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To all whom it may concern:

Be it known that I, Cuaries B. Hopaes,
a citizen of the United States, and resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Com-
pressed-Air Engines; and I do hereby de-
clare the following to be a full, clear, and
exact description thereof.

My invention relates to compressed air en-
gines, and more particularly to those of the
type applied to the running of locomotives.
Its object is to improve in certain partie-
ulars on a previously known type of com-
pressed air engines, so as to render it more
nearly fool proof and with a more simple
and durable construction than has hitherto
been employed.

In this type of engine a reducing valve is
usually employed to reduce the pressure of
the air from the main reservoir, so that it
enters the initial cylinder at a substantially
uniform reduced pressure. However, when
the operation of the engine is stopped, the
reducing valve, owing to the necessary na-
ture of its comstruction, does not entirely
interrupt the passage of air, so that the pres-
sure of air would pile up in the connection
to the cylinder, or in the secondary reservoir
interposed ahead of the same unless some
means is employed to cut it off. The means
employed, as described below, is preferably
a stop valve interposed in the connection be-
twveen the main reservoir and the reducing
valve and which may be closed when the
throttle valve is closed. As, however, it is
desirable where more than one cylinder is
employed to admit air in starting to the low
pressure or secondary eylinder, I provide a
by-pass around the high pressure cylinder,
to the interheater or directly to the low-
pressure cylinder. This by-pass is neces-
sarily controlled by a valve. If, however,
the use of this valve is abused so that it is
opened during the normal operation of the
engine or locomotive, the parts are subjected
to great strain owing to the excess pressure
in the low pressure cylinder, and serious in-
jury results.

The particular object of my present in-
vention therefore is to provide an improved
construetion of mechanism by which the by-
pass above deseribed is automatically closed
when the throttle valve is open to admit air
to the primary or high pressure cylinder,

The said invention contemplates, gener-
ally stated, the combination with a high and
a low pressure cylinder, an air reservoir and
a connection between the same and the high
pressure cylinder provided with a throttle
valve and a valve or valves controlling said
connection ahead of the same, such. as the
stop valve below described, of a by-pass com-
municating with said connection beyond
such valve and ahead of the throttle valve
and leading to the low pressure cylinder, a
valve controlling said by-pass, and prefer-
ably also a manually operated valve also
controlling the by-pass, and mechanism such
as a throttle lever controlling the throttle
valve and arranged to directly open the by-
pass controlling valve when the throttle
valve is closed. The said mechanism con-
sists preferably, with a normally closed
valve 1n the by-pass, in a finger or cam car-
ried by a shaft actuated by the throttle
lever, .the reservoir conmection controlling
valve stem being preferably operated by a
cam carried by the same shaft.

In the accompanying drawings, Figure 1
is an end elevation cf a locomotive engine
illustrating my invention. Fig. 2 is a par-
tial side view of the same. Fig. 3 is a detail
side view partly in vertical section on a
larger scale illustrating the operation of the
by-pass controlling valve and the mechanism
actuating the same directly. Fig. 4 is a
detail vertical section through the stop
valve; and HFig. 5 is a like section through
the by-pass controlling valve.

In the said drawings the primary or high
pressure engine cylinder 1 and secondary or
low pressure engine cylinder 2 are each
mounted in the irame 3 of the locomotive
shown, which is provided with suitable
wheels 4 carried on the rails 5. The main
air reservoir 6 is also mounted on the frame
3 in a suitable manner and is provided with
an elbow 7 which leads into the stop valve 8
and through the same and the  reducing
valve 9 to the connecting pipe 10 leading
to the secondary or auxiliary reservoir 11.
The connecting pipe 12 leads from the said
reservoir 11 to the valve chest 13 of the cyl-
inder 1. The exhaust pipe 14 leads from
the exhaust of the high pressure cylinder 1
to the interheater 15; and the pipe 17 con-
nects the interheater with the valve chest 16
of the low pressure cylinder 2.

