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'SEPARATOR, OF STOCKHOLM, SWEDEN. -

 CENTRIFUGAL MACHINE.

| ‘No.911,852

I- Specification of Lettera_ P&'Ee;nt.

To all'who:ii'it may concern:

~ Beit known that I, ANDERS JonAN ERI0S-
SON, & subject of the King.of Sweden, resid-

ing at Stockholm, Sweden, have invented a
5 new and useful Improvement in Centrifugal
- Machines, of which the following is a full,
- clear; and exact description, reference being

had to the accompanying drawings, which

form, a part of this specification.

10 My present invention relates to improve-i

ments in centrifugal machines for separating

- solid matters from liquids and especially to
~ separators of the class described in my United
States Patent No. 773,489, and 1t more par- |

ticularly relates to arrangements for the au-

e
T

compound into the centrifugal mschine. In

- centrifugal machines of this kind-there are

two different shafts, one driving the centrif-

20 ugal bowl at a certain speed and the other

“driving a mechanism inside the bowl at a

" different speed from that of the bowl. These
 two shafts receive their different speed by
- means of a gearing device such as that de-

o5 st ibed in the patent of Birger Ljungstrom
No. 845,103, dated February 26, 1907. In
‘that patent a device is shown, in which one
shaft has the shape of a boy, in which cog-

. wheels roll with their naves on rolling sur-
30 Taces, said cog-wheels gearing with a central,

~fixed' cog-wheel. The naves of the cog-

. .wheels are embraced by a cross-piece or the -
- like, to the center of which a cog-wheel 1s.

secured, gearing with other cog-wheels, roll-

' g5 Ing upon & cog-ring, the naves of said cog-
“wheels being secured to a digk or the like.
~ To the center of said disk the other shafy is'
-~ secured. Briefly, between one shaft and a
. fixed gearing-wheel a series of wheels ‘1s
40 placed, which, by the rotation of the shatt,

gets a rotary motion, which, by means of

other wheels, is:imparted to the other shaft.

In this way said -shaft is connected with a

- fixed wheel by means of & gearing transmis-
45 slon,andonthataccount thereaction pressure

tomatic regulation of the flow of the liquid

© UNITED STATES PATENT OFFICE.
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tween the qua,ntity_ of solids stratifying along

the inner periphery of the bowl, -and the re-

action pressure acting upon the fixed wheel.
On this fact the present invention is founded.

~.On carrying out my invention 1 arrange g

theshaft or spindle of the said fixed cog-wheel

in'such a manner that it can turn in a journal

box.* The turning motion of said part is,-

| however, counteracted by a spring, Weiépt,
or in any other suitable way. The motion

of the turning part is transmitted to a valve
in the feed pipe or to some other guitable

regulating device, said motion being trans-

mitted in a mechanical way such as by means
of a cord or cog-wheel-gearing, or in & pneu-
matic, hydraulic or electrical way. o
The invention is illustitaed on the annexed
drawings, in which— . o
~ Figure 1 shows a centrifugal machine 1n
elevition, in which the motion of the turning

70

part is-transmitted to a lever by means of

valve or cock arranged in“the feed pipe.

Fig. 2 is.a section on line 2—2 of Fig. 1.
‘Fig. 3 is_a detail -elevation of a modified
valve-operating device. Fig. 4.shows a cen-

‘a cord or a chain, said lever acting upon a

80

trifugal machine in elevation in which the

‘motion of the turning part is transmitted to
the régulating device by means of a cog-
wheel . %earing. Fig. 5 is a section on line
5—d oL

Fig. 4. Fig. 6 shows a centrifugal

85

machine in elevation, in which the turning

part whose ‘motion is transmitted. to the
regulating device extends through the cen-
trifugal machine, said extension being at

its upper end connected with a cock, ar- -
ranged in the opening of the feed pipe. Xig.

