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Applmetmn filed Auguet 14, 1896, Serml No. 602,787,

(No model.) "

To all whom it ?ncuy concermn: -

~ Be it known that T, HERMANN UN?IOKIJR, a
_citizen of the United States, residing at Chi-
cago, In the county of Cook and State of Illi-

5 nois have invented certain new and useful Im-

| prevemente 1n Valve Mechanism tor Pumps;
and I do hereby declare the following to be a
~full, clear, and exact description of the inven-
tmn sueh as will enable others skilled in the

to art to which it appertains to make and use the |

same, for whichinvention foreign Letters Pat-
ent have been cranted as follows: Great Brit-
ain, No. 16, 322 dated July 26 1898: France,
No. 280, 008 deted July 1898 Austrle
15-No. 4,7 00- 48 dated September 29, 1898 Hun-
- gary, No. 13 993, dated July 26, 1898.
My invention reletes toanovel construction
in a pump, and more particularly to hydraulic
- valve-gear therefor, the object being to pro-
26 vide such a Velve—ﬁ'eer which shall be cheap,
- durable, and effi elent and the invention con-
sists in the features of construction and com-
binations of parts heremefter iully described
and claimed. - . ~

25 Inthe eccompenymn’ drewmo's, 111ustratm0'_

my invention, Figure 1 is a vertical longitudi-

nal section of a pump constructed in a,eeord-"'

‘ance with my invention and provided with my
- valve-gear.
30 views “of the- belenced slide-valve I employ

and Showmg the same in different posmmns |
Fig. 4 1s & vertical -longitudinal section of a

- pump prowded Wlth a modlﬁed form of my
valve-gear. -~ - -

35 My Valve—ﬂ'e&r K de31gned mamly for hlo'h-

duty pumps, “and in the drawings I have shown
1t applied to a pump of this cha,ra,cter in'which
- A 1ndicates the pump-barrel; B, the suction-
chaniber, and C the pressure- ehe,mber from
40 which a stand- -pipe. D rises.
connected with said pressure-chamber C by a
pipe 1 extending from the upper portion of
sald cylinder E to the. side of said pressure-
chamber C. ©The plunger 2, which is. con-
45 nected at one end-with the pleton—rod 3 of a
- Corliss engine, passes through said cylinder
I intoe said pump-barrel A and is enlarged at
1ts forward end to twice the cross- sectmnal
. area et its rear end portion, so that when

‘Kigs. 2 and 3 are detail sectional

seat.

A eylmder E is |

moving towerd the forward limit of 1ts move- 50
ment one-half the amount of water forced into |
sald pressure-chamber C thereby will pass

through said pipe 1 into said cylinder E, and

upon 1ts return stroke said enlarged portmn |
of sald plunger will force the water out of 53
said cylinder E into said pressure-chamber C,
thus making a very simple double- acting
pump. A valve-seat 4 is mounted between
sald suction-chamber B and said pump-berrel

A, upon which the induction-valve 5 is seated. 60

‘The induction-valve 5 is mounted upon a valve-

stem 6, which carries two differential pistons 7
and 7. The piston 7 is the larger and upper-
most and moves in a cylinder 3 on the head 9
of said pump-barrel A Said piston 7, Wthh 65
may be termed the " endmost ” plston 1S ‘SO
constructed that the area of its upper face is

~oreater than the area of its lower face and

thet its lower face is of greater area than the

‘upper face of the piston 7°, which may be 70

termed the "innermost” plston The piston
7% moves in a passage 8%, extending between
sald cylinder 8 and said pump-barrel A, and
the lower tace thereof, which is acted upon by
the pressure n sald pump-barrel, may be of 75
the same or smaller area than said valve-seat

~4.. The piston 7 is actuated by fluid-pressure

from the stand- plpe D, as heremefter more

fully described.

