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7o all whom it may concern.:
Be it known that I, ARTHUR E. KRAUSE, a
citizen of the United States, residing at Jer-

sey City, in the county of Hudson and State

of New Jersey, have invented a new and use-
ful Apparatus for Separating the Drainings

from Centrifugal Machines; and I do hereby
declare the following to be a full, clear, and .

exact description of the invention, such as
will enable others skilled in the art to which

1t appertains to make and use the same.
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My invention relates to apparatus for wash-

Ing sugar and other substances, and parlicu-

larly to an apparatus for automatically .sép-

arating the washing liquor used to purify or

wash crystallized sugar from the green syrup
lowing from the centrifugal or other machine

green syrup as 1t comes from the vacuum-
pan or other similar apparatus.
My invention consists in the novel means
employed for automatically separating the
green syrup from the washing liquor, and in
the novel combination, construection, and ar-
rangement of the parts of the apparatus.

In the operation of refining sugar after the
sugar has been boiled to the required grain

in the vacuum-pan the mixture of solid sugar
and syrup, which is termed ‘““magma,” is run
into a vessel, known as a “heater” or “ mixer,”
which is usually placed directly over the cen-

trifugal orother separating-machine by which

the crystallized sugar is separated from the
syrup. ‘T'he centrifugal machine is charged
from the mixer by opening a valve in the bot-
When the centrifugal ma-
chine has been charged, it is set in operation,
and the green syrup, which consists largely
of non-crystallizable sugar, is forced through
the sereen of the eentrifugal machine by cen-
trifugal action and falls into a gutter sur-
rounding the machine.
ally provided with a discharge-pipe leading
to a trough which receives the green syrup
thus discharged from a number of centrifugal
machines and serves to carry this syrup to a
suitable tank. After the greater part of the

- green syrup has thus been separated from the

50

crystallized sugar in the centrifugal machine
this sugar is washed by introducing clear wa-

to the required degree.

used for extracting the green syrup from the
magma, or mixture of crystallized sugar and -

This gutter i1s usu- -

ter or a solution of purer sugar into the cen-
trifugal machine. By the operation of the
centrifugal machine this water or purer sugar

liquor thus introduced is driven through the
crystallized sugar, carrying with it any im-

purities or green liguor still clinging to the
crystals, the result being to cleanse the sugar
The washing liquor,
together with any sugar dissolved from the
crystals, then falls into the gutter surround-
ing the machine. |

Since the green syrup contains most of the
impurities and the non-crystallizable sugars,
while the washing liquor after it has passed
from the centrifugal machine is much purer

and, moreover, contains a large amount of

crystallizable sugar, it is extremely desirable
to separate this washingliquor from the green
syrup and convey it to a separate tank. At-
tempts have been made to do this by using
hand - operated gates, valves, or movable

spouts or nozzles, the operation of which is

quite independent of the other portions of
the sugar-refining apparatus, by which the
operator of the centrifugal machine may di-
rect the green syrup into one trough and the
washing liquor into another trough. Such
apparatus has not proved satisfactory and re-
liable, however, since the operator is liable
to turn the green syrup into the trough which
should receive the washing liquor or to turn
the washing liquor into the trough which
should receive the green syrup. B

The objects of my invention are, first, to
provide an apparatus for antomatically sep-
arating the washing liquor from the green
syrup by automatieally directing the one into
one trough or receptacle and the other into
another trough or receptacle and which shall
make it impossible for the operator of the
centrifugal machine to cause either the green
syrup or the washing liquor to flow into the
wrong receptacle, and, second, to make the
apparatus simple, inexpensive, easily oper-
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ated, and not liable to derangement. These

objects are attained in the invention herein
described, and illustrated in the drawings
which accompany and form a part of this ap-

piication, in which the same reference-nu-~

merals indicate the same or

. corresponding
parts, and in which— .
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" separating green syrup and washing liquor,
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Figure 1 is a sectional elevation of a mixer

“and a centrifugal machine of ordinary con-

struction with the automatic apparatus for

which constitutes this invention, applied
thereto. Fig. 2 is a plan view of this sepa-
rating appamtus so applied, showing the cen-
tr 1fugal machine and the valve of the mixer,
but not showing the mixer itself, which has
been removed iu order to render the view
more clear.
valve of the mixer, taken from the side oppo-
site to that shown in Fig. 1—that is, the side

which is at the top of the sheet in Fig. 2.

