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UNITED STATES

)FFICE.

MORRIS R. ZEIINDER, OF SCRANTON, PENNSYLVANIA.

e

CYLINDER RELIEF-VALVE.

SPECIFICATION forming part of Letters Patent N0.=.’725;015, dated April 7, 1-9013.
Application filed October 22, 1902, Rerial Nn.12§;225. (No model.)

To all whom it Ty COnCeriv:
Be it known that I, MORRIS R. ZEHNDER, a

citizen of the United States residing at Scmn- |
ton, in the county of Lackawann& dlld State.
of Pennsylvanm ‘have invented certain new
and useful Improvements in Cylinder Relief-

Valves, ¢f which the follewmtr is a Spbelﬁ(}d-
tion. | |

them from execessive ‘internal pressure aris-

ing from any cause, as well as for regulating’

or relieving the back pressure upon the pis-

* ton and for nreventing. the retarding action
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upon the piston caused by air compression
and suction when the engine is running un-
der its own momentum.

The 1mprovement8 are applicable in. whole
or in part to various forms of engines and ma-

chines where like conditions pvevml but I
have herein illustrated the invention in con-

nection with an ordinary steam-engine cyl-
inder. | |

In the acecompanying drawings, Figure 1 is
2 view showing an engine-eylinder in longi-
tudinal central section and having my im-

proved drainage and relief meehamsm at-
tached, the latter being also shown in central-
Fig. 21is a pmtlal end view of the.
Fig. |
3 is a central longitudinal vertical seeblon'

Sectlon
cylmder with the attachments thereon.

through the dmma,ﬂ*e and relief valve casing.

Flﬂ' 4 is a similar view through a casing h:ew- |

ing a double seat for the. dlamdge valve
and Fig. 51s a beutlonal wew taken on the

line &5 5 of Fig. 4. | |
In the dI&WlI]”S the dra,luafre m,lve inF 10' |

3 has only one %eat while in the modtﬁcatwn

shown in Figs. 4 and 5 provision is made for

seating the dl.:una,fre valve when moved in
either d1rect101:1 f10m its central Dosmon

The remaining valves and ports are ahke in

all the views.
Referring to the dla,wmn*:, A and B indi-
cate a pair of similarly- can%ructed relief-
valve casings, each,
and 5, having a eenbml chamber 1, Va,lve-
controlled pmts or passage-ways 2, 3, and 4,
leading from sald central ehem:lbm to the at—
mosphe:e ports & and 6, and an inlet-port 3
for the admission of 1ub11e.:mts, ‘having a
check-valve 8%, said port S and check- valve

This invention compuseﬂ; 1mp10ved mGaJnsf
for draining engine-cylinders and- rehevlnfrj

from the central Lha,mber

as shown in Figs. 3, 4, .

- being shown in Fig. 5. T'he chambers 1 of
{the Valve casings A and I are in constant

cominunication “With the interior of the en-
‘gine-eylinder C through drip-pipes 7, which
lead from the ends of the cylinder to pipe

connections 9 upon the valve-casings sur-
rouudmn' the pmt 5, ‘The pmts 6 in the two
taehed no thle%ded connections 11 upon ‘the
Cdblﬂﬂ's, and a cut-off valve 12 is arranged in
said pipe. This cut-off or by-pass Valve is
operatively connected with the throttle-lever

13 by suitable connections 14, 15, and 16, so

55
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arr a,nn‘ed thatwhen the throttle level is moved |

to a,dmlt steam to the eyhnders the valve will
c¢lose and when the lever is moved to shut
off steam.the by-pass valve will open. Pro-
vision is thus made for the circulation of air
between the opposite ends of the cylinders
when the steam is cut off and the engine 18
moving under its own momentum a,nd com-
mumeatlon between the valve-casings is cut

off when the engine is moving undel steaim-
pressure, the purpose of which construetion

wﬂl be hereinafter explained.

