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To all whom it may concern:

Be it known that I, Huco 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 Engines; and I do declare
the following to be a full, clear, and éxact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, refetence being
had to the accompanying drawings, and to the
letters of reference marked thereon, which
form a part of this gpecification.

My invention relates to rotative reciprocat-

ing engines in which a fluid, such as water,

steam, or air, is used for power, and particu-
larly to encrmes of this class which are used
for llolsmng purposes.

The object of the invention is to p10v1de a

valve mechanism which will admit of the en-
gine being driven by the weight of the de-
scending load and without utilizing any of
the motive force.

The invention consists of such an arrange-
ment of a change-valve mechanism that both
ends of the cyhnder may be simultaneously
cut off from the exhaust . and opened to the
pressure, so that the engine will be practi-
cally balanced and the piston will be free to
reciprocate under the effect of extraneous
power applied to the crank-shaft.

In the accompanying drawings, Figure 1

represents a longitudinal section of a pair of

cylinders having a common steam-chest pro-
vided with my improved valve mechanism.
Fig. 2 is a transverse section on the line 2 2
of Fig. 2, the cylinder-valve being omitted.

- Figs. 3and 4aresimilar views showing a modi-
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fied form of construction.

The drawings represent an engine specially
adapted forthe use of steam asa motive force.
Inasmuch as the use of compressed air or of
water would involve no change of construc-
tion other than that of the size of the ports,
IThave not deemed it necessary to show motors
adapted for such use. TFor convenience I will
describe the motor as a steam-engine.

- A pair of cylinders A B, having pistons o
b, are-shown as being the counterpart each
of the other, and as being served by a steam-
chest C common to both. * Steam enters the
chest C through the service - pipe D and

"cavity fand asingleport f'. -

reaches the ports of ihe cylinders through
the duets ¢* ¢% which open to the chest C
through ports g ¢’ in the valve-seat G and
are covered by the slide-valve F. The ex-

55

haust-pipe is shown at E, and commmunicates °

with an exhaust-port ¢ in the valve-seat G,
and is located between the ports g ¢'.

The valve F is p10\71ded with an exhaust-
This valve may
besghifted S0 as touncover the port g and open
the port g’ to the exhaust-port e, or it may be
withdrawn, so as to cause the port g to regis-
ter with its port ' and to uncover the port ¢,
leaving the exhaust-port e covered, so that
the steam will enter both of the ducts g? ¢

The stem of this valve is shown at /%, and is

adapted to be connected in any of the known
methods to the elevator-car, so as to be con-
trolled by the operator.

The cylinders A B are each provided with
a valve P K for controlling the action of the
steam therein whenitisadmitted tothe steam-
chest C. As the construction and operation
are identical T will describe but one of them
in detail. The seat II of the valve K is pro-
vided with ports N 7, communieating with
opposite ends of the cylinder B; the cham-
ber M, between the two ports, and opening
through the valve-seat I, and serving at
times as an exhaust-chamber and being in
communication with the duct ¢% and the port
hin communication with the duect ¢? and
opening through the valve-seat adjacent to
the poit N. The valve K has the usual cen-
tral exhaust-cavity %', of sufficient width to
connect either port N 7 with the chamber M,
and it is also provided with a duct %, extend.
ing over the exhaust-cavity %', and opening
at both ends through the face of the valve,
one of its mouths bemd sufficiently extended
to cover both the port 7 and the port N,

To hoist the elevator, the valve F is thrust
in 80 as to open the port g to the steam-chest
and the port ¢’ to the exhaust-port e. Steam
is delivered to the cylinder B, so as to drive
the piston in, the wider end of the duct % of
the valve X opening the p01t h to the port N
and the exhaust-cavity &' opening the portn
to the chamber M. The eccentric control-

ling the valve K-will ‘be so adjusted rela-
tively to the stroke of the piston b that when.
the latter has completed- its instroke ‘the

60

65

70

8o

[91¢]

95

100




I0

15

20

30

35

40

45

50

55

6o

65

5 570,280

valve KK will be withdrawn, sothatits exhaust-
cavity k' passes the port N, opening it to the
chamber M, and the smaller end of the duct
I registers with the port 7.

Thepistons a b are connected to cranks set
at an angle of ninety degrees in the usual
manner.

To stop the elevator, the operator throws
the valve I" into the position shown in Fig,. 2,
S0 as to cut off both the steam and the ex-
haust. A brake mechanism may, of course,
also be employed in the usual manner, but
forming no part of this inventien is not
shown,

To allow the elevator to descend, the opera-
tor shifts the valve ¥,s0 as to uncover the
port ¢ to the steam-chest and bring the port
J' into registry with the port ¢, the exhaust-
port e being thereby closed. Steam pressure
is now applied to both ends of the cylinders
A B uninterruptedly through the valves I
K, and the pressure upon the opposite sides
of the pistons being equal there is no impedi-
ment to-the free movement of the engine un-
der the strain of the load, except its own
friction. The elevator can be stopped in its
descent by shifting the valve F' to.its central
position, indicated at Fig. 2.

The.desired result may be secured by the
construction shown in Figs. 8 and 4, in which
the only function of the valve I is to operate
the engine to hoist the elevator and to'shut off
both the steam pressnre and exhaust for stop-
ping. In this construction T dispense with
the port ' in the valve F.