Fie. 4 is aside view of the mixer-valve, taken
from the left of Figs. 1 and 2. Tig. 5 is a
furtherdetail view of Fthe valve- lockmg‘ mech-
anism, taken fr om the same position as Fig.
4. Flﬂ' 6 shows in detail the movable noz-

zle of the discharge appzratue and the slotted

lever by which the nozzle is moved. Fig. 7
ittustrates the application of my mvenmon to
centrifugal machines where the centrifugal

meehme is not directly beneath the mixer,

but is arranged to be charged by a trolley
runningon a t1 ack which lea,ds from the mixer
to the cent*rifngal machine, the view being a
front elevation of the apparatus; and Fig. 8
is a side elevation of the appzmtus shown in
Hig. 7. -

In the figures no a,ttempt has been mzde

. to 1llusbrzte completely orin detail the mixer

or centrifugal machine, since no novelty n j

their oonstrnotlon as 1llus13t'zted is claimed.

They have been illustrated merely to suchan |

~ extent as suffices to identify them.
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In the drawings, 1 is the mixer, the lower

,portlon only of Whloh 1s shown.

2 is the centrifugal machine.

3 is the perforzted revolving basket of tl:us_

machine, and 4 the casing whloh surrounds

the I'evolvmﬂ' basket cmd serves to confine’

and direet downwzrd the syrup or liquor

thrown outward from the sides of the basket

3. 'This syrup or liquor falls into a gutter 3,
which surrounds the machine and whwh 1S
provided with a discharge-pipe 6.

7 and 8 are two trouu*hs for recewmo* the
drainings from the centrlfugal ma,chlne 7

18 the trouﬂ'h intended to receive the green
syrup, and 8.the trough mtended to receive

-~ the washing liquor.

55 |
- charged either into the trough 7 or into the

- The oentmfuwzl machine is provided with
some form of discharge apparatus by which
the drainings in the gutter 5 may be dis-

trouﬂ'h 8, such as the d1sehz1 ge-pipe 6, hav-

- ing upon its end a swinging nozzle 9, WhlGh

60

may be revolved so as to d1eeha,rﬂ‘e the drain-
ings into either the trough 7 or the trough 8.

“The valve at the bottom of the mixer con-
sists of a plate 10, pivoted vertically to the
valve-seat 11 by a pivot 12.
is therefore arranged to swing to one side

when it 1s desired to open the valve, so as to

uncover-the opening in the valve-seat.

I‘w 3 is a detail V1ew of the

The valve:-plate

¥

~over this roller when the Vzlve IS open.

-ings.

or lugs 21.

- bolt 22,

~As | valves 27 and 28.

the valve-plate is pivoted at one side of this
opening and there is considerable pressure
upon it, it is supported opposite the pivot by
a roller 13, suspended from the mixer and
shown most clearly in Fig. 4. The wvalve-
plate has a prolonged tail 14 which travels

70
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handle 15 is provided for moving the valve.

161is a rock-shaft depending from the mixer

1 and which is provided with a hand-wheel

17, by which it may be rotated.

18 is another shaft, having suitable bear-
One end of the shaft is in close prox-
1m1ty to the swinging nozzle 9 on the dis-
charge-pipe 6 of the centrifugal machine.
Shzfts 16 and 18 are geared towether Upon
one end of the sheft 18 is a lever 19, which
at the end has a slot in which tmvele a " pin
20, (shown in F'ig. 6,) which forms a part of
the swinging nozzle 9. By rotating the wheel
17, theretore, the shafts 16 and 18 may be
romted and the nozzle 9 moved from the posi-
tion over the trough 7 to the position over
the trough 8, or vice versa.

The Valve plate 10 is pr owded with a lug

sl1cl1nﬂ‘ bezlmg 23, (shown particularly in

Fig. _5 ) is adapted to engage with these lugs - '

21. Upon the shaft 16 is & crank-arm 24:
connected by suitable links with the slldmw
so that, when the shaft 16 is 1otated
the bolt_ 22 will be moved into or out of en-

10 according to the dlreotlon in which the
Wheel 17 is turned. The posmon of -the

| erank-arm 24 upon the shaft 16 is such that
when the nozzle 9 is over the trough 7 the
bolt 22 is out of engagement with the lugs
21 and when the nozzle 918 over the thllf"ll 8

the bolt 22 18 1n enwaﬂement with the lucrs 1.
Water or sugar solutlon to" be usecl for

75
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~ A bolt 22, mounted in a smtzble .

o

gagement with the lugs 21 on the valve-plate
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washing the su garin the centrifugal machine

1S, drzwn from pipes 25 and 26, havi ing valves

orfaucets 27 and 28. Itis oustomaw to place

these valves not directly over the centrifugal
machine, but somewhat to one side, and wa-

tering-pots or other portable Vessels are used

to convey the washing fluid to the centrifu-
gal machine, so that the operator may know
the quanhby of fluid used and may not use

‘an excessive amount and may apply the
| washing fluid directly to the sugar piled up

against the screen of the centrifn D*al machine.
I‘hele may be one or more pipes, such as 25
and 26, according as it is desired to wash
the sucrzl_ with pld,m water simply or with
sugar-syrup, or both, or with some other fluid.

