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To all whom it may concermn:

Be it known that I, JOHANN GEORG WIL-
HELM HARTMANN, engineer, a subject of the
Emperor of Germany, residing at Offenbach-
on-the-Main, Germany, have invented certain
new and useful Improvements in Pressure-
Regulatorsfor Usein the Filtration of Liquids,

(for which I have obtained a German patent,

No. 56,676, dated October 28, 1890;) and I do
hereby deoldre the followmﬂ* tobe a full, clear,
and exactdescription of the invention, sue.h as
will enable others skilled intheart to whichit
appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to letters of reference marked there-
on, which form a part of this specification:
My invention has relation to pressure regu-
lators more especially adapted for nse in the

- filtration of effervescent liquids, as beer, and
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particularly in drawing off beer from station-

ary or stand casks through a filter under

pressure.
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It has heretofore been the praclice, in oOr-
der to obtain a good flow of beer, to force the
same from the cask through the filter by air
or gas pressure, and this pressure 18 such as
to give rise to serious losses, and is a source
of danger to the workimen, as the head or

-heads of the cask are liable to give way un-
30

der the pressure, or the cask is liable to burst
or explode.

The invention has for its object the provis-
ion of means whereby these difficulties and
dangers are absolutely avoided, and it con-
sists essentially in the interposition between
the pump and the filter, of a pressure regu-
lator operating antomatically under variable
pressures tocontrol the operation of the pump,
so that the beer may be drawn off withouat
pressure in the cask or under a compara-
tively low pressure, and forced through the
filter at a substantially uniform pressure.

The invention further consists in the con-

struction of the pressure regulator, and in
means whereby said regulator may be ad-

- justed to operate under given pressures, as
will now be fully described, reference being
had totheaccompanyingdrawingswhichillus-
trate by a sectional elevation a pressureregu-
lator combined with a suction and force pump,
and their arrangement relatively to a cask,

1 and a pipe leading to a filter, which latter I

have deemed unnecessary to show as it may
be of any well known construction and is, as
usual interposed between the pump and the
receiving cask or vessel, and according to my
nwentlon between the sa,ld cask and the press-
ure regulator.

In the drawings, g, indicates the cask from
which the beer is drawn, p, the pipe lea,dmﬂ*
from the cask to the pump, a; and p’, the

pipe leading from the pump to the plessme'_

regulator a,nd to the filter.
I, and P’, are the fast and loose belt pui-
leys on the d iving shaft of the pump. P?, P8,

are the fast and 1oose belt pulleyson the mo-'

tor driven shaft.
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The pressure regulator consists of an au |

chamber, 0, connected with the force pipe, p’,

the head of said chamber being formed by a
more or less elastic dmphmo'm d, that has a
central stuffing box, d’, through which passes
the rod, e, of a float plston c, means being
provided for connecting the rod with the dia-
phragm, d, and for adjusting the same, and
therethrough the piston, relatively to said
dlaphragm. 'These means as shown, consist
of two sleeves, ¢/, and ¢°, adapted to be se-
cured to the piston rod, ¢, by means of set
screws, s, the sleeve, ¢/, limiting the down-
ward movement of the pisten by seating on a
guide bearing for the piston rod formed in a
yoke, ke, projecting from the air chamber, b,
while the sleeve, €% seats on the upper face of
the stuffing bo*{ d’ so that when said dia-

phragm is “forced outwardly it will lift the

piston, ¢. It will thus be seen that the

p1s-
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ton i1s not only controlled by-the wvariable °

pressure of the air in the chamber, b, but also
by the pressure of the 11q111d enteunﬂ‘ the
same from the force pipe, p’.

A lever, f, fulerumed on the yoke, %, has a

sleeve at one end through which the plstou

rod passes, said sleeve beinD secmed to the
rod by means of a set screw, s’, as shown,

e
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whereby the amplitude of the v1blat10n of

the lever may be regulated. This lever fis
in practice eonnected with the throttle valve.

that controls the supply of steam to the -

pump, or the said valve may be connected -

with the lever through intermediate devices,
as circumstances may require. The lever f
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devices, as shown in the drawings.
‘The belt, B, shown in dotted lines may be

k

shifted from the fast to the loose pulley and |

vice versa, and the said shifting fork may be
controlled by the movements of the piston, or

more properly, by those of the diaphragm,.as-
follows: The opposite end of the lever, 7, is
- pivotally connected at one end of a connect-

pulley, P, to the loose pulley, P’, and vice

with the air ehamber, b,0f the pressure regu-

20

lator for obvious purposes.-

The operation of the pressure regulator is
piston, ¢, having been |

as follows: The float
adjusted within the air chamber relatively to

the diaphragm, d, according to the pressure-
under which it is desired to force the beer |

through the filter, the pump is set in opera-

tion, drawing the beer from the cask, G,and
forcing it to the filter as well as into the air .
chamber, the air therein being correspond-
ingly compressed. Solong asthe pressure in
. the airchamber does not exceed the pressure

under which it is desired to forece the beer

~through the filter, the float piston will remain

35

- of beer in the air chamber will also rise and |

40

45

- ing reduction of the pressureof the air in the
alr chamber, b, takes place by the sinking of