The throttle lever 19, which is preferably
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provided with the latch handle 19" and seg-
ment rack 20, is mounted on a shaft 21 jour-
naled in the bear ings 22 attached to the
frame 8. The arm 23 is atlached to the
same shaft 21 and is pivetally connected to
the vod 24 o xtending longitudinally of the
regervoir 6 md pn’otod to the wvalve stem
arm 25, which controls the throttle valve 26.
Tt will be noticed that the throttle valve 26
is interposed in the ])1pe 12 ]u‘si ahead of
the valve chest 13. The by-pass 27 is tapped
off from the pipe connection 10, 12 between
the said throttle valve 26 and the reducing
valve 9, b”mo illustrated as joined to an
elbow 27" near the reducing valve. The said
by-pass 27 leads to the low pressure cylin-
der 2, being shown as entering the pipe 16
connecting The same with the interhenter 15.
The b‘hpm%’ pipe 27 is provided with the
spring pressure valve 28 having a stem 29
‘m(l treadle portion 29" by which sajd valve
s opened bV‘L e port, it being so constructed
as to remain nolmallv closed in a manner
well undevstood in the art.
The stop valve 8 is provided with a casing
8" and a seat 30 for the valve head proper
8, being illustrated as downwardly closing.
Tt has the downw ardly extending stem 31
which is prov ided at its lower end with a
serew head 82 to which is pivoted the valve
lever 33. The valve stem ul has preferably
a reduced portien 817 within the casing 8.
The effective avea of the upper pressure face
of the valve 8, above the valve seat 30, is
thevefore much greater than the effective
area of its oppoqﬂu pressure face, the differ-
ence being substantially equiv alent to the
horizontal cross-section’ of the portion 31
of the valve stem 31, when the valve is open.
There is thervefore, during normal opera-
tion, a force tending to close this valve equal
to tho pressure per square inch in the reser-
voir 6 f]‘nef the cross-sectional area of the
valve stem portion 31°. When the valve is
closed, however, owing to the decrease of
pr%qme per square inch beyond the valve 8,
the difference in total pressures on the op-
posite faces of the valve 8, is greatly in-
creased; so that a very great fmce 18 neces-
sary to raise the valve 8 from its seat 30.
The said valve stem 31 is controlled through
the lever 83 which is fulecrumed to the ad-
justable bracket head 34 secured by the
q]eeve nut 35 and lock-nut 35" to the braclket
od 86 illastrated as attached by the thread
<)7 to the lug 38 on the valve casing 8.
The said lever 33 is preferably provided
near the end of its arm 33" with the antifric-
tion roller 34 against which the cam 39
plays. The said cam 29 is fixed to the shaft
21, as by the screw bolt 40, and is arranged
to raise the lever 33 at a progressively in-
creasing rate so as to gradually open the
valve 8, as pointed out more fully in another
application of even date herewith, Serial

1,024,778

No. 641,526, filed by Daniel R. Murphy.
The said cam and lever mechanism for oper-
ating the stop valve 8 form thus no part
of my present invention, although I have
embodied the same In my impreved com-
bination to be more specifically described
and claimed. Also carried on the rod or
shaft 21 is the trigger or finger 42, which is
fastened to the said shaft m any desired
manner as by the screw bolt 43, and is ar-
mnocd to engage the stem 44 of the valve

5, 5, the cas sing 43" of which is threaded into
ihe by-pass conneetion 27 . The said stem 44
and valve head proper 45 are normally held
in closed position by t lﬁe spring 47, the
stem 44 extending downwardly ple]'u'ably
through the %tu[ﬁno box 48 so that the parts
are conveniently accessible for adjustment
or repair.

The position of the finger 42 on the shaft
21 is so adjusted that when the throttle lever
is moved to open the throttle valve 26, the
said finger 42 is rotatably raised by the shaft
21 so that the valve 45 is automatically
clesed by the spring 47 and the action of
the Complessed air. The by-pass 27 is there-
fore automatically closed at all times when
the throttle valve 26 is open, so that the
operator or engineer cannot impair the
working of the nmchme by admitting air
from the pipe connection 10 through the by-
pass to the low pressure Cyhndcr 2 during
its normal operation. It is qppfuem hov-
ever, assuming the machine to be at rest
and the throttle valve 26 closed, in which
cage the stop valve 8 is also closed, that
the engineer by opening the valve 29 can
admit air from the pipe 10 and nuxﬂmy
reservoir 11 to the low pressure cylinder 2
The throttle valve being then opened
extra pressure of air is obtamed i the two
cylinders to start the engine. As the valve
stem 4% of the valve 45 is covered by the
finger 492, it is impossible or at least highly
inconvenient to depress the same and open
the hy-pass 27 sub%equently Consequently
during normal running the machine must
be opemted in its normal fashion, all the
air passing in succession through the two
eylinders.

