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CENTRIFUGAL PUMP OR BLOWER AND SIMILAR MACHINE.

Apphcatlon filed November 30, 1921.

To allwlwm it may concern:

Be it known that I, Lupwrc WEIL, a citi-
zen of Austria, and res1dent of Biebrich-on-’
the-Rhine, in the State of Prussia, German

Empire, haxe invented new and useful Im-
provements in Centrifugal Pumps or Blow-
ers and Similar Machines, of which the fol-
"~ lowing :is a full, clear, and exact spe(nﬁ—
catlon

My invention relates to: nnprovements m

" centrifugal pumps or blowers and similar

15
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" Another object of the improvements is to '

machines and more particularly in'pumps or
blowers of the type in which the end thrust
on the 1mpeller is balanced by pressure
chambers containing a fluid acting in axial
direction on the rotary membe1 One of the
objects of ‘the improvements is to provide a
machine of this type in which the thrust is
balanced also in case of a change of the
axial  pressure caused by wear and outer
axial forces acting on the rotary system, so
that thrust bearings may ‘be dispensed. with.

-provide a machine in ~which the pressure

at opposite ends of the stuffing box or bear- -

~ing of the impeller shaft'is umform, so that
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the usual packing medium and in some cases
the stuffing box itself may be dispensed with.
With these and’other objects in view my in-
vention' consists in . the matters to be ‘de-
scribed hereinafter and. partlcularly pomted
out in the appended claims. :

For the purpose of explalmntr the inven-

tion several examples embodying the samé
have been shown in the accompanym(r
drawings, i in which—

Fig, 1 is a vertical longltudlndl section
showing a pump or blower in which the ax-
ial pressure acting on opp031te sides of the
bearving of the shaft is balanced only while
the madnne is in operation,

Fig. 21 isa similar section showing a modl-'

fication in which the said axial pressure is

© Liilanced also when the machine is at rest,

«
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the machine being provided with a shiftablo
ring -or disk ‘which is automatically set by
the difference of the pressures within the
pump and outside the same, -

Fig: 8 is a longitudinal section shewing a -

mochﬁcatmn similar to that shown in Fig. 2
in which :the adjustable ring is controlled
Vi centmfugal governor keyed to the shaft,
““Fig. 416 a similar section showing-a modi-
ﬁcatlon in Wluch a valve disk secured to the

~in
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shaft is controlled by a spring and a gover-

nor acting on the end of. the shaft.

56

In the example shown in Fig. 1 my im- ’

proved pump or blower consists of a casing
comprising a circumferential delivery cham-
ber ¢ and a lid b formed with a suction pipe
b, a rotary member or impeller & provided
with vanes, and a shaft d carryirig the same.

60

To the shaft & a hub e is secured which co-

operates with an inner flange f of the lid o
to provide a suction duct which gradually
tapers inwards and towards ‘the inlet end
of the member.a and opens into the passages
of the impeller ¢ in radial direction. The
rotary member ¢ is formed on opposite sides
with annular flanges 1 and 2 providing with
the wall of the casing and the lid & four
pressure chambers I, II, IIT and IV. Be-
tween -the hub ¢ and the member ¢ there is
4 pressure chamber V' which communicates

through holes ¢ with the pressure chamber
IV located at the rear of the member a.

The operation of the pump or blower
shown in Fig. 1 is as follows:

chine at a pressure indicated in Fig. 1 by
the character p,, and it is-discharged at a
pressure p,. The fluid pressure within the

same, so that the pressure exerted by the

fluid confined therein is balanced. The
. chamber IV communicates -with the cham—

ber ITI, so that the fluid pressure therein is
at the begmmng larger than p,, and the dif-
ferential pressure acting on the rotary mem-
ber is directed towards the suction passage.
However, the fluid medium flowing through
the tapering inlet duct I has a strong ejector
action at A, by means of which the fluid
from the chambers V and IV is withdrawn
radial direction and carried - along
through .the passages of the impeller a.
Ther eby the .pressure within the chamber
IV is reduced. - The velocity of the medium
at A is transformed into pressure by reason
of the outwardly flaring passages of the im-
peller . If an axial pressure is exerted on

‘the rotary system in the direction towards
the suction pipe b%, that is in Fig. 1 from

the right to the left the rotating system is

shifted to the left and towards the suction

pipe so that the cross-Sectional area of the
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The fluid medium is drawn into the ma- -
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.chambers IT and III is substantially the '
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passages h'is reduced and the ejector action

increased. Thereby the pressure within the
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chamber IV is reduced, and the rotary sys-
tem tends to move to the right. If the axial
pressure acts to the right, the rotary system
1s shifted to the right so as to enlarge the
cross-sectional area of the passages £, to
reduce the ejector action and to increase the
pressure within the chamber IV, until the
said axial pressure is balanced.

