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ARNOLD PFAU, OF MILWAUKEE WISOONSIN ASSIGNOR TO ALLIS—OHALMERS OOMPANY OF
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Patented Sept 29, 1903

' To all whom it May concern:

at Mllwaukee in the county of Mﬂwaukee
O
- taln new and useful Turblne of Wthh the fol-
lowing is a specification. = -
This invention relates to turbmes, fa,ns
pumps and-similar apparatus which are ac-
10 tuated by a fluid or which force a fluid, and

the purpose of this invention is to prowde a
structure by which the ‘“end thrust’ on the !

“shaft or spmdle is antomatically balanced by
the action of the apparatus itself, whereby

15 damage to the apparatus may be avoided and
thrust bearings may be dispensed with. - It
'is immaterial whether such ““end thrust” be

eeused by an application of load to a turbine
" or the release of the load therefrom, or

20 whether it be caused by static pressure or

the kinetic energy of a fluid, by gear connec-

tions or otherwise.

Speelﬁeally, this mventlon comprlees Ja--_
structure of epparatus which 1s provided-

25 with a chamber to which fluid under pressure,
~ specifically thelfluid which operates the ap-

paratus or the fluid forced thereby, is admit-
~ ted to act with an endwise thrust against the

~ spindle or a piston thereon, the entrance to
30 and the escape from said chamber being gov--
erned by the movements of the spindle 1tself,

the entrance and exhaust passages bemg
opened and closed in Inverse order so that

the fluid 1s permitted to aecumulate in said

'35 chamber under pressure or 1s per:m_ltted to
~exhaust freely therefrom.

Referring to the dra:wmgs Whleh accom-

~ pany this specification and form a part there- |
- of, and which illustrate embodiments of this

40 invention as applied to an ordinary type of
‘steam turbine, and on which drawings the

- same referenqe characters are used to desig-
nate the same elements wherever they may

- appear in each of the several views,— Figure
45 1 1s an illustration in vertical lengltudmal
section of a steam turbine embodying this
invention. Fig. 2is.a similar sectmnal View
~ showing a modification. =~

: 50 the casing or stator of a steam turbine of the
. Parsons tyge provided with the high pres- |
sure stage

o | ol
Be it known that I, ARNOLD PFAU a citi-
zen of the Republic of Switzerland, remdmg;

= and State of Wlscenem have invented a cer-

“vided with a chamber 19, to which steam can-
flow from the steam spece 16 of the turbine
by passing through the passageway 20 exist-

Meunted Wlthm the easmg 1 18 the spmdle 5
which is shown more or less diagrammatic- .

ally by the drawings,-this spindle being pro-

Vlded Wlth the several. portions D, K, F of
different diameters to' correspond Wlth the 60-

| several stages formed by the casing and be-
| ing supported by the shaft extensions 6 and
| 7, which pass through the glands 8 and 9 of |

the casing, and which may. be supported in

any suitable or preferred way. All of the 65

parts just enumerated may be of any OI‘dl- .

nary or preferred construction. =
The casing 1 is provided at the high pres-.

vy | sure end with the abutment 10 which'1sin -
“the form of a ring, the inner periphery 11 -of
which is preferably spaced from the spindle 5.
and arranged concentric therewith. Se- -
cured to the casing and on the outside there-
of with respect to ring 10, 1s a casing 12-which
‘may be formed as a separate member a,nd at- 75 -
tached to the casing 1 ot may be formed inte-

70

gral therewith, this casing 12 provldmg &

_che,mber 13.

A ring or piston 14 is secured to the Spin=

| dle 5, preferably by being formed as ar in-"80
| tegral part thereof, and this piston 1s located

within the chamber 13 with a part thereof,

as, for example, the face 15, located’ ed]e— _
cent the ring 10, the piston 14 forming ‘a di-
vision wall between the steam space 16 of the 85

turbine and the ehamber 13, and being acted

upon by the steam in steam space 16 and by
the steam in the chamber 13. The casing

12 is also provided with a projection 17 ex- .
tendmg toward the spindle 5, and the spin-

00
dle 5 is preferably formed Wlth a correspond-

ing projection 18, the casing 12 between .

