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This invention relates to steam and other fluid 
pressure Systems and more particularly to drain 
Valve mechanisms for use in such systems for 
automatically draining fluid pressure pipes, 
chambers or reservoirs thereof of condensate, 
such for instance as Water, olor both Water and 
oil which accumulates therein. 
The principal object of the invention is to 

provide an improved automatic drain valve mech 
anism of the above character. r 

In the accompanying drawing Fig. 1 is a dia 
grammatical elevational viev illustrating the 
drain valve mechanism in connection with the 
compressor of a steam actuated fluid compressor 
System of a locomotive; Fig. 2 is a fragmentary 
enlarged diagrammatical sectional viev of the 
mechanism and Fig. 3 is a fragmentary diagram 
matic elevational View illustrating the drain valve 
mechanism in connection with a storage reser 
Voir of the compressor System. 
According to the invention and as shown in 

Figs. 1 and 2 of the drawing the drain valve 
device of the mechanism may be applied to a 
steam driven fluid compressor and is operative 
to provide for the discharge of the condensate 
accumulated in the steam chamber thereof When 
the steam supply is cut off, but the invention is 
not to be limited to such application for, as shown 
in Fig. 3, the drain valve device maybe employed 
in connection With an air storage reservoir Such 
for instance as the main reservoir of the fluid 
pressure brake equipment of a locomotive or may 
be employed in connection with any other reser 
voir chamber or pipe where the condensate of 
Steam or air may be found to accumulate. 
As shown in the drawing the reference char 

acter indicates a steam boiler, 2 a steam driven 
fluid compressor, 3 a Storage reservoir in which 
fluid under pressure delivered by the compressor 
is stored, 4 a compressor governor device, 5 a 
drain valve device, 6 a control valve device for 
controlling the Operation of the drain valve 
device, and T a steam cut-off Valve device whicha 
is manually operative to cut of the supply of 
steam to the compressor. 
The fiudd compressor 2 may be of the type 

usually employed on locomotives and may com 
prise a steam driving portion 8 and a fluid com 
pressing portion 9 which is driven by the por 
tion 8. The portion 8 comprises a casing having a 
steam chamber le at one side of a reciprocal 
piston il which is adapted to actuate the usual 
fluid compressing piston (not shown) contained 
in the casing of the portion 8. 
The compressor governor 4 maybe of the usual 

(C. 230-1) 
well known type having a cut-off valve portion 2 
for automatically controlling the Supply of Steam 
to the compressor and having the usual governor 
portion 3 which is responsive to the storage 
reservoir pressure to control the operation of the 
cut-off valve portion. 

In conditioning the locomotive for service, the 
Valve device is opened, so that steam for the 
boiler flows through a pipe 4 to the compressor 
governor 4, and if the cut-off valve of the gover 
nor is open the steam flowsthrough a pipe 5 to 
the steam driving portion 8 and causes such 
driving portion to function to actuate the com 
pressor portion 9 to supply fluid under pressure 
through a pipe 6 to the storage reservoir 3. 
As shown in Figs. 1 and 2 the drain valve 

device may comprise a casing which has screw 
threaded connection with the cylinder casing of 
the steam driving portion 8 of the compressor 
and which is provided with a valve chamber 7 
Which is connected through a conduit 8 to the 
Steam chamber 10 of the compressor. 

Contained in the Valve chamber 17 is a con 
densate discharge valve 9 which is operative to 
control a communication from the chamber 7 
to a chamber 20 which is connected to a dis 
charge pipe 2 open to the atmosphere. Also 
contained in the chamber l7 is a spring 22 Which 
is adapted to normally maintain the valve 9 
Seated. 
The valve 9 is provided with a stem. 23 which 

is slidably guided by tie casing and which for a 
portion of its length is fluted as indicated at 24. 
Slidably mounted in the casing of the drain 

valve device is a piston 25 which is adapted to 
operatively engage, the Iower end of the valve 
sten 23 and which, through the meulum of the 
stem, is adapted to control the operation of the 
valve 9 as Will hereinafter more fully appear. 
At one side of the piston 25 is a chamber 28 

