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UNITED STATES PATENT OFFICE.

ERNEST A. MENKING, OF PITTSBURG, PENNSYLVANIA.

STEAM-ACTUATED VALVE.

No. 847,092,

Specification of Letters Patent.

Patented Harch 12, 1807.

Avplication filed July 25,1906, Serial No. 327,658,

To all whom it ay concers:
Be it known that I, ErnEsT A. MENKING,
a citizen of the United States, and a resident

of Pittsburg, in the county of Allegheny and |

State of Pennsylvania, have invented a new
and Improved Steam-Actuated Valve, of
which the following is a full, clear, and exact
description.

The invention relates to steam-actuated
valves, such as shown and described in Let-
ters Patent of the United States No. 500,407,
oranted to me on June 27, 1893.

The object of the invention is

more especially designed for steam-pumps
and Jike machines and arranged to 1nsure an
easy and automatic shifting of the valve for
controlling the admission and exhaust of
steam to and from the cylinder.

The invention consists of novel features
and parts and combination of the same,
which will be more fully described herein-
after and then pointed out in the claims.

A practical embodiment of the invention is

represented in the accompanying drawings,
forming a part of this specification, in which |

similar characters of reference indicate corre-
sponding parts in all the views.

Figure 1 is a sectional side elevation of the
improvement as applied to a duplex steam-
pump, the section being on the line 1 1 of
Fig. 4. TFigs. 2 and 3 are like views of the
same, showing the parts in different posi-
tions. Fig. 4 is a transverse section of the
same. Xig. 5 is an end view of the same,
parts being omitted. Fig. 6 is a plan view of
the gasket interposed between the cylinder-
top and the steam-chest bottom. Fig.71sa
plan view of the cylinder. Tig. 8 is an in-
verted plan view of the steam-chest. Iig. 9
is a sectional side elevation on the line 9 9 of
Fig. 4, and Fig. 10 is a similar view of the
same on the line 10 10 of Fig. 4.

In the steam-cylinders A and A’ of a du-
plex steam-pump reciprocate the pistons b
B’ in half-stroke position relative one to the
other—that is, when the piston B 1s at the
half-stroke position, going from the right to
the left, (see Fig. 9,) then the other piston B’
has completed its stroke in the opposite direc-
tion, as illustrated in Fig. 10.

On the steam-cylinders A and A’ are se-
cured the steam-chests C €', with a gasket D,

of sheet metal, interposed between the con-

tacting surfaces of the said cylinders and the
steam-chests. Anentrance-chamber C?, com-

" mon to both steam-chetss C C’, is connected

by a pipe E (see Fig. 4) with a boiler or other
steam-supply, and said steam-chests C C’ are
preferably made cylindrical and contain the
main piston-valves F and F’ respectively,
both alike in construction and operation, and
each is formed with a plurality of spaced pis-
tons 2 ¥% and F* F° in frictional contact
with the interior surface of the corresponding
steam-chest C or (', the spaced pistons men-
tioned being arranged to ‘i}c))rm annular spaces

| on the main piston-valve, as plainly shown in
to provide a | Iigs. 1, 2, and 3.

new and improved steam-actuated valve,

Kach cylinder A and A’ is connected at 1ts
ends by the main ports ¢ and b with the inte-
rior of the corresponding steam-chest C or (',
and the sald ports are adapted to register al-
ternately with the annular spaces between

 the pistons F? F° and I™* F°, respectively.
' The annular spaces between the pistons I* K*

60

70

75

and I B5 are at all times in transverse regis-

ter with the ports ¢ ¢/, leading to the entrance-
chamber C?, so that live steam fills the said
annular spaces between the pistons I* I*® and
I+ I3, The annular space between the pis-
tons I® and F* is in register at all times with
the exhaust d and is adapted to register alter-
nately with branch ports ¢’ 0 of the mam
ports ¢ and b on shifting the madin piston-
valve I or F/ in the direction of its length, as
hereinafter more fully described.

