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The present invention relates to improve 
ments in safety cylinder cocks, and has for 
an object to provide for the automatic re 
lease and evacuation of the Water trapped in 5 the cylinder whereby to prevent the blowing 
out of the cylinder head. This water, which is non-compressible, is forced by the pistol 
against the cylinder head, and when this Wa 
ter accumulates in quantity, the action is apt 

l0 to blow out the cylinder head. 
Another object of the invention is to pro 

wide a device which will be entirely auto 
matic in action and arranged to release any 
excess pressure over full boiler pressure in 

15 the cylinders without requiring the atten 
tion of the engineer or the operation of any 
manual means. 
A further object of the invention is to 

provide for the conservation of the medium, 20 usually air, for retaining the valve yield. 
ably in closed position. The air is utilized 
for many other purposes, and it is extremely 
necessary to avoid any undue loss or escape 
of the air pressure. 
A still further object of the invention is to 

provide a cylinder cock which will auto 
matically open when pressure in the cylinder 
becomes greater than the boiler pressure, 
due to high compression or water pocketed 

30 in the cylinder, and which will prevent the 
blowing out of the cylinder head, damaging 
of the cylinder, breaking cylinder packing, 
bending piston rod, and the like. 
The improved cylinder cock is adapted to 

35 remain closed when drifting, and prevent 
air or foreign substances, such as gravel, 
cinders and the like, from the right of way 
being sucked into the cylinders through the 
cylinder cocks. 
The improved cylinder cockis also adapted 

to automatically open when the engine is 
placed in the roundhouse or on a storage 
track and prevent any accumulation of pres 
sure in the cylinder. 

45 With the foregoing, and other objects in 
view, the invention will be more fully de 
scribed hereinafter, and will be more par 
ticularly pointed out in the claims appended 
hereto. 

50 In the drawings, wherein like numerals 
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refer to like or corresponding parts through 
out the several views. 
Figure 1 is a vertical section of one end of . 

a locomotive cylinder, showing the improved 
cylinder cockplaced therein. 55 

Figure 2 is a bottom plan view of the end 
of the cylinder, showing the valve or cock 
in position and connected to an air line. 

Figure 3 is a detail side elevation of a cyl 
inder cock constructed according to the pres 
ent invention. - 

Figure 4 is a vertical central section taken 
through the same substantially on the line 
4-4 of Figure 3, and showing the parts in 
Open or relaxed position, and 65 

Figure 5 is a similar view showing the parts 
in closed or expanded position. 

Referring now more particularly to the 
drawings, and first to Figures 1 and 2, 10 
designates a locomotive cylinder, 11 a piston 
fitted to reciprocate in the cylinder and 12 
a piston rod. The cylinder 10 is provided 
with a cylinder head 13 and with a combined 
steam inlet, and exhaust port 14. 
When water accumulates in the cylinder 75 

10, it cannot rise like steam and escape 
through the exhaust port 14. In fact, no sat 
isfactory egress is had for this water and it 
is impracticable for the engineer to sense at 
all times the dangerous accumulation of 
water in the locomotive cylinder 10. When 
this water collects in quantity, it will blow 
out the cylinder head 13, as the water is not 
compressible. Hence, when the piston 11 
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moves toward the head 13 it will force the 85 
water before it, pushing out the cylinder 
head 13 if the water exists in sufficient vol 
le. 
The purpose of the present invention is to 

automatically release this water when ap 
proaching a dangerous mass and pressure, 
and for this purpose the improved auto 
matically operated cylinder cock of this in 
vention is provided, the cock being placed in 
the bottom port 15 of the cylinder 10. 