 In each casing the port or passage- way 218
pwwded with a normally closed valve 17,
opening inwardly into the chamber 1. 'lhe

“port or passage-way 3 18 pmvuled with a nor-

75
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mally closed valve 18, opening outwardly

The port 3 1s pro-
vided with the check-valve 8%, opening in-
waldly and the valve- ehamber or passage-
way 4 is provided with a normally open valve

19, which in Fig. 8 opens inwardly into the

ceutl al chamber. Inthe modification shown
in Figs. 4 and 5 the drainage-valve 19° nor-
mally stands midway bebween two valve-
seats 19¢ and 199 and is adapted to close when
moved in either direction from its nmormal
position. |
The drainage-valve 19 (shown in Fig. 3) is
mounted upon a valve-stem 20, thh is car-

cuide 22, the la,tter being within a sleeve 23,
Wthh as shown, 18 mtemally and exter nally
SCrew- ‘threaded and fits around the exter nally-
threaded wall 24 of the chamber or pasqawe-
way 4. A compression-spring 25 is inter-
posed between the adjustable guide 22 and

the valve 19, and the tension of this. Splln”"
may be V"Llled by adjusting the sleeve 23 in-

QO
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- ried by a fixed guide 21 and an adjustable

1CO




5

2

l

ward or outward. The valve may thus be | sion of the spring 47 is adjusted by the sleeve |
- to hold the valve to its seat against the nor-
mal operative pressure in the cylinder and to

arranged 1o close against its seat 19* at any
predetermined internal pressure and will au-
~tomatically open as soon asthe pressure is re-
lieved. The sleeve 23 may be locked in any
desired position of adjustment by means of
a lock-nut 26. The valves 19 in both casings
may also be simultaneously closed manually
when desired by means of a longitudinalily-

10 movable rod 27, which extends through guide-

B

20 against the tension of their springs.
surfaces 33 are also formed upon the upper

25
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openings 28 and 29 in a tubular hanﬂ'el 30,
~havinginternal threads which fi
threads on the sleeve 23, one of said hangers
being fitted to each Valve -casing. The r-od 27

e*{tends through slots 31 in the valve-stems
20, and said wd is provided with cam-sur-

f_aees 32, which when the rod is moved to the

left in the drawings engage the lower walls of

the slots and force the valves to their seats
Cam-

edge of therod, by means of which the valves

-may, if deswed be manually raised against

the pressure of the steam upon the valves by
reverse movement of the cam-rod. In .the

mid-position of the rod the valves are free to

open and close automatically. As the con-

nection between each hanger and adjusting-

sleeve is a threaded one, the sleeve may be

turned for the purpose of varying the tension |

on the spring without disturbing the connec-
tion between the hanger and cam-rod or the
positions of said parts l'elati vely to the valve-
casing. The vacuum-valve 17 is mounted
upon a valve-stem 34, which is movable lon-
gitudinally in a fixed ﬂ‘mde 35 and an adjust-
able guide 36, the la,tter being arranged with-

in a sleeve or bushing 37, ha,vuw extema,l.

threads which engage wmh corr espondmn‘ in-

ternal threads upon a valve-seat fitting 38.

- This fitting has a threaded connection Wlth

45
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bher 3.

or passage-way 3.

the wall 39 of the chamber or passage-way 2
and forms an extension of said ¢hamber, and

the inner end of the ﬁltmﬂ' forms a valve-seat

17* for the valve 17. A compression-spring
40 18 interposed between the guide or bearing
36 and a suitable stop or ShOlﬂdel 41 near the
outer end of the valve-stem. The spring 40
thus tends normally to hold the valve against
1ts seat, and the degree of tension upon the

valve may be vmled by adjusting the bush-
ing mward]y or Ollth;Pdly ‘T'he bushing may

be locked in any given position by a loek-
nut 42.