Fach of the main piston-valves I and E” 1s

- provided with a central bore extending longi-

rudinally and through which passes loosely
the stem G of two auxiliary piston-valves ¢/
and (2, secured on the ends of the said stem
(+ and located in the outer ends of the corre-
sponding steam-chest C or C’, adjacent to the
ouier faces of the pistons F* K. "lhe main
piston-valve F in the steam-chest C and the
corresponding auxiliary pistons G’ G?, con-
tained therein, are controlled by live steam
from the cylinder A’, and the main piston-
valve I in the steam-chest C’ and the corre-
sponding pistons G’ G*, contained therein, are
controlled by live steam from the cylinder A.
For this purpose the crossover-ports e, ¢’, é?,
and ¢® are provided, of which the port e ex-
tends at the lefi-hand side and near the middle
of the cylinder A upward through the gasket
D, along the under side of the steam-chests
C (', to then open into the left-hand side of

the steam-chest C’, and the port ¢’ extends
from the right-hand end and near the middle.

of the cylinder ¢ in an upward direction,
passes along the top of the cylinders, (see Kig.
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7,) then up through the gasket D and the
ho ttom of steam- che% L mm vhe righo-hand
end thareof. ‘the port ¢* excends h o the |
righi-hand end of Lhe cyiincger A’, near ihe
middle thereof, up and wcross che Lul.} of the
cytinders A A’ (see 1ig. 7) vo when pass
throuagh the gaskes D and the boiiom of ihe
St(,a“tﬂ-chﬂm b inso the lefo-hand end Lheleu

The pore ¢® excends from vhe cylinder A’
the lefi-nand side and neat che widale Lhe'* O~
of upﬁmd and through vhe gaskev 14, then

across the under side of Jhe swean-chesis U C
and through the boccomn of the sieam-chest
C into tha L@‘ﬂd-—h&nd end thereot.

The pores e and ¢* are adap.ed to conduct
the sie m between the opposite faces of Lhe
pistons £7 and ' in vhe cor meanmm SLeani-
chasts C and ¢, and the pores ¢ and ¢* ave
adapied to pass becween vhe opposice faces
of cha pistons £ G* in the steani-chests U and

C’.  1n order to exhause vhe steam from the
spaces beiween the said pistens H* &7 and
k> &* the following arrangement is made:

Hiar h piston G is provided with a port f,
leading from the inner face of the said piston
to connsct with a port g, h}rmed in the bot-
tom of the steam-chasts and connecting with
th2 corresponding exhaus*t—-port- d, as plamly
indicated in Kig. 8. A sumlar porc f' is
formed in each pist bon G* and 18 adapted to
connect with a port ¢', leading to Lhe COTTE-
sponding exhaust-port d. (ee Fig. 8.)

The ends of the stem (x, carrying Lhe auxil-

1ary plswns G" % are pr ovided with ports &

and £’, leading from the extreme ends of the
said stem in- V&riiy, to connect at their inner
ends with gn annular space ¢, formed within
the corresponding main pis ton-valve F or B
and the said space 7 is connected at all times
by ports 7 with the exhaust-port d, so as to
relieve the ends of the steam-chests C and "
of any pressure to allow the proper seating or

outward movement of the auxitiary pistons

G and G, as hereinafter more fully explained.

When the engine is in operation and the
piston B 1n the cylinder A travels from the
right to the left, and the piston B’ in the cyl-
mder A’ travels from the left to the right,
(see Figs. 9 and 10,) and the piston B h&s
reached an a,ppm‘{unateiv midway pesition,
then the main plston-—vaive I 1 the steam-

chest G admits steam. by way of the port B

into the right-hand end of the Uylmdcr A,
and the main plstml—valve F’ in the steam-
chest C’ admits steam into the left-hand end
of the cylinder A’ by way of the port a. Thus
the piston B travels from the right to the
left and the piston B’ travels from “the left to
the right. 'The piston B when reachmg‘ a

live steam can pass through this port into the
richt-hand end of the steam-chest {, be-—
tween the opposite faces of the pistons K” S a1

(%, (see Iigs. 1 and 10,) to force the ma,m.

65 piston—valve F’ from the right to the left,

{

r
|
.
.

| shown 1n H

Ny =

847,092

thus closing theport a,leading to the cyi'nder
A’} and cpening the po* 't 0, at the same time
cloging the meh port b ¢ and conn ecting the
branch port @’ with the exhaust-port d.