Which is connected through a pipe 27 to the con 
trol valve device 6. 
The control valve device 6 comprises a casing 

in which is mounted a flexible diaphragm 28 
having at one side a chamber 29 which, inter 
mediate the cut-off valve device 7 and the com 
pressor governor 4, is connected through a 
branch pipe 30 to the steam pipe Í4. At the other 
side of the diaphragm is a chamber 3 which is 
connected to the atmosphere through a passage 
32. Contained in the chamber 3 is a follower 33 
which is in operative engagement with the dia 
phragm. Interposed between and engaging the 
back face of the follower and the casing is a 
spring 34 which, at al times, tends to flex the 
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2,128,206 
pressure of spring 22, so that any condensate 
which may have colected in the piston chamber 
during the time the locomotive has been out of 
service, will now be permitted to drain through 
draiinage pipe 2. 
When the compressor has been warmed up the 

engineer operates the valve 7 to provide the nor 
mal Supply of Steam to the compressor and the 
resulting increase in steam pressure in chamber 
20 causes the diaphragm 28 to operate to Seat 
the valve 36 on the upper seat rib 39. With the 
Valve in this position, fluid under pressure is 
yented from the piston chamber 26 of the drain 
valve device to the atmosphere by way of pipe 
27, Valve chamber 37, passage 4l, chamber 3 
and passage 32, So that the spring 22 now acts 
to seat the vent valve 8, thus closing communi 
cation from the Valve chamber 7 and conse 
quently from the piston chamber lo of the com 
pressor to the draiinage pipe 2. When a drain 
Valve device 5 is used in conjunction with the 
reservoir 3, as shown in Fig. 3, it will be caused 
to function in the same manneras just described 
to control the draiinage communication from the 
reservoir. 
From the foregoing description It Will be ap 

parent that When the locomotive is in condition 
for service, the drain valve device cannot func 
tion to discharge the condensate from the steam 
chamber 0 and that When the locomotive is 
taken out of service and the Valve device 7 is 
turned to its cut out position the drain Valve 
device is automatically operated to discharge the 
condensate, and further that during the period 
that the compressoris being warmedup the drain 
Valve device functions to permit the discharge of 
condensate from the chamber O and/or fron 
the reServoir 3. 

In Fig. 3 have Shown the draín Valve device 
arranged to vent the condensate Which colects 
in the main reservoir. This drain Valve device 
may be connected through a branch pipe 46 in 
paralel with the drain valve device carried by 
the compressor 2 and Operates in identically the 
same manner as the katter Valve device. 
While I have shown the drain Valve apparatus 

in connection With a stean driven fluid comº 
pressor and a main reservoir it is to be under 
stood that I contemplate its use in connection 
With any other chamber Where molisture is liable 
to colect, and I further contemplate its use in 
connection with pipes or passages Where liqui 
condensate accumulates. 
While two illustrative embodiments of the in 

vention have been described in detail, it is not 
my intention to limit its Scope to these embodi 
ments or othervise than by the terms of the 
appended claims. 
Having now described my invention, what I 

claim as nevy and desire to secure by Letters Pat 
ent, is: 

1. The combination with a fluid receiving 
chamber connected to a draiinage communica 
tion through which condensate which may ac 
cumulate in the chamber may drain, valve means 
normally closing said communication and being 
operative to Open the communication, automati 
cally operative means for controlling the opera 
tion of said valve means, said automatically oper 
ative means being subject to fluid under pressure 
normally supplied thereto for rendering said 
valve means inefective to open said communi-- 
cation and being automatically operative, when 
the Supply of fluid under pressure thereto is cut 
off, to efect the Operation of said Valve means 

3 
to open the communication, and means operative 
to cut of the supply of fluid under pressure to 
said automatically operative means. 