The excess- pressure valve 18 fits againsta |

valve-seat 18* at the inner end of the cham-
The valve is provided with projec-
tions 18", which guide it within the passage-

way 3, and its stem 43 extends through a guide
44 1n a sleeveds, which sleeve is thr edded onto

the exterior of the wall 46 of the chamber
A spring 47, interposed
between the guide 44 and the V&lve, holds

 the ldtter to its seat and the tension of the

the sleeve.
| 31t10n by means of a loek nut 48.

spring may be varied by the adjustment of
The latter may be locked in po-

t the external |

- The t@n- i
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open at any desired pressure above the nor-
mal.
by a suitable spring 8.

In operation when the throttle-valve lever
18 moved to admit steam to the eylinder the
by-pass valve 12 is closed, asshown in Fig. 1,
and communication is thus cut off between

| the valve-casings A and B. TUnder normal

conditions when steam is admitted to the
right-hand end of the cylinder and the piston

P is moving in the direction indicated by the

arrow the normal operative pressure at that
end of the eylmder will close the drainage-
valvein the casing Bduring the plston-sbmke

thus preventing the aescape of steam, while

the corresponding valvein the casing A,Which

is subject onlyto the pressure of the exhaust-

steam, will remain open during the stroke,
thus permitting the water of condensation to
escape past said valve and through the pas-
sage-way 4. When steam is admitted to the
opposite end of the piston at the commence-

mentof the return stroke, the drainage-valve
in the casing A closes by the normal operative

pressure and the drainage-valve in the casing
B atthe exhaustside of the cylinder opens un-
der the tension of its spring and permits the
water of condensation to escape from the
right-hand end of the cylinder ‘this operation
bemw repeated while the engine is in motion
undel steam-pressure. When the engine is
at rest and also while running under its own
momentam with steam cut off, the drainage-
valves will be held off of their seats by the
springs, and the cylinder will thus be drained
at all times, whether in motion or stopped.

When the engine is running under its own
momentum, also as the dlamaﬂe valves are
held open, air may enter and pass oaf of the
c¢ylinder by way of said valves, and the com-
pression of air in front of the piston and
vacuuin in the rear of the piston, which nat-
urally results from the pumping action of the
piston, are in whole or in part averted. In
order to further relieve the retarding effects
of this pumping action, the valve 12, which
is open when the throttle-valve is closed, es-
tablishes communication between the two
valve-casings and permits the air to circulate
back and forth between the ends of the cyl-

inder while the steam is shut off.

The back pressure in the eylinder, caused
by the complete or partial closing of the ex-
haust- -port by the engine-valve before the pis-
ton reacnes the end of the stroke, results in
back pressure upon the piston, whlch back
pressure may be relieved through the drain-
age-valves if the tension of the springs upon
t,hese valves is made sufficient to withstand
such pressure, or any desired amount of back

pressure may be retained by suitable adjust-

ment of thesprings adapting them to close at
any predeter mined pressure. Thevalves19,
therefore, in both casings serve the seveml

70-

T'he check-valve 8% is held to its seat
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~useful purposes of draining the cylinder, re- { dirt, cinders, &e., from passing into the vacu-
lieving the air-pressure within the cylinder, um-valve chamber. B |

preventing the formation of a vacuum, and | The cylinder of a steam-engine while In -
preventing or regulating the back pressure ' motion under its own steam-pressureisamply yo
5 upon the piston. - lubricated by oil admitted with the steam,

It may happen under some circumstances | and where drainage-valves are applied the
that a pressure above the normal steam-pres- | valves are also lubricated by the oil from the
sure will occur in the valve-casing at the ex- | cylinder. When, however, the engine 18 mov-
haust end of the cylinder—as, for instance, | ing with steam shut off, the supply of oil 18 75

10 where a considerable amount of water has | also cut off, and the cylinder and piston are
suddenlyaccumulated through turningsteam then apt to be ecut and worn by friction. - This
into a cold eylinder—in which case the pres- condition occurs with locomotives when drift-
sure would close the drainage-valve and the | ing downgrade and also when an accident oe-

