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To cull uhon, it 7) (tly conce7n 
Beit known that I, THOMAS HARRISON SY 

M.INGTON, a citizen of the United States, and a 
resident of Richmond, in the county of IIen 
rico and State of Virginia, have invented cer 
tain new and useful Improvements in Cylin 
der Relief-Valves, of which the following is a specification. 
The primaly object of my invention is to 

provide means for preventing compression in 
a locomotive-cylinder when running without 
steam. This compression, as is well known, 
causes excessive pounding and, together with 
suction, acts as a brake. In the ordinary com 
pound locomotive when the throttle is closed 
the draft caused by the large low-pressure 
piston pumping ail through the stack is suf 
ficient to cause the engine to burn nearly as 
much fuel When running on no load as when 
running on full load, also, under ordinary 
conditions a considerable amount of smoke 
box gases are sucked into the cylinder. By 
the use of my invention pounding is pre 
vented, the engine is allowed to run freely 
downhill, and the two last-mentioned defects 
are minimized. 
My invention consists in a relief - valve 

which when the throttle is closed automat 
ically connects together both ends of the cyl 
inder of a locomotive and at the same time 
puts both in communication with the atmos 
phere through the exhaust, the said valve 
keeping the two ends of the cylinder connect 
ed while the engine is running under these 
conditions and yet disconnecting them and 
keeping them disconnected as soon as the 
throttle is opened. 
The ?onstruction and operation of this valve 

are fully explained in the following specifica 
tion, reference being had to the accompany 
ing drawings. 

Figure 1 shows an end view of the cylinder. 
Fig. 2 is a longitudinal sectional view taken 
on the two lines 2 2 and it of Fig. 1, the sec 
tion on line 22 being through the automatic 
relief-valve and that back of it on line t t be 
ing through the center of the cylinder and 
the steam and exhaust ports. Fig. 3 is a lon 
gitudinal section on line a 2 of Fig. I with 
the auxiliary relief-valve removed, showing 
the connecting ports. Fig. 4 is an enlarged 

longitudinal section taken online 3 2 of Fig. 
1. Figs. 5, 6, and 7 are sectional views on 
lines aca, U U, and / / of Fig. 4. 

Referring to Fig. 1, the part 2 above the 
cylinder 1 contains the ordinary arrangement 
of exhaust and steam ports and in addition 
to these the auxiliary ports connecting with 
the automatic relief-valve which is directly 
back of the head-plate 22, a passage being 
cored out for it. 

In the double sectional view shown in Fig. 
2 the front section on line 22 of Fig. 1 shows 
the construction and also position of the re 
lief-valve with respect to the steam-ports 3 
and exhaust-port 4. This valve is in two 
similar parts 55. 7 is a spring normally held 
compressed by steam-pressure on the ends 8 
of the valves. The openings 9 are in direct 
connection with the steam-chest. The cham 
ber 23, ports 12, and recesses 14 constitute 
a part of the connection between the ends 
of the cylindler. This connection is opened 
when the valves are pressed away from their 
SeatS l. 
The connecting-ports are more clearly shown 

in Fig. 3, in which the valves 5 are not shown. 
The recesses 14 are helre shown in direct con 
nection with the steam-ports 3, the course of 
the steam and air from One end of the cylin 
der to the other being shown by the arrows. 
These arrows would be reversed with the pis 
ton noving in the opposite direction. 

15 is a port connecting the middle valve 
chamber 19 with the exhaust-port 4, Fig. 6, 
and is provided for the purpose of affording 
free access to the atmosphere for any steam 
which may leak past the valves 5 into the said 
chamber 19. 
In Fig. 2 the section on line i t of Fig. 1 

shows in dotted lines the course of the ports 
3 to the cylinder 1. The part 6 is the support 
ing structure for the locomotive-boiler, and 
is illustrated in the drawings merely to show 
the disposition of the various parts with re 
spect to each other. 

In Fig. 4, 17 are the connecting-ports be 
tween the chambers 10 and the recesses 10 in 
the steam-chest. Most of the parts shown in 
this figure are shown in Fig. 2. 

