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To all wlont it TIeLYy COTCCOTIL -

Be it known Lhatl {(xUSTAV TER ‘\IFPR, a
subject of the German Emperor, residing at
Hanover, Germany,haveinvented certain new

and useful Improvements in or Relating to

entrifugal Machines, of which the f{)]lowmw
1S a apeczhc&tlon.

This invention is mtended for use n centrif-

ugally drying various materials, more par-

ticularly liquid or pasty masses—such as, for .

instance, town sewage v the drying
is effected very efliciently owing to the ma-
terial being treated not in a single annular;
but 1u several separate, mdependentl_} -acting
cendtr 1fag3.l chambers.

The invention also relates to the antomatic
regrulation of the supply and to the discharge

of the above-mentioned specially-arranged
chambers during continuous working. While

the feeding and the discharge of the solid

miatter are effected penodlcally, the liquid
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separated is continuously and ‘sepamtelv dis-
charged.

It is true that 5uggest‘,mns have already
been made to use independent chambers: but
such proposals relate to centrifugal machmes
in which no filters are used and in which the

discharge of the dried mass takes place in a

continuous manner through a narrow slot of
constant size. In the centrifucal machine
according to this invention, however, the use
of filters 1s an essenfial feature, the walls of

the separate chambers tapeiing outward in

thie shape of a wedge, beinr completely or
partiaily constituted by Glter-surfaces.

fected by a suitabie movement of one or more
limiting-walls of the chambersor of a portion
of a hmxtmg wall, said movement taking place
when Lhe drvmﬂ' process in the chamber 1n
(question has heen completed.

Fxamples of the construction according to
this invention are given in the accompanying
drawings, in which—

Figure 1 is a vertical section throuurh the
centrifugal machine; Fig. 2, a partial plan
view; Filg. 3, a vertical section, in front ele-
ation, of one part of the machine on an en-
larged scale; Fig. 4, ahorizontal cross-section

50 througlr one of the centrifugal chambers;

The
discharge of the centrifugal machine is ef-

Fig. 5, a vertical section on the line A B of

Fig. 3seen from the left-hand side, and Fig.
Fig. Tisamodi-

6acorresponding plan view.
fication of a centrifugal machine in horizon-
tal section. Figs. 8, 9,-and 10 are details.
Fig. 11 is a vertical section; and Fig. 12 is a
horizontal view, partly in seetion, of a modi-
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fied device for charging and discharging the

cenfrifugal chamber. Fige. 13 1s a vertical
section thwuu*h the centrifugal chamber,
showing a portion of the above mentioned
device.
fied form of the chainber-opening mechanism,
Fig. 15 being a detall view of a modified form
of roiler-track. o |
With special reference to Figs. 1, 8, 4, 7.

11, and 12 the centrifugnl chambers § are ar-

ranged radially almm the driving-spindle c.
¢ 1s the upper, and ¢ the lower, limiting-wall
of the centr ifugal chambers 5. These litnit-
ing-walls ¢ ¢ are preferably constituted by

two parallel horizontal plates rigidly bolted

or secured to the spindle «, Figs. 1, 3,11, and
12. In the construction illustrated in Figs.
1 to 6 the side walls ', Fig. 4, are curved
in order to increase the space of the cham-
bers. One of the side walls « 1s piveted
about a spindle ¢, Figs. 3 and ‘4, the fixed but
detachable wall  constituting a iilter. In the
construction shown in Fige. 7 both lateral walls

 d', converging outward in the shape of a

wedge, are hinged by medns of hinges ¢, the
wall « foi mlmr- a filter-surface. Instead of
being radial the. centrifugal chambers can be
made oblique or tmgentml. The upper and
the lower limiting-witlls ¢ ¢ of the chambers
can be arranged, of course, at an angle to each
othier and the lateral walls d & parallel, or all
the IImiting-walls may be made inclined out-
ward, so as to produce a pyramidal or conical
chamber which may be of round, oval, or
other cross-section. A special reduction or
contraction may be made at the end of the
centrifugal chambers nearest to the spindle «.