5 5 the level of the beer flowingoutof said cham-

- bo
~bination with the float is three fold, first, to

‘In the position to which it has been adjusted.
As soon, however, as the pressure at the filter

rises above the desired pressure, the column

compress the air therein accordingly, the dia-
phragm, d, under the increased pressure of

the air will be forced outwardly or npwardly,

carrying along the float piston ¢,which move-

ments are assisted and intensified by the ris-
ing column of beer. Thisupward movement |

of the piston and its rod causes the lever, f,

in the same direction and tilting the shifting
fork actuating lever, /2,80 as to move the fork

to the left, thereby carrying the belt from the S ,
‘fast pulley, P, to the loose pulley, P/, and | 3. The combination with a pump and its

stopping the operation of the pump. As the
pressure atthefilter is reduced, a correspond-

ber, allowing the diaphragm, d, and float pis-
ton, ¢, to return to their normal positions,

‘whereby the belt, B,is shifted back to the fast

pulley and the pump is again started.
The object of using a diaphragm in com-

render the pressure variation transmitting

devices, namely the piston and diaphragm,
more sensitive, since one is influenced solely

65 by variations in the pressure of the air with- 1

ing rod, f’, whose other end is similarly con-
nected to the horizontal arm of an angle le-
ver, i/, fulerumed at %? in a standard rising
from the pump frame, the vertical arm of
sald angle lever serving to operate the shift-:
ing fork, /i,to move the belt, B, from the fast

500,126

in the chamber and the other is influenced
{ solely by the variations in the position of the
compressing medium, while the variations in

both media are simultaneously transmitted

to the pressure controlling devices. Secondly,

70

the combination affords a better means for

adjusting the devicesto given pressures, and,

lastly, all leakages at the stuffing box in_-_.f
which the piston or float rod would otherwise

‘have to. move, and the consequent irregnlari-

75

ties in the operation of the regulator are

avolded. Of course either the diaphragm or

the piston may be employed alone and the

same results obtained, but for reasons stated

I prefer to combine.thetwo. |

I prefer to conduct the operation of draw-

| | { ing off under a slight pressure in the cask,
M, indicates a pressure indicator connected

not more than about 0.2 atmospheres to in-

| sure a more uniform flow of the beer to the
| pump and avoid the stirring up of the sedi-
mentary matter in the cask which would

otherwise take place under the suction action
of said pump. | *

Having thus described my in ve'-ntion-, what

I claim asnew therein,and desire to secure by

Letters Patent, is—

1. The combination with a pump and its
force pipe, of a pressure regulator comprising

an air chamber in communication with said
force pipe, a diaphragm controlled by the

pressure of the air in thechamber and control-

ling the operation of the pump, and & piston

| connected withsaid diaphragmand exposedto

the pressure of the liquid entering the cham-
ber from the forcee pipe, substantially as and

-

| for the purpose set forth. o ,
2. The combination with a pump and its
discharge or force pipe, of a pressure regu- .

lator comprising an air chamber in commu-
nication with the force pipe, a diaphragm ex-

posed to the pressure of the air in the chain-
ber, a piston in the latter adjustable rela-

tively to and-adapted to be moved by the dia-

_ | | phragm, said piston being exposed ‘to the
to swing on 1ts fulerum, its outer end moving |
downwardly moving the connecting rod, 7/,

pressure of the liguid entering the chamber

8o
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from the force pipe, and regulating devices

controlled by the diaphragm and piston, and
controlling the operation of the pump, fo rthe

purpose set forth.

discharge or force pipe, of a pressure regil-

ris

lator in communication with the force pipe

and having a flexible head, a piston contained
in the chamber, the piston rod extending

through and adjustable relatively to said

head, said piston beingcontrolled in its move-

[20

ments by the flexible head and the pressureof

the liquid entering the chamher from the force

Ppipe,and regulating-devices controlled by the

piston rod and controlling . the -operation of
the pump, for the purpose set forth. -
_ JOHANN GEORG WILHELM HARTMANN.
Witnesses: ' ' '
- ALVESTO S, HOGUE,
- FRANK H. MASON, -

125




	Drawings
	Front Page
	Specification
	Claims