What I claim is:

1. In compressed air engines, the combi-
nation with an air reservoir, a high pressure
cylinder, a connection lmdmg from said res-
ervoir thereto, a throttle valve in said con-
nection and another valve controlling said
connection ahead of said throtile ValVL, of
a low pressure cylinder, a by-pass leading
from said connection between said valves to
said low-pressure cylinder, a valve control-
ling said by-pass, a throttle lever, and mech-
anism directly movable thereby %o simulta-
neously open said throttle valve and close
said controlling valve.

2. In compressed air engines, the combi-
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nation with an air reservoir, a high pressure
cylinder, a connection leading from said res-
ervoir thereto, a throttle valve in said con-
nection and another valve adapted to close
said connection ahead of said throttle valve,
of a low pressure cylinder, a by-pass leading
from said connection between said valves to
said cylinder, a normally operative valve
controlling said by-pass, and mechanical
means controlling said throttle valve and ar-
ranged to directly open said last mentioned
valve when the throttle valve is closed, and
to insure its closing when the throttle valve
is open, substantially as described.

3. In compressed air engines, the combi-
nation with an air reservoir, a high pressure
cylinder, a connection leading from said res-
ervoir thereto, a throttle valve in said con-
nection and another valve adapted to close
said connection ahead of said throttle valve,
of a low pressure cylinder, a by-pass leading
from said connection between said valves to
said cylinder, a manually operative valve in
said by-pass, another valve controlling said
by-pass, a throttle lever connected to said
throttle valve, and mechanical means clos-
ing said first aforementioned valve in said
reservoir connection, and opening said last
mentioned valve controlling said by-pass
when said controlling lever is moved to close
sald throttle valve, and opening said by-pass
connection when said throttle lever is oppo-
sitely moved.

4. In compressed air engines, the combi-
nation with an air reservoir, a high pressure
cylinder, a connection leading from said res-
ervoir thereto, a throttle valve in said con-
nection and another valve adapted to close
said connection ahead of said throttle valve,
of a low pressure cylinder, a by-pass leading
from said connection between said valves to
said cylinder, a throttle lever controlling
said throttle valve, a shaft actuated by said
lever and provided with a finger, and a valve
controlling said by-pass and opened by said
finger when the throttle valve is closed.

5. In compressed air engines, the combi-
nation with an air reservoir, a high pressure
cylinder, a connection leading from said res-
ervoir thereto, a throttle valve in said con-
nection and another valve adapted to close
said connection ahead of said throttle valve,
of a low pressure cylinder, a by-pass leading

8

from said connection between said valves to
said cylinder, a rotary shaft, a throttle lever
carried thereby and controlling said throttle
valve, means carried thereby operating said
first aforementioned valve, two valves ar-
ranged in said by-pass, the first of which is
manually operative, and a finger carried by
said shaft arranged to open the second of
which valves when the throttle valve is
closed, and to permit its closing when the
throttle valve is open.

6. In compressed air engines, the combi-
nation with an air reservoir, a high pressure
cylinder, a connection leading from said res-
ervoir thereto, a throttle valve in said con-
nection and another valve adapted to close
said connection ahead of said throttle valve,
of a low pressure cylinder, a by-pass leading
from said connection between said valves to
said low pressure cylinder, a valve control-
ling said by-pass, a rotary shaft, a lever
actuating the -same, and controlling said
throttle valve, and means carried by said
shaft connected to said last mentioned valve
and to said first mentioned valve in said res-
ervoir connection for controlling the same,
substantially as deseribed.

7. In compressed air engines, the combi-
nation with an air reservoir, a high pressure
cylinder, a connection leading from said res-
ervoir thereto, a throttle valve controlling
said connection, and another valve control-
ling said connection ahead of said throttle
valve, of a low pressure cylinder, a by-pass
leading from said connection between afore-
said valves to sald low pressure cylinder, a
manually operative valve normally closing
said by-pass, another valve controlling said
by-pass and provided with a spring normally
closing the same, a rotatable shaft, a throt-
tle lever actuating the same, means carried
by said shaft for closing aforesaid second
mentioned valve controlling said reservoir
connection, and a finger carried by said shaft
adapted to open said second-mentioned valve
controlling said by-pass.

In testimony whereof, I, the said CaarrEs
B. Hopges have hereunto set my hand.

CHARLES B. HODGES.

Witnesses:
Roperr C. TorTEN,
J. R. KuriEr.

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