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To all, whom it nually concern: 
Beit known that I, HUGO W. FORSLUND, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented certain new and useful 
Improvements in Steam-Engines; and I do 
declare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same, ref 
erence being had to the accompanying draw 
ings, and to the letters of reference marked 
thereon, which form a part of this specifica 
tion. 
This invention relates to engines capable 

of being reversed and designed for use in 
connection with hoisting machinery. Its ob 
ject is to provide for the operation of the en 
gine under the influence of a descending load 
Without requiring the use of steam to prevent 
a partial vacuum within the cylinder, but 
more particularly to provide for the starting 
of the machinery when the load is not suf 
ficient to readily overcome the inertia and the 
friction. 
The invention consists in such a construc 

tion and arrangement of valves that the serv 
ice of steam may be cut off from the steam 
chest while opening the chest to the engine, 
thereby utilizing the steam already within 
the chest for starting the engine, but limiting 
the consumption of steam during the reverse 
movement of the engine to that quantity. 

It consists in a further arrangement of 
valves whereby the circulation of fluid within 
the cylinder is provided for after the steam 
chest has been emptied of its contents. - 
The objects in view may be accomplished 

in a variety of ways, and I therefore show 
several forms of construction in the draw 
ings, in which 

Figure 1 is a longitudinal section through 
a pair of cylinders and the steam-chest com 
mon to both. Fig. 2 is a transverse section 
of the steam-chest through the seat of the 
reversing-valve. Figs. 3, 4, 5, and 6 are views 
similar to Fig. 2, showing modified forms of 
construction. Fig. 7 is a plan view of the 
change-valve shown in Fig. 6. 
As the cylinders shown in Fig. 1 are exactly 

alike I will describe but one of them. 

c', and passage C. to start the engine. 

steam-chest. 

piston at B, the piston-rod at b, the steam 
passages leading to opposite ends of the cyl 
inder at da', and an exhaust-chamber located 
between these passages at a*. The passages 
C. a' and chamber a open through the seat of 
a D-valve C of common construction and 
automatically operated, having an exhaust 
cavity C and a duct C leading around this 
cavity and opening through the valve-face. 
The valve C is located within the steam 
chest D, within one of whose walls d are 
cored-out passages HJ, leading from the Seat 
of the change-valve F respectively to the port 
h, opening through the seat of the valve C 
and to the exhaust-chamber C. The change 
valve F is of the piston variety, and its seat 
is formed within a mass of metal upon the 
inner surface of the sided of the steam-chest. 
This valve comprises the disk f, controlling 
the port of the passage J, and the disk f", 
mounted upon the same stem, controlling the 
port of the passage H. The main exhaust 
port g of the engine is located between the 
disks if f' and leads to a discharge-pipe G. 
The service-pipe leading from the steam-gen 
erator to the steam-chest D is shown at E 
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and is controlled within the chest by a piston 
valve f', mounted upon the same stem with 
the disks fif' and seated in a mass of metal 
cast upon the wall d of the chest, the steam 
being admitted through a porte, which may 
be entirely closed by the disk f'. 

In the drawings the change-valve is show 
as centered, the steam-induction passage of 
the chest as open, steam is shut off from the 
cylinders, and the exhaust-port g is cut off 
from them. To operate the engine so as to 
carry the load, the change-valve is thrustin, 
opening the passage H to the steam-chest and 
the passage J to the exhaust-port g. Steam 
enters the cylinder through the port hst 

O al 

low the engine to be operated by the load, the 
change-valve is drawn out so that the disk 
f*covers the porte, the passage His opened 
to the exhaust g, and the passage J to the 

The steam within the chest ex 
pands and enters the cylinder through the 
chamber Cand passage a' to start the engine. 
The contents of the opposite end of the cyl 
inder are expelled through the passage (t, duct 

The cylinder is represented at A and its c', and passage H. The operation of the cyl 
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inder-valve after the first stroke, with the 
change-valve shifted to either position, will 
be readily understood. It will be seen that 
when the engine is operated with the steam 
service porte closed a vacuum will be quickly 
occasioned within the steam - chest unless 
means are provided for relieving it. This 
obstacle to the operation of the engine is pro 
vided against in the construction described 
by a passage k from the exhaust-port g to the 
steam-chest and closed by means of check or 
puppet valve K, openable by pressure within 
the port g, but closed by pressure within the 
chest. The valve K may be normally held 
to its seat by a light spring lic', though this is 
hardly necessary. As soon as there is a par 
tial yacuum in the steam-chest it is relieved 
by the opening of this valve K, so that in 
practice the steam exhausted through the 
passage H will be drawn back into the chest 
through the passage, the result being the con 
stant transfer of the fluid contents of the cyl 
inder A from one of its ends to the other 
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through the passage H, port g, passage lic, 
steam-chest D, and passage J. - 

