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Application filed January 18, 1893, Serial No. 458,774, (Nomodel.) 

To all whom it may concern: 
Be it known that I, MICHAEL MISIC, a citi 

Zen of Austria-Hungary, residing at Brooklyn, 
county of Kings, and State of New York, have 
invented certain new and useful Improve 
ments in Valves for Direct-Acting Steam 
Eps, of which the following is a specifica 
lO, 
This invention relates to an improved 

Steam-actuated slide-valve for operating di 
rect acting steam-pumps, which slide-valve is 
adapted for operating with light and heavy 
Counter-pressure, and so arranged that it per 
forms its reciprocating motion by the action 
of live Steam, while its oscillating motion is 
produced by the stroke of the piston of the 
Steam-cylinder and suitable valve-gear inter 
posed between the piston-rod and the spindle 
of the slide-valve; and the invention consists 
of a steam-actuated slide-valve for the steam 
cylinder of direct-acting pumps, said slide 
Valve being composed of a valve-piston hav 
ing a contracted middle-portion, shoulders at 
the ends of the middle portion and a diamet 
rical recess in the middle-portion, in which 
receSS is placed the shank of the slide-valve 
proper. The slide-valve is made in the na 
ture of a D-valve and provided with notches 
in its ends and with recesses and channels at 
its under side for the exhaust-steam, the live 
and exhaust-Steam passing to and from the 
ends of the steam-chest by means of longitu 
dinal channels that extend from the center 
of the Steam-chest at opposite sides and to 
opposite ends of the same. 
The invention consists further in the spe 

cific construction of the steam-chestandslide 
valve and of the channels connecting the ports 
of the steam-chest with the ports of the 
steam-cylinder, as will be fully described 
hereinafter and finally pointed out in the 
claims. 

In the accompanying drawings, Figure 1, 
represents a vertical transverse section of my 
improved steam-actuated slide-valve for di 
rect-acting steam-pumps on line 1 1, Fig. 2. 
Fig. 2, is a vertical longitudinal section of the 
Same, drawn on line 22, Fig. 1. Fig. 3, is a 
longitudinal section of the steam-chest, show 
ing the slide-valve in top-view. Figs. 4 and 
and 5, are vertical transverse sections, drawn 

on a larger scale, of the slide-valve and its 
steam-chest, showing the slide-valve in dif 
ferent positions and respectively in section 
on lines 44, Fig. 6, and 55, Fig. 7. Figs. 6 
and 7 are respectively a top-view and a bot 
tom-view of the slide-valve, also drawn on a 
larger scale, and Fig. 8, is a bottom-view of 
the face of the steam-chest, the dotted lines 
showing the course of the steam-channels in 
the bottom-part of the steam-chest. 

Similar letters of reference indicate corre 
sponding parts. 

Referring to the drawings. A represents a 
steam-cylinder, B the piston of the same, B' 
the piston-rod, C a cylindrical steam-chest, 
which is supported on the steam-cylinder A; 
D an oscillating slide-valve and D' the valve 
piston of the same, which is provided with 
packing-rings in the ends and made of less 
length than the steam-chest C, so that steam 
spaces are formed at the ends of the steam 
chest C. The valve-piston D' is provided 
with a central contracted portion D', which 
is made of a smaller diameter than the pis 
ton-shaped ends, said contracted portion hav 
ing a diametrical opening or recess into which 
the shank d of the slide valve D is inserted. 
Between the slide-valve D and the ends of 

the valve-piston D’ are arranged shoulders 
d' which are equal in width to the ports of 
the steam-chest and which are made of Some 
what larger diameter than the central con 
tracted portion D° of the valve-piston D, so 
as to give free access of the steam around the 
same to the induction-ports of the valve-chest 
C and also hold the slide-valve TD firmly in 
position so as to prevent any shifting of the 
same in longitudinal direction relatively to 
the valve-cylinder, while the lateral shifting 
of the valve is prevented by the diametrical 
opening in the contracted portion D' of the 
valve-piston D. 
The slide-valve D is made in the nature of 

a D-valve, its face forming One cavity which 
serves for exhausting the Steam from the 
ends of the steam-chest C and as Well as from 
the ends of the steam-cylinder A. 
The steam-supply pipe p is arranged at the 

top part of the steam-chest C, while an ex 
haust-pipe p' is arranged preferably at each 
side of the steam-cylinder A, So as to permit 
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the steam to exhaust at one side or the other valve-piston D' and slide-valve D, which are 
of the same, according to the position of the oscillated so as to permit steam to enter 
steam-pump, the exhaust-pipe not in use be-through one of the notches d and one of the 
ing then closed by a suitable screw-plug, as longitudinal channels d' to one end of the 
shown in Fig.1. 