In some cases I prefer to provide pressure
chambers of such size and dimension that
the maximum pressure within the chamber -
IV is less than the pressure outside the cas-
ing. In this case the suction caused by the
ejector action relieves the stuffing box %, so
that the packing thereof can be dispensed
with. This feature is particularly impor-
tant, where concentrated acids or lyes are
pumped. ’ ’

The examples shown in: Figs. 2 to 4 are
similar in construction, to the example
shown in Fig. 1, as far as the construction’
of the pump proper is concerned, and simi-
lar reference characters have been used to
indicate corresponding parts, so that it is
not necessary to repeat the description of the
pump. In the modification-shown in Fig. 2
in addition a ring m is mounted on the shaft
d* or the hub of the impeller. The said ring
is provided with a flange », and it is axi-
ally shiftable on the shaft or hub for being
brought into tight engagement with an an-
nular surface o of the casing and with an -
annular surface p provided on a disk ¢ fit-
ted in the casing. By thus providing seats
for the shiftable ring 7, n on opposite sides
thereof the pump shaft is tightened .as
against the casing of the blower when the
fluid pressure within the casing is higher
than that of the outer air as well when it
is lower than that of the outer air.

In the modification shown in Fig. 3 an
axially shiftable ring m?, n' is provided
which cooperates with two seats o' and p?
provided respectively on opposite sides of
the ring, the construction being similar in
this respect to the construction described
with reference to Fig. 2. However, for
shifting the ring I provide a centrifugal
governor ~ on the shaft d*, which governor
comprises rocking weighted bodies s and -
springs . The bodies s are joined to a col-
lar % or the like which has a bearing in an
annular groove of the ring m*. By the co-
&?era_tion of the bodies s and the springs ¢

e ring m*, n' is positively shifted either
to the right or left and into tighten-
ing engagement. with either one of the seats
o* or p'. By varying the tension of the
springs the pressure of the ring m?, n* on its
seats can be regulated, so that the tightening

- is independent of the fluid pressure within

85

the pump.

_ In the example shown in Fig. 4 a ring m®
is secured to the shaft @?, and its flange n*
is in the form of a conical valve body adapt-
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ed to engage a conical seat p* formed on' a
part of the wall of the casing of the pump
or blower. To hold the valve body in tight-
ening contact with its seat & compression
spring v is provided at the end of the shaft
d2, which spring. forces the shaft d* to the
right and the valve body on its seat.. The
spring is enclosed-within a casing 2, which
also encloses weighted rockers w. When the
pump or blower is in operation the rockers
w are rocked outwards so .as to compress
the spring » and to unseat the valve body 7°.
Therefore, the tightening surfaces are not
subject to wear when the pump is in opera-
tion. In order that the axial displacement
of the shaft d? be small, T provide means for
setting the spring » on the shaft.

T'ig. 4 also shows other means for unseat-

ing the valve body n* while the pump is in
operation. As shown the diameters y and @
of the tightening flanges f and f* are differ-
ent on opposite sides of the rotary member,
the diameter @ of the rear flange /% of the
member being smaller than the diameter y
of the tightening flange 'f located at the
front or suction side of the pump. There-
fore the fluid pressure within the chamber
TIT acts on a larger area of the member @
than the fluid pressure within the chamber
11, so that the differential pressure on the
member ¢ is directed to the left. In the pre-
ferred form shown in the figure the dimen-
sions are such that the differential pressure
exceeds the pressure exerted by the spring
» when the pump is at rest. Therefore the
diameter # of the flange f* is smaller than
the diameter y of the flange f.

While Fig. 4 shows two means for unseat-
ing the valve m? 22, viz. the weighted bodies
w and the difference of the diameters @ and
y, 1 wish it to be understood, that in some
cases only one oftsaid means 1s provided in
the pump or blower.

While in describing the invention refer-
ence has been made to particular examples
embodying the same, I wish it to be un-
derstood that my invention is not limited to
the constructions shown in the figuves, and
that various clhanges may be made in the
general arrangement of the pump or blower
and the construction of its parts.