- The drwmg-spmdle @ could of course be ar-

ranged in a horizontal position. The mate-
rial to be dried, which is introduced into the

- separate chambers in the manner hereinafter
| more fully described, passes, owing to the ac-
tion of the centrifugal force, into the outer- 100
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Fig. 14 is a sectional view of a modi-
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most end of the wedge-éhaped chambers é, the

- pumber of which can of course vary, and

owing to the combined action of centrifugal
force and to the wedge-shaped form is strongly
compressed, the liquid being expressed and

passing through the filtering or sieve-open- |

ingsof iiie chamber-walls. A clogging of the
hlter-openings cannot, take place, as the par-
ticles of the material having the greater spe-

1o crfic gravity always press outward, while the
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20

liguid having smaller specific gravity. which

remains behind the heavier particles or is
forced back by them, always finds an oppor-

tunity for escaping through the free filter-
openings, whence it passes to a separate out-
let. Owing to the sliding movement which
the material treated effects along the filter-
ing-surface, any filter-openings that may have

become clogged are cleaned again during the -
feeding, but chiefly during the discharge of the |

dried material. As may be seen in Figs. 4 and
12, at the back of the sieve or filtering-walls

~« of the centrifugal chambers is arranged a
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- the passage of the liquid are arranged at the |
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collecting-chamber ¢ for receiving the liquid
expressed.
vided with a branch A, forming a spout under
whichis provided adraining-chamber ¢, Fig. 1.
The separation of the liquid is greatly assisted
if the sieve or filter-openings for the passage
of the liquid are arranged in the wall of the
chamber / situated at the rear relatively to
the direction of rotation, as shown in Figs.
4, 7,and 12. According to experiments made

the escape of the liquid takes place, even when
all the walls of the centrifugal chambers are

made in theform of sieves, exclusively through
the rear wall of the centrifugal chamber rela-
tively to the direction of rotatien, becavse at

that surface or plane there is not only no ex-

cess of air-pressure, as at the front plane, but,

on ths contrary, .there is a certain amount of

depressicn or vacuum. The escape of the lig-
uid will therefore be :ucilitated or greatly as-
sisted by the suction due to the depression of
air 1f the sieve or filter-openings intended for

back relatively to the direction of rotation of
the centrifugal chamber.

have only a secondary importance as regards
the escape of the liquid. In certain kinds of
material to be treated it is, however, advisable
to arrange filter-openings of a certain shape
1n the front walls, because owing to the air
entering through these openings the drying
18 more complete, and no particles of water

at the front wall. The clogging of the filter-
ing-openings, which frequently occurs in the
well-known centrifugal machines, does hot oc-
cur when the main filtering-surfaces are ar-
ranged in the wall of the centrifugal chamber
situated at the rear with reference to the di-
rection of rotation, for the following reasons:
The process taking place during the separa-

This collecting-chamber is pro-

Kliters arranged |
on the othersides of the centrifugal chambers

$

1

I

-&re held back by the formation of a vacuum |

tion of liquid goes on in such manner that

‘the first particle of solid material settles in
' the outermost portion of the chamber.

The
heaviest particles will settle outside and the
Lighter liquid inside.  As fresh solid particles
come in the liquid is forced out as the solid
particles settle in the outer portion of the
wedge-shaped chamber.
remaining behind the specifically heavier par-
ticles finds an opportunity of escaping at the
filtering-surfaces. There is no tendency in
this case on the part of the solid particles to
pass through the filtering- wall, as owing to
the infinence of the action of eentrifucal force
they have the tendency to rush outward in
radial direction. On the contrary, the sliding
movement executed by the material along the
filtering-surface helps to clean any filter-open-
ings that might have become clogged.

The device for the automatic regulation of
the discharge or of the feeding of the centrifu-
oal chambers is shown in Figs. 1 to6or 8 to 13.

/0

The liquid always
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At certain time intervals (according to the ca-

pacity of the centrifugal machine or to the
nature of the material treated) the supply
must be interrupted and the centrifugal cham-
bers opened in order to allow fthe dried mate-
rial to be discharged by centrifugal force.

' The supply must be discontinued uatil the
' chamber opened has discharged the whole of

its contents and been closed again. ‘The above
objects are attained by providing a cam ac-
tion, so that the parts operating the opening
and closing devices for the feed and for the
centrifugal chamber are only operated at cer-

Qo
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tain definite times. The “‘dead movement

is limited by projections, recesses, or stops of
given size, which limit the time of action of
the closing or opening parts.