A box or oage 29 incloses the valves 27 and
28 and when in the position shown in the

drawings prevents access to these valves.

This boz or cage 29 is vertically movable, and

a crank-arm 30 mounted upon the shaft 16,
is connected to the cage 29 by a link 31, so

that when the shaft 1b is rotated the cage 29
may ve raised so as to permit access to the

I10O
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"The position of the crank
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30 upon the shaft 16 is such that when the |

nozzle 9 is over the green-syrup trough 7 the

cage 29 surrounds the valves 27 and 28 and
Pprevents their being opened, and when the

nozzle 9 is over the washing-liquor trough 8§
the cage 29 is raised above the valves 27 and
25 so that they can be opened. The box or
cage 29 constitutes a locking device to pre-
vent or to permit at will the flow of washing
liquor from the source of supply.

In Kig. 1 the parts of the apparatus are
shown in the position which they oceupy after
the centrifugal machine hasreceived a charge
of magma from the mixer and has driven the
green syrup out of the sugar. The sugar is
shown banked up against the sides of the
basket 3 and the movable nozzle 9 is shown
overthetrough 7, which isthe trou gh intended
to receive the green syrup. The apparatus
1s therefore in readiness for the washing of
the sugar. In order to wash the sugar, the
operator must first uncover the valves 27 and
23, 80 that he may gain access thereto and
turn on the fluid to be used in washing. He
does this by rotating the hand-wheel 17, which
raises the cage 29, so that access to the valves

- 27 and 28 is permitted; but this revolution of
~the hand-wheel 17 also moves the sliding bolt

30
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22 into engagement with the lugs 21 on the
valve-plate 10, thus locking the mixer-valve
closed and at the same time moves the nozzle
9 over the washing-liquor trough 8. The
washing liquoris then sprayed over the sugar
in the centrifugal machine in the usual way
and is driven through the mass of sugar by
centrifugal force, thus washing the erytals to
any extent desired. The washing liquor falls
into the gutter 5 and is thus carried by the
pipe 6 and nozzle 9 to the trough 8. After
the washing is completed the sugar is re-
moved in the ordinary manner through valves
in the bottom of the basket 3, and the cen-
trifugal machine is ready to be charged again,
which is done by opening the mixer-valve and
permitting a charge of magma to flowinto the
centrifugal machine; but before the operator

can open the mixer-valve he must first unlock |

the valve by moving the hand-wheel 17 in the

- reverse direction, so as to move the sliding

50
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bolt 22 out of engagement with the lugs 21 on
the valve plate 10. When this has been done,
he can move the valve-plate 10 to one side, so
as to permit a charge of magma to flow into

‘the centrifugal machine; but in rotating the

hand-wheel 16 to unlock the mixer-valve the
shaft 18 has been rotated and the nozzle 9 has
been moved into the position over the trough
7, 80 that when the centrifugal machine is op-
erated after it has received its new charge the
green syrup which is then expelled from the
sugar by the centrifugal machine falls into
the proper trough 7. |

It will thus be seen that by the apparatus
above described the operation of the nozzle 9
whichdirects the drainings from the centrifu-

gal machine into the one trough orthe other |

the bell-crank cannot be moved.

i

is @

trifugal machine or to the washing of the su-
gar in the centrifugal machine. Theunlock-
ing of the mixer-valve necessarily places the
nozzle 9 over the trough designed to receive
the green syrup. The unlocking or uncover-
ing of the valvesin the washing-liquor pipes
moves the nozzle 9 over the trough which is
designed to receive the washing liquor as it
flows from the centrifugal machine. '

In some sugar-refineries the centrifugal ma-
chines are not placed directly below the mix-
ers, but are at some distance theréfrom, and
the magma is conveyed to the centrifugal ma-

