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SPECIFICATION forming part of Letters Patent No. 561 y342, dated June 2, 1896.
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To all whom it may concern.: ' .

Be it known that I, AL.01S RIEDLER, a sub-
jectof the King of Prussia, German Emperor,
residing at Berlin, Germany, have "invented
certain new and useful Improvements in
Valve-Gears, (for which Letters Patent were
granted to me in Great Britain, No. 14,022,

dated September 5, 1889, and in Germany,

No. 45,614, dated March 11, 1888, and by and
with my consent by Carl Miiller in ermany,
No. 64,772, dated March 27, 1892,) of which
the following is a specification. -

- Thisinventionrelatestoan improved valve-
gear for pumps, compressors, blowing-en-

gines, &e., by which the valves are controlled
by mechanical means in such a manner that

- the shock of the valves at the moment when

20

25

30

35

40

50

they are closing is obviated and thereby the
noiseless and effective working of the valves
obtained. |

The invention consists of a valve-gear,
which will be fully described hereinafter, and
the novel features of which will be finally
pointed out in the claims. | | -

In the accompanying drawings, Figure 1

represents a vertical longitudinal section of

a plunger-pump, the suction and delivery
valves of which-are operated by myimproved
valve-gear. Fig. 2 is a diagram showing the
connection of a wrist-plate operating the
valve-gear with the crank-shaft of the driv-
ing-engine; and Fig. 3 is a diagram showing
the connection of the wrist-plate for operat-
ing the valve-gear of the pump with the wrist-
plate of a Corliss engine, both wrist-plates
being driven by one common eccentric on the
engine-shaft. |
Similar letters of reference indicate corre-
sponding parts. _, |
Referring to the drawings, a in Fig. 1 rep-
resents the plunger of a single-acting pump;
b, the stuffing-box for the same; ¢, the pump-

cylinder, which is provided with valve-cham-

bers ¢’ ¢?, that extend at right angles in oppo-
site direction to the pump-cylinder ¢. The
valve-chamber c®of the suction-valveis closed
by a head /% and provided with the suction-
pipe neck 7, while the chamber ¢’ for the de-
livery-valve is provided in a similar manner
with the delivery-pipe neck 7% In the valve-
chambers ¢ ¢’ are arranged, respectively, the

‘at the proper time.

wrist-pin p.

suction-valve d with its seat d’ and the deliv-

ery-valve e with its seat¢’. The valves d and
e are shown in Iig. 1 and are made either in
the shape of flat valves, which are guided in
the ordinary way concentrically on guides #
and ¢, forming parts of the valve-seats d’ and
¢’, or any other shape of valve may be used
and the valves be guided in any other suit-
able manner. o

The valves d and e are operated by a suit-

able transmitting-gear so as to open and close
| The transmitting-gear is.

So arranged that the valves are closed by the
levers of the transmitting-gear at the end of
the respective pump-stroke, but whichlevers
are withdrawn from the valves before the
next stroke of the plunger commences when
the valves are to open automatically. For
this purpose the lever 7, Fig. 1, of the deliv-
ery-valve ¢ is keyed to a shaft g, projecting
into the valve-chamber ¢’, which shaft ¢ car-
ries a second lever A outside the valve-cham-
ber ¢, said lever being extended in upward
direction, its upper end being connected by
a rod /c with the wrist-pin p of a wrist-plate
m, or with an oscillating lever carrying a
The transmitting-lever 7 is lo-
cated inside of the wvalve-chamber ¢/, and
adapted to act directly on the head of the
valve e. o - '

For the suction-valve transmitting-gear,
another construction is shown, which is
adapted for the same purpose as that of the
delivery-valve, but in which the lever 7' is
arranged outside of the valve-chamberc?, and
connected by means of a pivot-link 2 with a
spindle 14, that passesthrough a stuffing-box