What T claim is: :

1. A machine of the class described, com-
prising a casing having an inlet passage and
a discharge passage, a rotary member
formed with- passages intermediate the in-
let and discharge passages and adapted when
rotated to force a fluid medium from the
inlet' passage to the discharge passage, a
fluid chamber, a passage through which the
fluid medium’ entering the rotary member
acts on the fluid confined within said cham-
Ler for varying the pressure thereof, and
means controlled by the pressure of the
fluid within the chamber for yvarying the

»
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flow of the ﬂmd medium through sa1d pas-
sages.” ~
2 A- machme of the class described; com-

‘prlslng ‘a casing having an axial inlet pas-

sage and a cwcumferentlal dlscharge pas-
sage, a rotary member formed with passages
intermediate the inlet and discharge pas-
sages a@d adapted when rotated to force a
ﬂuld medium from the inlet) passage to the

‘discharge passage, a fluid chamber, a pas-

sage throuﬂh which the fluid méchum enter-
ing the 10ta1'y member acts on the fluid con-
fined within said chamber- for varying the
pressure thereof, and means controlled by
the pressure of the fluid within the chamber
for varying the flow of the fluid medmm
throu«h sald passages. - .

3. A machine of the class described, com-

_Prising a-casing having an inlet passage and
20 a discharge passage, an axially shiftable ro-

tary member formed with passages interme-
diate the inlet and discharge passages and
adapted when rotated to force a fluid me-

' dium from the inlet passage to the discharge

<
<

passage, said rotary member being adapted 1
when shifted axially to vary the flow of the
medium,” a fluid chamker provided by said:
casing and rotary. member in position for

causing the fluid confined therein to act on

an.

the rotary member in axial direction, and a

passage through which said fluid medium

34
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when entering the rotary member acts-on the
fluid within said chamber for varying the
pressure thereof.

4. A machme of the class descmbed ‘com- -

prising a casing. having an .inlet passage
and a discharge passage, an axially shiftable

‘rotary plember {formed with passages inter-

mediate the inlet and “discharge passages

-and adapted when rotated to force a ﬂuld
‘meuium from the inlet passage to the dis-

charge vassage, said rotary member being
'1ddpted when shifted .axially to vary. the
flow of the medium, a fluid chamber pro-

7. vided by said casing and rotary member in‘
position for causing the fluid (,onﬁned there- .

. to act on the rotary member in axial di-
rection, and a passage connecting said cham-
Fer and passages for the fluid medium and
opening into the inner end of the intermedi-
afe passages of the rotary member substan-
tially in the direction of the flow of the me-
dmm {hrough the same.

5. A nmdlme of the class described, com
prising a’casing having an inlet passage and
a discharge pds sage, an axially shiftable ro-

tary member formed with passages interme- -

diate the inlet and discharge passages and a

~ hub bordering said inlet passage with a ra-

dial wall and ad‘tpted when rotated to force
a fluid medium from the inlet passage to the
discharge passdge, said hub being adapted

~when a\mlljy shifting the rotary member to

vary the flow of the medlum, a fluid cham-

‘Ler provided by said casing and rotary mem:

ber in posmon for causing the fluid con-

fined therein to act on the rotary member in

axial direction, and a passage opening into -

the inner end of the intermediate passages
of the rotary member through which said
fluid medium acts on the fluid within said
¢hamber for varying the pressure thereof.

6. A machine of the class described, com.

prising a casing having an inlet passage and’

a discharge passage, an axially shiftable ro-
tary ‘ember formed w ith passages interme-

diate the inlet and discharge passages and

a hub having a radial ﬂdnne bordering said
inlet passage, said 1'otary member being
adapted when rotated fo force a fluid me-
dium from the inlet passage to the discharge
passage, said hub being adapted when shift-

ed axially with the rotary member to vary -

the flow of the medium, fluid chambers
formed by the casing and at opposite sides
of the rotary member. and communicating
with said discharge passage, a fluid chamber
formed by the casing and a part of the wall
‘of the rotary member in position for caus-
ing the fluid confined therein to act on the
'1'0&11'; member in axial directiong and a fluid
chamber formed between said radial flange
of the hub and the wall of the rotary mem-
ber, the last named fluid chamber opening
into the inner end of the intermediate pas-
sages of the rotary member and communi-
cating with said chamber formed by the cas-

ing and part of the rotary member and with’

sid inlet passage. .

. TA machlne of the class dcscrlbed com-
prising a casing having an 'inlet passage
and a dlscharﬂe passage, a rotary member

- formed with passages intermediate the inlet

and discharge passages and adapted when
rotated to force a tluid medium from the
inlet passage to the discharge- passage, a

“fluid chamber commumcatmb “with the dis-
charge. passage, a passage connecting said -

X mmber with the inlet passage and open-
1ng into' the.inner énd.of the “intermediate
passay2s of the rotary member substantially
in the direction of the flow of the fluid nte-
dium passing through the same, and means
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controlled bV the pressure of the fluid.”

within the chamber for varying. the ﬂow
of the fluid medium through said passages.