2. The combination with a filuid receiving 
chamber connected to a draiinage communication 
through Which condensate which may accumu 
late in the chamber may drain, valve means nor 
mally closing said communication and being oper 
ative by fluid under pressure to open the com 
munication, fluid pressure responsive mechanism 
for controlling the Operation of said Valve means, 
said mechanism being subject to fluid under pres 
sure normally supplied thereto for rendering said 
Valve means inefective to open said communica 
tion and being automatically operative upon cut 
ting of the supply of fluid under pressure thereto 
for Supplying fluid under pressure to efect the 
operation of said Valve means to open said com 
munication, and means for cutting of the supply 
of fluid under pressure to said fluid pressure 
responsive mechanism. 

3. The combination with a fluid receiving 
chamber, of a normally closed valve operative for 
draining accumulated molisture from said cham 
ber, fluid pressure responsive means for actuating 
said Valve, and Valve means for controlling the 
operation of said fluid pressure responsive means, 
said vaive means being subject to fluid under pres 
sure normally supplied thereto for rendering said 
fluid pressure responsive means inefective to 
actuate said Valve and automatically operable, 
When the fluid pressure supply thereto is cut off, 
to supply fluid under pressure to actuate said fluid 
pressure responsiVe means. 

4. The combination with a fluid receiving 
chamber connected to a draiinage communication 
through Which accumulated liquid condensate is 
adapted to drain from said chamber, of valve 
means normally closing said communication, a 
source of fluid pressure, means for controlling the 
operation of said valve means, said means being 
normally subject to the pressure of fluid from said 
Source for rendering said valve means inefective 
to open said Communication and operative auto 
matically, when the supply of fluid under pres 
Sure thereto is cut off, to efect the operation of 
Said Valve means to open said communicatiori. 

5. The combination with a filuid receiving 
chamber connected to a draiinage communication 
through which accumulated liquid condensate is 
adapted to drain from said chamber, of valve 
means normally closing said communication and 
adapted to be operated by fluid under pressure to 
open said communication, a source of fluid pres 
Sure, a reServoir normally charged with fluid un 
der pressure, means for controlling the operation 
of said valve means, said means being normally 
subject to the pressure of fluid from said source 
for rendering said valve means inefective to open 
Said communication and operative automatically, 
When the Supply of fluid under pressure thereto 
is cut off, to supply fluid under pressure from said 
reServoir to actuate said Valve means, and means 
for cutting of the supply of fluidº under pressure 
from said source to said means. 

6. The combination with a chamber connected 
to a draiinage communication through which ac 
cumulated liquid condensate from steam or airis. 
adapted to be drained from said chamber, of valve 
means normally closing said communication and 
being operative to open said communication, a 
source of steam pressure, means for controlling 
the operation of said valve means, said means be 
ing subject to the pressure of steam from said 
Source for rendering said valve means inefective 
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4. 2,128,206 
to open said communication and operative auto 
matically, when the Supply of steam thereto is 
cut off, for efecting the operation of said Valve 
means to open said communication, and means 
operative to cut of the supply of steam to said 
188S. 
7. The combination with a chamber connected 

to a draiinage communication through which ac 
cumulated liquid condensate from stean or air is 
adapted to drain from said chamber, of a Source 
of steam pressure, a valve normally closing sald 
communication and operative to Open said com 
munication, means for controling the operation 
of said valve, said means being subject to the 
pressure of steam from said source for rendering 
said valve inefective to open said conmunication 
and being automatically operative when the steam 
pressure thereto is cut of for efecting the opera 

and means for cutting of the steam supply to 
said means. 

8. The combination with a fluid receiving 
chamber connected to a drain communication 
through which accumulated liquid condensate is 
adapted to drain, of a valve device normally clos 
ing said communication and operative to Open 
said communication, a steam driven mechanism, 
a conduit through which steam is admitted to 
said mechanism, means for controlling the opera 
tion of said valve device, said means being sub 
ject to the pressure of Steam in said conduit for 
normally rendering said Valve device inefective 
to open said communication and operative when 
the steam supply to said conduit is cut of for 
efecting the operation of said valve device to 
open said communication, and means operative 
to cut of the supply of steam to said conduit. 