-chines from  the mixers by trolleys running

on tracks whichare above the centrifugal ma-
chines but below the mixers. Where this is
the case, the separating apparatus may be ar-
ranged as shown in Figs. 7 and 8. In these
igures 32 is the trolley by which the centrifu-
gal machine 2 is charged. The trolley runs
on overhead rails 33. 34 is the valve in the
bottom of the trolley, which is opened when
the centrifugal machine is to be charged. In
the drawingsa valve which slides in a straight
line isindicated, but the arrangement of parts
shown 1is equally applicable to a swinging
valve such as is shown in Ifigs. 3 and 4. A
bell-crank lever 35 is pivoted to the trolley,

one arm of which isslotted and engages a pin

50 onthe valve, while the otherisadapted to

engage a projecting arm 37 on the vertical

shaft 38 when this shaft is in the proper po-
sition. When the bell-crank 35 engages this
arm 37, the valve 34 cannot be opened, since

38 1s the operating-shaft of the separating ap-
paratus, only one shaft being used in this form
of the apparatus. Atitslower end the shaft

carries a pinion 39, engaging a gear on the

movable discharge-nozzle 9. By turning the

shaft the nozzle 9 may be shifted from the

one trough to the other. The gear and pin-
ion are mere equivalents for the pin and slot-
ted-lever construction shown in Figs. 1 and 2,
and either device may be used in either form

The shaft

‘ected automatically by the operations j
‘whichare incident to the charging of the cen-

75
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of the apparatus. The cage or box 29, which

locks the valves 27 and 28, is operated from

the shaft 38 by a bell-crank lever 41, an arm
42 on the shaft 38, and connecting-links. The

~shaft 38 is rotated by means of a hand-wheel

17.  The operation of this form of apparatus

is precisely the same as the operation of the

trolley 32 1s over the centrifugal machine, the

bell-crank 35 is in position to be engaged by

the arm 37 on the operating-shaft 38. There-

fore the valve 34 can be opened only when

the nozzle 9 isover the green-syrup trough 7.
When the operator desires to obtain washing

liguor, he must turn the hand-wheel 17 to

raise the cage 29, and in so doing he moves
the nozzle 9 over the washing-liquor trough 8.
In this position of the nozzle 9 and shaft 38

the arm 37 is in engagement with the bell-

120
apparatus shown in Figs. 1and2. Whenthe
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~ do I limit my invention to use in separating
- 20

30
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crank 35, as indicated in dotted lines in F1ﬂ" ! mitted by the locking dewce, substentlally as

6, and since the valve 34 cannot be 0pened'

Wlﬂ_l()l_lt moving the upper arm of the bell-
crank the vcl;_ve_ is locked and will remain
locked so long as the arm 37 is in that posi-
tion. To unlock 1t, thc hand-wheel 17 must

LY a

-nozzle 9 over the n*reen-syl up. trcun']l 7 cnd

to move the cage 29 over the valves 27 and 28,
T do not hml’ﬁ myself to the use of the par-
tictlar mechanical devices illustrated and de-

seribed, nor to the particulararrangementof
parts employed, nor do I limit myself to the

application of my invention to centrifugal
machines simply. The invention may be ap-

plied equally well to.other types of maechines

employed for extracting water or other fluid
and for washing the solid residue. Neither

fluids from sugar and similar substances.
Centrifugal machines and other machines
which extract fluids are used in the treat-
ment of many articles and substances quite
different from sugar, but which nevertheless

require washing in the machine after the sep- -

aration, and in such casesitis frequently de-
sirable to separate the washing liquor from

the fluid whlch first drains off. from the ma-

chine.
In the following claims I intend the-te-rm

‘““locking device” (referring both to the lock-

~ing device which engages the supply-valve of

35

the mixer or mcvable trolley and to the cage
29) to include any device for preventing the
opening of a valve which controls the flow of

~magma or of washing liquor or for other-
- wise preventing or pelmlttmg_at will the

. SO'
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supplying to the machine of magma or wash-
ing liquor.
paratus” to include any device for dlrectme‘

the drainings from the machineinto either cf_

two or more troughs or receptacles, and I
intend the term ¢ washing liquor” to include
any liquor which 1t may be desirable toforce
or ‘““wash” through the mass within the ma-

chine,whetherthatliquor hasmerely a cleans- |

ing acmon or whether it has some chemical
or other action.