the shaft 6 and said projection 17 being pro-
95 .

ing between the ring 10 and the part 15-of

“the piston 14, through ehamber 13 and the

fare through said passages reepectwely

passageway 21 existing between the projec-

tions 17 and 18. The ring 10 and part 15 100

of the piston 14, and the projections 17 and

18 form 1n eﬂ'ect valves which control the

: | flow of stéam through the passages 20 and
On the drawings, the numeral 1 demgnates _

21 by increasing or diminishing the thorough-
105
‘'The numeral 22 desugna,tes a pipe or con-. |

the intermediate sta,ge B, and | duit which' is in" communication with the.

the low pressure stage C, said. casing bemg { chamber 19 and serves to connect said cham-

})mwded with blades 2 and with a steam in-
55 let port 3 and an exha,ust port or plpe 4

l

ber either with the atmosphere, or prefer-
ably, __w1th the main exheust pipe 4 of the 110
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tufbine, as shown, and the thoroughfare ! secured to the slidable valve 31 which con-

through this pipe is controlled by any pre-
ferred form of throttling valve, as the globe
valve designated by the numeral 23.

~The action of the apparatus is as follows:

Referring to Fig. 1, if the spindle 5 is thrust

to the right, the passageway 20 will be en-

larged, steam will pass freely into the cham-

“ber 13, but as the movement of the spindle
contracted passageway 21, the steam cannot

-escape from said chamber as readily as it en-
- ters1t, and the consequence is that the pres--

sures existing in steam space 16 and chamber

13 become substantially eqﬁa]ized, and as

the steam in chamber 13 acts upon the end

‘surtace of the spindle 5 included between the

periphery of the spindle (indicated by dot-
ted lines a—a), and the circle formed by pro-

Jection 18, the spindle 5 will be forced to the

left, provided the surface exposed to this
pressure is large enough so that the pressure

‘upon 1t exceeds the force tending to thrust
the spindle to the right. Under these con-
ditions the piston 14 projecting outwardly

from the periphery of the spindle 5 (indi-

~ cated by the dotted lines a—a), is subjected

30

- steam cannot so readily.

- 385

on each side to substantially the same pres-
sure and does not exert any force in either di-

‘rection. If, on the contrary, a force is ex-

erted now to force the spindle 5 to the left,
the thoroughfare 20 will be diminished,
thoroughfare 21 will be increased, and the
ass from steam
space 16 into chamber 13, but the steam in
chamber 13 can readily expand and escape
through thoroughfare 21 and pipe 22, where-
by the pressure is reduced in chamber 13,
but the full steam pressure in steam space

16 1s acting against the piston 14, tending to

40

45
o0

99

force the spindle to the right. By suitably
adjusting the valve closure 24 of the valve
23 so that the thoroughfare through said

‘valve 1s more or less throttled, the escape of

steam from chamber 13 can be so regulated
that the so-called “hunting”’ of the spindle
may be practically avoided. The permis-
sible movement of the spindle 5 is, of course,
less than the amount of clearance. between
the blades which it carries and the blades
carried by the casing 1, and as these spindles

“are comparatively heavy, and the movement

required and desired to admit the steam
to or release it from the chamber 13 is
comparatively slight, excessive “hunting”’

shonld be avoided. .
The apparatus shown by Fig. 2 of the

- drawings is in all substantial particulars the

60

65

same ss that shown by Fig. 1, and it does not

require explanation except as to the modifi-

cation shown. The shaft 6 in this construe-

tion is provided with a collar 25 secured
‘thereto, within the groove 26 of which are

recelved the pins 27 of a forked lever 28,
rovided with a suitably s_upﬁorted pivot 29.
o this lever 28 is secured the valve rod 30

trols the port or thoroughfare 210, vhich

thoroughfare corresponds in function to the
thoroughfare 21 shown by the apparatus dis-
closed by Fig. 1 of the drawings, the projee-
tions 17 and 18 shown by Fig. 1 being dis-
pensed with in the modification and the
valve 31 being substituted therefor. The
operation of this form of the apparatus is in
all respects similar to that of the preferred
form described above, for as the spindle 5
moves to the right, the valve 31 diminishes
the thoroughfare 210, and when the spindle

-5 moves to the left, the valve 31 enlarges the

thoroughfare 210.