In Fig. 3 a modification is shown in which 
the change-valve L is of the D-valve pattern. 
The steam enters the chest D through a cham 
ber M, and the piston-valve f is located with 
in this chamber, the stems of the two valves 
Lif' being connected with crank-arms radiat 
ing from a rock-shaft common to both. The 
initial operation in reversing the engine is 
the same as in the construction shown in Figs. 
1 and 2, but the vacuum is prevented by lo 
cating the passage k in one of the walls of 
the chest D, so that air is drawn into the 
chest, circulated in the engine, and driven out 
through the exhaust G. 
In Fig. 4 is shown a construction in which 

a Supplemental chamber Q is used as an ad 
junct to the steam-chest D, and is in commu 
nication therewith through the pipe O, which 
is controlled by the valve f', seated within 
the chamber M, which is incorporated into 
and forms a part of the passage from the 
steam-chest D to the chamber O. In this 
construction the Walld of the steam-chest, in 
addition to the passages H. J., is provided 
with a duct P, which is passed through the 
Walland opens through the seat of the change 
valve Q adjacent to the port of the passage 
J. A pipe pleads from the outer end of the 
duct P to the interior of the chamber O. The 
valve Q is so ported as to bring the duct into 
communication with the port of the passage J 
When the port of the passage His opened to 
the exhaust-port g, so that the erugine is 
served with steam from the chamber O. The 
valve f' is operated by the same shaft as the 
valve Q, and is so disposed as to close the 
passage from the steam-chest to the chamber 
Q when the latter is brought into communi 
cation. With the passage J, as already de 
scribed. In this form of construction pro 
vision is made for preventing the vacuum by 
connecting the exhaust-pipe G with the pipe 

O by means of the pipe R, within which is lo 
cated the flap check-valve r, openable by 
suction in the pipe p. 

In Fig. 5 is shown a construction in which 
a supplemental chamber is used for providing 
the necessary steam-pressure for starting the 
engine in the reverse direction, and is formed 
directly within the body of the change-valve, 
which in this instance is marked S, the cham 
ber being shown at S. This chamber has an 
induction-port s', by means of which it re 
ceives steam from the steam-chest D. It has 
an eduction-ports, leading through the face 
of the valve and adapted to register with the 
port of the passage J when the valve is shifted 
to open the passage H to the exhaust G. 
When the valve is in this position, the port 
s' is closed by the block T, fixed within the 85 
steam-chest D and in sliding contact with 
the back of the valve S. In this construction 
the check-valve IK, for preventing the vacuum. 
is located within the chamber S and closes a 
passage leading from the cavity of the valve 
S to this chamber. 
The results secured from these several 

forms of construction are the same, with the 
exception that in those forms in which the 
steam-service pipe is not shut off from the 
steam-chest the slide-valves are held to their 
seat by continuous pressure. 

In Figs. 6 and 7 a modification is shown in 
which the relief-passage k leads from the 
steam-chest D to the passage J, the valve K 
being openable by pressure within the pas 
sage J. This construction contemplates a 
disposition of the eccentric the reverse of that 
used in the several forms shown in other fig 
ures, that is to say, the pressure for raising 
the elevator is applied through the passage 
J instead of through the passage H. As this 
change involves no invention and is one which 
is common in the art I have not deemed it 
necessary to show the other parts of the en 
gine. Having shown the valve f° in other 
modifications as applied to the steam-service 
pipe, I do not deem it necessary to repeat it 
in illustration of this modification. In the 
form of construction now under considera 
tion the change-valve L is of the same form 
as is shown in Fig. 3. When thrust forward 
to uncover the port of the passage H to the 
steam-chest D, it brings the passage J into 
communication with the exhaust G, and as 
the steam-chest D is emptied of its contents 
the valve K is lifted and the steam driven 
out of the cylinder by the advance of the pis 
ton into the passage J is drawn back into 
the steam-chest to again enter the cylinder 
through the passage H. In this construction 
the valve K is located at one side of the seat 
of the valve L, in order that it may obstruct 
the free movement of the valve. 

I believe I am the first to provide a revers 
ing-engine with a temporary supply of steam 
for starting, reliance being had upon the load 
to operate the engine after it is under head 
way. Any form of reversing-gear which will 
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turn the live steam into the cylinder as it is 
being shifted to reverse the movement will 
come within the scope of my invention, and 
while I have shown as means for accomplish 
ing this purpose a construction in which re 
liance is placed upon the expansibility of a 
chest full of steam cut off from the source of 
power as it is opened to the engine I do not 
desire to be limited thereto. 

I claim as my invention 
1. The combination with a reversible hoist 

ing-engine and with its steam and exhaust 
passages, of a reverse-valve system for con 
trolling such passages and adapted. When 
shifted to reverse the engine to provide it 
with a temporary supply of steam for starting. 

2. The combination with a reversible hoist 
ing-engine having a steam-chest and service 
and exhaust passages and a steam-induction 
passage for the chest, of a reverse-Valve sys 
tem for controlling such passages and adapted 
when shifted to reverse the engine to open 
the steam-chest to the cylinder and cut it off 
from the source of power. 