The introduction of the material is effected

through a central chute or pipe A, which is

provided at the bottom with a number of out-
let-branches £', the number of which corre-

105

sponds to the number of the chambers, said

outlets distributing the material to be treated
among the various chambers. |

The organs for opening and closing of the

centrifugal chambers b are constituted by the
already-mentioned oscillating chamber-walls
d'. For opening ard elosing the pipe % a cock
/, Fig. 1, isprovided. These partsd and.{ are

automatically operated from a continuously-

rotating driving-shaft  in the following man-
ner, Figs. 1 and 2: The closing part d of the
centrifugal chamber b is provided with a pin
n, r1gidly secured to it and carrying rollers

7', Figs 3 to 6, said pin projecting through a
| sufiiciently-wide opening o in the upper wall .
¢ of the centrifugal chamber and is guided in:
a slot p’ of a slide p, which is movable in the-
longitudinal direction of the centrifugal cham-
This slide, guided in guides »°, is con- -

ber.
nected by a link ¢ with one arm of a bell-crank
lever », mounted on the upper chamber-wall

¢, Kigs. 1 and 3. - The other arm of. the bell-
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crank lever is connected by pin and slot with

a sleeve s, adjustable on the inlet-pipe %, said
sieeve resting with its upper flange, prefer-

ably with interposition of bails, Fig. 1, on a |
non-rotatable but longitudinally -adjustable

carrier 7, F'ig. 8, provided at the top with pins

for receiving-rollers#’. A circular track« for

the rollers ¢’ i1s provided on a worin-wheelu,
Figs. 1 and 2, independently supported be-
low.
secured to the driving-

- shaft . |
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The above-mentioned roller-track «' is pro-
vided at two opposite points with prei~stions
. (See also Fig. 9.)

The working of the apparatus is as follows:
The worm-whee! » is rotated by the driving-
shaft ., so that the roller-track « rotates un-
der therollers #. Assoon as the projections
«*arrive within reach of the vollers the latter,
as well as the carrier Z, are raised. As the
carrier 7 (see Fig. 8) can only be reciprocated
vertically in the stationary centrifugal-ma-
chine frame by a vertical spline and groove
or the like, it cannot turn, but will raise the
sleeve », which rotates together with the cen-

trifugal chamber, and the inlet-conduit % and

cperate the bell-crank lever », thus causing
the slide 7 to move toward the center. Qwing
to the arrangement of the oblique slot »’ in
the slide p, this movement of the slide causes
the wall ' of the centrifugal chamber, whick
engages, by meansof its pin # or roller 7/, with
the oblique slot, to open. Fig. 6 shows the
position of the shide before the opening of the
chamber-wall, while Fligs. 1, 2, 3, and 4 show

“the position in which the wall ' of the cen-
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trifugal chamber 1s opened, and therefore the

dried material can beautomatically discharged
by centrifugal force. During theemptying of

thechamber thesupply of material tobetreated
must be interrupted. The part that effects
such closing is operated for this purpose in

connection with the above-deszribed opening

mechanism 1n the following manner: On the
already-mentioned worm-wheel driven from
the driving-shaft is another concentric roller-
track ~, which is also provided at two opposite
places with projections »', Figs. 2 and 10.
Over the roller-track in question is arranged
a roller w, ¥Tigs. 1, 2, 11, supported by an
arm of a bell-crank lever «, mounted on the
centrifugal-machine frame, the other arm of
the said lever being connected, by means of a
link i, Fig. 1, to the lever or handle /', oper-
ating the valve /. YWlhen one of the projec-
tions » of the roller-track « comes in contact
with the roller «, the bell-crank leveriscaused
to move and pulls the lever of the elosing-
aive / to the left-hand side in opposition to
the action of a spring z, and thus opens the
mnlet-pipe A According to the width of the
projections # on the roller-track » (see also
Kig. 10) the valve / will be maintained open

With the teeth of the worm-wheel %
engages a worm 1,

atter the projection 2" has left it it is returned
gutomatically to its closed position by the ac-
tion-of the spring z. 'The relative position of
the rollers ¢" and 10 or of the projections «® and
v  must be such that the roiler 70, which actu-
ates the valve /, should not be raised until the
centrifugal chamber 4 has been closed —that is
to say, until the projections «* have

before the opening of the valve { is started.

It follows, therefore, that the projections ar-

ranged on the roller-tracks «' and » must be
displaced radially relatively to one another.

