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Specification of Letters Patent.

Patented May 20,1913,

Application filed September 13, 1909. Serial No, 517,416.

To all whom it may concern: '

Be it known that I, Fraxkx F. CoeeiN, a
citizen of the United States, residing at
New York, in the county of New York and
State of New York, have invented new and
useful Improvements in Exhaust-Steam-
Controlling Apparatus, of which the fol-
lowing is a specification. o

This invention relates to apparatus for
controlling exhaust steam, and more par-
ticularly to exhaust from steam driven
pumps. or compressors, such .as a steam
pump carried by locomotives for compress-
g air for the air brake system, whereby a

portion of the exhaust steam may be di-

verted and stored for use in connection with
a heating system or for other purposes.

Tt has heretofore been proposed to divert
the exhaust steam from the air compressor
to a storage reservoir from which the steam
is supplied for heating the cars, and while

* considerable economy in the use of steam,
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and consequently fuel, is effected by this
prior apparatus, the back pressure ‘of ex-

haust steam acting on the steam piston of

the pump is greater, according to the pres-
sure carried in the steam heating reservoir,
than is the case where the exhaust goes
freely to the stack. This circumstance
necessitates the employment of a somewhat
higher live steam pressure on the opposite

side of the piston In running the pump to

overcome the additional back pressure of
the exhaust steam. ,

Tt is well known that with the ordinary
standard air compressor of the type used
on locomotives, the back pressure of the ex-
haust steam even wheén exhausting to the
stack in the usual manner is quite high for
about three-quarters of the stroke owing to
the high rate of speed of the steam piston
during that portion of the stroke and the
inability of the exhaust steam to-escape
through the exhaust ports fast enough, and

then, as the pressure of air compressed: be-
comes considerable, the piston slows up and:

thus permits the exhaust-steam. pressure to
drop off rapidly, so that at the end of:the
stroke, the back. pressure -of the exhaust
steam is but a few pounds in excess of at-
mospheric pressure. :

T have found that by diverting the ex-
haust steam to the storage reservoir during
the first portion of the stroke of the pump,
in which the back pressure of the exhaust

steam would normally be high, even with a
free exhaust, and then venting the remain-
ing exhaust steam to the usual free exhaust
during the latter part of the stroke, practi-
cally no greater amount of steam is required
to compress a given quantity of air than

‘where the exhaust is entirely free, while the

exhaust steam diverted to the storage reser-
voir during the first part of the stroke may
be saved for heating the cars or for other
purposes. It is therefore the principal ob-
ject of my invention to provide an appa-
ratus for utilizing the exhaust steam from
the pump and having means for diverting
the exhaust steam during the first part of
the stroke so that the same may be used for
heating or other purposes and then permit-
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ting the remaining exhaust steam to escape -

to the atmosphere in the usual manner dur-
the latter part of the stroke.

“In the accompanying drawing; Figure 1
is.a diagrammatic view, partly in sectional
elevation, of an apparatus embodying. my
improvement for controlling the exhaust
steam from a pump or. compressor; and
Fig. 2 a similar view, illustrating a some-
what modified construction, also embodying
my.invention. : ‘

“In Fig. 1 of the drawings is shown a
standard steam -driven -air compressor or
pump 1 of the usual construction as applied
to locomotives for compressing the air used
in the fluid pressure brake system, and hav-
ing a steam cylinder 2, to which is connected
a steam exhaust pipe 3, and an air cylinder
4 containing piston 5 adapted to be operated
by the steam piston in the usual manner.
The exhaust steam pipe 8 communicates
with a chamber 6 of a casing 7 of a valve
mechanism for controlling the exhaust
steam from the pump. ~

A cylindrical bushing 8 is fitted into a-
chamber within the casing 7 and contains
a piston device 9 provided with a series of
piston heads 10, 11, and 12 adapted to recip-
rocate in the bushing 8. Through the bush-
ing 8 extend ports 13 opening into the cham-
ber 6, ports 14 leading to a chamber 15 con-
nected by pipe 16 with a reservoir 17, and-
ports 18 opening into a chamber- 19 con-
nected with the usual atmospheric steam ex-
haust pipe 20. In one position, the piston
device 9 is adapted to connect the ports 13
with the ports 14 and in another position,
the ports 13 with the ports 18. :
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Opposite one end of the piston device 9
is a differential piston device 21 having
heads 22 and 23 and contained in a cap 24
adapted to be secured to the casing 7. The
space adjacent one face of the piston head
22 is in communication, through a pipe 25,
with one end of the air cylinder 4 and the
space adjacent one face of the piston head
23 is open through a pipe 26 to the opposite
end of the air cylinder 4.