What I claim is,—

1. The combination with a casing, of a
spindle rotatable therein, said spindle being

| provided with a piston, said casing being pro-

vided with a second casing and an abutment
whereby a chamber is formed, said second
casing being provided with a projection on
the mterior thereof with which said spindle is
adapted to coact to enlarge or diminish a
passageway existing therebetween, said pis-
ton being located in said chamber and said

1 spindle and piston being adapted to approach

sald abutment while receding from said pro-
Jection, or to approach said projection while
receding from said abutment, whereby pas-
sageways existing between sald abutment
and sald piston, and between said projection

and sald- spindle; are increased and dimin-

1shed respectively by the movements of said
spindle. - .

2. The combination with a casing, of a
spindle rotatable therein, said spindle being
provided with a piston, said casing being pro-
vided with a second casing and an abutment,
whereby a chamber is formed, said second
casing being provided with a projection on
the interior tﬁereof with which said spindle

1s adapted to coact to enlarge or diminish a
‘passageway existing therebetween, said pis-

ton being located in said chamber and said
spindle and piston being adapted to ap-
proach said abutment while receding from
sald projection, or to approach said projec-
tion while receding from said abutment
whereby passageways existing between said
abutment and said piston, and between said

_ Hro] ection and said spindle, are increased and

limmished respectively by the movements
of said spindle, a conduit adapted to receive
the filuid exhausted from said chamber, and
a valve for controlling the thoroughfare
through said conduit.

3. The combination with a casing, of a
spindle rotatable therein, said spindle being
provided with a piston, said casing being pro-
vided with a second casing and an abutment

‘whereby a chamber is formed, said piston be-

Ing located in said chamber and provided
with a projection adapted to coact with said

70
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second casing to enlarge or diminish a pas- 130
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~ being adapted to approach said abutment

ot

while the projection thereof recedes from

sald second casing, whereby passageways
existing between sald abutment and said pis-
ton and between sald second casing and the

projection on said spindle, are increased and
diminished respectively by movements of

said spindle.

10

4. The combination with a casing, of a

spindle rotatable therein, said spindle being
provided with shaft extensions and with a

~ piston, said casing being provided with a sec-

15

ond casing and an abutment whereby a

chamber is formed, said piston being located |
in said chamber and adapted to approach or

recede from said abutment, whereby a pas-
sageway existing between said piston and

sald abutment may be diminished or en-
larged, a second passageway being provided
between the spindle and said second casing at
a point between the exterior surface of said |
spindle and said shaft extensions, said sec-
ond passageway being adapted to be dimin-
- ished by a movement of said spindle which

enlarces said first mentioned passageway,
and to be enlarged by a.movement of said

~ spindle which diminishes said first men-

- provided with a piston, said casing being pro- | -

‘tioned passageway.

] R

5. The combination Wlth A casing, of a

spindle rotatable therein, said spindle being

sageway existing therebetween, said piston

1in the presence of two

- Witnesses: =~

vided with a second casing and an abutment
“whereby a chamber is formed, said piston be-
ing located in said chamber and movable to
approach or recede from sald abutment to
permit the steam to act upon one side thereof
to force the spindle 1n one direction or to act

upon both sides thereof to equalize the pres-

‘sures exerted upon both sides of said piston,
| said spindle being provided with an end sur-
face that may be exposed to steam under
pressure when the pressures of the steam on

opposite sides of said piston are equahzed.
6. In a turbine, the combination of an end-
wise movable rotor having blades upon which

the working fluid causes an end pressure, a

casing surrounding said rotor and having
‘blades alternating with the blades of the
rotor, said rotor having -an end surface ex-
‘posable to fluud pressure in the same direc-

tion as the end pressure caused by the work-
ing fluid, and abutment on the rotor at times

posure of said surface to fluid pressure as re-
quired to balance said rotor and also to pre-
vent blowing out. of fluid pressure to the ex-
haust. o o

 In testimony whereof, I affix my signature
witnesses. '

ARNOLD PFAU.

G. F. DE WEIN,
JACOB JACOBSEN.

& _
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coacting with the casing to control the ex-
55

45
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