- The valve-seat 4 consists of a cylmdrmal- 8o

body portion 10, provided with an interiorly-
extending ﬂenﬂ'e 11 at 1ts upper end, the up-

per fece of Whmh 1s turned to form the valve-
A hub 12 is mounted in the center of
said valve-seat 4 between the spokes 18 and 85
is adapted to receive an extension of said

valve-stem 6 below said valve 5 to center the

same. A collar 14 on said valve-stem below
said head 9 is adapted to limit the upwerd

‘movement of said induction-valve 5. - - ¢o

- The pressure-chamber C is provided at its
inlet end with a valve-seat 15 of the same con-

‘struction as said valve-seat 4, upon which the
| eduetlon valve 16 is mounted The ‘valve 16

is mounted upon the valve-stem 17. carrying g¢s
two differential pistons18:18*." The piston 18

18 the larger and uppermost and moves in a
| cyhnder 19 on the heed 20 of the preesure—'
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chamber C. The area of the upper face of
sald piston 18 is also greater than the area of
the lower face of said piston 18% which 1s
acted upon by the pressure in the pressure-

chamber of the pump, so that upon bringing

equal pressure upon the said upper face of
sald piston 18 said valve 16 will be moved
agalnst the action of the pressure upon said
lower face of said piston 18*. The piston 18
moves 1n a passage between sald cylinder 19
and the pressure-chamber. The lower face
of sald piston 18* is preferably of smaller or
equal area with sald valve-seat 15. In the
drawings I have shown the areas of the lower
faces of the pistons 7* and 18* less than the
areas of the respective valve-seats. The valve-

- stem 17 is also provided with a collar 14 to

20

limit 1ts upward movement.

A valve-chamber 21 is mounted upon said
pump adjacent to said pressure-chamber and
is preferably secured thereto. The valve-
chamber 21 consists of a eylinder 22, in which
a valve-rod 23, carrying pistons 24, 25, 26, and
27, moves. This valve-rod 23 1s connected
with the arm 28 of a bell-crank lever 29, piv-
otally mounted upon an arm 30 on said head
20 by means of a connecting-rod 31. The

other arm, 32, of said bell-crank lever 291s con-

nected with the valve-gear of the Corliss en-

30 gine by meansof a rod 33. (Represented by a

35
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dotted line in the drawings.)

A pipe 34 is connected with the valve-cham-
ber 21 near its upper end and connects the
same with the suction-chamber B. "~ A pipe

35 connects said valve-chamber with the head

36 of said cylinder 19, and a pipe 37 connects
the valve-chamber with the lower end of the
cylinder 8 and a pipe 38 with the head of the
cylinder 8. A pipe 39 connects said pipe 37
with the stand-pipe D. A pipe 40 connects
the lower end of said valve-chamber with the
suction-chamber B. The pipes 34, 35, 37, 38,
and 39 are preferably provided with cocks, as
shown, by which the pressure on the pistons
may be regulated; but this is not essentlal to
the 1nvention. |

The operation of my valve-gear, as %how
in Figs. 1, 2, and 3, is as follows: In Fig.

of its movement and said piston-rod 23 and
pistons 24, 25, 26, and 27 at the upper limit
of their movement. The plunger is about to
begin its return stroke, and at this time the
pressure in the pump-barrel A and pressure-
chamber Cis equal, and consequently the pres-

- sure on both sides of the eduction-valve 16 is

60

a5

balanced. The pipes. 35 and 37 are in com-
munication with each other through said cham-
ber 21, and water under pressure is supplied
thereto from the stand-pipe D through the
pipe 39 and flows therethrough into the cyl-
inders 8 and 19, whereby said piston 7 is
forced upwardly to open said valve 5 and said
piston 18 forced downwardly to close said

valye 16. The pipe 38 is at this time in com-

11
‘have shown the plunger 2 at the forwa,rd limit

756,993

munication with said pipe 40, thus connecting
the upper chamber of said cylinder 8 with said
suction-chamber B to permit the escape of the
water 1n said upper chamber of said cylinder
8. An opening 41 is provided in the lower

end of said cylinder 19 to permit the passage

of alr to and from the same in accordance with
the movements of said piston 18. As the
plungér 2 reaches the rearward limit of its
movement the valve-rod 23 and pistons 24 25
26 27 are thrown into the position shown in
Fig. 38 and so connect the pipes as to reverse
the position of the valves 5 and 16. In this
position the pipe 35 communicates with the
pipe 34 to allow the water in the cylinder 19
to escape to the suction-chamber, when the

valve 16 is relieved or partly relieved from

the pressure in said pressure-chamber C and
is forced upwardly by the excessive pressure
in the pump-barrel. At the beginning of the
forward stroke of the plunger 2 and just pre-
vious to the opening of the valve 16 the pres-
sure upon the upper face of said valve ex-
ceeds the pressure upon the lower face thereof
by the area of the valve-seat, and to relieve
or partially relieve said valve from the excess
of pressure for the purpose of causing it to
open more quickly said piston 18*1s provided,