7 is a section on line 7—7 of Fig. 6. Fig. 8
shows a centrifugal machine in elevation, in
which the motion of the turning part is
transmitted through the medium of an
hydraulic " arrangement. Fig. 9 shows a
centrifugal machine in elevation, in which

the motion of the turning part is'transmitted
through the medium of an electrical ar-

100.
- . which acts upon said fixed wheel to rotate --
it is (apart from the frictional losses) directly
~proportionate to the work which is performed
~ inside the bowl by the mechanism for trans-
50 porting the solids out of the bowl. Said .
~ pressure depends, in its furn, upon the quan-

tity of solids which has strati ed along the -

rangement shown in diagram. Figs. 10 and
11 are respectively a vertical section and a
horizontal section, of the gearing. h
In'Figs. 1 and 2 a 1s the frame of the cen-
trifu%&l machine, b the centrifugal bowl, ¢’ 105
the bowl casing, and. ¢ the drniving shaft.
. _ _ " Inside the bowl there is a device d’ for trans-
~ inner periphery of the bowl and which is to | porting the solids outside the bowl. A de-
~ be transported outside the bowl. It 18 evi- | vice wof this character is shown in Letters
55 dent, that in this way there is a relation be- | Patent issued to me October 25th, 1904, No. 115
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- of the present invention.
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¥igs. 10 and 11.
“provided with a cog wheel 11 gearing into

773,489, 1t not being herein shown in detail,
as 1ts particular construction forms no part
| sald device ¢’ is
driven from a shaft d, whicl is driven from
the shalt ¢, at a speed different from that of
the shaft ¢, by means of a gearing device, in-
closed in the box e, and a shaft or soindle 7.

The gearing device is shown in detail in
The shaft or spindle 1 is

the cog wheels 12, which are provided with
shafts 13 pressing agamnst the rolling sui-
Taces of the inner walls of the rings 14 secured
to-the box e. The shafts 13 are embraced
by the cross-piece 15 rotatahle around the
axes of the shaits ¢, d, . 16 is a pinion
secured to the cross-piece 5. 17 is 4 cir-
cular cog-ring secured to the inner wall of
the box e, Two cog-wheels 18 are placed
between, and mesh with, the pinion 16 and
cog-ring 17. The cog-wheels 18 rotate on
shafts 19 that project from the disk 20
secured to the shaft d. This gearing deviee

1s constructed i accordance with the apDil-
cation of Ljungstrom hercinbefore referred

to, but no particular construction of gearing
device is essential to the present invention.
From' the spindle f, which is turnably ar-
ranged on the frame, an arm ¢ projects,
sald arm being connected Ly means of a
cord n with a lever 4, which is secured to the

~spindle & of the valve or feed regulating de-

£0

~or on account of the iiquid compound Leing
too rich 1n solid matters, the shalt d will e

45

50
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vice { on the feed pipe I’ and pivotally sup-

orted on the valve by means of o link 7
'he spiral spring m acts to press the spindie
k to 1ts hig}f‘le-st position. - The.device acts

1m the following manner.
_Power is applied to the machiune Ly means

of a belt engaging the shaft ¢ or box.

Ul a considerable quantity of solidmatters
should stratify along the inner periphery of
the bowl, co account of too great a quantity
of iquid compound being fed into the Lowl,

loaded more than before. . As said shaft is
connected with the shaft 7, this wiil Le acet o
upon by the inereased reaction pressuie oo
as to turn a hittle. This turning motionis
then transmitted hy -means of the cord % to
the lever ¢, the front end of which will Te
pressed downwards, so that the cock ['is
more or less throttled. Thereby the flow of

‘the liquid compound to the centrifugal
machine will he restrained, and then_ the

quantity of solids on the inner periphery of

the bowl will also soon be reduced. ™ As

soon as the work of the transporting device

1nside the bowl is reduced, the load on the

shaft d will also 'be reduced, whereby the
reaction pressure on the spindle 1 decregses,
so that the arm ¢ on account of the tension
of the spring m is turned to its normal posi-
tion, Where%y the cock ¢ is fully opened
again. R

il

I
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In ig. 3 & modification is shown, in which
the lever 2 1s loaded by a weight n instead of
a sprog, sald weight acting upon the lever
to hold 1t 1 the position shown in the ligure,
whereby the valve is fully opened. When
the spindle fis loaded more than normall y,
the weight » and the lever i
postiions shown in dotted lines, wh erehy the
cock 1s throttled. |

