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Lo-ablwhom it may concern: ‘
Be it known -that I, :‘Omarces 'W. Nuw-
COMER, -a .citizen of the United States, and
resident of Tacoma, Pierce county, State of
Washington, have, invented -certain new-and
useful Tmprovements in Drain - Valves, of
which the following is a specification. '
My ‘invention relates to drainage valves
of a sort which s adapted to automatically
act -to .drain steam Spaces -as -soon as ‘the
steam pressure is reduced or removed.- My
Invention, in addition ‘to acting -as an‘auto-
matic drain valve, also acts as a relief valve
when applied ‘to the -eylinder of a steam
engine. The dbject -of my invention s ‘to
a valve for the purposes mentioned,
which is reliable and aufomatic n its action,
which will thoreughly drain itself and the
steam spaces with which it is connected, and
which may also be used as g relief valve for

~ the.discharge of bXcess pressure, such as may

occur in‘the ends of steam eylinders, where-
by this excess pressure-and the accumulation
of water, which is the usual cause for such
excess pressure, may be discharged.

The peculiar features -of movelty ‘which T
claim, may be determined by a study -of the
specification and the claims, in ' which latter
they will be particularly pointed out. Fn
the accompanying drawings T have shown
my invention in the forms of construction
which are now preferred by me.

Figure 1 is-a centrsl longitudinal seetion
through one type of construction. ‘

Fig.2 is a section taken on the Tine 2—9
of Fig. 1. - ‘ Co

Fig. 8 is a central longitudinal ‘section
through a modified type of construetion, ‘the
same being particularly adapted for appli-
cation to the cylinders -of vertical engines.

~ The present deseri otion is of the -device
herein shown, it being, however, understood
that this is only 4 typical construction and
that my invention is not limited alone ‘to the
peculiar construetion herein shown and ‘ile-
'The -casing 1 is provided -with ‘a bered
chamber 10, adapted to serve as g piston-
receiving cylinder. Iii the type of construc-
tion shown in Fig. 1, the casing ‘is double-
ended and is provided with twe piston-re-
teiving chambers 10, in each of which is
placed a piston 4. This chamber is provided
with a piston stop or stops, herein shown as
lugs 11; which brevent the two pistons from
approaching each other sufliciently to con-

tact. Such stop is preferably made a part of
the casing, although it might be made as a
Projection on the pistons, '

The casing is provided with g high pres-
sure 1nlet or ‘port 12, -which is adapted to
receive the end of the Pipe-6, which is con-
nected with some source of supply of steam
}rec_ei'ved“diirec_t from the boiler, ‘the pressure
being therefore, constant unti] 1t Is ‘man-
ually shut off. This connection is placed op-
‘posite to:the piston Stops,-or in the same zone
therewith, so that the steam pressure will at
all‘times act upon -one side. of'the piston.

- The‘ends of the casing, ‘in ‘the type shown
m Fig. 1, are closed by plug members 2,
which ‘therefore serve the function of cylin-
der heads. Thege are each provided with g
drainage port 20, which opens 'to the inner
faces :of the menibers 2 at' a -comparatively
short distance inside-of the walls-of the eyl-
inders 10. The other.ends of ports 20 ‘open
to the outer peripheries of the heads 9 and
in ‘such ‘position that they register with o
drainage -port 14 or IS iin the casing. Tn

the dotible:ended type asshown in Tig. 1, the

ports 14 and 15, at-opposite ends, are similar
- function and ‘connect “with ‘a port 13,
which Teads to the ‘common discharge open-
ing 16, with which the drainage pipe 7 ig
conmected:

"~ The heads or plugs 2 are algo provided
with passages 21, “herein shown ag axially
placed, with which pipes 3 and ‘30 are con-
nected, said pipes leading to-their respective
ends of the engine cylinder which is to be
drained. Within ‘this port 21 s placed a
helical spring 5, which acts upen -the -outer
face of the piston 4 to force it away from the
adjacent face of the head 2, wheénever the
pressure acting through the Dipe 6 is suffi-
ciently reduced. "The head 2 is provided
with a Tedge against which the spring 5 acts,
said ledge being herein indicated as 2 shight
flange 22,

The piston 4 ig provided with a by-pass
port or ports, herein shown as grooves 40,
extending parallel with the axis of the pis-
ton, ‘and located in ‘the ‘outer
These grooves are preferably quite shallow
and not of sufficient depth to extend inward
as far as the outer edge of the drainage port
20 in the head. At the face of the pisten
which is exposed to the high pressure re-
celved ‘through pipe 6, the ends of the
grooves are preferably deepened“somewhat,
as "indica’ced*‘by the -curved lines thereof in

60

65

70

75

80.

85

90

95

100

face thereof. -

105

110



10

15

20

21

Figs. 1 and 8. The purpose of this is to in-
sure that these drainage by-pass ports shall
not be closed if and when they correspond
in position with one of the stop lugs 11.
This is more particularly necessary in case

the piston stop is made as a rib extending -

entirely about the casing.’