The chamber intermediate the piston

. heads 10 and 23 is constantly open to the
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atmosphere through a port 27, while the
chamber at the outer face of piston head 12
is open through a port 28 to chamber 15 and
is therefore constantly subject to the pres-
sure in the reservoir 17.

In operation, it will be noted that the
pressure in the reservoir acting on the outer
face of piston head 12 tends to maintain
the piston device in the position shown in
Fig. 1, with ports 13 connected to ports 14,
so that exhaust steam from the pump may
flow through the exhaust pipe 3 to chamber
15 and thence through pipe 16 to the reser-
voir 17. When the air compressor is in ac-
tion, assuming the air piston 5 to have just
started on its down stroke, the space below
the piston 5 is substantially at atmospheric
pressure so that as both the pipes 25 and 26
are open at this time to said space the heads
22 and 23 are subject to atmospheric pres-
sure. The fluid confined in the chamber be-
low the piston 5 is now compressed by the
downward movement of the piston until the
pressure has increased to such a degree, that,
having access through the pipe 26 to the
piston head 23, the pressure on the differen-
tial area of piston head 23 exceeds the
reservoir pressure on the head 12 and forces
the piston device 9 downwardly, thereby
causing the piston head 11 to cut off com-
munication from the ports 13 to the ports
14 and to connect ports 13 with ports 18.

The exhaust steam from the air compressor

will then be diverted into chamber 19 and
thence out through the usual atmospheric
or stack exhaust pipe 20.

It will be evident that the parts may be
proportioned so that the air pressure ac-
cumulated in the air cylinder 4 at any de-
sired point in the stroke will be capable of
operating the valve piston device 9 so as to
cause the remaining exhaust steam to be
vented to the atmosphere, but preferably
the apparatus is designed to operate when
the pump has made about three-quarters of
its stroke, as at this point, the exhaust steam
pressure would normally drop rapidly where
the exhaust is free.

The port opening of pipe 26 and likewise
pipe 25 into the air cylinder 4 is located a
little more than the thickness of the piston
5 from the end of the cylinder so that when
the piston 5 reaches the end of its stroke
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both pipes 25 and 26 are open to the side of
the piston at atmospheric pressure. Thus
both heads 22 and 23 are subject only to at-
mespheric pressure at the beginning of a
stroke and consequently the reservoir pres-
sure on the head 12 promptly returns the
piston device to its position connecting the
pump exhaust with the reservoir.

As the piston 5 moves upwardly the pres-

‘sure on the head 22 admitted from the air

cylinder 4 through pipe 25 reaches a de-
gree sufficient to overcome the steam pres-
sure on the head 12 and the valve piston de-
vice 9 is then shifted as before to cut off
communication from the exhaust steam pipe
to the reservoir and to open the usual at-
mospheric exhaust to the exhaust steam.
For limiting the downward movement of
the valve piston 9 a stop rod 29 may be
loosely mounted within a suitable cavity in
the valve piston, so that the rod 29 will en-
gage a portion of the valve piston 9 at a
predetermined point in its traverse and pre-
vent further downward movement.
According to the construction shown in
Fig. 2 of the drawings, a puppet-valve 30 is
employed for controlling the flow of ex-
haust steam from the pump, the casing 81
having a chamber 32 at one side of the valve
80 into which the exhaust steam pipe 38
opens. The chamber 33 at the opposite side
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of valve 80 communicates with the atmos- -

pheric exhaust pipe 20. Chamber 32 com-
municates through a non-return check valve
34 with pipe 16 leading to the reservoir 17.
For operating the puppet valve 30 a piston
85 is provided, having a pipe 36 opening
to the space at one side and having an at-
mospheric port 37 cpening to the space at
the opposite side of the piston. A stem 88
connected to said piston and passing
through a suitable stuffing box 39 is adapt-
ed to engage the valve 30 and open same
when operated by the piston 85. A spring