9. The combination with a fluid receiving 
chamber connected to a drain communication 
through which accumulated liquid condensate is 
adapted to drain, of a valve device normally clos 
ing said communication and operative to Open 
said communication, a reservoir, a steam driven 
compressor for charging said reservoir with fluid 
under pressure, a conduit through which steam 
is adapted to be admitted to Said compressor, 
means having one position for admitting steam 
to said conduit and having another position for 
cutting of the supply of steam to the conduit, 
means for controlling the operation of said Valve 
device, said means being operative by the pressure 
of steam from said conduit for rendering said 
valve device inefective to open said communica 
tion and operative upon cutting of the supply of 
steam to the conduit for supplying filuid under 
pressure from said reservoir to efect the opera 
tion of said Valve device to open Said communica 
tion. V 

10. The combination with a fluid receiving 
chamber, of a drain communication through 
which liquid condensate which may accumulate 
in said chamber is adapted to drain, a valve de 
vice normally closing said communication and 
operative upon an increase in the pressure of 
fluid in a pressure chamber thereof to open said 
communication, a reservoir, a stean driven comº 
pressor operative to charge said reservoir with 
fluid under pressure, a conduit through which 
stean is adapted to be admitted to said compres 
sor, Valve means operative to one position to 
admit steam to said conduit and operative to an 
other position to cut of the supply of steam to 
said conduit, valve mechanism having one posi 
tion for supplying fluid under pressure fron said 

reservoir to said pressure chamberto efect the 
operation of said Valve device to open said com 
munication and having another position for iso 
lating the reservoir from said pressure chamber 
and for connecting the pressure chamber to the y 
atmosphere to render said valve device inefectivº 
to open said communication, and means for con 
trolling the operation of said valve device, said 
neans being subject to the pressure of steam in 
Said conduit formaintaining said valve mecha- ) 
mism in the secondimentioned position and opera 
tive automatically to the first mentioned position 
: cutting of the supply of steam to said con 

ll. The combination with a filuid receiving 5 chamber, of a drain communication through 
Which liquid condensate which may accumulate 
in said chamber is adapted to drain, a valve nor 
mally closing said communication and operative 
by fluid under pressure to open said communica- 20 
tion, a reservoir, a steam driven compressor for 
charging said reservoir with fluid under pressure, 
a conduit through which steam is adapted to be 
admitted to said compressor, a governor device 
operative according to variations in the pressure 25 
of fluid in said reservoir for controlling the sup 
ply of steam to said compressor, a valve device 
operative to one position to supply steam to said 
conduit and operative to another position to cut, 
of the Supply of steam to said conduit, valve 30 
means for controlling the operation of said valve, 
sald valve means being connected to said conduitt 
intermediate said governor device and valve de 
vice and being subject to the steam pressure in 
said conduit formaintaining said valve inefec- 35 
tive to open said communication and operative 
in the absence of steam pressure in said conduit 
for supplying fluid under pressure from said reser 
voir.to efect the operation of said valve to open 
said communication. 

12. The combination with a fluidº receiving 
chamber, of a drain communication through 
Which liquid condensate which may accumulate 
in said chamber is adapted to drain, a reservoir, 
a stean driven compressor for charging said res 
ervoir with fluid under pressure, a conduit througn 45 
which steam is adapted to be admitted to said 
compressor, and valve means subject to the 
pressure of steam in said conduit formaintaining 
Said communication closed and operative in the 
absence of steam pressure in said conduit for 50 
Opening said communication, and a valve device 
operative to cut of the supply of steam to said 
conduit. 

13. The combination with a fluid receiving 
chamber, of a drain communication through 55 
which liquid condensate which may accumulate 
in said chamber is adapted to drain, a reservoir, 
a stean driven compressor for charging said res 
ervoir With fluid under pressure, a conduitt 
through which steam is adapted to be admitted 
to said compressor, a valve normally closing said 
communication, means operative by fluid under 
pressure for actuating said Valve to open said 
communication, Valve means for controlling the 
operation of said means, said valve means being 
subject to the pressure of steam in said conduit 
for rendering said means inefective to operate 
said valve and operative in the absence of steam . 
pressure insaid conduit for supplying fluid under 0 
pressure from sald reservoirto efect the opera 
tion of sald means to actuate said valve to open 
sald conmunication. - 
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