8. A machine of the class described, com-
prising a casing 'having ‘an inlet passage

‘and a dlschar% passage, an axially.shiftable

rotary member formed Wwith passages inter-

mediate the inlet and discharge passages -
and adapted when rotated to force a fluid

medium from the inlet passage to the dis-

charge passage, said rotary member being
adapted when shifted dxmlly to vary the
flow of the medium, a fluid chamber pro-
vided by said casing and rotary member in
posmon for causing the fluid confined there-
10 to act on thie rotary member in axial di-
rectlon, and a passage opening into the in-

125
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ner end of the intermediate passages of the
rotary member and through which said

{luid ‘medium acts on the fluid within said

chamber for varying the pressure thereof,
the dimensions of the casing and rotary
member being such that the pressure with-
in said fluid chamber does not exceed the
pressure of the. air surrounding “the ma-
chine. - I

9. A machine of the class described, com-
prising a casing having an inlet passage
and a discharge passage, an- axially shift-
able rotary member. formed with passages
intermediate the inlet and discharge pas-
sages and adapted.when votated to force a
fluid mediim from the inlet passage- to the
discharge passage, said rotary member be-
ing adapted when shifted axially to vary
the flow of the mediui, a shaft on which
said rotary member is mounted and which
passes through the'wall of the casing, metal-
lic tightening means between said shaft and
the wall of the casing, a fluid chamber pro-

vided by said casing and rotary member in

position for, causing the fluid confined there-
in to act on the rotary member in axial di-
rection, and a passage opening into the in-
ner end of the infermediate passaces of the
rotary member sand" through which said
fluid ‘medium acts’ on the {luid within said
chamber for varying the pressure thereof.

10. ‘A ‘centrifugal pump or blower, com-
prising a casing provided with inlet and
outlet passages, a rotary member within
said casing formed with passages interme-
diate said inlet and outlet .passages .and
adapted when rotated to force a fluid me-
dium from the inlet passage to the -outlst
passage, a shaft carrying said rotary mem-
ber and mounted in the wall of the casing,
a fluid chamber provided by the casing at

‘the part thereof where the shaft passes

into same, and a passage opening into the
inner end of the intermédiate passages of
the rotary member in a direction parallel to
that of the flow through said intermegdiate
passage and. through -which passage the
fluid medium flowing through-the. machine
continuously dcts on_the fluid within-said
chamber. : . Ce

11, A centrifugal punip or blower, com-
prising, a casing - provided with inlet and
outlet- passages, a rotary member . within

said casing formed with pussages interme-

diate said inlet and outlet passages and
adapted when rétated to force a fluid medium
from’the inlet passage to the outlet passage,
a shaft carrying said rotary member und
mounted in the wall of the casing, a fluid
chamber provided by the casing at the part
thereof where the shaft passes into the same,
and a passage forming a continuous con-
nection between said fluid chamber and said.

‘passages through which the fluid medium

flows and opening into the inner end of the

“rection parallel thereto.

1,663,120

intermediate passages of the rotary mem-
ber in a direction parallel to that of the
flow through said intermediate passage to
form therewith an ejector for reducing pres-

sure within the chamber. .

-12. A centrifugal pump ‘or blower, com-;

L nirl pump 0T bIOWCL,
rising a casing provided with inlet and
P g g P .

“outlet passages, a rotary member within said

casing formed with passages intermediate
said inlet' and outlet passages and adapted
when rotated to force a fluid medium from
the inlet passage to the outlet passage, a
shaft carrying said rotary member and

70

mounted in the wall of the casing, a fluid.

chamber provided by the casing at the part
thereof where the shaft passes into the same

“and . connmnunicating with said outlet pas-

80

swee, and a passage of variable width con- '
necting the ‘chamber with said passages

through which the fluid medium flows at the
inlet side thereof and opening into the same
in a direction parallel thereto.to form there-

" with an cjector for reducing the fluid pres-

sure within said chamber.