Having thus completely deseribed my in-
vention, what I claim, and desire to secure by
Letters Patent 18- . -

- 1.. The combma,tlon with a machine forsep-
arating luidsfrom sohds and washing the sol-
1ds so separated and a plurality of receptacles

adapted to receive the drainings from the ma-

chine of a discharge apparatue adapted to di-

rect the drainings 1nto either of said recepta-

~ ¢les, a source of eupply of washing liquor, a

- 6o

10ck1n0* device adapted to prevent or to per-
mift th_e supplying of washing liquor to the

“machine, atwill, and an cpe_ra,ting device con-

nected with said discharge apparatus and
locking device, and arranged to causethe dis-
charge apparatus to direct, the drainings into
the one receptacle or the other &GCOIdlIlU" as

Iintend the term *‘ discharge ap- | _
~discharge apparatus, and armnged to cause

deseribed.

9. The combination, with a machine for sep-
aratingfluids from sohds and washing the sol-
ids so separ ated a plurality of receptacles
adapted toreceive the drainings from the ma-
chine,and acharging-r eceptacle havingasup-

,ply-va,lve by Wthh the mixture of solid and

fluid matter may be supplied tothe machine,
of a discharge apparatus adapted to direct

‘the drainings into either of the drainings-re-

ceptacles, a source of supply of washing
liguor, a.locking device adapted topreventor

to permit the supplying of washing liquor to

the machine, at will, a second locking device
adapted to engage the supply-valve of the
charging-receptacle and prevent the opening

‘thereof, and an operating device connected

with and adapted to operate said locking de-
vices and said discharge apparatus, and ar-

‘ranged to eause the discharge apparatus. to

direct the drainings into the one receptacle
or theother acccrd1nw as the flow of washing

liguoris prevented or permltted and to cause

the locking device to lock the supply-valve
when the flow of washing liquor is permitted,

“substantially as described.

75
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3. The combination,witha machineforsep-

arating solids from fluids and washing the sol-
ids so separated, and two or more receptacles
adapted to receive the drainings from the ma-
chine, of a discharge apparatus adapted to di-
rect the drammﬂ'e into either. of said reeepta-
cles, a source of supply of washing liguor
having a valve, a movable cage mclcsm o said
valve and preventing the opening thereof,

but adapted to be removed therefrom, &nd

an operating device, connected with and

adapted to operate both said cage and said

the discharge  apparatus to direct the drain-

-ings into the one receptacle or the other ac-
- cording as the opening of the washing-liquor
valve is prevented or permitted, by said ceﬂ'e,f
- substantially as described.

4. Thecombination,with amachine for sep--
arating solidsfrom fluids and washing the sol-
ids so separated, and two or more receptaclee
“adapted toreceive the drainings from the ma-
chine, of a discharge-pipe having a movable
-nozzle by which the drainings may be di-
rected into either of said receptacles, a source
~of supply of washing liquor, a locking device
‘adapted to prevent or to permit the ﬂow of

washing liquor, at will, and an operating de-
vice connected with sald locking device and
with said movable nozzle, and arranged to

cause said nozzles to direct the drainingsinto

the one receptacle or the other according as

the flow of washing liquor is prevented or

permitted, snbstantially as desecribed.
5. Thecombination,with a machine forsep-

“ar ating solids from fluids and washing the sol-

ids so separated, two or more receptacles
adapted to receive the drainings from the ma-

the flow of W&Shlnﬁ‘llquel 18 prevented orper- | chine, and a char n'mn‘—receptacle havmﬂ' a

I00 -
105
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supply-valve by which the mixture of solid
and fluid matter may be supplied to the ma-

chine, of a discharge apparatus adapted to

direct the drainings into either of the drain-
ings-receptacles, a source of supply of wash-
ing liquor, a locking device adapted to pre-
vent or permit the supplying of washing lig-

~uor to the machine, at will, a second locking

10

device adapted to engage the supply-valve of
the charging-receptacle and prevent the open-

1ing thereof, and an operating-shaft, revolu-

bly mounted, and connected with and adapted
to operate sald locking devices and discharge
apparatus, and to cause the discharge appa-
ratus to direct the drainings into one recep-
tacle, to cause the first locking device to pre-

vent the flow of washing liquor, and to cause

the second locking device to unlock the sup-
ply-valve, when said shaft is rotated in one
direction, and to cause the discharge appa-
ratus to direct the drainings into the other
receptacle, to cause the first locking device
to permit the flow of washing liquor, and to
cause the second locking device to lock the
supply-valve, when said shaft is rotated in
the otherdirection,substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

ARTHUR E. KRAUSE.
Witnesses: |

H. M. MARBLE
M. WiILsoN.
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