3. In a reversible hoisting-engine the com 
bination with reverse mechanism of a throt 
tle-valve for closing the induction-passage of 
the steam-chest, and operative connection be 
tween the reversing mechanism and the throt 
tle-valve, whereby the throttle-valveis opened 
as the reversing mechanism is shifted to run 
the engine in one of its directions of move 
ment and is closed when such mechanism is 
shifted to permit the engine to run in the op 
posite direction. 

4. In a reversible hoisting-engine the com 
bination with a change-valve for reversing 
the movement of the engine, of a throttling 
valve for cutting off the power from the steam 
chest and mechanical connection between the 
change and throttling valves whereby they 
may be actuated together. - 

5. The combination with a reversible hoist 
ing-engine adapted to be driven in one direc 
tion by its load, of a change-valve system 
adapted to provide the engine with steam 
pressure for starting it in such direction. 

6. The combination with a reversible hoist 
ing-engine capable of being driven by its load, 
and having a steam-chamber for service when 
so driven, and a valve system for cutting such 
chamber off from the source of power and 
opening it to the engine-cylinder, whereby the 
engine may be started to be so driven by the 
expansion of the steam within the chamber. 

7. The combination with a reversible hoist 
ing-engine of a steam-chamber for supplying 
pressure when driven by its load, and a valve 
system whereby the chamber may be brought 
into communication with the source of power 
When the engine is not so driven and may be 
cut of therefrom when so driven. 

S. The combination with a reversible hoist 
ing-engine having a steam-chest, of change 
or reversing valves constructed and arranged 
to simultaneously close the induction-passage 
of the steam-chest and open such chest to 

: 

the cylinder, and a relief-valve automatically 
openable to the interior of the engine by pres 
sure from without. 

9. The combination with a reversible hoist 
ing-engine having a steam-chest, of change or 
reversing valves constructed and arranged to 
close the induction-passage of the steam-chest 
and to open such chest to the cylinder, and a 
relief-valve automatically openable to the in 
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terior of the engine by pressure from without, 
10. A hoisting - engine, capable of being 

driven in the reverse direction by its load, 
and having a steam-chamber for service dur 
ing the reverse movement of the engine and 
a valve system for cutting such chamber off 
from the source of power, and opening it to 
the engine-cylinder, whereby the engine may 
be started in its reverse movement by the ex 
pansion of the steam within the chamber. 

11. The combination with a hoisting-en 
gine, of a steam-chamber for supplying pres 
Sure for reversing the engine, and a valve 
system whereby the chamber maybe brought 
into communication with the source of power 
When the engine is not reversed, and may be 
cut off therefrom when opened to reverse the engine. 

12. The combination with a hoisting-en 
gine, having a steam-chest, of change or re 
Versing valves constructed and arranged to 
simultaneously close the induction-passage 
of the steam-chest, and open such chest to 
the cylinder. - 

13. The combination with a hoisting-en 
gine, having a steam-chest, of change or re 
versing valves constructed and arranged to 
simultaneously close the induction-passage 
of the steam-chest, and open such chest to 
the cylinder, and a relief-valve automatically 
openable to the chest by pressure from with 
out the same. 

14. The combination with the cylinder A, 
having a reciprocating piston, service and 
exhaust ports, and a valve for controlling 
Such ports, and a steam-chest D, having an 
induction-port e, and an eduction-port g, 
and passages H, J, leading to the seat of the 
cylinder-valve, of valvesf, f', f, adapted to 
move together and to control respectively the 
passages J, and H, and porte, said valves be 
ing so disposed that they will simultaneously 
open the passage J, to the steam-chest and 
the passage H, to the exhaust-port g, and 
close the port e, substantially as described 
and for the purpose set forth. 

15. The combination with the cylinder A, 
having a reciprocating piston, service and 
exhaust ports and a valve for controlling 
such ports, and a steam-chest D, having an 
induction-porte, and an eduction-port g, and 
passages H, J, leading to the seat of the cyl 
inder-valve, of valves f, f', f', adapted to 
move together and to control respectively 
the passages J, and H, and porte, said valves 
being so disposed that they will simultane 
ously open the passage J, to the steam-chest 
and the passage H, to the exhaust-port g, and 
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close the porte, and a pressure-actuated re 
lief-valve adapted to automatically open com 
munication between the port 9, and the in 
terior of the steam-chest, substantially as de 

5 scribed and for the purpose set forth. 
16. The combination with a reversible en 

gine, of a throttle-valve for controlling the 
induction-passage of the steam-chest and re 
versing mechanism operatively connected 

Io and so related that the chest is cut off from 
the source of pressure when the reversing 

mechanism is shifted to start the engine in 
one of its directions of movement, whereby a 
measured quantity of steam is provided for 
starting the engine by its expansion. I5 

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

HUGO W. FORSLUND. 
Witnesses: 

LOUIS K. GILLSON, 
E. E. BARTHOLOMEW. 

  


