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UNITED STATES PATENT OFFICE. 
ROBERT C. AUGUR, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR. To THE WESTING 

HOUSE AIR BRAKE COMPANY, OF PITTSBURGH, PENNSYLVANIA, A coRPORATION . 
OF PENNSYLVANIA. 

1,061,969. specification of Letters Patent. 

COMPOUND STEAM-PUMP. 

Patented May 20, 1913. 
Application filed December 11, 1907. Serial No. 406,020, 

To all whom, it may concern: 
Be it known that I, ROBERT C. AUGUR, a 

citizen of the United States, residing at 
Pittsburgh, in the county of Allegheny and 
State of Pennsylvania, have invented new 
and useful Improvements in Compound 
Steam-Pumps, of which the following is a 
specification. - 

This invention relates to compound steam 
pumps, and more particularly to that type 
employed to compress air for railway brake 
systems, wherein the compressing pistons 
are directly connected with the steam pis 
tons, which latter are not mechanically con 
nected to operate together, but are capable 
of movement independent of each other. 

In steam pumps of this character, the 
exhaust or low pressure steam from the high 
pressure cylinder is admitted to the low 
pressure cylinder to operate the low pres 
sure piston. . - 

Should leakage of live steam occur, past 
the piston packing rings, or the main dis 
tribution valve, or various other parts of the 
pump, of which there is some liability, espe 
cially as the pump becomes worn, an exces 
sive degree of steam pressure may accumu 
late on the low pressure or exhaust side of 
the high pressure piston, which tends to 
retard its movement, and to accelerate the 
movement of the low pressfire piston. A 
like accumulation of steam pressure may 
also occur when the pump is cut out and 
steam is being admitted to the pump 
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through the usual Small opening in the gov 
ernor, which is provided for the purpose of 
keeping the pump warm, to prevent freezing 
and sticking of the pump. 
In order to secure an efficient pump, it is 

highly desirable that a sufficient differential 

pump stroke shall be rapid and positive 
regardless of leakage. . . 
The principal object of my invention is to 

provide a compound steam pump having the 
above features, and it comprises, for this 
purpose, means governed by the movement 
of the low pressure piston, for relieving 
pressure on the low pressure side of the high 
pressure piston and other parts of the pump 
subject to low pressure. 
Another object of my improvements is to 

provide an improved auxiliary exhaust de 
vice for the low pressure steam cylinder. Another object is to provide an auxiliary 
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exhaust valve device adapted to be actuated 
by steam pressure in case it is not shifted 
by the movement of the low pressure piston; 
and a further object is to provide an im 
proved distribution valve mechanism for 
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compound steam pumping engines which 
shall be of simple and durable construction 
and efficient and reliable in its operation. 
In the accompanying drawing, Figure 1 

65 

is an elevational view, partly in section, of 
a compound steam pump, with a preferred 
form of my invention applied thereto, and 
Fig.2 a central sectional view of a slightly 
modified construction of the auxiliary ex 
haust valve device. 
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Although my invention may be generally 
employed in connection with compound 
Steam pumps, I have illustrated the same as 
applied to a proposed form of compound 
pump for compressing air, wherein, as 
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shown in Fig. 1 of the drawing, a high pres 
Sure steam piston 1, contained in cylinder 2, 
is connected by rod 3 to the low pressure air 
piston, and a low pressure steam piston 4, 
in the steam cylinder 5, is connected by a 
rod 6 to the high pressure air piston. 

For controlling the admission and exhaust 
of steam to and from the steam cylinders, a 
main distribution valve device is provided, 
comprising the differential piston heads 7 
chambers 9 and 10, of a valve casing 11, 
which may be mounted on top of the steam 
cylinders. 
The differential piston heads are connected 

distribution valve, which preferably consists 
between the high and low steam pressures of the valve pistons 13, 14 and 15. 
acting upon opposite sides of the high pres 
sure piston be maintained, whereby the . 8 

stant open communication through ports 17 
and 18 with the respective chambers formed 