“13. A centrifugal pump or blower, com-
o - . o - R . ‘e ?

prising a casing provided with inlet and

outlet passages, a rotary member within said-

asing formed with passages intermediate
said inlet id outlet passages and adapted
when rotated to force a fluid medium from
the inlet passage to the outlet passage, 2
shaft carrying said rotary member and
mounted in the wall of the casing, metallic
tightening ‘means between said shaft and
casing, ‘o fluid chamber provided by the
casing at the part thereof where the shaft
passes into the same, and a passage through
which the  fluid medium flowing through
the machine acts on the fluid within said
chamber, said passage opening into the pas-
sage formed in the rotary member in a di-

‘14, ‘A centrifugal pump or blower, com-
prising a casing provided with inlet and

-outlet passages, a rotary member within said

casing forméd with passages intermediate
said inlet and outlet passages and adapted

90 -
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when rotated to force a fluid medium from -

the inlet passage to the outlet passage, a
shaft carrying said rotary inember anud
mounted in the wall of the casing, a rving
carried by said shaft and adapted for en-

-eagement with the casing for providing a
‘tight joint-between the shaft and the easing,

and means controlled by the rotation of the
rotary member to relieve the pressure of the
ring on 1ts seat. : ‘ .

15, A centrifugal pump or blower, cont-

" prising a casing provided with -inlet -and

outlet passages, a rvotafy member within
said casing formed with passages interme-
diate said inlet and outlet passages and
adapted when rotated to force a fluid me-
divmn from the inlet passage to the outlet
passage, a shaft carrying said rotary mem-
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ber and mounted in the wall of the céxé_ing,

‘s ring slidable on said shaft and adapted

with 1ts opposite faces for tightening en-
gagement with seats.provided by the casing,
a fluid chamber within said casing in posi-
tion for acting by the pressure of the fluid
confined therein on the ring, and a passage
through which the fluid medium acts on the
fluid within said chamber for varying the
pressure thereof. :

16. A centrifugal pump or blower, com-
a casing provided with inlet and
outlet passages, a rotary member within said
casing formed with passages intermediate
said inlet and outlet passages and adapted
when rotated to force a fluid medium from
the inlet passage to the outlet passage, a
shaft carrying said rotary member and
mounted in the wall of the casing, a ring
glidable on said shaft and adapted for tight-
ening engagement with a seat provided by

the casing, and means on said shaft operat-

ing by centrifugal force and connected with -
said ring for seating and unseating the same.
17. A centrifugal pump or blower, com-
prising a casing provided with inlet and out-
let passages, a rotary member within said

-casing formed with passages intermediate
_said inlet and outlet passages and adapted

when rotated to force a fluid medium from

" the inlet passage to the outlet passage, a

shaft carrying said rotary member and
mounted in the wall of the casing, a ring

"~ glidable on said shaft and adapted for tight-

35

ening engagement with a seat provided by
the casing, and regulatable means on said

. shaft operating. by centrifugal fcrce and
* connected with said ring for-seating and un-

40
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seating the same. T
18. A centrifugal pump or blower, com- :

-prising a casing provided with inlet and-out- ,
. let passages,
-casing

a rotary member within said
formed with passages intermediate
said inlet and outlet passages and adapted
when rotated to force a fluid medium from
the inlet passage to the outlet passage, an -
axially shiftable shaft carrying said rotary -

S

member and mounted in the wall of the cas-
ing, a ring secured to said shaft and adapted
for tightening engagement with a seat pro-
vided by the casing, and adjustable means
acting on said shaft and tending to seat said
ring. - - - :
19. A centrifugal pump or blower, com-
prising a casing provided ‘with inlet and
outlet passages, a rotary member within said
casing formed with passages intermediate
said inlet and outlet passages and adapted
when rotated to force a fluid medium from
the inlet passage to the outlet passage, an
axially shiftable shaft carrying said rotary
member and mounted in the wall of the cas-

60
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ing, a ring secured to said shaft and adapted .

for tightening engagement with a seat pro-
vided by the casing, an adjustable spring
acting on said shaft in axial direction and
tending to force the ring on its seat, and
means operating by centrifugal force and
acting on said spring in a direction for un-
seating the ring. _ :
90. A centrifugal pump or blower, com-
prising a casing provided with inlet. and
outlet passages, a rotary member within said
casing formed with passages intermediate
said inlet and outlet passages and adapted
when rotated to force a fluid medium from
the inlet passage to the outlet passage, an
axially shiftable shaft carrying said rotary
member and mounted in the wall of the cas-
ing, a ring secured to said shaft and adapted

L1
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for tightening engagement. with a seat pro-

vided by the casing and pressure chambers
provided by the casing and rotary member
at. opposite sides of the rotary member and
communicating with the passages for the

fluid medium, the area of the rotary member

acted upon by the fluid medium within the
chambers being different so that a differen-
tial pressure is produced which tends to un-
seat said ring. B

’o N

In testimony‘nwhereqf‘al have affixed my .

signature.

- LUDWIG WEIL.