It is essential that the slide for effecting the

opening of the centiifugal chambers should
be arranged 1n sich manner that it shall have
the tendency, under the influence of centrifu-
gal force acting on it, always to maintain
the centrifugal chambears closed. 1t will be

seen that tho ¢lide has the tendency, under

the influence of centrifugal force, t¢c move

passed
~under the rollers .- On the other hand, the
“closing of the chambers 4 must e completed

70
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away from the spindle—that ic to say, auto-

matically to come into the closing position
shewn in Fig. 6. This action insures that no

accidental opening shall take place at an un-

desirable moment snd that if the slide is
made of suitable weight the movable wall will

be held closed so fast as to prevent the es-
cape or leakage through the closing- joints

of the liquid material iutroduced. Aceord-

ing as the worm-wheel is caused to move ab
a greater or smaller speed automatic feed and

discharge will follow each other more or less
quickly 1n s given unit of time. The num-
ber of revolutions of the spindle . can be
regulated for the purpose. The return of the
chamber wall ¢ to the closed position takes

90
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place automatically under the influence of the

welght of the part £, which has the tendency

always to move down, as well as of centrifugal

force, which has the tendency to drive the
slide » vubward. Springs of course could
be provided, which would be put in tension
on the opening of the chambers and would
have the tendency to close them subsequently.
Finally, both the opening and the closing of
the chambers could be etfected in a positive
manner by providing, say, a cam that would
depress the roller. This form of apparatus is
illustrated in Figs. 14 and 15. Recesses «*
are arranged in a position diametrically oppo-
site to one another on the roller-track w«, so
that the rollers ¢, and with them the sleeve ¢,

sink and the chambers are opened by the

movetent of the slide operated through the
levers »" and g. ' _
Besides centrifugal force and wedge action

the pressure of the material to be treated

supplied under pressure could be utilized.

In certailn cases it may be required to have

either the feed alone or the discharge alone
automatic in the manner described. |
Instead of a common inlet & for the cen-

105
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05 for a longer or shorter period of time, and | trifugal chambersseparate inlets could be pro- 130
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vided for each chamber, each being accord-
ingly provided with & separate regulating de-
vice, Separate closing organs could also be

provided in front of the mouths of the inlet

branches 4. -

As far as the broad invention is concerned
it 1s of course immaterial what he the shape,
kind, arrangement, and number of the parts
serving to close and to open the chamber. In
the same way instead of the valve shown in

the drawing for regulating the feed any other

sultable device can be used.

15
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The means for transmitting the driving
motton from the driving-shaft 2 to the organs
for opening and closing the centrifugal cham-

bers and the supply or feed conduit can of

course be any desired. a

Instead of the projections «° o' suitable re-
cesses could of course be used. In the same
way the parts driven from the driving-shaft
could be provided with stops, tappets, and the
like of any desired kind, which could actuate

at the desired moments the parts operating

the closing parts.
A modification 1sshown in Figs. 11, 12, and

13. 'This modification relates to the means

for opening and closing the centrifugal cham-
bers & or the inlet £ and its operation. To

~move the cenfrifugal-chamber wall &, which

30

1s capable of oscillation, levers #° carry-
ing rollers, are provided. The roller bears
against the whole height of the wall &, so

~ that a uniforra pressure is exerted against

35
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this wall. The lever or frame »°is rigidly
connected to a pivet »n°, which is journaled in
the upper and lower chamber coverc¢. Rig-
1tly secured to an extension of the pivot 7%
projecting beyond the upper-chamber wail ¢,
1sa lever »°, which at itsend is provided with
a welght. A pivot or pin 4° on this lever ex-
tends into & slot in a rod ¢, the other end
of which is connected to a beli-crank lever »,
wnich is attached to the slide s, as in the con-
struction shown 1n FKigs. 1, 2, and 3. This
slicde & is operated in a similar manner to that
in the above-mentioned construction. The
mechanism for opening and closing the inlet
k£ 1n the present modified construction is ar-
ranged 1n front of the inlet-openings 4’ and is
constituted by a slide #, directly connected
by.a rod I with the sleeve «. The operation
is as follows: The slide £’ Leing open, (Figs.
11 and 12, on the right,) one end of the slot
of the link ¢' bears against the pivot ¢° of the
lever »°. Consequently the frame 2® bears
against the chamber-wall &' along the whole
height of the wall. Owing to the action of
centrifugal force, the weight arranged at
tae free end of the lever »” acts to the same
end. If. however, the sliding sleeve ¢ is raised
in consequence of the projection +° ‘already
desceribed, Fig. 2, the slide 2° is first drawn
up and closed, (Figs. 11 and 12, on the left,)