‘the lower face of which has an area, as*above
stated, either equal to or less than said valve-

seat. Obviously the pressure against the same

70

75
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will counteract or partially counteract the ex- -

cessive pressure upon the upper face of said
valve 16 due to the area of the lower face being
lessened by the area of the valve-seat, and thus
cause said valve to open more promptly than it
otherwise would. The areas of the lower faces

of the pistons 8* and 18* must obviously not be

ogreater than the areas of the respective valve-
seats, for the reason that the total pressure
upon the upper face of the valves 5 and 16 when
the same are closed would be less than the
total pressure upon the lower faces thereof,
and thus said valves would be caused to open
before the pressure in the respective cham-
bers on both sides of the same 1s'equal. This
premature opening of said valves would ne-
cessitate a lost motion, for the reason that the
fluid under greatest pressure would flow-back
into the chamber from whence it was origi-
nally forced as soon as the valve opened, and
thus equalize the pressure in both. For 1n-
stance, 1f the plunger is just about to begin
its forward stroke the pressure in the pump-
barrelis less than thatin the pressure-chamber
and gradually increases until it becomes equal

to or greater than the pressure 1n the pres-

sure-chamber before the valve 16 opens, ac-
cording to the proportionate areasof the valve-
seat 15 and the lower face of the piston 18°.

100 .
105
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If the area of the lower face of the piston 18*

1S equal to the area of the valve-seat 15, then
sald valve 16 will open as soon as the pressure
in the pump-barrel is equal to the pressure in

| the pressure-chamber. If the area of the lower

130
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face of the piston 18* were less than the area
of the valve-seat 15, then said valve 16 would

~ obviously not open until the pressure in the

- of the piston 16 subjected to the pressure.

pump-barrel exceeded the pressure in the pres-

sure-chamber sufficiently to overcome the dif-.

ference 1n areas of the upper and lower faces
If,

+ however, the area. of the lower face of _'the

10

piston 18* exceeded the area of the valve-seat
15, then the valve 16 would open before the

pressure in the pump- -barrel equaled the pres-

sure 1n the pressure-chamber, and the fluid in

‘the latter would obviously flow into the pump- .
‘barrel instantaneously until the pressure in
both were equal, thus obviously causing a lost,

motion of the plunger. The pressure in the

lower chamber of the cylinder 8 is constant,

~ this pressure being that of the stand-pipe D,

20

admitted throucrh pipes 37 and 39, while the
upper face of the_plston_ 7'is relieved from
pressure by the communication established
through pipes 38 and 40 in the position of the

. valve-rod and pistons.24 25 26 27 (shown in

26

Figs. 1 and 2) as the plunger completes its
forward stroke. This results in the opening

of the induction-valve 5 as the plunger starts

on its return stroke. When the upper face

~ of the piston 7 is subjected to the pressure in

-39

35

the stand-pipe D by the connection of the
upper chamber of the cylinder 8 to the stand-
pipe through pipes 38, 37,.and 39 at the com-

pletion of the return. stroke of the. plunger,

tha,t pressure on the upper face of the piston
7, owing to the greater area of this face, will

overbalance the pressure in the lower cham-

ber or cylinder 8 acting on the lower face of
the piston 7 and force the piston downwardly

to close the induction-valve 5 for the next for-

ward stroke of the plunger.