It is of course understood that each cyl 
inder of the engine has a bottom port 15 at . 
each end thereof and that a safety cylinder 
cock constructed according to the present in 
vention is located at each of said ports, and 
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each cylinder cock is coupled to a branch 
air pressure pipe 16 for communicating a 
source of air supply under pressure to the 
cylinder cock. 
The detail construction of the safety cyl 

inder cock is shown in Figures 3, 4 and 5, to 
which reference is now made. 
The cylinder cock is provided with a body 

portion in the form of a casing or shell 17 of 
a generally cylindrical form and having a 
contracted hollow neck 18 at its upper end 
provided with external pipe threads to screw 
into the bottom opening or port 15 of the 
locomotive cylinder 10. At the base of the 
hollow neck 18 and interiorly of the casing 
17 is a seat 19, preferably of spherical con 
figuration and which opens downwardly and 
may be conveniently and accurately ground 
for the tight fitting thereagainst of the 
spherical valve 20 having an enlarged sup 
porting disc 21 on its lower end. The en 
larged disc 21 is mounted to reciprocate in 
the cylinder 22 of the casing 17 above a cy 
lindrical bellows 23 which is loosely fitted in 
the lower end portion of the cylinder 22. The 
bellows 23 is provided at its upper end with a 
closure plate 24 adapted to seat against the 
under side of the disc 21 for raising the latter 
when the bellows 23 expands. 
The lower end of the bellows 23 is soldered, 

welded, or otherwise suitably secured to a 
combined anchoring and supporting ring 25 
adapted to seat at its outer edge portion 
against the lower end of the casing or shell 
17 and which has a central opening of a di 
ameter equal substantially to that of the in 
terior of the bellows 23. The valve 20 is in 
the form of a substantially cylindrical stem 
which rises from the disc 21 and slides 
through an angular valve guide 26 formed 
in the casing or shell 17 and which comprises 
the top wall of the cylinder 22. 
The space above the valve guide 26 is of 

larger diameter and width than the seat 19 
against which the valve 20 is adapted to en 
gage and into which the opening through the 
reduced neck 18 is adapted to discharge. 
This enlarged chamber, indicated at 27, 
comprises an exhaust receiving chamber and, 
at one side of the casing or shell 17 above 
the valve guide or wall 26, is provided with a 
relatively wide exhaust opening 28 which dis 
charges horizontally from one side of the 
shell 17 to direct the exhaust water and 
steam from the cylinder 10 outwardly in a 
horizontal direction rather than downward 
ly against the road bed. 
The valve 20 is provided with a sliding fit 

through the valve guide or wall 26 for two 
purposes, first to cause the valve 20 to move 
in a true axial line and to seat accurately 
against the valve seat 19, and secondly to 
prevent the passage, as much as possible, of 
the water and steam downwardly from the 

1901,805 

her 27 into the upper part of the cylin 
er 22. 
For the purpose of freely venting the cyl 

inder 22 so that any steam or water seeping 
through the valve guide 26 may readily es 
cape, the shell 17 is provided in one or more 
sides with vertically disposed relatively nar 
row slots 29 which also serve to vent the cyl 
inder 22 upon the expansion of the bellows 
23, and to also admit of the free contraction 
of the bellows under conditions which will be 
hereinafter set forth. By providing a sealed 
bellows 23 it is apparent that no piston or 
piston packing is required in the cylinder 22, 
and also that no lower valve or valve seat 
may be required, and also that there will be 
a greater conservation of the air or other 
fluid which is used in the bellows 23 for the 
expansion of the same. 
The shell 17 is closed at the lower end of 

the cylinder 22 by a bottom cap 30 which 
is suitably and detachably secured to the 
lower end of the shell by cap bolts 31 or the 
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like equipped with the usual lock washers and 
binding nuts, and which are adapted to Se 
cure the cap 30 upwardly against the bot 

90 

tom of the shell 17 and against the base flange 
or ring 25 of the bellows 23. The bellows 23 
is thus securely anchored between the lower 
end of the shell 17 and the cap 30 and the 
bellows is sealed against the bottom of the 
cap 30 and also sealed against the lower end 
of the shell 17. 
The cap 30 is provided at one side with 

a lateral port 32 which at its outer end is 
internally threaded for the reception of an 
air pressure branch pipe 16, as shown in Fig 
ure 1 and in Figure 2, and which extends in 
wardly toward the central portion of the cap 
30 and opens upwardly as shown to advan 
tage in Figures 4 and 5 and intercommuni 
cates with the interior of the bellows 23. 
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Threaded through the central portion of the 
cap 30 and extending upwardly into the bel 
lows 23 is a cap stop screw 33 having an an 
gularly spaced lower end exposed below the 

