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To all whom it may concern: |
Be it known that I, WiwreLm HrINricH
EyerMANN, a subject of the German Em-
~peror, and resident of Deutsch-Wilmersdorf,
near Berlin, Germany, have invented new
~ and useful Means for Balancing Turbines
and Pumps, of which the following 1s a
specification. | ~
~ Rotating bodies driven by a fluid such as
10 water, steam or gas passing through them or
which pump or otherwise act on such a fluid

T

in most cases have a tendency to move axi-

ally, due to the action of the passing fluid,

and therefore varying with the pressure or
15 resistance of the latter.

ings generally used for taking up this axial
pressure may be advantageously replaced by
the device hereinafter described and form-
" ing the subject of this 1nvention. '

90 The invention comprises one or more sur-

faces rigidly secured to or formed on the
rotating body and constituting the walls of
~ chambers in which a suitable pressure of
fluid is automatically maintained by these

95 chambers being connected conveniently by

means of narrow passages which alter with
the axlal movement of the spindle, to two
points of the fluid passage way where two
different pressures exist. .

30 A centrifugal pump provided with such a
device is shown in the accompanying draw-
Ing. | |

The liquid enters from outside the cham-

ber A of the casing, is conveyed by the

.35 blades B of the rotating disk into the cham-

ber C and discharged therefrom. The pres-

- sure in the chamber A is therefore that of
the suction, and in the chamber C that of
the discharge. If the fluid were to pass
40 freely from the chamber C to the back of the
wheel and could not escape therefrom, this
would result in an axial pressure on the
wheel or disk and on the spindle toward the
right. In order to avoid this, the wheel or

45 disk is provided at D with a labyrinth pack-

ing valve or the like which admits only a
small quantity of liquid to the chamber E.
From the chamber E the fluild can pass
“through & small slot F formed preferably by
50 annular projections on the disk and the cas-
~_ing, into the chamber G, and thence escape
~ through the passages H into A. If now the
pressure for instance toward the left 1s
greater, then the spindle will first move to-

The thrust bear-

t the slot ¥, so that less hiquid Would. escape

from the chamber E than is admitted.

through the passages of the packing D. -
Consequently the pressure in ¥ will.‘con- =
tinue to rise until it balances the original 60
pressure toward the left. If the pressure -
of the fluid changes, then the pressure in the
chamber E will also change automatically -

as the latter is In communication with the

exhaust and discharge chamber, and the 65
pressure in K thus adapts ifself to any.con- -
ditions of working. , ‘
Instead of a simple valve or device as
above described several -such devices or

' valves could be used through which fluid 70 -

would pass consecutively and which would
be moved simultaneously and in the same
direction, in order to strengthen the action.

As the device described takes an appreci-
able though very short time, before coming 75
into action, sudden axial shocks or changes
of pressure might bring the disk into con-
tact with the casing. In ordér to avoid this
there are added two other devices'which can
be preferably combined in one part, namely 80 *
a device for limiting the movement of the -

| spindle; and a liquid brake or dash pot for

retarding the movement of the same. The

1 sa1d two devices are combined in the con-
re 1, in the collar I 85

struction shown in Kigu
firmly secured to the spindle, and in the:
chamber X which is securéd to the pum .
casing. The chamber K 1s filled with oil. *-
or some other liquid, and the collar I has
only very little clearance in the radial direc-"90
tion, so that in the event of an axial move-
ment of the spindle, the liquid could pass
only -slowly from one side of the collar to.
the other. The axial play of the collar in
the chamber # calculated in such a manner 95 .
that while aliowing the movement of the -
spindle required for perfectly balancing the .
pressure, it makes 1t 1mp0‘ssigle for the disk
to come 1nto contact with the casing.. - -
The device can be used for pumps, blow- 100 .
ers, turbines, for working with water, steam
or other fluids. Feeall s~ applied to single
parts of combined machines of this kind. ..
1 claim— | | L
1. In means for balancing turbines and 106
pumps, the combination of a shell provided
with a central cut away portion, a runner

provided with a spindle, said casing and

ranner. being provided with a series of

- 55 ward the left. That would however reduce | interpeneirating rings which coact together, 110°
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forming a passage of variable area between
the shell and the runner, said runner being

provided with a passage leading there-
through and with a cut away portion sur-
rounding the spindle on- one side of sald
runner and communicating with said pas-

sage, the raised portion of the runner sur-

rounding said cut away portion coacting
with the raised portion on the shell
s passage of variable area, stibstantially as
described. . g |

9, In means for balancing turbines and
pumps, the combination of a shell provided
with a central cut away portion, a runner
provided with a spindle, said casing and

runner beirg provided with a series of
interpenetrating rings which coact together,

- forming a passage of variable area between

the shell and the runner, said runner being | -

to form

1 seribed.
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| provided with a passage leading there-
through and with a cut away portion sur-
| rounding the spindle on one side of said
| runner and communicating with said. pas-
sage, the raised portion of the runner sur-
' rounding said cut away portion coacting
| with the raised portion on the shell to form
a passage of variable area, and a dash-pot
for vreventing too rapid movement of the
spindle lengt%'x

In $estimony, that I claim the foregoing
as my invention, I have signed my namé in
July 1907, . |

*  WILEELM HEINRICH EYERMANK.

Witnesses: - :

WorpeEMar Hauver,
. Henry HasPer.

wise, substantially as de-:
| -3

presence of two witnesses, this 30th day of.
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