Live steam is supplied to the main valve 
device through the steam inlet 16, in con 

by piston heads 7 and 13 and the piston 
heads 15 and 8. The heads 13 and 8 are of 
greater area than the heads 7 and 15 respec 
tively, so that the steam pressure in the 
intermediate chambers tends to shift the 
main valve device to the position as shown 
in Fig. 1. . 
The main valve controls ports 30 and 31, leading to opposite sides of the high pres: 
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and S, contained in the respective piston 
90 

by a valve rod 12, for actuating the main 
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sure steam piston 1, and ports 32 and 88 
leading to opposite sides of the low pressure 
piston 4, and also exhaust port 29, open to 
the atmosphere. 
The outer face of the piston head 7 is 

open substantially at all times, to the at 
mosphere, being connected by a port 26 to 
a passage 28, which is open to the exhaust. 
port 29, the port 26 being preferably set 
in as shown, so as to be closed by the pis 
ton head 7 and thereby provide a certain. 
amount of air cushioning for said piston. 
The large piston head S is open at its 

outer face to ports 21 and 24, for control 
ling the fluid pressure on said piston head 
to operate the same, the port 21 being pref 
erably located so as to be closed by the 
movement of the piston head outwardly, 
to provide an air cushion for the main valve 
device upon its movement in this direction. 
Ports 21 and 24 are controlled by a reversing 
valve 20, contained in valve chamber 27, 
and adapted to be operated by a reversing 
valve rod 19, actuated by the traverse of 
the high pressure piston 1 in the usual man 
le. 

In the position of parts as shown in Fig. 
1, steam flows from the chamber interme 
diate the heads 7 and 13 through the port 
30 to the upper face of the high pressure 
piston 1, which thereupon makes its down 
ward traverse. The reversing valve 20 in 
this position connects the port 21 with a 
passage 23, through a cavity 22, the pas 
sage 23 being in constant communication 
with the atmosphere, as by connecting the 
same with the passage 28. 
As the high pressure piston 1 reaches the 

end of its traverse, the striking plate 34 
thereon, engages the usual button on the 
reversing rod 19, and the valve 22 is there 
by shifted, opening the port 24 to the valve 

ject to steam pressure by Way of the sup 
ply pipe 25, steam is admitted to the outer 
face of the piston head S. The main valve 

sition, in which ports 32 and 30 are con 
nected, so that the low or exhaust pres 
sure from the upper side of the high pres 
Sure piston is admitted to the upper face 
of the low pressure piston, causing the 
same to make its downward traverse. The 
port 81 is at the same time open to the 
steam chamber 10, and steam is admitted 
to the lower face of the high pressure pis 
ton 1. As the high pressure piston moves 
upwardly to the end of its traverse, the 
striker plate 34 engages the usual shoulder 
of the valve rod 19, thereby shifting the 
reversing valve so that the steam port 24 
is closed and the exhaust port 23 is con 
nected through cavity 22 to the port 21, 
venting the fluid pressure on the otiter face 
of the piston head 8, the constant steam 
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pressure in the chamber between the ports 
17 and 18 acting on the greater area of pis 
ton head 8 then operates to shift the main 
valve to the position shown in Fig. 1, and 
as the port 33 is now connected with port 
31, the exhaust or low pressure steam from 
the lower face of the high pressure piston 
is admitted to the lower face of the low 
pressure piston to actuate the same. 
The opposite face of the low pressure 

piston is now open to the exhaust port 29, 
through port 32, so that the exhaust steam 
is exhausted the 'efrom to the atmosphere. 
The operation of the pump so far as de 
scribed is similar to the proposed construc 
tion hereinbefore referred to. 
In order to insure the desired rapid ac 

tion of the pump under various conditions, 
Such as leakage past the steam pistons or 
the main valve, or in fact, whatever tends 
to retard the prompt and positive movement 
of the steam pistons. I provide means gov 
erned by the movement of the low pressure 
piston for relieving pressure on the low 
pressure side of the high pressure piston as 
Well as other parts subject to such pres 
Sure. A preferred construction for accom 
plishing this purpose is shown in Fig. 1, 
and comprises a piston valve 35, having two 
heads 37 and 3S, mounted on a valve rod 
86, and adapted to be actuated upon the 
traverse of the low pressure piston in 
either direction by means of said valve rod. 
The outer faces of the heads 37 and 38 

are constantly subject, respectively, to the 
pressures at the upper and the lower sides 
of the low pressure piston 4. For this pur 
pose a passage 39, leading from the port 
88, may be extended to open into the cham 
ber above the piston head 38, while the 
lower face of the piston head 37 may be 
connected to the upper piston chamber, by chamber 27. The chamber 27, being sub a direct passage along the valve rod 36. 
The piston valve 35 controls port 40, lead 
ing to passage 82, port 41 leading to pas 