0. 

cap 30 and by means of which the screw 33 
may be turned, and having an enlarged and 
shouldered upper end extending co-axially 
through the bellows 23 and cylinder 22 and 
arranged to engage at its upper end against 
the under side of the disc or plate 24 for lim 
iting the downward movement thereof when 
the bellows 23 contracts. 
In Figures 4 and 5 the cap screw 33 is 

disclosed in full line as retracted to its fullest 
extent and in normal position so that the 
bellows 23 may freely collapse so as to open 
the valve 20, while Figure 5 shows in dotted 
lines the position of the cap screw 33 when 
the latter is raised to hold the valve 20 in 
closed position, such as when there is a fail 
lure of the air or other fluid pressure at the 
port 32, or upon breakage of the bellows 
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23 so as to hold the cylinder cock closed and 
inoperative in case of emergency. 
As best shown in Figure 3, the casing 17 

is provided exteriorly with an angularly 
faced portion 34, which may be hexagonal, 
to receive a Wrench or other tool to enable the 
entire assembly to be screwed into the bottom 
opening 15 in the locomotive cylinder 10. 
The operation of the device is as follows:- 
The engineer may in the usual manner ma 

nipulate his air control so as to supply com 
pressed air to the branch pipe 16, port 32 
and to the interior of the bellows 23. This 
is the normal operating condition of the de 
vice. The compressed air, although not at 
so great a pressure as obtained in the loco 
motive cylinder, nevertheless, in acting 
against the larger area of the plate 24 and 
disc 21 of the differential piston construc 
tion embodying the disc 21 and the valve 20, 
will keep the valve 20 in the upper position 
such as shown in full lines in Figure 5. 
As soon as water accumulates in dangerous 

quantities in the locomotive cylinder 10, the 
normal pressure in the locomotive cylinder 
will be exceeded, thus destroying the balance 
of the differential valve structure and allow 
ing the excessive cylinder pressure, acting 
on the upper face of the valve 20, to force 
the latter downwardly. This opens the valve 
20 and the water and steam will escape down 
wardly into the enlarged chamber 27; thence 
outwardly in a horizontally spread stream 
through the wide exhaust or outlet port 28. 
The pressure beneath the piston valve or disc 
21 will automatically close the valve 20 as 
soon as the pressure in the cylinder falls to 
normal. 

Should any of the steam or water escape 
through the valve guide 26 about the cylin 
drical stem or body portion of the valve 20, 
the steam or Water will be deflected outward 
ly from the cylinder 22 through the lateral 
slots 29, and the water and steam cannot enter 
the sealed bellows 23. It will be understood 
that the valve 20 is for the most part in the 
closed position, and it is only opened momen 
tarily to provide for the escape of water from 
the locomotive cylinder, so that there will 
be little wear upon the parts and but little 
occasion for seepage of steam or water into 
the cylinder 22 and about the bellows and 
other parts located therein. 

Should the engineer at any time wish to 
open the cylinder cock, he has but to vent the 
air supply to the branch air pipe 16; thus 
releasing the pressure in the bellows 23 and 
the latter normally tends to contract into the 
position shown substantially in Figure 4, and 
allowing the valve 20 to fall by gravity and 
the pressure in the locomotive cylinder. 
In case of breakage in the air line 16, the 

cylinder cock affected thereby may be secured 
in the upper closed position by screwing up 
the cap stop screw 33 into the position shown 

in dotted lines in Figure 5. This may be: 
easily accomplished by the application of a 
Wrench or the like to the lower exposed angu 
larly spaced end of the cap stop screw 33. 
The stop screw 33 will be run up tightly, 
against the bottom of the disc 24, thus hold 
ing the valve 20 closed until the destination 
is reached and opportunity afforded for the 
repair of the broken air pipe. If the engi 
neer forgets to close the cab valve control 
ling air to the cylinder cocks, the air grad 
llally leaks off and the cocks are thus always 
Open. Thus, when the engine is in the round 
house, in a terminal and on a siding the air 
pump is shut off and the pressure in the port 
32 falls. 