1n the head f* of the suction-valve chamber
¢*, and through the hollow stem of the suec-
tion-valve d, the spindle f* being provided

with a head ¢ above the suction-valve d, so
as to close the valve when the spindle f* is
drawn in downward direction by the lever 1.
The transmitting-lever /' is keyed to a shaft
g', to which a lever-arm 7' is keyed, which is
pivoted toaconnecting-rod £, that is pivoted
at 1ts other end also to the wrist-pin p of the
wrist-plate m. . |

- The suction-valve d is closed at the end of
the outward stroke of the plunger a, and at
the same time the transmitting-lever f above
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the delivery-valve is withdrawn from the de-
livery-valve, so that this valve is left free to
open automatically at the beginning of the
inward stroke. When at the end of the in-
ward stroke of the piston a the lever fpresses
on the delivery-valve e soas to close the same,
the head 7 of the spindle f*is raised above
the suction-valve d, so that thisvalve is free
to open antomatically in the same manner as
described for the delivery-valve.

At the end of each respective stroke of the
plunger the valve-gear described produces
the closing of one valve, while at the same
time the other valve isrelieved from the gear
by whichit was closed atthe preceding stroke.

The gear is operated by the same engine
which operates the plunger of the pump.
This outside gear is clearly shown in Ifig. 1,
and consists of the oscillating wrist-plate m,
or an oscillating lever, which is supported on
the bed-plate of the pump. The wrist-plate
m is connected by the pin » with a connect-
ing-rod 7', which is driven by the crank 7 on
the crank-shaft W of the pumping-engine, as
shown in Figs. 2 and 3. It is essential that
the wrist-plate m and the rods connected with
the same do not change their stroke at the
same time as the plunger of the pump, as
will be hereinafter deseribed. The eccentric
or ¢crank #, which is to drive the connecting-
rod 7' and the wrist-platem, istherefore keyed
to the crank-shaft W at an angle V to the en-

“gine-crank ¢, like an ordinary eccentric for

the gear of a steam-cylinder. Consequently
also an ordinary eccentric of a steam-engine
can be used for driving the valve-gear of a
steam-engine, together with the wrist-plate m
and the gear of the pump, as shown 1n Iig. 5.
For this, Fig. 3, the working eccentric 7 18
shown in middle of its stroke, while the crank
of the engine has not yet arrived in its dead-

- center.
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The pivot p on the wrist-plate m, Ifig. 1, 18
so arranged that the delivery-valve is closed
when the connecting-rod k& is in the straight
line between the oscillating center o of- the
wrist-plate m and the center of the pin /
which forms the connection of the connect-
ing-rod % with the lever-arm /h. This posi-
tion of the valve just being closed 1s shown
in Fig. 1. When the center of the wrist-
plate, pin p, and pivot { are located in one
straight line, o p [, the delivery-valve ¢ 18
closed and the change in the stroke of the
plunger takes place at the end of the inward
stroke.

As before stated, the stroke of the wrist-
plate 7 and of the rods connected with it
does not change with the stroke of the pump-
piston. Consequently after the stroke of the
pump-piston is completed the pin p on the
wrist-plate m continues its movement to the
point p'; but during this oscillation from p
to ' the movement cannot be transmitted to
the delivery-valve e, as this valve is already
closed and the outward stroke of the pump-
piston has commenced.

»% and p? of the transmitting-pin.

During the motion

561,342

- of the pin p to the point p’ the transmitting

lever-arm h is moved back to the point /' and
exerts no influence on the delivery-valve
whatsoever, as the working lever f is also
drawn back from the valve e corresponding
to the oscillation [ to!’. When the pin p ar-
rives at the extreme position p’, the stroke of
the wrist-plate m and of the valve-gear
changes, the pin pis first moved from its po-
sition 9’ back to its former position p and
then continues its movement until it arrives
successively at the points p* and p°, so that
the connecting-rod /& brings the lever-arm. /v
respectively into the points (* and I°, by which
movement the lever f is released from the
valve e and the latter thereby free to open
automatically at the beginning of the next
stroke of the pump. In Fig. 1, n/, n* and n?
show the position of the working pin 7 of the
wrist-plate corresponding to the positions 7',
The os-
cillation 7 to »n' corresponds to the rotation
S0 to S’ of the engine-crank, Ifig. 2.

