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To, all whony 16 Al COncern: |

Be it known thatf, KARL ENZINGER, a sutb-
ject of the Emperor of Germany, and a resi-
dent of Worms, Germany, have inventeq cer-
tain new and useful Improvements in Pres-
sure-Regulators for Pumps, of which the fol-

lowing is a full, elear, and exact specification.
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The subject of the present inventilon 1S a
new pressure-regulating deviee for pumps of
all kinds. Regulators for this purpose hith-
erto in use are usually so constructed thatb
when the pressure in the delivery-pipe is too
high either the suction and delivery pipes are
connected or the engine is stopped or the
apeed regulated. With the present regulator,
on the contrary, the delivery-passages be-
tween the eylinder and delivery-valves ¢com-
municate with chambers each having a flexi-
ble wall. Oun ths other side of this wall a
pressure acts, which during working exactly
equalizes the desired pressure of the liquid
being delivered. Immediately the ligquid-
pressure exceeds that desired, however, the
wall yields, and the iiguid, instead of enter-
ing the delivery-pipe, flows into the extra
space set atits disposal by the yielding of the
wall.  The ares of this space which is thus
set ab disposal is such that there is suificient
room for the whole liquid pumped at one
stroke of the piston to be taken up. The
vielding walls may most advantagecusly be
constructed as diaphragms acted upoun Dy
compressed air, and this is the form of con-
struetion selected for illustration on the ac-
companyving arawings. |

Figure 1 shows a vertical longitudinal sec-
tion of 2 pump to which the new reguiator is
applied. Fig. 21is a horizental seciion of the
regulator, showing the twe diaphragm cas-
ings and cylinders. ¥ig. 3 is a part vertical
secbional view taken through the centerof the
regulator, Fig. 1.

v is the crank-shalt of a double-acling pump,
driven from any suitable source of pewer, by
means of belling, by an electromotor, or the
like, The pump-cylinder B isottheordinary
construction for pumps for raiging ligquids.

It is provided with two suction-valves ¢ and

two delivery-valves ¢/, each pair being con-

" 50 nected with the suetion and delivery pipes, |

- respectively.

SPECIFICATION forming part of Lebters Fat_ént _No. 684,808, ddtéd Ottober 22, 1901.
ﬂppﬁua}ti&n filed March 8, 1900, Serlal No. 7,007, (No modol.)
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The essontial featire of thie
new regulator is that two casings or ves-

sels m m' are secured laterally of the pump- .

eylinder B, each of which vessels is divided .
by a diaphragm o into two chambers 7 s. The 55
chambers + are connected with the piston-eyl- -
inder by passage i, while the chamberssare -
counected by passages to the pipe from an -
air vessel A, the air in which is compressed

by a small air-pump D. This air-pressureis 6o
maintained constant by means of a reducing

and safety valve, whereby the tension may .
ba regulated as desired. If, for ingtance,in
working the liquid being pumped.is to be
forced through the delivery-pipe at a2 pres- 65

sure of, say, thirty pounds per'square inch,

then this iz the pressure which must be main-
tained in the air vessel A, o
The manner of operation of the new pres-
sure-regulator is as follows: The apparatus 7o
is first set in action without any liguid being
purnped until the air-pump D has produeed.
the desired pressure in the air vessel A.- The
liguid to bo pumped is then admitted to the
suction-pipe of the pump. By reason of the 75
pressure in the air vessel A the-diaphragms
0 0 are pressed toward that side of. the ves-
sels mm' which is adjacen$ to the pump-cyl-
inder B, so that the area of the chambers r is
diminished to zero, while the chambers s are 3o
correspondinglyincreasedinavea. Thenum-
ber of revolutions of the crank-shaft o must
be so regulated that the output of the pump
ig greater than the quantity of liquid required
to be delivered. "The result is that if more J5
liquid enters the delivery-pipe than can be
discharged there will be an increase in the
pressure if no other outlet is provided. If,
however, the pressure in the air vessel A is
exceeded by the pressure inthe delivery-pipe, 9o
the piston in the eylinder B will no longer
force the liquid through the delivery-valves
¢' €, bat will foree it into the diaphragm ves-
sels. The amount so forced will be precisely
that which is necessary to equalize the pres- g5
gure in the delivery-pipe and the air-pressure
inthe vessel A. Byreasonof the liquid which
has entered the djaphragm vessels the dia-
phragms will be foreced against the opposite