Tn the type of construction shown in Fig.
1, two heads 2 and two pistons 4, with their
associated parts are shown. In the type of
construction shown in Fig. 3, a single pis-
ton with its associated parts is employed.
In this case, however, the casing 1 is pro-
Vided with an integral head 18, and with a
low pressure inlet port 17, with which one
of the drainage pipes 3 is connected. In the
double ended type of Fig. 1, the pipe 8 is the
low pressure pipe extending. to one end. of
the piston and the pipe 30, a like pipe ex-
tending to the opposite end of the engine
cylinder. '

The head 2 employed in the type of con-

. struction shown in Fig. 3, is provided with
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ports 20, of the type described, one for the
discharge of the drainage water and another
for the inlet of the drainage from one end
of the cylinder. Except for the differences
shown in Fig. 3 is
like that shown in Fig. 1. There is, how-
ever, this difference in favor of the con-
struetion shown in Fig. 8. In the case of
the production of excessive pressure in one
ond of the engine cylinder, this pressure
will be transmitted through the drainage
pipe connecting with this end of the eylin-
qer and will result in forcing the piston
valve 4 off of its seat, thus opening all of
the ports in the valve. In the construction
shown in Tig. 1, under like conditions, only
one of the piston valves would be raised
from its seat. In consequence,. the . water
which would be the cause of producing this
excessive -pressure, would -be blown out
through the discharge ports 15 and 16 with-
out affecting the piston valve which controls
the ports leading to the other end of the
cylinder.

Tn the construction shown in Fig. 5, the
like causes would open connection between
the two cylinder drainage pipes 3 and 30,
thus periitting, to-a certain extent, the
water to be forced from one end of the cylin-

- der through the valve to the other end of
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~ of the cylinder and
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the cylinder. It would also open communi-
cation, through the by-pass ports 40 in the
piston, between the high pressure supply
and the drainage pipes leading to each end
would permit the high
pressure steam to also be blown through the
drainage pipes 3 and 30, as the case may be,
into that end of the cylinder which did not
have an excess pressure therein.

Such operation could not happen with the
type of construction shown in Fig. 1. The
construction of Fig. 3 is, however, somewhat

1,239,617

cheaper to make and wotild satisfy many
€rsons.

What T claim as my invention is:

1. A drain valve comprising a casing hav-
ing a cylinder positioned with its axis sub-
stantially horizontal, a high pressure inlet,
a low pressure inlet and a discharge port
axially separated from the high pressure in-
let, a piston in said cylinder between the
high pressure inlet and the other ports and
adapted to close the low pressure inlet and
the discharge ports under the action of the
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high pressure, said piston having by-pass

ports closed under the same conditions, and
a spring acting in opposition to the high
pressure. : L L
~ 9. A drain valye comprising a casing hav-
ing a:cylinder positioned with' its axis sub-
stantially horizontal, a high pressure inlet, - -
a low pressure inlet and a discharge port 85
axially separated from the high pressure in-
let, a° piston in said cylinder between the
high pressure inlet and the other ports, and
adapted to close the low pressure inlet and
the dischiarge ports under the action of the
high pressure,. said piston having by-pass
ports in its periphery closed. by the action
of the high pressure, and a spring acting in
opposition to the high pressure.

3. A drain valve comprising a casing hav-
ing a cylindrical bore, a high -pressure. port
and a discharge port extending from said
bore and being axially separated to accom-
modate a piston valve between them, a pis-
ton valve fitting said bore and having by-
pass ports .extending across its periphery,
a plug closing an end of the bore and over-
lapping the discharge port and having a
port opening at its inner face near its lower -
edge and communicating with the discharge 105
port in the casing, the plug-having a low -
pressure port opening at its inner face, said
ports in the plug and in the piston being
closed when the piston is seated on the plug, -
and a spring acting upon the piston to sep- 110
arate it from the plug. -

4 A drajn valve comprising a casing
bored to .form a piston receiving chamber
having its axis placed horizontally, a piston
closely fitting said: chamber and having by-
pass grooves extending across its periphery
from face-to face; a head closing an end of
said ‘chamber, a-low pressure port -and ‘a
discharge port in said head and: inwardly -
of its outer margin, the opposed faces of 120
head and piston  forming .valve ~gurfaces .
adapted when contacted. to close all: of said
ports, means normially acting to hold  the
valve off its seat, and a high pressure con- .
nection acting to hold the valve upon its 125
seat. i : L

5. A drain valve ‘comprising a casing
bored to form a piston receiving chamber,
piston stops centrally placed in said cham-

her; said casing having a high pressure sup- 13¢
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ply connection within the zone which con-
tains said piston stops, and discharge ports
connecting with the lower side of the casing
toward each end, a piston in each end of
the casing and having by-pass grooves in
their peripheries, a head” for closing each
end of the casing said heads each having a
port in its lower part connecting the piston
chamber with the discharge port at this end

of the casing, and also having a low pres- 10

sure inlet port, each piston and its head
having seating surfaces adapted when in
contact to close all their ports, and a spring.
for each piston acting to unseat the piston.

Signed at Seattle, Washington, this 80th 15

day of June, 1916,
CHARLES W. NEWCOMBE.

Coples of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, B, ¢.%