- water would be confined within the eylinder, | curs to the valve-gear on one side, such as do
rg resulting in possible damage if some meaus | the breaking of a valve-rod or eccentric-rod,
were not provided for relieving this excess | such accident necessitating usually the block-
pressure. Under such circumstances the | ing of the steam-ports of the cylinder on that -
- valve 18, which remains closed under normal | side and the disconnecting of the driving-rod,
steam-pressure, opens at a certain pressure | so that the piston will remain inactive while 85
o above the normal and allows the water to es- | the engine proceeds under steam applied to
cape, or it may happen that excessive steam- | the opposite cylinder. In order to supply oil
pressure is engendered by reversing the en- | to the eylinder or cylinders when steam is
oine while in motion, in which case the steam shut off and to avoid the necessity of uncoup-
admitted in front of the advancing piston is { ling the driving-rod to prevent piston move- 9o
2 compressed by the piston and the excessive | ment, I admit oil to the relief-valve casing
pressure opens the excess-pressure valve 18, | under steamn-pressure through the port 8 past
thus permitting the pressure to drop to about | the check-valve 8%, and this oil is carried into
normal or to a point at which no harm can l the cylinder. by the suction of the piston, the
result. If thedrainage-valvesshould be held drainage-valve, if necessary, being closed by 95
30 against their seats by the cam-rods 27 (whiceh | the rod 27 to prevent the escape of oil. The
may be done with safety with a constantly- | oil may be admitted by means of suitable oil-
ranning engine operated by dry steam after ing devices, such as are employed to lubricate
the cylinder has become heated) and excess- cylinders and not necessary to illustrate, such
 ive pressure through accumulation of water devices being attached to a pipe 8° havinga 100
35 orotherwise should oceur in the cylinder, the | valve 8 for turning on and off the steam..
excess-pressure valves 18 would under such { In Figs. 4 and 5 the drainage-valve cham-
circumstances open and relieve the pressure | ber is made in two parts 24* and 24°, having
. and drain the cylinder. . | valve-seats 19¢ and 194, respectively, sald
~ The vacuum-valves 17 open automatically | parts havingathreaded counection, as shown. 1053
10 against the tension of their springs whenever | The drainage-valve is suitably formed to fit
from any cause a partial vacuum occurs in | against both seats and is normally supported
the eylinder which is not relieved through the | between said seats by the spring 25. The ad-
drainage-valves 19. These vacuim -valves | justing device for the spring and the hanger
"~ may be arranged to open at any given £all of | are the same as in Fig. 3. The cam-rod 27" 110

45 theinternal pressure below atmospheric pres- | is provided with a cam-surface 32 for forcing
sure, and in case the drainage-valves are held | the valve against the lower seat 19% when
closed by the cam-rod 27 the air entering past [ moved in one direction from the central po-
the vacuum-valves will prevent the formation | sition and with a part 27°, adapted to fit with-
of a vacuum and the retardation of the en- | in the slot 31 and hold the valve in its normal 115

so gine from any cause while running under its | open position when the rod is moved in the
~ own momentum. The air thus admitted will | opposite direction. Beveled or cam surfaces
circulate back and forth from one end of the | 55" are provided to facilitate the entrance of
cylinder to the other through pipe 10 and | the part 27° into the slot. In the mid-posi-
valve 12. It will be noted that when the en- | tionof the rod the valve isfree to close against 1zo
¢s gine is operating under steam-pressure the | the seat 19¢ by atmospheric pressure when a
valves at each end of the eylinder operate } partial vacuumn is formed in the valve-casing
independently, owing to the fact that com- | orto close against the seat 19¢ when subjected
munication between the casings is closed by | to internal pressure. By this arrangement
the valve 12. The pipe 10 and value 12 might | the valve may be closed at will, or it may be 125
6o in some instances be dispensed with, in which held open for any of the purposes heretotore
L‘ case caps should be placed upon the connect- mentioned, or it may be permitted to close
L ing-pieces 11 of the valve-casings to close the | and open automatically. By permitting the
ports 6. - . - ivalve to close by atmospheric pressure the
A dust-guard 49, of gauze or other suitable | degree of vacuum within the cylinder may be 130