In Figs. 4 aud 5 adother cinbodiment of
my nvention is illustrated. The box e is
omutted and the spindle £is integral with (he
siadt . By means of bevel gears o and 0%,

shalt o*) and bevel gears of and o', the shaft 7

Is connected with the spindle o, which, by
means of the spirai spring p, is normally held
in- a certain position. Ihe spindle o Iy
screw-threaded at its upper end, and this
end of the spindle fits into a threaded shell G
securcd to the tube . By meaus of aflexible
tube ¢ or m any other suitable way the said
tube 7 18 joined with the feed tube ¢.for the
liquid compound.  The tubic » opens on the
fioat %. The arrangement acts in the fol-
owmg way: I the loading on the shaft d be
mereased on account of the neres sed rosici-
ance. mside the bowl, the torsion-. of the
spring p will be overcome und by mieans of
the cog-wheel gearing the spindle o is
turned more or less in the direction indicated
by the arrow.
and then also the tube r, whereby the open-

T

b ]

1ng thereof is lowered against the float v and

become more or less constricted.  The flow
of the liquid componnd into the centrifugal
machine will in this way be restrained and
then the quantity of the separated solid
matters reduced. When the work of the
inuner mechanism is reduced, the load of the
shaft d 1s also rediiced and then the spiral

spring » turns the spindle ¢ with the spimdle 7’

to then normal positions. The opening of

the tube » 1s then again raised from the (fout

and the flow of the liguid compound to the
machine is increased. . It is evident that the
spiral p need not be arranged so as to act by
means of its torsion, nor need it be arranced
to.act wpon the spindle o, hut can be other-
wise arranged or connected to produce the
sane resuudt. - | | |

I Wigs. 6 and 7 another modified form is
shown. — As'in Figs. 1 and 2, the shaft d is
driven from a gearing device in a gearing-hox

¢ and connected with the spindle f, whicl is

provided with a projecting arm ¢. In this

embodinient said arm is conneeted with a

fixed part on the frame by means of a spiral
spring v, the spindle f passes throvgh the
wiole machiine, requiring ithe shaft d to e

Ahollow, and at its upper end has an enlarged

month, which surrounds the opening of the
feed pipe z.  When the inner transporting
mechanisim is overloaded, the shaft d will
alsc be so. The reaction pressure on the

will take the

The shell ¢ will be lowered .

70

it
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{ spindle /' will then be increased and the ten- 130
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whereby the spindle f will turn in the direc-

tion indicatec by the arrow, thereby closing

more or less the opening of the feed pipe z.
As soon as the quantity of the separated sohd

matters becomes normal, the reaction pres- |
sure will be reduced and the spindle fwill

then turn to its normal position on account

 of the action of the spring v, thereby more

fully opening the feed pipe z. -

~ In all the foregoing embodiméﬁts the ten-
sion of the springs used may be varied in any

- suitable way, whereby the capacity of the

- centrifugal ' machine may be varied.
~ In Fig. 8 the machine is the same as in-
~ Fig. 1 with the exception of the regulating

‘device itself which is pneumatic or hydraulic
~in character. Connected to arm ¢ is the
o 11 of a cylinder 12. Connected to
15
" is a pipe connécting the two pistons. - When

15

20

 reaction pressure to turn a little as before
- described, the arm g turns clockwise, and |
the piston 11 is moved and acts upon the
. liquid or die in the cylinder 12, pipe 15 and
e. - | pressure.. -

95

1ston

lever 4 is the piston 13 of a cylinder 14.

the shaft f is acted upon by the increased

- cylinder: 14 to force the piston 13 down-

" wardly, thereby through lever 4, throttling

30

" the tube r opening on the float u, precisely as

. the normal. The arm ¢ in this modification
* forms a contact arm’ adapted 1n its move- |

40

in Fig. 4. The lower part of the machine 1s

h not shown, but it may be assumed to corre- |
35

spond to Fig. 1, in which the arm g is turned
when the reaction pressure increases beyond

ment to move over the contacts 29 of an
electrical resistance 21. 22 is a solenoid and

924 g source of current supply, ‘such as a
“dynamo. The first contact of the resistance
is connected by conductor 25 with one pole

~ of the dynamo,.the other pole of the dynamo

195,

bl

being connected by conductor 26 with one
-end of the solenoid 22. The other end of the
solenoid is connected by conductor 27 with
the pivoted end of arm g. 'The core 23 of | g di T

. | posed Letween the two driving shafts to pro-

the solenoid is connected to the pipe 7.
When the lever ¢ is turned clockwise as be-
fore described, the arm g moves to cut 1n re-

sistance, thereby weakening the solenoid 22
 and permitting the pipe 7 to drop, thus de-

55

60

creasing the supply of ‘liquid to-the sepa- |

rator, as will be more fully understood by
reference to the machine of I'ig. 4.