When the main pi“?LOH-—' valve I’ travels
irom the right to the ir*m 1t finaliy reaches
the position shown in Fig. 2 so that the port
fi cfmmcts the left-he nd end of the Stea,m—
chest m nth the space 2 to permit the piston-
Va?ve 1 to shait mutimr to the left and to
carry the auxmbary piston G’ along and, con-
cequently the stem G and the auxﬂmr;f pls-
ton G* until the parts reach the position

fio. 3.
poru 7 in the piston G’ T'S cisconnected from
the p01 t g, and the port 17 connects with the
povt g’, o that the steam contained hetween
the platen% I5 and G* can pass to the exhaust-
nort d. .

When the piston-valve ItV is chifted from
the right to the lett, as described and shown
in Fie. 2, then the ports ¢/ and b are connect-
ed with each other to admit steam to the
richt-hand end of the eylinder A’ to cause the
piston B to start on the return stroke, and
when the piston-valve ¥’ has shifted to its
extreme feft-hand-end posﬁmn as shown 1n
Kig. 3, then the ports ¢’ and b are tully con-
nected with each other, asindicated 1n Iig. 3.
Now when the piston B reaches the end of its
stroke from the right to the left the piston B’
reaches a middle powtwn from the right to
the left, and then this piston B’ uncovers the
port €%, so that steam passes from the cylin-
der A through the port ¢* into the steam-
chest C to shift the main piston-valve F from

the left to the Tight into a position similar to
the one occupie d by the valve I, (shown 1n
Fig. 1)—that 1s, the port a is connected with
the hve-steam port ¢ to cause a return move-
ment of the piston B.

The portse, ¢’, ¢?, and ¢* have extensions or
branches at or near their ends for forming
draining-ports e*, of whlch the draining-ports
¢t for the ports ¢ and ¢’ lead down into the
ends ol the cyiinder A’ and the draining-
ports e for the ports ¢® and ¢* lead down into
the ends of the cylinder A, as will be readily
understood by reference to Figs. 7, 9, and 10.
The object 01 the drmmnﬂ‘—pm ts ¢t is to lead
away any leakage of steam or air-pressure
past the piston- valves F | fmd the ports e
are only active when the main pistons B B’
have (ﬂesed the corresponding ports e, ¢', ¢,
or ¢,  When the main piston B, for 111813&1’10@
has traveled irom right to left and closed and
completed half of 1ts stroke (see If1g. 9) and

opened the port ¢, then the steam—pressur

17-?'?

- does not reverse the main piston-valve F’ for
mlddle p081t1011 uncovers the port ¢’, so that !

the cylhinder A’ unti! the main piston B’ in
the evlinder A’ has closed the port ¢*.  The
resulf of this is that each main piston B or B’

has to make 1ts full stroke before reversing of

the corresponding main piston-valve takes
place. Thus, for instance, if one side of the

When this takes place, the
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duplex pump 18 packed tighter than the !

other, or a valve in one side of the pump does
not seat properiy, then one side of the duplex
pump functions faster than the other, and
the stow functioning side of the pump will be
short in its stroke at one or both ends. By
havine the draining-ports e*, however, open
to the exhaust side of the main piston B or
B’ this difficulty is avoided, as in the fast side
of the duplex pump the corresponding main
piston stops at the ends of its stroke untii the
other piston on the slow-moving side of the
pump has closed the corresponding port ¢, e,
e*, Or €°.

Mechanisms H for shifting the main piston-

vaives I and I/ by hand whenever 1t 18 de-

sired to do so are employed and are ol the

sdme construction as the ones shown and de- |

seribed in the Letters Patent above referred

to, so that further description of the same 1s

not deemed necessary. |
Aithough I have shown my improvement

- applied to a duplex steam-pump, 1418 evident

25
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that the same arrangement can be used on a

single steam-pump, the same as shown and |

described in the Letters Patent above re-
ferred to.