It is obvious that various changes and 
modifications may be made in the details 
of construction and design of the above spe 
cifically described embodiment of this inven 
tion without departing from the spirit there 
of, such changes and modifications being re 
stricted only by the scope of the following 
claims. 
What is claimed is:- 
1. An improved cylinder cock, comprising 

a casing having a reduced threaded neck for . 
engagement in the bottom port of a locomo 
tive cylinder and provided with a downward 
ly facing seat at the base of said neck and an 
enlarged exhaust chamber beneath said seat. 

3. 
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and opening horizontally through the side of 
the casing, said casing being hollow at its 
lower end to provide a cylinder and with a . 
top Wall between the cylinder and said en 
larged exhaust chamber, said casing having 
slots in its sides for venting the cylinder, a 
valve slidably fitted through said top wall in 
axial alignment with the seat and having an 
enlarged base disc freely movable in the cyl 
inder, a bellows closed at its upper end lo 
cated in the cylinder against the under side 
of said disc and having a base ring at its 
lower end overlapping the lower end of the 
casing, a cap plate Secured against the lower 
end of the casing for closing the cylinder. 
and engaging said base ring of the bellows : 
for binding the ring between the casing and 
the cap plate to seal the bellows thereagainst 
and anchor the bellows in the cylinder, said 
cap plate having at one side an air supply 
port leading to the interior of the bellows for 
Supplying pressure thereto to expand the bel 
lows and raise said valve to its seat, and a cap 
stop screw threaded through said cap plate 
and extending upwardly into the bellows for 
limiting the contraction thereof and adapted 
to be adjusted for engagement against the 
upper end of the bellows to maintain the 
valve to its seat. 

2. An improved cylinder cock, comprising 
a casing adapted for attachment at its upper 
end to the bottom port of a locomotive cylin 
der, said casing having an upper restricted 
opening with a downwardly facing seat at 
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the base of the opening and an enlarged ex 
haust chamber beneath said seat opening lat 
erally through the casing, said casing having 
a cylinder in its lower end with a top wall 
dividing the cylinder from the exhaust cham 
ber and opening through the bottom of the 
casing, said casing having slots in its sides 
for venting the cylinder, a valve slidably 
fitted upwardly through said wall in line 
with the seat and having an enlarged base 
portion beneath the wall, a bellows extend 
ing upwardly in said cylinder of the casing 
and engaging at its upper end against said 
enlarged base portion of the valve, means for 
securing the lower end of the bellows to the 
lower end of the casing, and means for sup 
plying pressure to the interior of said bellows 
for normally expanding the same and main 
taining said valve against the seat. 

3. An improved cylinder cock, comprising 
a casing adapted to be vertically disposed 
having a reduced threaded upper end for en 
gagement in One end of a cylinder, said casing 
having a downwardly opening valve seat 
near its upper end with an exhaust chamber 
therebetween and opening through the side 
of the casing and having a partition wall 
spaced below the valve seat, a valve engaged 
upwardly through said partition wall to en 
gage the seat and having an enlarged base 
beneath the wall, said casing having a cylin 
der portion at its lower end opening through 
the lower end of the casing and having lat 
eral slots opening through the sides of 
the casing, a bellows extending upwardly 
through the lower end of the casing into the 
cylinder and engaging the base of said valve 
at its upper end, a closure plate for the lower 
end of the casing, means for anchoring the 
lower end of the bellows between said plate 
and the lower end of the casing, and pressure 
supply means connected to the plate and 
opening into the interior of the bellows for 
expanding the same and raising said valve 
to its seat. 

In testimony whereof we affix our signa 
tures. 

MATTHEW R. FEELEY. 
CHARLES STERN. 