~ Ttis evident that the arrangements for the |
- automatic regulation of the flow of the liquid |

compound may be used in centrifugal drying

separators and will work in the same manner

as in centrifugal machines. . -

~ Having now fully d scribe’dmy iﬁvéntion,'-

- what I claim and desire to protect by letters,

Patent 1s:

"1, In a centrifugal machine for separating |

)

from turning but permitting it, to turn to
an extent proportionate to. said reaction

5. In a machine

3

‘sion of the spring ‘v will be overcome, | liquids from solid matters, the combination
| with the bowl and a -device for transporting

solids outside the bowl, of a gearing device

interposed between the bowl and the trans-

porting device by which the bowl and trans-
porting device are driven at different speeds,
a shaft engaging the gearing device and
adapted to turn on account of the reaction

70

‘pressure from the transporting device, a de- -

vice for regulating the feed of the hquid 75

compound to the bowl, and means connect-

ing the shaft and the feed regulating device

| by which the latter 1s operated.

"2. Ina centrifugal machine for separating

liquids from solid matters, the combination go

with the bowl and a device for transporting

solids outside the bowl, of a gearing device-

interposed between the bowl and the trans-

porting device by which the bowl and trans-
porting device are driven at different speeds, 85
a shaft engaging the gearing device and
adapted to turn on account of the reaction’

pressure from the transporting device, and a

tension device tending to restrain said shatt
90

3. In ‘a machine for separating liquids .
B T from solid matters, the combination with the

In Fig. 9, I have shown the feed tube ¢

connected, by means of a flexible tube s, with

bowl and a device for transporting the solids 95

outside the bowl, of a shaft connected with

the solids transporting device and adapted to
turn on:account of the reaction pressure
therefrom, a feed pipe for conducting the

liquid compound to the bowl, a device for 100

regulating the feed from the pipe, and meaus
| connecting the shaft and the feed regulating

device to cause the one to be operated by the

other, whereby the feed of the liquid com-
‘pound to the bowl is caused to vary with the
‘variation of solids in the bowl, substantially
“as deseribed. : |

105

.4, In -a machine for separating ‘liquids
from solid matters, the combination with the
bowl and its driving shaft, of a device for
transporting the solids outside the bowl and *

‘g driving shaft therefor, a third shaft, a gear-
ing device engaging the third snaft and inter-

portion their speeds, a feed pipe, for con- 115

“ducting the liquid compound to the bowl 2
device for regulating the feed from the pipe,
‘and means connecting the third shaft and the

regulating device whereby one is operated by
the other to cause the feed to vary with the 120
turning of the shaft. _ : B
for separating liquids
from solid matters, the combination with the
howl and its driving shaft, of a device for
transporting the solids outside the bowl and 125
a driving shaft therefor, a third shatt, a gear-

ing device engaging the third shaft and inter-

posed bhetween the two driving shafts to pro-
portion their speeds, a feed pipe for con-
ducting the liquid compound to the bowl, a 130

110
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regulating valve thereof, & tension device kereunto seb my hand, at Stoelholm, on {his
nermally bolding said valve opeii, an arm on | 27 ay of epruary, 1006

i 1, = i ‘- : y : e o A '

the third shaft wnd nieans connected with CANTYIITIR TOVET A N T e

- . ' | AN RE TGV N IR TS SON.,
- % S S S _ L ry el Ve LEn R R R i T A S R W A 9L TR LN [ ‘
tae armo wnd adapted to be actuated DY the _ *
arm uo more or less cloge sald valve against Witnogses:

e B A '"l'ﬁ . . Y i R ) - A -‘J‘”trJ PRl AR R TR -L e LAt

the notion of the tension deviee. LY HERTTERETR G,
‘ 1" e -1 .qul- r: e el b -:r' 1 ‘ . .|II.- * ) 1 g ‘
4 testimony of which inven cion, 1 have




	Drawings
	Front Page
	Specification
	Claims