.40 acts on the valve 30 and is adapted to op-

pese the action of fluid pressure on the pis-
ton 35. Branch pipes 41 and 42 open re-
spectively to the opposite ends of cylinder
4, and a double check valve 43 is provided
for controlling communication from said
branch pipes to the pipe 36. Assuming the
alr piston 5 to be moving downwardly, as
the air is compressed below the piston, the

~double check valve 43 is shifted by the com-

pressed fluid flowing through pipe 42 so that
communication is opened from pipe 42 to
pipe 36 and air thereupon flows through

pipe 36 to the piston 85. The pressure of the

spring 40 and of the exhaust steam on the
valve 30 opposes the pressure of the com-
pressed air acting on piston 35 and by prop-
erly proportioning the spring 40 and valve
30, the valve 30 may be made to open at
any desired point in the stroke of the pump,
though preferably the parts are designed
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" so that the valve opens at the air pressure

10

15

20

attained at about three-quarters of the
stroke. The opening of valve 80 permits the
remaining exhaust steam in the steam cylin-
der to vent to the chamber 33 and thence to
the usual exhaust pipe 20. In the reverse
stroke of the air-piston 5, the double check
valve 43 is shifted by the higher pressure
above the piston, so that the compressed air
from above the piston flows through the pipe
86 to piston 85 and upon the piston 5 reach-
ing a predetermined point in its stroke the
piston 85 is operated to open the valve 30
and permit the exhaust.steam from the
pump to vent to the stack or atmosphere.
It is sometimes desirable to be able to
operate the air compressor in the usual man-
ner with a free exhaust and I may therefore

-employ manually operated means such as

shown in Fig. 2 for cutting out the exhaust
steam controlling mechanism. For this pur-
pose a valve 44 1s provided for controlling
a by-pass passage from the chamber 32

" to chamber 383, and a piston 45 having a

25

30

35

40

45

50

55

60

65

stem 46 passing through a stuffing box 47
and connected to the valve 44. - The cham-
ber at one side of the piston 45 is open to
the atmosphere through a port 48 and the
chamber at the opposite side of the piston
is connected by a pipe 49 with a cock 50.. The
check valve 384 is similarly connected by a
stem 51 with a piston 52 open on one side
to the atmosphere through a port 53 and
having its opposite side in communication
with a pipe 54 leading to.the cock 50. The
cock 50 is also provided with a pipe 55 open-
ing into the main reservoir 56 of the air
compressor 1. When it is desired to take
the exhaust steam from the pump for heat-
ing, the cock 50 is turned to the position
shown in Fig. 2, in which a cavity 57 in the
cock connects pipe 55 with pipe 49, and a
cavity 58 connects pipe 54 with an exhaust
port 59. Fluid under pressure from the
main reservoir 56 is thus admitted through
the pipe 49 to the piston 45 and said piston
is thereupon operated to close the valve 44,
thus preventing the escape of exhaust steam.
The piston 52 being open to the atmosphere
on its outer face, exhaust steam is free to
flow to the pipe 16 and the heating reservoir
by lifting the check valve 34. In order to
cut out the exhaust controlling apparatus,
the cock 50 is turned so that cavity 58 con-
nects pipes 54 and 55 and cavity 57 connects
pipe 49 with exhaust port 59. The valve
34 is then closed by the air pressure admit-

ted to piston 52 and valve 44 is free to open,

and permit the exhaust steam to flow di-
rectly to the chamber 33 and the usual ex-
haust pipe 20.

Tt will thus be seen that with my inven-
tion, the exhaust steam from the air com-
pressor may be stored and utilized for heat-
ing the cars or for other purposes without
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using substantially any more live steam to
run the compressor than is necessary where
all the exhaust steam is vented to the stack
in the usual manner. The heating of the
cars is thus very economically effected.