il T

Speass T s ey I

65 material, is, as shown, placed over the end of | controlled to better advantage than where the -
- valve remains open under atmospheric pres-

the sleeve or bushing 37 in order to prevent




- sure, as in Fig. 3, this regulation being ef- |

10

2k

fected by the adjustment of the spring con-
nected with the vacuum-valve. |
While I have shown the most convenient
arrangement of valves, it will be understood
that their arrangement and construetion may
be varied without departing from the spirit

and scope of my invention. o

Having described my invention, what I
claim, and desire to secure by Letters Patent,
18— -

1. In acylinder relief device, a hollow cas-
ing having a port adapted for connection to

- the drainage-outlet of a cylinder, and ports
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‘or passage-ways leading to the atmosphere, in

combination with valves controlling said pas-
sage-ways and comprising a normally open
drainage-valve adapted to close Ly the nor-
mally operative pressure in the cylinder, and
a normally closed vacuum-valve adapted to

open by atmospheric pressure when the in-.
ternal pressure falls below that of the atmos-

phere. ' .
2. In a cylinder relief device, a hollow cas-

ing having a port adapted for connection to.

the drainage-outlet of a cylinder, and ports
or passage-ways leading to the atmosphere, in

combination-with valves controlling said pas- .

sage-ways and comprising a normally open

drainage-valve adapted to close by the nor-
pressure in the cylinder, a nor-
mally closed excess-pressure valve adapted-

mal operative

to open when the internal pressure exceeds
the normal, and a normally closed vacuum-
valve adapted to open by atmospheric pres-
sure when the internal
that of the atmosphere. -

3. In a c¢ylinder relief device, a hollow cas

Ing having a port adapted for connection to.

the drainage-outlet of a eylinder, and ports
or passage-ways leading to the atmosphere, in

combination with valves controlling said pas-

sage-ways and comprising. a normally open

drainage-valve adapted to close by the nor-
mal operative pressure in the eylinder, a nor-

mally closed excess-pressure valve adapted
to open when the internal pressure exceeds
the normal and a normally closed vacuum-

valve adapted to open by atmospheric pres-.

sure when the internal pressure falls below
that of the atmosphere, and means for ad-

Justing said valves to operate at different

4. In a cylinder relief deviee,a hollow cas-

ing having a port adapted for conneetion to
the drainage-outlet of a cylinder and having
two ports or passage-ways leading to the at-
mosphere, in combination with a drainage-
valve adapted to close one of said passage-
ways when acted upon by the normal opera-
tive pressure in the ecylinder, a spring ar-
ranged to hold said drainage-valve normally
in its open position, and an excess-pressure
valve normally closing the other of said pas-

sage-ways and adapted to open when sub-

Jected to pressure above the normal operative
pressure.

pressure falls below

3
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5. In a cylinder relief device, the combina-
tion with a hollow casing having a port adapt-
ed for connection to the drainage-outlet of a
cylinder and two ports or passaze-ways lead-
ing to the atmosphere, of a normally open
drainage-valve adapted to close one of said
passage-ways when acted upon by the normal
operative pressure in the cylinder, an excess-
pressure valve normally closing one of said
passage-ways and adapted to open when sub-
Jected to pressure above the normal, and