side of their easiﬁ/gs and the chambers » will oo
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ho filled with liquid. It will thus be clear
that the air-pressure on the diaphragm aeh-
ing from the one side s and the pressure from
the delivery-pipe acting from the other gide 7
will exactly equalize each other during the
delivery period, so that thevre will not be any
increase of pressure in the delivery-pipe. 1f

now the suction period commences in the eyl-

inder B first, the whole of the liguid in the
chamber 7 of the diaphragm vessel will be
forced by the pressure of the air vessel A into
the exvlinder I3, and the avea of the chamberr

will again be diminished to zero, and only

then will the remaining suction effect of the
pump-piston open the suetion-valves e, let-
ting so much fluid enter the eylinder from the
suction-pipe as is necessary .
normal quantity of liquid sucked up at each
stroke. If nowthedelivery periodagain com-

mences, the liguid will only enter the deliv-

ery-pipe until the desired pressureis reached,

any further liquid flowing into the chambers

r of the diaphragm vessel ready to be forced
into the cylinder 3 at the next suction period
in the manner described. |

From the above it is clear that ilie new
pressure-regulator admits of both the speed
of the piston and the quantity of liquid de-
livered being altered at any time, as desired,
without any change oceurring in the pressure
in the delivery-pipe. |

The chiet advantages of this new pressurec-
regulator arve as follows: |

first. In working it is not nccessary thatb
the speed of the motor or transmission of
power be uniform. | |

SGecond. The liquid to be pumped is always
maintained atexactly the same pressure with-
outb there being any shock, so that there is no
inducement for carbonic-acid gas or the like
to escape from the liguid.

~ Third. The compressed air and the liquid
pamped are always separated LY the dia-

shragms, so'that they never come in contact
with each other. ‘

to make up the

684,808
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Fourth. 'The apparatus may bo
for any desired delivery-pressure
pressure maintained constant.

Tt will be clear that, although 1 have de-
seribed only one particular form of construe-
tion, the new regulator may be arranged in
various ways without departing from the o3-
sential feature of the invention. Thus, for
instance, the yielding walis need not neces-
sarily be diaphragm-partitions, as shown, nor
need they be contained in casings of the par-
tieular design illustrated. Tho position of
such casings and the character of the pas-
sages may likewise he varied. The arrango-
ment of a compressed-air vessel A and puinp
D will be found generally practical; but here
also it is obvious other means might be ap-
plied to the same end. |

Ilaving thus described my invention in e-
tail, what I claim as new, and desire to secure
by Letters Patent, is—

The combination with the pump-cylinder
and valved suction and delivery pipes, of o

chamber in open communication therewith

having an interior capacity equal to the in-
terioreffective capacity of the pum p-cylinder,
a diaphragm in said chamber, means for ap-

plying pressure on the side of said diaphragm,

opposite the communication with the eylinder

whereby said diaphragm may yield when the

liquid-discharge rises above a predetermined
pressure and means whereby said pressure
in rear of the diaphragm is kept from incereas-
ing ag the diaphragm recedes whereby upoen
the inérease in pressure of the liquid-dis-
charge said pump is at once rendered Inop-
erative, substantially as described. |

In witness whercof I have hereunto sioned
my namne, this 17th day of February, 1900, in

the presence of two su bseribing witnesses.

't

KARL ENZINGELR.

VWitnesses:
IIraToN W, HARRIS,
JACOB -ADRTAN,
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