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is:— .

1. Tn exhaust steam controlling apparatus
for steam driven pumps, the combination
with the exhaust steam supply conduit, a
storage chamber, and a free exhaust outlet,
of means operated by the pressure-from the
pump cylinder to open communication
from the exhaust conduit through the free
exhaust outlet during the latter part of the
stroke of the pump. ‘ -

2. In exhaust steam contrelling apparatus
for steam driven pumps, the combination
with the exhaust steam supply conduit, a
storage chamber, and a free exhaust outlet,
of a valve mechanism subject to pressure
from the pump cylinder, and operating to
close communication from the exhaust con-
duit through the free exhaust outlet and to
establish communication from the exhaust
conduit to the storage chamber during the
first part of the stroke of the pump and to
open communication from the exhaust con-
duit through the free exhaust outlet during
the latter part of the stroke.

3. In exhaust steam controlling apparatus
for steam driven pumps, the combination
with the exhaust steam supply conduit, a
storage chamber, and a free exhaust outlet,
the exhaust conduit being connected to the
storage chamber and to the free exhaust out-
let, of means governed by the pressure in
the pump cylinder for controlling the com-
munication from the exhaust conduit
through the free exhaust outlet.

4. Tn exhaust steam controlling apparatus
for steam driven pumps, the combination
with the exhaust steam supply conduit, a
storage chamber, and a free exhaust outlet,
the exhaust conduit being connected to the
storage chamber and to the free exhaust out-

T

75

80

85

90

95

100

105

ot

10

let, of valve mechanism operated by the .

pressure in the pump cylinder for control-
ling the communication from the exhaust
conduit through the free exhaust outlet.

5. In exhaust steam controlling apparatus
for steam driven pumps, the combination
with the exhaust steam supply conduit, a
storage chamber, and a free exhaust outlet,
of valve mechanism adapted to normally
close communication from the exhaust con-
duit through the free exhaust outlet and es-
tablish communication from the exhaust
conduit to the storage chamber, and oper-
ated by a predetermined degree of pressure
in the pump cylinder to open communica-
tion from the exhaust conduit through the

free exhaust outlet.

6. In exhaust steam controlling apparatus
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" for steam driven pumps, the combination
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with the exhaust steam supply conduit, a
storage chamber, and a free exhaust outlet,
the exhaust conduit being connected to the
storage chamber and to the free exhaust
outlet, of a valve for controlling the com-
munication from the exhaust -conduit
through the free exhaust outlet, and a mov-
able abutment subject to the pressure in the
pump cylinder for operating said valve.

7. In exhaust steam controlling apparatus
for steam driven pumps, the combination
with the exhaust steam supply conduit, a
storage chamber, and a free exhaust outlet,
the exhaust conduit being connected to the
storage chamber and to the free exhaust
outlet, of a valve mechanism operated by
the opposing pressures of the pump cylin-
der and the storage chamber for controlling
communication from the exhaust conduit
through the free exhaust outlet.

8. In exhaust steam controlling apparatus
for steam driven pumps, the combination
with the exhaust steam supply conduit, a
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storage chamber, and a free exhaust outlet,
of a valve mechanism operated by the op-
posing pressures of the pump cylinder and
the storage chamber for controlling com-
munication = from the exhaust conduit
through the free exhaust outlet and com-
munication from the exhaust conduit to said
chamber.

9. The combination with a steam driven
pump having an exhaust conduit, a free ex-
haust outlet, and a storage chamber, of a
fluid pressure valve mechanism for control-
ling communication from the exhaust con-
duit through the free exhaust outlet, and a
fluid pressure conduit connecting said valve
mechanism to the pump cylinder at such a
point as to be passed by the pump piston in
moving to the end of its stroke.

In testimony whereof I have hereunto set

my hand.
FRANK F. COGGIN.
Witnesses:

War. M. Copny,
A. M. CLEMENTS.

Copies of this patent may be obtained for five cents each, by éddressing the “ Commissioner of Patents,
Washington, D. ¢.”
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