The same arrangement as described for the
delivery-valve e may also be applied for the
suction-valve; but in this case it will also be
necessary to arrange the pin p so that the
rod &’is in a straight line with the same and
the center o of the wrist-plate m at the mo-
ment when the suction-valve d is closed; but
the closing of the valve at the proper time
by a movement which is taken from a portion
of the engine which does not changeits stroke
at the same time with the pump-piston can
also be obtained by making the connecting-
rod %’ in two parts, the end of one part being
tubular, so as to guide it on the end of the
other part, and by arranging a helical spring
s around the telescoping parts of the con-
necting-rod %'. The spring s 18 then com-
pressed after the valve is closed. This com-
pression begins when the crank ¢ of the en-
ogine is in its dead-center, Fig. 2, and the
crank », operating the gear, continues its
movement during the oscillation from 7 to
s®. The entire oscillation from +° to s*1s to
be taken up by the spring ».

The movements of the crank rfrom the point
7 to the points s? s, and s’ correspond to the
oscillations of the wrist - plate m from the
point 7? to the points n? n,and n', and to the
oscillations of the wrist-pin from the points
p?to the points 9% p, and ', as shown in Ifigs.
2 and 1. | -

The closing of the suction-valve d takes
place when the pivot n of the wrist-plate m
arrives at n® and the pivot p of the wrist-
plate m at p*. The coil-spring siscompressed
while n and p move from 7* and p*, respec-
tively, to n® and p® and back again. When
the suction-valve d is closed and the pin p 18
in position p?, the change of the piston stroke
takes place and no closing movement can be
transmitted to the valve any more, as the
further motion is taken up by the spring S.
The pin p being in the position p? the rod i’
begins to compress the spring S, and this
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compression takes place during the oscilla-

tion p* to p% which is equal to the oscillation

7* to % as described before and shown in
FKig. 2. The suction-valve is thus closed at

the beginning of the inward stroke of the

pump, at which point the delivery-valve is
released from the gear, so as to open auto-
matically. At the beginning of the outward
stroke of the pump the suction-valve is re-
leased from the gear and permitted to open,

while the delivery-valve is closed, as de-

scribed. |

- The suction-force of the pump-piston ¢ ex-
erts a lifting action on the suction-valve d,
which lifts the spindle f* with it against the
frictional resistance of its stuffing-box,while
the lever /" and lever-arm %' are moved away

from the spindle /%, s0 asto cause the inward

20

moving of the parts of the telescopic joint
against the tension of the spring s. The
closing of the suction-valve d is produced by
the action of the connecting-rod %' on the
spring s of the telescopic joint and by the ac-
tion of said spring on the lever-arm A', lever

25 f', and spindle f4.
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Lo, permit the automatic opening of the
valves the controlling-gears—that is, the le-
ver f and the head ¢ of the spindle f*—are
withdrawn from the delivery and suction-
‘alves, as deseribed before. The spring s,
which is interposed between the parts of the
connecting-rod %', is made stiff enough for
the ordinary resistance of the valve; but this

‘resistance is not sufficient to compress the

spring, and the connecting-rod %' will trans-
mit the closing movement in the same man-
ner as if no spring were inserted.
has no influence whatever on the action of
closing the valve. It transmits the positive
closingmovement without altering this move-
ment. It only takes up the rest of the move-

ment of the valve-gear, after the valve is
closed.