: Sage 28, and port 42, leading to passage 39. device is thereby driven to its opposite po When the high and the low pressure pis 
tons operate normally, the valve device 35 
Selves as an auxiliary or additional exhaust 

I for venting the exhaust steam from the low pressure piston. The operation being as 
follows: In Fig. 1 the low pressure piston 
is moving upwardly and the high pressure 
piston downwardly and the relief valve de 
Vice 35 connects the ports 40 and 41, so that 
the exhaust steam from the piston chamber 
above the piston 4 exhausts through said 
valve device and the passage 28 to the ex 
haust port 29, in addition to the usual ex 
halist of steam through the main exhaust 
port 32. As the piston 4 makes its upward 
traverse the shoulder of the valve rod 36 is 
engaged by the striking plate 44, and the 
Same is shifted outwardly, so that the ports 
41 and 42 are connected. Similarly, upon 
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the down stroke of piston 4, the main dis 
tribution valve having been shifted in the 

0 

manner previously described, steam is ex 
hausted from the lower side of low pressure 
piston 4 through port 33 to the exhaust port 
29 and in addition is exhausted from port 
33 through passage 39, port 42, and port 41, 
which leads to the auxiliary exhaust port 28. Should the stroke of the high pressure 
piston be retarded or delayed, as for ex 
ample, when the high pressure piston 1 is 
making its down stroke, the low pressure 
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piston moving upwardly completes its 
stroke first, so that the valve device 35 is 
shifted, thereby connecting the ports 41 and 
42 to open the exhaust to the lower side of 
the low pressure piston. But as the main 
valve has not been shifted, the ports 33 and 
31, are still in communication, and conse 
quently, steam pressure is released from the 
lower side of the high pressure piston, by 
way of the port 33 and passage 39. The 
high pressure piston being now subject to a 
greater differential of steam pressures, rap 
idly completes its traverse; thereby causing 
the main valve to be shifted by the action of 
the reversing valve 20. - 

It will now be apparent that, ordinarily, 
the relief valve device 35 serves as an aux 
iliary exhaust valve for the low pressure 
cylinder, but whenever the high pressure. 
piston is delayed, for any cause, such as 
leakage of high pressure steam, then steam 
is also released from the low pressure side 
of the high pressure piston, which results in 
accelerating its action. 

If the valve rod 36 should break or become 
otherwise disabled, or whenever the high 
pressure piston completes its stroke and 
causes the distribution valve to shift before 
the low pressure piston has completed its 
stroke and actuated the auxiliary exhaust 
valve, the auxiliary exhaust valve device 
will then be actuated by steam pressure, for 
the reason that the opposite faces of the 
valve piston heads 37 and 38 are subject to 
the pressures existing at the opposite sides 
of the low pressure piston, so that the same 
is shifted, as the pressures on the opposite 

50. sides of the low pressure piston are reversed 
by the operation of the main distribution 
valve. 
The steam pressures acting on the release 

valve device 35 also serve to insure the posi 
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tive movement thereof, thus preventing ac 
cidental movement, such as might be oc 
casioned by the rubbing of the valve rod 
against the striker plate, and the like. If 
desired, however, the relief valve device, 
may be constructed as shown in Fig. 2, 
wherein the opposite faces of the valve pis 
ton heads 37 and 38 are in constant Open 
communication with exhaust ports 45 and 
46, respectively, and control port 47, lead 
ing to the lower side of the low pressure 

3. 

piston and port 4S, leading to the upper 
side of said piston. 
In one position of the relief valve the port 

48 is open to the exhaust port 46 and in the 
opposite position the port 47 is open to the 
exhaust port 45. 
The operation of this form of my inven 

tion is substantially the same as that of the 
construction illustrated in Fig. 1, except 
that in this case, as outer faces of the piston 
heads 37 and 38 are in constant open com 
munication with the atmosphere, there is no 
provision for actuating the same, in case of 
breakage of the valve rod, nor for prevent 
ing accidental movement thereof should the 
valve rod stick. m 
As another means for providing an aux 

iliary exhaust for the low pressure cylinder, 
by-pass ports such as 49 and 50 may be so 
formed as to open communication around 
the low pressure piston 4 when the same 
moves to either end of its stroke, and there 
by permit the exhaust of the steam from the 
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opposite side of said piston to the exhaust. 
These by-pass ports may be employed in 
conjunction with the auxiliary exhaust 
valve device or either may be used inde 
pendently for this purpose as desired. 
Having now described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is:- 

1. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder, a low pressure steam piston and cyl 
inder and valve mechanism for controlling 
the supply and exhaust of steam to and 
from the high pressure cylinder, of means 
governed by the low pressure piston for re 
lieving pressure on an exhaust or low pres 
sure side of either piston. 

2. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder, a low pressure steam piston and cyl 
inder, and a distribution valve mechanism 
governed by the high pressure steam piston 
for controlling the steam pressure on said 
pistons, of means governed by the low pres: 
sure piston for relieving pressure upon the 
low pressure side of the high pressure piston. 

3. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder, a low pressure steam piston and cyl 
inder and valve means governed by the high 
pressure piston for controlling the admis 
sion and exhaust of fluid to and from said 
cylinders, of means actuated by the low pres 
sure piston in completing its traverse for 
relieving pressure on one side of said high 
pressure piston. 

4. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder and a low pressure steam piston and 
cylinder, of a main valve device controlled 
by the high pressure piston and adapted in 
one position to establish communication 
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from one side of said high pressure piston to 
one side of said low pressure piston and valve 
means operated by the low pressure piston 
in completing its traverse, for relieving 
steam pressure on said communicating sides 
of the pistons. 

5. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder and a low pressure steam piston and 
cylinder, of a main valve mechanism oper 
ated by the movement of the high pressure 
steam piston for admitting high pressure 
steam to one side of said piston and for es 
tablishing communication from the other 
side thereof to one side of the low pressure 
steam piston, and a relief valve device oper 
ated upon the movement of the low pressure 
piston to the end of the stroke, for reliev 
ing steam pressure from the low pressure 
side of the high pressure piston. 

6. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder and a low pressure steam piston and 
cylinder, of a main distribution valve mech 
anism governed by the movement of the 
high pressure piston for opening communi 
cation from the low pressure side of the high 
pressure piston to One side of the low pres 
sure piston, and means operated by Said low 
pressure piston in completing its traverse 
for relieving steam pressure from the low. 
pressure side of said high pressure piston, 
when said communication is open. 

7. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder and a low pressure steam piston and 
cylinder, of a main valve for controlling the 
admission and exhaust of steam to and from 
said high and low pressure steam pistons 
and a relief valve device operated by the 
low pressure piston for controlling an addi 
tional exhaust port from the low pressure 
piston. 

8. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder and a low pressure steam piston and 
cylinder, of a main valve for controlling the 

1,061,969. 

admission and exhaust of steam to and from 
said high and low pressure steam pistons 
and a relief valve device operated by the 
movement of the low pressure piston for 
also relieving the pressure from the exhaust 
side of the low pressure piston. 

9. In a compound steam pump, the com 
bination with high and low pressure cylin 
ders, independently movable pistons there 
for, and operating means for said pistons 
controlled by the high pressure piston, of 
means governed by the movement of the low 
pressure piston in completing its stroke, for 
opening an exhaust from the opposite side 
of the low pressure piston. 

10. In a compound steam pump, the com 
bination with high and low pressure cyl 
inders, and independently movable pistons 
therefor, of an auxiliary exhaust valve de 
vice for the low pressure cylinder, and 
means for actuating said auxiliary exhaust 
valve by the movement of the low pressure piston. 

11. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder and a low pressure steam piston and 
cylinder, of a valve device operated by the 
movement of said low pressure piston for 
controlling the exhaust of steam therefrom 
and means operated independently of said 
low pressure piston, for also actuating said 
valve device. 

12. In a compound pump, the combination 
with a high pressure steam piston and cyl 
inder and a low pressure steam piston and 
cylinder, of a valve device operated by the 
movement of said low pressure piston for 
controlling the exhaust of steam therefrom 
and means Subject to the opposing pressures 
on opposite sides of Said low pressure pis 
ton for also actuating said valve device. 
In testimony whereof I have hereunto set 

my hand. 
ROBERT C. AUGUR. 

Witnesses: 
WM. M. CADY, 
EDITH B. MACDONALD. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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