In Fig. 4 T have shown a mOdlﬁed form of
constructlon of my valve-gear the action of

which is the same, though accomphshed In a

different

manner. In thls construction 1

mount balanced valve - chambers 42 and 43

upon the head of the cylinders 8 and 19. re-

spectively. Pipes44 and 45 connect said valve-

chambers 42 and 43, respectively, with said

- stand-pipe D. : A pipe 46 connects said pipe

44 with the lower chamber of sa,ld cylinder 8,

thus keeping constant pressure in said cham-
ber. A pipe 47, connecting with both said

- valve-chambers 42 and 43, connects the same

55

“with the suction-chamber B The pistons in
the valve-chambers 42 43 are connected with

the ends of a lever 48, which is pivoted at its
middle portion to an arm 49 on said pressure-

- chamber C. In thisconstructionI have shown

60

the valve-stem 17 provided with only one pis-
ton 18. The cylmder 19 in which the same
moves opens full into the pressure-chamber

- C, the lower face of said piston being reduced
in size by the cross-sectional area of the valve-
stem 17. In the positions shown in said Fig.
4 the upper end of said cylinder 8 would bein

be forced upon its seat.

communication with said pipe 47 to permit the 6 g

escape of the water therefrom as said piston T
is forced upwardly by the pressure in the
lower chamber of said cylinder 8. The cylin-
der 19 is in communication with the pipe 45,

thus-admitting pressure thereto and for@:mcr'
sald valve 16 “down upon.its seat. . As _sald_
plunger 2 reaches the opposite limit of its
movement the position of the pistons in valve-
chambers 42 43 is reversed, so that said cylin-
der 19 will communicate with sald pipe 47,

and the upper chamber of said cylinder 8 wﬂl
communicate with the pipe 44, thus, admitting
pressure thereto and causing said valve 5. to

ver 48 or said bell-crank lever 29 may obvi-
ously be connected with any moving portion

of the Corliss engine driving said pump or

may be operated by mechanism connected with
the plunger of said pump. In Fig. 4 I have
shown said lever48 connected with the upper
end of an arm 50, rigidly mounted upon a
rock-shaft 51, mounted in bearings in uprights

on the bed of said pump. An arm 53 is rig-

idly mounted at its middle portion upon said
rock-shaft 51 and extends slightly upwardly
at both ends. Said arm 53 is provided at its

70

75

One end of said le-

3o

QO

ends with adjustable shoes 54, having inclined

upper. faces adapted to be eno'acred by an an-

tifriction-roller 55, mounted upon the project-

ing end of said plunﬂ‘er 9. Said shoes 54 are
provided with downwardly-extending flanges
56, through which adjusting-screws 57 pass
mto sald arm 53; but any other suitable ad-
justing device could be employed. Duringthe
movement of said plunger 2 said antifriction-

roller 55 will alternately engage each of said

shoes 54 and depress the same, thereby oper-
ating sald rock-shaft.51 and causing said arm

50 to swing to and fro, thus obviously operat-

ing the plstons in V&lve chambers 492 and 43.

95
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ThIS construction .could also be a,pphed tothe

pump shown in Fig. 1.

The action of my described means for oper-

ating the valves is-very efficient, and as it is
qumk and ‘occurs only at the end. of each

stroke the valves are held in proper position

170

for the full period of the stroke and quickly

change: their positions at the end thereof.

The actlon 1s also positive and exceedingly '

simple, so that repairs are seldom necessary.

plied to an air-compressor with equal advan-

113
Obviously my valve mechanism can be ap-

tage, though I have not shown such apphca,- o

tion in the drawings.
- What I claim is—

1. In a pump, an induction- Valve mounted
within the pump-barrel, a valve-stem on said

valve carrying pistons, one of said pistons be-

ing adapted to move in a cylinder on the head
of said pump-barrel, and the other of said

pistons of less area being adapted to move in

4 passage between said cylinder and said
pump-barrel, and valve-controlled connection

L20

125
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between said cylinder and a source of supply
of flnid-pressure for actuating said piston to
operate sald valve.

9. Inapump, a pump-barrel and a pressure-

chamber, valves in said pump-barrel and said
pressure-chamber provided with valve-stems,
pistons on said valve-stems moving in eyhn—
ders on the heads of salid pump- “barrel and
said pressure-chamber, passages between said
cylinders and said pump-barrel and pressure-

- chamber, pistons of less area than said pis-

tons in sald cylinders movable in said pas-

- sages, connection between sald cylinders and

20

25

30

a source of supply of fluid under pressure,
and valve mechanism interposed between said
cylinders and said source of supply of fluid-
pressure for controlling the influx and eflux
thereof to actuate said pistons at intervals to
operate said valves.

