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To all whom it may concern:

Beitknown that I, FERDINAND KRUGER,
subject of the Iunﬂ of Prussia, KEmperor of

Germany, remdmﬂ'at Berlin, Germany have |

invented a new and useful Pressure-Ren*ulat-
ing, Governing, Safety Apparatus, of which
the following 1s a specification.

My invention relates toan apparatus forac-
tuating a working piston whereby operations

oi a widely-differing character can be per-

formed. Suchanapparatus can beemployed
as a governor, for which purpose a valve 1s
operated by the wor king piston, or slides can
be moved {rom the workmg piston, or the ap-

paratus can be employed as a safety appara-

tus, in which case the working piston is
adapted to open a safety - Valve or other
equivalent device.

My invention consists in a combination of
a piston-valve which its loosely in a cylinder
and is on two sides exposed to a pressure
with a working piston which can be adjusted
through the movements of the piston-valve

under pressure from the source of pressure.

In the known constructions of this kind the

full pressure as it comes from the source of

pressure acts upon one surface of the piston-
valve, while in the construction -of. this in-
vention, although the full pressure is used

for operating the working piston, the same -

need not be used for the piston-valve, as any
pressure present in the connecting-pipe will
suffice for the production of the requisite
energy. 'The piston-valve is on both sides
acted upon by any suitable pressure and by
its movements brings the full pressure to act
upon the working piston. In this way 1m-
portant advantages are gained—for example,
the piston dunenswns have not to be calcu-
ference of pressure which
takes place on the one gside or the other of
the piston-valve, as the full pressure need
not necessarily be used. The pressure which
comes into use in the working cylinder re-
mains the maximum pressure, while the pres-
sure which serves for actuating the piston-
valve can be reduced to any convenient pres-

SUre.

In the accompanying drawing the appara-
tns of the invention is shown in secticnal
view.

1

- ¢ is the eylinder in which the piston-valve
b is adapted to move up and down.
¢ is a passage leading to underneath the
piston-valve and where there may be a re-
duced pressure.

d is a passage which is in communication

~with thesource of pressure, and consequently

where there is full pressure; ¢, the exhaust-
passage, in having a drainage-passage 5 lead-
ing into it from above the valve, J; a passage

‘ leadmw to the under side of the working pis-

ton /i; ¢, a passage arranged to-be plaeed in
communication with the one, ¢,in alinement
therewith',by means of the reduced portion
3 in the valve b, thereby affording communi-
cation between the working plston and the
atmosphere; 2, a spring plﬁSSll]ﬂ‘ upon the

piston-valve .

The apparatus works as follows: The pas-
sage d being connected with a source of high-
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pressure Auid - supply —as, for mstance a

steam-generator—and the passage ¢ Wlth a
source of low- -pressure flaid-supply the nor-
mal pressure of which is insufficient to over-
come the tension of spring ¢ on piston-valve

b, the said passage d will be normally cut off

from the piston- cylindel s, the parts being in

‘the position shown in the drawings, the plS-

ton A resting on the adjustable abutment s,
which determmes its position relatively to the
internally-enlarged lower part of the eylinder
and relatively to the exhaust-passage ¢, 80 as
to normally close the latter. 1f nowthe pres-
sure in passage c is increased sufficiently to
overcome the tension of spring ¢, the piston-
valve will be moved up, and thwugh its re-
duced portion 2 passage f will be placed in
communication with passage d and exhaust-
passages ¢ ¢ will be closed, the reduced por-
tion 3 of the valve movinn' beyond said pas-
sages. High-pressure Stearn will be admitted
to the p1ston cylinder s below piston A to
drive the same upward, thereby uncovering
exhaust-passage ¢ and causing sald piston to
perform the work it 1s 1ntended to perform—
as, for instance, the closing of a damper,

throttle-valve, or the like—said piston A re-
maining in its operative position. When,

however, the pressure in c¢ is reduced to a
normal, the spring @ will force the piston-
- valve back to its normal position, cutting off
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passages d and f and uncovering exhaust-
passages ¢ and ¢, allowing the steam below

the piston to exhaust into the atmosphere,

sald piston moving back to its normal posi-

tion on abutment s’ by gravity or under the

action or weight of the element or device op-
erated by the piston and connected with its
rod. As shown, the normal position of the
valve b under the action of its weight or
spring ¢ relatively to the low-pressure pas-
sage ¢ 18 determined by an adjustable abut-
ment-serew 6. Therefore the piston-valve

b is moved by the comparatively low pres-

sure present In the pipe leading to under-

neath the piston-valve without the use of di-

rect steam, and the working piston is moeved

by direct steam without influencing the pis-

ton-valve. With a comparatively small ex-
penditure of pressure more work can be per-
formed and also the apparatus is more sensi-
tive than the hitherto-known governor or
regulating apparatus and the scope of its use
18 increased. |

What I claim as my invention, and desire
to secure by Letters Patent, is—

The combination with a eylinder and a pis- |
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[ ton therein, said cylinder having inlet and

outlet passages f and g, the former beyond
the limit of travel of said piston; of a valve-

casing parallel to the cylinder, a spring-held
valve in said casing independent of the pis-
ton and provided with two reduced portions,
an inlet d for high-pressure fluid out of aline-
ment with the passage fand both beyond the
limit of travel of said piston, and put into
communication with each other by one of the
reduced portions of said valve, an outlet-pas-
sage e 1n alinement with the passage g and
putin communication therewith by the other
reduced portion of said valve to form a con-
tinuous straight passage, and a passage ¢ to

admit low-pressure fluid to one end of the

valve to operate the same, all of said pas-
sages being parallel to one another, substan-
tially as and for the purpose set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subseribing witnesses.
FERDINAND KRUGER.

Witnesses:
HENRY HASPER,
WOLDEMAR HAUPT.
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