In the side-walls of the steam-chest C are 
arranged longitudinal steam-passages d' that 
extend from the middle of the steam-chest at 
Opposite sides and in opposite direction to the 
ends of the same, said steam-passages com 
municating with the annular steam-space 
formed by the contracted portion of the valve 
piston at the middle-portion of the steam 
chest, and with the spaces that are arranged 
at the ends of the valve-chest, as shown clearly 
in Fig. 3. - 
The slide-valve D is provided in each end 

With two recesses or notches d which are ar 
ranged near the center of the slide-valve and 
with recesses dat the under side of the slide 
valve, Said recesses being in line with one set 
of notches d’, as shown clearly in Fig. 7. The 
recesses d are cut into the under side of the 
slide-valve while the notches d° are cut in the 
upper side of the ends of the same. Parallel 
with the recesses d are arranged at the un 
der side of the slide-valve D auxiliary pas 
Sages d, the outer ends of which are some 
what enlarged, as shown clearly in Fig. 7, said 
enlarged ends d serving for the purpose here 
in after to be described. 

In the bottom-part of the steam-chest Care 
arranged two inlet-ports e' and an exhaust 
porte, the latter between the inlet-ports and 
parallel there with, as shown clearly in dotted 
lines in Figs. 3 and 8. The ports e'e com 
municate by the steam-passages with ports 
e'e' in the face of the steam-cylinder, the ex 
haust porte' of the latter being arranged ver 
tically below the exhaust-port of the steam 
chest, while the inlet-ports of the steam-cyl 
inder are arranged at right angles to and at 
diagonally opposite sides of the inlet-ports 
of the steam-chest and connected by curved 
steam-passages with the same, as shown in 
Fig. 2 and in dotted lines in Fig. 8. 
To one end of the valve-piston D is secured 

a spindle f which passes through a stuffing 
box f in the head of the steam-chest C to 
the outside of the same, said spindle being 
connected with any suitable valve-gear, such 
for instance as that shown in my Patent No. 
461,640, dated October 20, 1891. By the valve 
gear an intermittent Oscillating motion is im 
parted to the slide-valve D, while an inter 
mittent longitudinally-reciprocating motion 
is imparted to the same by the live steam that 
is alternately admitted to the ends of the 
steam-chest by the notches d' in the sides of 
the slide-valve D and its longitudinal chan 
nels d' in the walls of the steam-chest C. 
The operation of the improved slide-valve 

is as follows: Live steam is admitted into the 
steam-chest C and conducted into the steam 
cylinder A, so that the piston B of the same 
commences its forward stroke, which motion 
is communicated by the valve-gear to the 

