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To all whom it may concern: )
Be it known that I, WALTER VIELHABER, a
citizen of Germany, and a resident of Pater-

-som, in the county of Passaic and State of New

Jersey, have invented a certain new and use-
ful Improvement in Valves, of which the fol-
lowing is a full, clear, and exact description,
due reference being had to the drawings
which aceompany and form part of this speci-
fication, '

My invention has reference to combined
air, water-relief, and safety valves especially
adapted to locomotives, and is an improve-
ment upon Leétters Patent No. 367,563, and
dated- August 2, 1887, granted to me,said pat-

-ent being essentially upon a combination of

safety-valve and water-relief valve. My pres-
ent improvement combines with such a valve
a construction adapted to enable the relief-
valve to act as an air-valve also.

The object of my invention is to combine a
water-relief valve and safety-valve with an
air-valve, and thus do away with the usunal
air-valves on the steam-chest, as used at pres-
ent in locomotives., The employment of air
and water-relief valves is to prevent cinders
from being sucked from the smoke-box
through the exhaust-pipe and steam-ports
into the cylinder, ag in case with the latter,
and also prevents the hot gases taking the
0il from the slide-valve and seat. =~ =

In carrying out my invention-I employ a
suitable casing adapted to attachment to the

cylinder of the engine and having a valve--

seat opening away from the inlet of the cas-
ing. - Located within this case and resting

against the seat is a safety-vilve held in po-.

sition by a suitable spring, the tension of
which may be adjusted. The safety-valve is

made hollow or formed with a passage through .
-itterminating at its upper part in a valve-seat.

Guidedinthe upperpartof the casingisanin-

dependent air-valve, whose downward limitof

movement is fixed, so that when the safety-
valveis lowered by pressure a double opening

-is formed forthe escape of steam or water, both'
valves leaving their seats and allowing the.

said escape. An independent stem is pro-
vided for operating the air-valve as a relief-
valve to allow the escape of water when de-

sired and when 1o excessive pressure exists,
and this stem extends to the outside of the
casing and safety-valve, being preferably
guided within the safety-valve and counter-
balanced by a suitablespring, the said spring
acting also to lift the air-valve off its seat
when no pressure exists within the steam-
cylinder. Thege various constructions are
clearly shown in the drawings, in which—

Figure 1 is a sectional elevation of my im-
proved combined air, water-relief, and safety
valve in connection with the steam-cylinder
of an engine. Fig.2is an inverted plan view
of same on line @ «, and Fig. 3 is an eleva-
tion of the upper part of the air and water-
relief valve.

A is the valve-casing, and is provided with
a tubular extension C’, secrew-threaded oroth-
erwise formed to be attached to the engine-

1 eylinder P, and adapted to receive the water

of condensation or steam therefrom through
a port R. Below the tubular extension is a
valve-seat B, opening away from the inlet R
and located within the chamber C of the.cas-
ing A. Below, and resting against the valve-
seat, is a safety-valve E, made tubular or hol-
low, with apertures e through itssides.” This
valve K 1is pressed againstits seat B by means
of a heavy spring H, the tension of which
spring may be adjusted by means of the ad-
justable cap D, which is serewed into the
casing A at the bottom and has notches d,
into which a locking-screw G enters. It will
thus be seen that if there is an excessive
pressure above the valve E it is forced down,
compressing the spring and allowing the es-
cape of the water or steam into the chamber
C, and thence through the apertures ¢ in the
walls of the casing A, escaping into the at-
mosphere. This valve E is thus a safety-
valve. * T'he upper portion of thishollow valve
E is provided with the seat f, opening toward
the inlet R, and upon this seat rests an air-
valve F, provided with wings F’, guided in

-the tubular extension €’ to guide the valve F

in its vertical movement. The upper partof-
the valve I is furnished with a cross-head T,
which prevents the valve from falling to fol-
low the safety-valve when the latter is forced
down, thus insuring two passages for the es-
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cape of the water or steam. If a vacuum
should be produced within the cylinder, the
valve F would be sucked up off its seat and
the air would rush in through apertures e
and between the valves F and its seat to the
cylinder. :

Located within the safety- valve is a stem ¢

~ extending upward to the valve F and guided
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" valve interposed between the spring and air-
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by a cylindrical portion I, having a down-
wardly-extending stem J, the lower part of
which is exposed and is adapted to be acted
upon by the cam-face n of the cam-bar N,
guided in the extension O of the safety- “valve
stem.

K is a spring located within the tubular
parti  of the safety-valve stem L, and acting
upon the under side of the large portion I of
the stem 7, and indirectly tending to raise the
valve I against a pressure in the cylinder
less than that of the exhaust-steam.