When the rod &’ arrives at the posi-
tion p° the spring is compressed and the gear
changes its stroke. |

Instead of aspring any other suitable power
can be used—as, for instance, water or air
pressure in a cylinder interposed in the rod
. Any such special power would give the
same elffect as the tension of the spring, al-
ways provided the power to be great enough
to overcome the ordinary resistance of the
valve. S

The motion by which the valve-gear of the
pump is operated can be taken directly from
the driving-shaft W of the engine, as shown
1he working eccentric 7 is placed
at an angle v which is equal to the angular
advance of the eccentric plus ninety degrees
away from the erank q on the driving-shaft
W of the engine.
the eccentrie » it will not change its stroke
with the engine-crank, but will change its

stroke later on when it is moved from S° to
S'.  When the eceentric 7 is connected by the
connecting-rod ' with the pin n of the wrist-
plate m, the required movement is transmit-

two valves of a di
valves of a double-acting pump; but in all

The spring

Owing to this position of

ted to the valve-gear. Theposition of the pin

n on the wrist-plate m corresponds then to the
dead-center of the crank ¢ of the engine, when
the eccentrie is in the position ». The posi-
tion n"of the pin n corresponds to the change

~of the stroke of the eccentric » and the valve-

gear. 'The extreme position 78 in Fig. 2, on
the other side corresponds to the position 73
ol the eccentric—that is to say, to the change
of stroke of the valve-gear on the other side.

T'he movement for controlling the valve-
gear of the suction and delivery valve of a

pump can also be taken from the ordinary

wrist-plate of a Corliss engine, as shown in

Fig. 3, or from any other oscillating part of

the gearof asteam-engine. InFig.3asteam-
cylinder C is shown, the wrist-plate M’ being
dzriven by an eccentric » and connecting-rod
7~
necting-rod 7' is connected, which drives the
wrist-plate m by which the pump-valves are
controlled, as before described.  In all these

different constructions described the essen-

tial feature is that a working eccentric moves

at a certain angle of advance to the engine-

crank, in consequence of which the gear
which controls the pump-valves does not
change its stroke at the same time when the
pump and steam-pistons change their strokes.

In Fig. 1 the valves are shown for a single-
acting pump; but it is obvious that a similar
arrangement can be used for controlling the
ferential pump or the four

l'o the same wrist-plate another con-
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such cases the essential feature of the valve- -

gear remains entirely the same.
of a double-acting pump there are only two
other valves to be controlled on the other side

of the wrist-plate m, but otherwise entirely

identical and symmetrical. In Fig. 1 the

‘valves are shown in a position to open ver-
‘tically; but it is obvious that the valves may

also be arranged so as to open horizontally

in cases where such valves should be pre-
ferred—as,for instance,in compressors, where
the valves can be arranged in the cylinder-

heads.

Having thus describeéd my invention, what

Iclaim as new, and desire to secure by Letters
Patent, is—
1. The combination, with the valve of a

pump, of a mechanically - controlled valve-

gear, beingindependent of and not connected
with said valve, an oscillating wrist-plate ac-

tuated by the driving-shaft of the pump-pis-
ton, and a connecting-rod between the valve-

gear and wrist- plate, said rods and wrist-
plate being so arranged relatively to each

other as to close the valve when the connect-

ing-rod is in line with the axis of the wrist-
plate, substantially as set forth.

In the case
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2. T'he combination, with the valve of a

pump, of mechanically-controlled valve-gear

being independent of and not connected with

sald valve, mechanism for actuating said

place at the same time as the change of stroke

130

valve-gear so that its strokes do not take
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of the pump-piston, a rod connecting said | In testimony whereof I have signed my
actuating: mechanism with the valve-gear, | name to this specification in the presence of
and a coil -spring interposed between the | two subseribing witnesses.

valve-gear and connecting-rod so that the - ALOIS RIEDLER.
movement of said rod toward the valve-gear Witnesses: |
may De continued without influencing the - A. Yoar,

valve, substantially as set forth. W. HAUPT.
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