‘means for adjusting said valves to operate

at different pressures. -

6. In a cylinder relief device, a hollow cas-
ing having a port adapted for connection to
the drainage-outlet of a evlinder and having
a tubular passage-way or valve-chamber lead-
1ng from the interior of the casing to the at-
mosphere, a valve adapted to open and close
sald passage-way, a valve-stem to which said
valve is connected, asleeve having a threaded
connection with the walls of the chamber, a
spring interposed between said sleeve and
valve, a hanger having a threaded connec-
tion with said sleeve, and a rod supported by

i sald hanger and having one or more cam-

surfaces adapted to engage said valve-stem.
7. In a cylinder relief device a hollow cas-
ing having a port adapted for connection to

70
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the drainage-outlet of a cylinder and having

a passage-way leading from the interior of the
casing to the atmosphere, a valve adapted to
open and close said passage-way, a valve-stem

' to which said valve is connected, a hanger, a
rotatable adjusting -sleeve connecting said

hanger with the casing, a spring interposed
between said sleeve and valve, and a rod sup-

ported by the hanger and having oneor more

cam-surfaces adapted to engage said valve-
stem. -

3. In a eylinder relief device, a hollow cas-
ing having a port adapted for connection to
the drainage-outlet of a eylinder and having
a tubular passage-way or chamber leading
from its interior to the atmosphere, a vaive
adapted to open and close said passage-way,
a valve-stem within the echamber to which
said valve is connected, a sleeve adjustably
secured to the walls of said chamber and hav-
ing a guide for the valve-stem, a spring inter-

‘posed between said guide and the valve, a tu-

bular banger having a threaded connection
with the sleeve, and a rod supported by said
hanger and having one or more cam-surfaces
adapted to engage and move said valve-stem
to operate the valve.

9. The combination with a cylinder, of a
pair of hollow valve-casings each having a
port communicating with the eylinder, ports
or passage-ways communicating with the at-
mosphere and valves controlling said latter
ports, of a pipe connecting the interiors of
said valve-casings, and a valve in said pipe
operatively connected with the throttle-valve
of the enginé and arranged to open commu-
nication between the casings when the throt-

| tle-valve is closed and to close communica-

I0).
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| tmn between said cas.mﬂ's when the throttle-

3

20

valve is opened.

10. The combination with a cylinder of
palr of hollow valve-casings each having a
port communicating with the cylinder a,nd

‘having ports or passage-ways communicating

with the atmosphere, an excess-pressure valve

normally closing one of said passage-ways, a

normally open drainage-valve adapted to close
another of said passage-ways, and means for

“holding said drainage-valve in either its open

or closed positions.

11. The combination with a cylmder of a
pair of hollow valve-casings each having a
port communicating with the cylinder and

having ports or passage-ways communicating

with theatmosphere, an excess-pressure valve
normally closing one of said passage-ways, a
normally open drainage-valve adapted toclose
another of said passage-ways, and a rod oper-
atively connected to both drainage-valves and
adapted when moved in either direction from
its central position to hold the drainage-valves
in both casings open or closed.

12, Ina cylmder relief device, ahollow cas-
ing having a port adapted for connectlon to

the drainage-outlet of a cylinder and having

‘a port or passage-way for the water of con-

densation said passage-way having twovalve-
seats therein, of a dramage-valve arranged
between and a(]anted to fit against elther of
said valve-seats and a spring for holding said

valvein an intermediate position between the

valve-seats. |
13. Inacylinder relief device, a hollow cas-

=

30

35

ing having a port adapted for connection to

the drainage-outlet of a ¢ylinder and having
a port or passage-way for the water of con-

densation said passage-way having twovalve-

seats therein, of a drainage- valve arranged
between and a,dapted Lo_ﬁt agalinst e1ther of
said valve-seats, a spring for holding said

valvein an intermediate position between the

40

valve-seats and means for positively holding

said valve in either its open or closed posi-
tions.
In testimony whereof I affix my signature
in presence of two witnesses.
" MORRIS R. Z EIINDER
Witnesses:
W. HAYDEN EVANS,
JOHN C. WILSON.
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