M is an aperture to allow the escape of wa-
ter from the compartment /, and also to pre-
vent any suction by the movement of the en-
larged or piston portion I.

If the cam-bar is moved, the valve F is
raised, and it then acts as a water - relief
valve, and if the pressure within the cylin-
der should be entirely removed the spring K

-causes the valve F to leave its seat and thus

admit air to the cylinder before
vacuum could be created.

I do not limit myself to the mere details of
construction shown, as these may be modi-

a partial

fied in various ways without departing from

my invention.

Having now deseribed my invention, what
I claim asnew, and desire to secure by Letters
Patent, ig-

1. In a combined air, water-relief, and
safety valve, the combination of a case hav-
ing avalve-seat, a safety-valve resting against
said seat and having an air-passage through
it, a spring to hold said valve to its seat
against pressure, an air-valve seated loosely
upon said safety-valve, but opening in the
opposite direction, a stop to limit its down-

ward movement, and a spring to open said
air-valve when normal pressure above it is
removed.

2. In a combined air; water-relief, and
safety valve, the combination of a case hav-
ing a valve-seat, asafety-valve resting against
said seat and having an .air-passage through

-it, a spring to hold said valve fo its seat

against pressure, an air-valve seated loosely
upon said safety-valve, but opening in the
opposite direction, a stop to limit its down-

-ward movement, a spring to open said air-

valve when the normal pressure above it is
removed, and a stem independent of the air-

valve.

3. In a combined air, water-relief, and

safety valve, the combination of a case hav-

ing avalve-seat, a safety-valveresting against
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said seat, and having an air-passage through
it, a spring to hold said valve to its seat
against pressure, an air-valve seated loosely
upon said safety-valve, but opening in the
opposite direction, a stop to limit its down-
ward movement, a spring to open said air-
valve when the normal pressure above it is
removed, a stem independent of theair-valve
interposed between the spring and air-valve
and extending down and projecting below
the case to operate the air-valve against
pressure to utilize it as a water-relief valve.

4, Inacombined air, water-relief, and safety
valve, the combination of a case having a
valve-seat, a safety-valve resting against said
seat and having an air-passage through it, a
spring to hold said valve to its seat against
pressure,an air-valve seated loosely uponsaid
safety-valve, but opening in the opposite di-
rection, a stop to limit its downward move-
ment, a spring to open said air-valve when
the normal pressure above it is removed, a
stem for lifting the air-valve extending to the
outside of the case, and a counterbalancing-
spring therefor.

5. Inacombined air, water-relief, and safety

valve, the combmatmn of acase having means
for attachment to an engine or other appara-
tus employing steam and formed with a valve-
seat opening downward or away from the in-
let, a safety-valve guided by the case work-
ing against said seat and made with a pas-
sage through it terminating in a valve-gseat
opening upward or toward the inlet, a spring
to hold the safety-valve to its seat,and an air-
valve guided by the case and 1est1no' upon
the seat on safety-valve.

6. Inacombined air, water-relief, and safety
valve, the combination of acasehavingmeans
for attachment to an engine or other appara-
tus employing steam and formed with a valve-
seat opening downward or away from the in-
let, a safety-valve guided by the case work-
ing against said seat and made with a pas-
sage through it terminating in a valve-seat
opening upward or toward the inlet, a spring
to hold the safety-valve to its seat, a valve
guided by the case and resting upon the seat
on gafety-valve, and an extension from said
last-mentioned valve to the outside of the
case.

7. Inacombined air, water- 1’ehef and safe'ry
valve, the (*omblnatlon of a case havmff means
for attachment to an engine or other appara-
tus employing steam and formed with a valve-
seat opening downward or away from the in-
let, a safely-valve guided by the case work-
ing against said seat and made with a pas-
sage through it terminating in a valve-seat
opening upward or toward the inlet, a spring
to hold the safety-valve to its seat, an air-

valve guided by the case and resting upon
the seat on safety~va1ve, and a spring to coun-
terbalance the air-valve.

8. The combination of the case A, having
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an adjustable cap D and valve-seat B, with
the hollow safety-valve E, its spring H, the
air-valve I, resting upon the seat f in the
safety - valve, the independent stem J 4, for
operating the valve F, and the spring [, for
acting on the valve I through the mediation
of the said stem.

In testimony of which invention I have

hereunto set my hand, at Paterson, State of
New Jersey, this 28th day of August, A. D. 10
1888.

VVALTER VIELHABER.

‘Witnesses:
JOsEPH H. MOORE,
FrRANK P. HICKEY.