IFig. 5, the section taken on line acac of Fig. 
4, shows the connecting-port 17. 
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Fig. 6, the section taken on line at U of Fig. 
4, shows the connection between the chalmber 
19 and exhaust 4 by means of the port, 15. 

Fig. 7, the section online if y of Fig. 4, shows 
the connection-port 20 between the recess 14 
and the steam-port 3. 

In operation the valve works in the follow 
ing manner: Under normal conditions with 
the throttle open the two valves 55 are held 
against their seats 11 11 by steam-pressure 
on their ends 88, the steam having free access 
from the steam-chest into the chambers 1616 
by means of ports 1717. As soon, however, 
as the throttle is closed steam-pressure is re 
moved from the chambers 1616 and ends S8, 
and the spring 7 presses the valves 55 apart 
and away from their seats J 11. This opens 
a passage between the ends of the cylinder 
by way of ports 33, ports 2020, which enter 
ports 33, (shown in Fig. 7,) recesses 14 14, 
ports 12 12, and chamber 13, and the steam 
and air contained in the cylinder will circu 
late freely back and forth through these open 
ings during the whole piston-stroke. Of 
course during that part of the return stroke 
before compression takes place the cylinder 
has free access to the atmosphere through the 
exhaust, and it is only during the last or com 
pression part of the stroke when the exhaust 
is cut off that this free passage for steam and 
air between the ends of the cylinder is of use 
in preventing pounding. With the engine 
running under these conditions there can be 
neither a vacuum on one side nor compression 
on the other side of the piston. Hence there 
can be no brake action on the engine. The 
amount of air pumped out through the stack 
is minimized, since a considerable amount 
returns to the other end of the cylinder to 
prevent the formation of a vacuum, and since 
there is no vacuum there is no tendency for 
smoke-box gases to enter the cylinder. When 
the throttle is again opened and steam ad 
mitted against the ends S, the valves are 
pushed back to their seats and connection 
between the ends of the cylinder closed. 

Having now fully described my invention, 
What I desire to claim and secure by Letters 
Patent is-- 

I. In a relief-valve for steam-engine cylin 
ders, the combination of a chambel provided 
with four ports, two at each end, one of said 
ports at each end of the chamber connected 
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to a source of steam-supply and one of said 
ports at each end of the chamber connected 
to opposite ends of the steam-engine cylinder, 
with a pair of valves seated within the cham 
ber which when closed cut off the communi 
cation between the ends of the steam-engine 
cylinder and when open establish it. 

2. In a relief-valve for steam-engine cylin 
ders, the combination of a chamber provided 
with four ports, two at each end, one of those 
at each end of the chamber being connected 
to a source of steam-Supply and the other at 
each end of the chamber being connected to 
the end of the cylinder, with a pair of valves 
seated in said chamber, which when closed 
cut off the communication between the ends 
of the cylinder, but when open permit it, said 
valves being normally pressed open by a 
spring located between them. 

3. In a relief-valve for Steam-engine cylin 
ders, the combination in a cylindrical cham 
ber of a pair of piston - Valves located and 
seated therein, so as to open and close com 
munication between the ends of said cham 
ber, with four ports, one of which is located 
in each end of said chamber and behind the 
valves, and is in communication with the 
steam-chest of the engine, and the other two 
in front of the valves when open and commu 
nicate with the opposite ends of the cylinder, 
whereby when the valves are open the two 
ends of the cylinder are maintained in con 
stant communication. With one another. 

4. In a relief-valve for steam-engine cylin 
diers, the combination in a cylindrical cham 
ber of a pair of piston-valves located and 
seated therein so as to open and close com 
munication between the ends of said cham 
ber, with four ports, one of which is located 
in each end of said chamber and behind the 
valves, and is in communication with the 
steam-chest of the engine, and the other two 
steam - ports communicating with opposite 
ends of the engine-cylinder and arranged to 
be opened and closed by the valves when 
seated ol' unseated. 
Signed at Baltimore, in the State of Mary 

land, this 20th day of May, A. D. 1896. 
HOMAS ARRISON SYINGTON, 

Witnesses: 
J. HENRY STROHMEYER, 
M. G. STEUART, 
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