steam-chest C, so that the valve-piston Dis 
moved forward and serves to open one of the 
inlet ports and channels in the steam-chest 
and steam-cylinder, so that live steam can 
pass to the opposite end of the steam-cyl 
inder A, whereby the steam-piston B is 
moved in opposite direction, while the steam 
in the steam-cylinder is exhausted through 
the exhaust-ports and channels. During the 
backward stroke of the piston, the slide-valve 
is again oscillated and steam admitted to the 
opposite end of the steam-chest, so that the 
valve-piston is moved in opposite direction 
the steam at its opposite end being exhausted 
through the recess d into the cavity of the 
slide-valve through the exhaust-ports e e' and 
exhaust-pipe to the outside. When the 
pump has to work against increased counter 
pressure, a second supply of live steam is 
permitted to pass through the second notch 
d? of the slide-valve and the longitudinal 
channels do alternately to opposite ends of 
the steam-chest, whereby a greater throw of 
the valve-piston takes place, so that the en 
tire opening of the inlet-ports of the steam 
chest and steam-cylinder takes place, so that 
the steam instead of being cut off So as to 
work by expansiou is supplied in greater 
quantities to the steam-cylinder so as to over 
come the greater counterpressure that is ex 
erted on the pump. In this case, the exhaust 
of the second supply of live steam takes place 
alternately through the channels d which 
are arranged alongside of the recesses d', the 
enlarged ends d of the same serving to fa 
cilitate the escape of the exhaust-steam from 
the ends of the steam-chest and to the ex 
haust-port. The enlarged ends of the chan 
nel dowing to their larger size are in Con 
nection with the ports of the channels d' for 
a greater length of time and permit thereby 
the entire and unobstructed exhaust of the 
steam from the ends of the valve-chest, so 
that the easy and reliable working of the 
valve-piston without any choking or throt 
tling of the exhaust-steam from the ends of 
the steam-chest is secured. The change in 
the working of the slide-valve and from a 
single to a double supply of stealm takes place 
automatically according to the degree of re 
sistance which is encountered by the pump. 
When the pump works against slight coun 
terpressure, steam is supplied through one of 
the notches d’, while when heavy work is to 
be done by the pump, two admissions of steam 
are accomplished in quick Succession and 
thereby the greater counterpressure on the 
pump overcome by the greater power pro 
duced by the steam-cylinder owing to the ad 
ditional supply of live-steam to the same. 
The course of the live and exhaust-Steam in 
the valve-chest when the pump is working 
against light pressure, is illustrated by the 
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position of the slide-valve, shown in Figs. 1 
and 4, while the position of the slide-valve, 
shown in Fig. 5, illustrates the position of the 
Same When the Second admission of steam 
takes place in case the pump has to work 
against heavy pressure. 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Patent 

1. The combination, of a valve-chest, hav 
ing longitudinal channels at opposite sides 
and ends of the chest, a valve-piston having 
a contracted middle-portion and shoulders at 
the ends of the middle-portion, and a slide 
valve, the shank of which is guided in a dia 
metrical recess of the contracted portion, the 
slide-valve being provided with a single cav 
ity, notches in its ends and recesses at the 
under side for the supply and exhaust of the 
steam to and from the ends of the steam 
chest, said recesses being in line with one set 
of notches, substantially as set forth. 

2. The combination, of a steam-chest, hav 
ing longitudinal channels extending from the 
center to opposite ends of the chest, a valve 
piston in the steam-chest, said valve-piston 
having a contracted middle-portion and shoul 
ders at the ends of the contracted portion, a 
slide-valve having a shank guided in a dia 
metrical recess of said contracted portion, 
said slide-valve being provided with two 
notches in its ends, a single cavity, two re 
cesses at the under side and two channels 
having enlarged outer ends, substantially as 
set forth. 

3. The combination, with a steam-cylinder, 
having inlet and exhaust-ports, the inlet 
ports being arranged at right angles to and 

at diagonally opposite sides of the exhaust 
port, of a steam-chest having ports communi 
cating with the ports of the steam-cylinder, a 
valve-piston in said steam-chest, provided 
with a middle contracted portion and a slide 
valve, the shank of which is inserted in a dia 
metrical recess in the contracted portion of 
the valve-piston, said slide-valve being pro 
vided with notches at its ends, a single cavity 
and recesses at its under side, substantially 
as set forth. 

4. The combination, of a steam-cylinder, 
having inlet and outlet-ports, the inlet-ports 
being arranged at right-angles to and at di 
agonally opposite sides of the exhaust-port, 
of a steam-chest having ports communicating 
with the ports of the steam-cylinder, and lon 
gitudinal channels at opposite sides and ends, 
a valve-piston in said steam-chest having a 
middle contracted portion, a diametrical re 
cess in said contracted portion and shoulders 
at each end of the same, and a slide-valve, 
the shank of which is inserted in the recess 
of the contracted portion, said slide-valve be 
ing provided with two notches in its ends a 
single cavity and two recesses at the under 
side, and two channels having enlarged outer 
ends, also located at the under side of the 
slide-valve, substantially as and for the pur 
pose set forth. 

In testimony that I claim the foregoing as 
my invention I have signed my name in pres 
ence of two sibbscribing witnesses. 

MICHAEI MIISIC. 

Witnesses: 
PAUL GOEPEL, 
H. OBERMAYER. 
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