3. Inapump, induction and eduction valves
mounted upon valve-stems provided with dif-
ferential pistons, said pistons having greatest
area moving in auxiliary cylinders on said
pump, and pistons of less area moving in pas-
sages between sald auxiliary cylinders and
said pump, connection between said auxiliary
cylinders and a source of supply of fluid-pres-
sure for actuating said pistons moving in said
auxiliary cylinders, and a valve 1nterposed
between said auxiliary cylinders and said
source of supply of fluid under pressure and

~ operated from any moving portion of said

35

4.0

pump or engine driving the same, for control-
ling the induction and eduction of fluid under
pressure to and from said auxiliary cylinders.

4. In apump, induction and eduction valves

~connected with plungers moving in auxiliary

cylinders on said pump, connection between
said cylinders and a source of supply of fluid-
pressure, and means for alternately admitting
such fluid-pressure to corresponding ends of
sald plungers at opposite limits of the move-
ment of the plunger of said pump, the faces

of said plungersacted upon by said fluid-pres-
sure to cause said valves respectively to open

- being of areas not greater than the areas of the

55

reSpeetwe Velve-seets of said valves.
5. Ina pump, induction and eduction valves
connected with plungers moving 1n auxiliary

“cylinders .on said pump, a pipe connecting the

lower chamber of one of said cylinders With
the stand-pipe, a balanced valve connected
with said stand-pipe, pipes connecting the up-

per chambers of said auxiliary cylinders with

said valve, pipes connecting said valve with
the suction-chamber of said pump, and means

for operating said valve for alternately con- |

756,993

necting said pipes communicating with the up-
per chambers of said auxiliary cylinders with
sald stand-pipe and said suction - chamber,
whereby said induction and eduction valves
will be operated.

6. Inapump, avalvemounted upon a valve-
stem .carrying pistons at its other end, the
end piston having a greater area than the in-
ner piston, a cylinder in which one of said

pistons moves, alternate connection between

sald cylinder and a source of supply of fluid-
pressure and a waste-pipe, a passage between
said cylinder and a chamber of said pump in
which the inner one of said pistons moves,
and a valve-seat upon which said valve is
mounted, said face of said i1nner piston com-
municating with said chamber of said pump
being of not greater area than the valve-seat.

7. In a pump, an eduction-valve mounted
upon a valve-stem carrying differential pis-
tons at one end, a cylinder in which one of said
pistons moves, a passage between said cylin-
der and the pressure-chamber in which the
other of said pistons moves, the area of the

face of said last-named piston acted upon by

the pressure in sald pressure-chamber being
less than the area of the other piston and not
oreater than the area of the valve-seat of said
eductlen valve.

8. The combination of induction pump-
valve 5, cylinder 8, piston 7 on the valve-stem
in said cylinder, pipes 37 and 38 connecting
with the cylinder on opposite sides of said pis-
ton, pressure and exhaust pipes 39, 40, valve
mechanism actuated by a moving part of the
pump for connecting said pipe 38 alternately
with the pressure and exhaust pipes, and pis-
ton 7* on the valve-stem subjected to the pres-
sure in the pump-chamber.

9. The combination of eduction pump-valve
16, cylinder 19, piston 13 in said cylinder on
the Va,lve-stem, pipe 35 connecting with the
cylinder 19 for admitting pressure on piston
18 tending to.close the Valve, pressure and ex-
haust pipes 37, 34, valve mechanism actuated
by a moving part of the pump for connecting
pipe 37 alternately with the pressure and ex-
haust pipes, and piston 18" on the valve-stem
acting to aid. in opening the valve and sub-
Jected to the pressure acting on the back of
the valve.

In testimony whereof 1 affix my signature in
presence of-two witnesses.

HERMANN UNZICKER.

Witnesses:

-Ruporrpr WM. Lorz,
H. J. BoILEAT.
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