- S 785,818

| owing to the plaj allowed by the slot in the.

link ¢'. "On further raising -the sleeve ¢ it

the chamber-wall is opened under the influ-

ence of centrifugal force upon the contents of
The slide %, hoy sver, remains

the chamber.
closed during this time, owing to its being
provided with a downward extension. The
arrangement of the closing mechanism £ im-
mediately before the opening A’ bas the ad-
vantage that in case the mass to be treated is
supplied under pressure this pressure is caused

to act fully on the material in the centrifugal

chamber, whereby the centrifugal action is

-

supported. | .
Suitable devices are provided for collecting

carries with it the pivot ¢%, and consequently
actuates the lever p” and the frame »”, so that

70

15

_80

and conveying away the material dried as

well as the liquid expelled. _ _
What I claim as my invention, and desire to
secure by Letters Patent, is— |

1.- A centrifugal machine comprising a se--

ries of wedge-shaped chambers, one at least

of the lateral walls of each chamber being

formed of a pivoted plate and one st least of
said walls having a sieve-surface, in combina-
tion with means for opening said chambers

while the machine is ronning, substantially as
set forth, | L o
2. A centrifugal machine comprising & se-

ries of wedge-shaped chembers, the lateral

walis of each chamber being formed of one
fixec plate and one pivoted nlate, one at least

of s.ad plates having a siave-snrface, in com-

- bination with menns for operating the piv-

oted plate, substantially as set forth.

3. A centrifugal insehine comprising a ra-
dially - compartmenied drum, an expansible
filter-wall chamber witkin each compartment
and & liquid collecting snd discharge space
outside each of said chambers and within its

espective compartment, substantially as set

2. L
f{}}. bit. |

. A cenirifugal machine comprising a se-
ries of radial compartments, an expapsible
filter-chamber within each compartmens, said

chamber havioz a fixed perforated iantersl rear

1

wall, substantially as set forth. |

5. A centrifugal machine comprising a se-
ries of radial compartments, a filter-chamber
within each compartment and 2 moveble wall
for each of said chambers, in combination with
automatic means for cutting off supplies of

go
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liquid to said chambers and for opening the

same, substantially as set forth:

, 6. A centrifugal machine comptising a se-
ries of radial compartments, an expansible
filter-chamber within each of said compart-
ments, a central liquid-supply tube, a verti-
cally-movable sleeve around soid supply-tube
commbined with mechanism for simultaneously
cutting off the central lignid-supply and cpen-
ing said expansible filter-chamber substan-

while the chamber-wall & remains closed, | tially as set forth.
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_7- A centrifugal machine comprising a se-
ries of radial compartments, an expansible
filter -chamber within each compartment,. g

central liquid-supply tube, sutomatic means
for periodically cutting off the central liguid- |
supply and automatic means for simultane-
ously opening the expansible chambers com-

prising a rotetory cam-device, a vertically-
movabie central sleeve, & lever-arm ¢ oper-
ated from said sleeve and 4 slide and pin oper-
ating the movable wall of each expansible
chamber, substantially as-set forth.

8. Ir a centrifugal machine of the kind de-
scribed, expansible filter-chambers, supply-
pipes for said chambers, a worm-wheel, a

. wheel-disk operating said chambers and con-

trolling said supply-pipes, and circular eam-

tracks on saiddisk, in combinacion with mech- |

anism for opening and closing the liquid-sup-

20 ply pipes and expansible filter-chambers re- |

set forth. . .

9. In a centrifugal machine of the kind de-
scribed, expansibie lter-chambers, supply-
pipes for- said chambers, a worm-wheel, a
wheel-disl: operating said chambers and con-
trolling said supply-pipes, circular cam-tracks
on said disk and mechanism for opening a2nd

spectively from said tracks, Subﬂtaﬁtially as

closing the liguid-supply pipes and expansible

filter-chambers, in combination with a hand-
operated cam-disk-adjusting worm, substan-
tiaily as set forth. T S

Intestimony whereof I have signed my name

3¢

to this specification in the presence of twosub-

scribing witnesses. S
' 'GUSTAV TER MEER.
Witnesses: S

- LiroxoreE RascH,
H. Harr Hawrn,
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