The balancing of the engine by opening both
ends of the piston continuously to pressure
and shutting off the exhaust is secured by
means of a three-way valve Q, adapted to
open a pipe R, leading from the source of
pressure to ducts ¢ #, leading to opposite
ends of the cylinder, the valve being me-
chanically connected to the elevator-car and
under the control of the operator. As shown,
the valve Q is actuated by a lever S, con-
nected by a link-rod s with one arm, T, of the
bell-crank, the other-arm, ¢, of which may be
in direct communication with the elevator-
car by means-of a cable. Thestem f2 of the
valve I’ may be attached to the arm T of the
bell-crank, so that the valves F and Q are
actuated.together. The porting of the valve
Q is such that the valve I' may be shifted to
start and stop the engine without opening
either of the ducts g = to the pipe R, and the
two valves are so related.that when the ports
of tlie valve  are open to the pipe R and
ducts g 7, the pressure and exhaust ports ¢
g' are both closed by the valve F'. The cyl-
inder or engine valves K P are connected up
with eccentrics in the usual manner. T have
not deemed it necessary toshow such connec-
tions..

L elaim as my invention—

1. The combination with a steam-engine,
of change or reversing valve mechanism comn.
structed sabstantially as described, and

adapted when brought into one position to
open the engine to the pressure and to the
exhaust; when broughtintoa second position,
to close the chambers upon both sides of the
piston; and when brought into a third posi-
tion, to open the chambers upon both sides
of the piston so that the piston is free to move
between a balance of pressure.

2. The combination with a steam-engine,
of change or reversing valve mechanism, con-
structed substantially as described, and
adapted when brought into one position to
open the engine to the pressure and to the
exhaust; when brought into a second position,
to close the chambers upon both sides of the
piston; and when brought into a third posi-
tion, to open communication between said
chambers whereby their fluid contents may
be transferred from one of said chambers to
the other as the piston reciprocates.

3. The combination with & rotative recip-
rocating engine and ity eylinder-valves, of a
change-valve adapted tosimultaneously close
the exhaust and to open both ends of the cyl-
inder to the pressure through the cylinder or
engine valve,

4. The combination: with a rotative recip-
rocating engine and its cylinder-valves, of a
change-valve adapted to simultaneously close
the exhaust and open theinduction and edue-
tion ports-of the eylinder-valve to the pres-
sure.

5. The combination with a rotative recipro-
cating engine, service and exhaust passages,
and a cylinder-valveinterposed between such
passages and the cylinder, of a change or re-
versing valve for controlling such passages
and being so disposed that it may be shifted
to simultaneously open them both to the
source of pressure.

6. Thecombination with arotative recipro-
cating engine having a cylinder-valve, of a
change or reversing valve substantially as
shown, adapted when in' one position to eut
off the cylinder from both the pressure and
the exhaust; when in a second position to
bring the eylinder into communication with
both the pressure and the exhaust; and when
in a third position to provide an equal pres-
sure upon both sides of the piston. :

7. In a rotative reciprocating engine, the
combination of a cylinder having ports lead-
ing to both ends; and an: exhaust-chamber, a
piston adapted to reciprocatein‘the cylinder,
a valve for opening’ the eylinder-ports alter-
nately to the exhaust-chamber and to the
pressure, a steam-chest inclosing the eylin-
der-valve, and having a duct, ¢°, leading to
the exhaust-chamber of the cylinder, and a
duct, ¢* leading- to the cylinder-valve and
adapted: to communicate with: the cylinder-
ports through such valve, a pressure-pipe en-
tering the-steam-chest, an exhaust-pipelead-
ing: from- the steam-chest, a. change-valve
within the steam-chest and adapted to open.
the duct g? to-the pressureand open the duct
g® to the exhaust-pipe orto close the ducts g*
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¢° simultaneously, or to close the exhaust-
pipe and open the duects ¢* ¢®simultaneously
to the pressure, substantially as described
and for the purpose specified.

8. The combination in a reciprocating en-
gine, with a cylinder having steam-passages
leading to its interior, a plston adapted to re-
cipr oea‘ne within the cyhnder, a steam-chest,
and an exhaust-passage, of reversnw—valve
mechanism constructed substfmmally as de-
seribed for controlling such passages and
adapted when in one posmon to close the
passages leading to the eylinder; when in a
second position “to open communication be-
tween the passages leading to opposite ends
of the cylinder; and when in a third position
to cut off communication between the oppo-
site ends of the cylinder and to open com-
munication between the cylinder and both
the steam-chest and the exhaust~passaoes

9. In a steam-engine the combination with
a cylinder, a piston, and a cylinder-valve, of
asteam-chest, an exhaust-port, passages lead-

ing to the cylinder, and reversing-valve mech- -

anism,constructed substantially as described,
for controlling such passages, said valve
mechanism bemg capable of assuming three
different positions, to wit: first, to open one
of the passages to the steam- chest and an-
other to the exhaust-port; second, to close all

- the passages; and, third, to open the passages

entering opposﬂ:e ends of the cylinder to uni-
form pressure.

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

HUGO W. FORSLUND.

Witnesses:
Lours K. GILLSON,
M. H. L. WING.
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