From the foregoing it will be seen that the
main piston-valve F in the steam-chest C is
controlled by live steam from the cylnder
A’, and the main piston-valve F’ m the
steam-chest C/ is controlled by live steam
coming from the cylinder A, and the said
main piston-valves F and F’ are gradually
shifted-to first cause a partial opening of the

‘corresponding main piston-valve (see Fig. 2)
‘and then a full opening of the valve, as indi-

cated in Figs. 1 and 3.
It will be noticed that by the arrangement

‘described the valve mechanism in one of the
steam-chests for one eylinder is controlled by ;

live steam from the other cylinder and at a
time when the piston in the said other cyln-
der reaches an approximately midway or
half-stroke position and the piston in the

first cylinder is at the end of its stroke. 1 hus

the pistons B and B’ are caused to travel 1 |
half - stroke positions relative one to the |

other.

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

1. A duplex steam-engine provided with
cylinders, pistons reciprocating therein,
steam-chests, main piston-valves i the said
steam-chests, and auxiliary piston-valves,

“each having a stem extending through the

corresponding main piston-valve and con-
necting the auxiliary piston-valves with each
other, each cylinder having crossover poris-
leading from near the middle of the cylinder
to the steam-chest for the other cylinder.

9. A duplex steam-engine provided with
cylinders, pistons reciprocating therein,

steam-chests, main piston-valves in the said |

[ ———— w— g R R L D

steam-chests, and  auxiliary piston-valves,
each having a stem extending through the
corresponding main piston-vaive and con-
necting the auxiliary piston-valves with each
other, each cyinder having crossover-ports
leading from near the middie of the cylinder
to the steam-chest for the other cylinder, and

each auxiliary piston-valve having exhaust-
ports for conducting the steam from the

steam-chests to the main exhaust.

3. A duplex steam-engine provided with
cylnders, pistons reciprocating therein,
steam-chests, main piston-valves in the said
steam-chests, and auxiiary piston-valves

' each having a stem extending through the

corresponding main piston-valve and con-
necting the auxiliary piston-valves with each
other, each cyiinder having crossover-ports
leading from near the middle ot the cylinder
to the steam-chest for the other cylinder, the

| said valve-stem having relief-ports at itsends

for connecting the ends of the steam-chests
with annular spaces in the main piston-
valves and which spaces are connected with
the main exhausts. _

4. The combination with a steam-chest
having inlet and exhaust ports leading to the
ends of the cy.inder, said steam-chest having
also live-steam ports, a main piston-valve, a

stem slidable in the chest and having at each

end auxiliary valves, the main valve being

mounted on the stem for sliding movement

between the auxiliary valves, said chest hav-
ing inlet-ports for admitting steam to the
space between the ends of the main valve and
the auxiliary valves whereby to move said
valve along the stem, and exhaust-ports
leading therefrom, each of said auxiliary

| valves having a port therethrough for con-

necting the space between said valve and the
adjacent end of the chest with the exhaust

when the main valve abuts thereagainst,

whereby to permit said stem to move to con-
nect the space between the main valve and
the auxiliary valve at the opposite end of the
chest with the exhaust.

5. A duplex steam-engine provided with
cylinders, pistons reciprocating therein,
steam-chests, main piston-valves in the said
steam-chests, and auxiliary piston-valves,
each having a stem extending through the
corresponding main piston-valve and con-
necting the auxiliary piston-valves with each
other, each cy:inder having crossover-ports
leading from near the middle of the cylnder
to the steam-chest for the other cylinder, the
said crossover-ports being controlled by the
said pistons on reaching an approximately

midway position in their cylinders.

6. A duplex steam-engine provided with

cylinders, ~ pistons reciprocating therein,

' steam-chests, main piston-valves in the said

steam-chests, and auxiliary piston-valves,
each having a stem extending through the
corresponding main piston-valve and con-
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5

necting the auxihiary piston-valves with each
~other, each cylinder having crossover-ports
leading {from near the middle of the eylinder

to the steam-chest for the other cylinder and

draming into the latter. |

7. A duplex steam-engine provided with
cylinders, pistons reciprocating  therein,

- steam-chests, main piston-valves in the said
- steam-chests, and auxiliary piston-valves,

1O

each having a stem extending through the
corresponding main piston-valve and con-
necting the auxiliary piston-valves with each

b,ther, each cylinder having crossover-ports
leading {rom near the middle of the cylinder

‘to the steam-chest for the other cylinder, 153
-each crossover-port having a draining-port

into the other cylinder.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. |

-~ ERNEST A. MENKING.
Witnesses: |
WirLrtiam H. Forst,
JosErpH H. STENGER.
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