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To all whom it may concern:

Be it known that 1, ALOIS RIEDLER, a sub-
ject of the King of Prussia, and a resident of
the city of Berlin, Prussia, German Empire,
have invented certain new and useful Im-
provements in Valve-Gears,of which the fol-
lowing is a specification.

This invention relates to a valve-gear for
pumps in which there is applied a spring be-
tween the valve-actuating mechanism and
the valve in such a mannerthat at the begin-
ning of the plunger’s stroke (opening of the
valve) and while the valve mechanism is re-
tracted the spring does not exert pressure
upon the valve, whereas at the end of this
stroke (closing of the valve) this spring is
compressed in proportion to the resistanceof
the valve by means of the closing movements
of the valve mechanism, and the pressure of
the spring therefore assists in closing the
valve and allows the valve mechanism fo com-
plete its closing movement, during which
period the spring is still further compressed.

In the accompanyings drawings, Figure L is
a vertical section of a force-pump. Fig.2 is
an elevation thereof. Fig. 3 is a detail view
showing a form of driving-cam. Fig. 4 is a
sectional view to illustrate the spring and
manner of mounting thesame. ¥igs.5and6
show different forms of actuating mechan-
isms. Fig. 71isa detail elevation showing the
valve pressed down to its seat and inits final
position.

In Figs. 1 and 2 are shown a vertical sec-
tion and an elevation of a force-pump.

s is the suction-valve, d the delivery-valve,
and p is the plunger. The valves are pro-
vided with a valve-gear, which is shown as
applied to the suction-valve in Figs. 1 and 2.
The same valve-gear as applied to the suction-
valve may be applied to the delivery-valve
and will be described as follows: As an ex-
ample, a double-seated annular valve, which
is ‘guided by a central spindle «, is taken.
Above the.valveis a pressure-lever b of the
valve mechanism, which issecured to the shaft
10, passing through the valve-chest, and which
shaft w is actnated by alever h outside of the
chest on the same shaft w, and upon which
lever h the external valve-actuating mechan-
ism operates. When the pressure-leverbrises,
thevalve s can open automatically without

being influenced by the valve mechanism or
by the pressure-spring f. On the otherhand,
when the pressure-lever b moves downward
the valve can be closed thereby. Now to
prevent shocks during the closing of the valve
at the change of stroke a spring f is inserted
between the valve and the pressure-lever,
which springs may freely expand during the
time when the valve-gear does not touch the
valve, so that it is either under no tension or
it strikes a stop n, Fig. 4, which prevents ifs
further expansion. In both cases the spring
does not weight the valve and exerts no in-
fluence upon the valve movement.. This is

the condition in which the valve is at the time’

itisto open automatically. However, assoon
as the closing movement of the valve mech-
anism-—for example, by means of the press-
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ure-lever b—is transmitted to the valve (lever -

b moving downwardly) the valve s will not
be immediately closed by pressure-lever b,
but the spring f will first be compréssed an
amount corresponding to the valve resistance,

‘and then the valve will be closed partly by

the continued closing movement of the valve
mechanism and partly by the force of the
spring . The external valve mechanism,
therefore, has:also to perform the duty of pro-
ducing the force of the spring which assists
in closing the valve. The spring f may not
alone be placed directly over the valve; but
it may also be arranged outside the valve-
chest between the valve-actuating mechan-
ism and the transmitting -lever h, Fig. 2.
Further, the spring f may be placed nnderan
initial minimum compression—for example,
by an adjusting-nut m, Fig. 4—so that the
valve-gear only begins to further compress
the spring after the valve-resistance has ex-
ceeded this minimum compression of the
spring, and then when this limit is reached
the further operation.is the one already de-
scribed.

It follows that with the arrangement al-
ready described any desired valve-actuating
gear may be employed, as the latterneed only
to lift the transmitting-lever b from the valve

.s before or at the moment the valve is to open

automatically, and before or at the moment
of the next change of stroke the valve is to
close by the combined action of the gear and
the compressed spring, as deseribed above. In
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Fig. 2, for example, the driving-gear is shown
as an eccentric cam ¢, which drives the trans-
‘mitting-lever i by means of a transmitting-
roller 7, which operates the valve in the man-
ner already described. In Fig.3 is shown the
form of the driving-cam. In positively-oper-
ated valve-gearing it would be absolutely nec-
essary that the closing curves a b should
end at the point b abruptly and that the roller
7 be stationary at the point b, while the roller
~drops to the concentriceurve d e and follows
the same. In the pump-valve gear herein
described, on the contrary, the curveab may
be of any form desired from a d b, and during
the rolling oft portion from d to b the com-
pression of the spring takes place. The valve-
gearing need not pause at b on the closing of
the valve at the change of stroke. It might
continue its movement after the roller » has
passed the curve from b to & after closing the
valve, (change of plunger-stroke.) "This con-
tinued movement would not exert any in-
flnence upon the already-closed valve. It
would only further compress the spring. The
form of the cam-curve may therefore be so
chosen that the transition is a most gradual
one and that the compression of the spring
from the time of mid-stroke is a most gradual
one, free from shocks.

In Fig 5 another form of actuating mech-
anism, by means of an eccentric, (erank,) for
example, is shown. 'The eccentric e drives
the lever 1 and the lever b by means of arod
s. From the time of mid-stroke (eccentricat
e’ and pressure-lever at b’) the spring is com-
pressed, and at the change of stroke (eccen-
tric at e, pressure-lever at b, pump-crank at
k) the valve is closed, as has been described.
After the change of strokeand afterthe valve
is closed the eccentric continues its motion
from e to € until its own stroke changes.
During this time the pressure-lover b passes
to b* and continues to compress the spring.

Thus, also, in this gearing 1o positive move-
ment isrequired, and any movementwill serve
so long as it allows the valve to remain free
before the beginning of the suction-stroke
and compresses the valve-spring before the
beginning of the valve-closure, as they may
serve to compress the spring of the valve at
the time of closure, as shown in Fig. 6, in the
manner already described. The reciprocat-
ing rod ¢ q carries, for example, as shown in
Fig. 6, a curved portion a d b, which trans-
mits the movement of the roller r to the levers
i and b in the manner described in Fig. 3.
During the movement of the roller » up the
curve from a to b the lever h is lifted, the
lever b is depressed, and .the valve-spring is
compressed. The form of the valve used is
immaterial, whether the pump is for water,
air, or for gases. S

For compression-springs, spiral springs or
rubber springs may be used, and also to get
the effect of compression-springs compressed
air or the like may be employed.

What I claim is— .

In a valve-gear for pumps, the combination
of a valve-gear, a valve not connected to said
gear, and a spring inserted between the gear
and the valve, the parts being arranged so
that at the opening of the valve, while the
gear is withdrawn, the spring does not exer-
cise any pressure on the valve, and at the
shutting of the valve the shutting motion of
the gear produces, aceording to the resistance
of the valve, a tension of the spring, which
tension supports the shutting of the valve.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

ALOIS RIEDLER.
Witnesses:

A. VOGr,
W. HAUPT.
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