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UNITED STATES

PaTeENT OFFICE.

'EDWARD E. QUIMBY, OF CRANGE, ASSIGNOR TO THE F. /0. MATTHIESSEN &
WIECHERS SUGAR REFINING COMPANY, OF JERSEY CITY, NEW JERSEY.

. APPARATUS FOR DECOLORIZING SUGAR-LIQUOR BY UPWARD FlLT'RAT{O& THROUGH BONE-BLACK.

SPECIE‘ICATIQNforming part o_f Letters Patent No. 329,210, dated October 27, 1885.

Application fled Aungust 20, 1825.

To all whom it may concern.: - .

Be it known that I, EDWARD E. QUIMBY,
of Orange, New Jersey, have invented certain
Improvements in Apparatus for Decolorizing

5 Sugar-Liquor by the Process of Upward Fil-
-tration through Bone-Black, of which the fol-
lowing is a specification, , '

It is the object of these improvements to
provide for a continuous decolorizing opera-

1o tiom, in which all the sugar-liquor which is
passed through the filtering-chamber is sub-
jected to uniform conditions with respect to
the duration of its contact with a definite
quantity of bone-black,the total decolorizing-

" 15 power of which is maintained substantially
unchanged by the gradual removal of the ex-

. hausted bone-black and collected jmpurities’
from the bottom of the filtering-chamber and

. the concarrent feeding of fresh bone-black

20 ihte the top of the filtering-chamber.

In the type of apparatus to which the pres-
ent improvements are applied the sugar-
liguor is introduced into the bottom of the
‘filtering-chamber under sufficient pressure or

‘25 head to enable it to make its way upward
through the column of bone-black contained
in the filtering-chamber to the level of the
outlets through which it escapes from the up-
per part of the filteriug-chamber. The stratum
of bone-black at the bottom of the column
with which the sugar-liquor is first brought
into contact as it enters the filtering-chamber
-ig' that which soonest becomes exhausted, and
hence requires to be removed. Whenall por-
tions of the bottom stratur: are removed at a
uniform rate, the column of bone-black de-
scends. bodily by its own gravity, provided
the horizontal area of the stratum which is re-
moved is equal to the greatest area of the
column in horizontal section.

The present invention consists, essentially,
of a moyable supporting and discharging in-
 strumentality, upon which the eolumn of bone-
“ black contained in the filtering-chamber is
45 supported at the botbom, and which,when ap-
propriately moved, shears or cuts off from the
bottom of the eolumn a stratum of bone-black

_of .prescribed thickness.
" The discharging instrumentality may have
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50 various forms; but the invention is present

.a8 it is represented in the drawings, may be

Serial No. 174,871 (No modeL)

when the ﬁlteriﬁg-chamber and the discharg-

ing instrumentaliby are so constructed rela;
tively to each other that the discharging in-
strumentality, when set in operation, etfects
the removal of the entire bottom stratum of a'55
column which is of uniform ecross-area from
top to bottom. S '
Theaccompanying drawings represent these,
improvements applied to apparatas for effect-
ing the decolorization of sugar-lignor by the- 6o
process of upward filtration . through bone-
black, of the kind in which the exhausted
bone-black and collected impurities removed
from the bottom of the filtering-chamber by
the discharging instrumentality fall into an
inelined receiving-chamber, by which they
are conducted to the bottom of a well pro-
vided with a chain-and-bucket elevator for -
elevating the exhausted bone-black and eol-
leeted impurities from the bottom of the
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-well, and discharging them from the top of

the well upon a chute, which is abovethelevel

of the outlets through which the sugar-liquor
is discharged from the filtering- chamber.

The sugar-liquor is supplied to the apparatus

through a service-pipe, which is introduced

into the well at a suitahle distance below the

chute, and the elevator-buckets are made of
wire-gauze orare perforated,so that the sugar-

liquor may drain from them during the latter

part of their upward journey. Thus the

sugar-liquor passes down the well and up-

ward through the filtering-chamber.

The drawings are as follows: Figure 1isa
vertical section centrally intersecting the fil-
tering and receiving chambers, and the well
provided with the chain-and-bucket elevator.
Fig. 2 is a top view. Fig. 3 is a horizontal
section throngh the line  # on Fig. 1. - Figs.
4 and 5 are vertical sections of the supporter
and disecharger, taken at right angies to each-
other through the lines y ¥ on Fig. 3and z 2
on Tig. 4, respectively. , .

The filtering-chamber A may be eircular,qr,
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A ; - 95
rectangularin its horizontal section. Ineither .
event it surmounts a receiving - chamber, B,

| which -at its upper end is of greater area in

cross-section, in order that it may contain the
supporter and discharger C, which is adapted roo
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to be reciprocated in a hopizontal path. The
supporterand discharger,as represented, is in
the form of a reciangular grate provided with
parallel bars ¢ ¢ ¢, &e., the upper portions of
which barsineline laterally in the same direc-
tion and terminate in short cutting-edges ¢ o
o, &e.  Although not abselutely essential, it
is preferred to have the cutfing-edges of the
grabe-bars all terminate in a plane which is
slightly inclined from the horizontal in a di-
rection the opposite of that in which the up-
per portions of the grate-bars are inclined, so
that the eutting-edge of each grate-bar, start-
ing from oneside of the grate to the other; is
a prescribed distance higher than the edge of
the next adjoining grate-bar. This differ.
ence between the levels of two adjoinin ggrate-
bars influences the thickness of the chips or
stratiim of bone-black which are eut off from
the bottom of the column by the forward move-
ment of the supporter and discharger. To
the end that there may be a uniform rabe of
removal from all portions of the bottom of
the columnof bone-black, the cutting-edgesof
the grate-bars are made to be eqaidistant from
each other, and the supporter and discharger
is made to have a range of reci procating mo-
tion equal to the distsnee between the cuttin g-
edges of two adjoining grate-bars.

‘'he side members, D, of the grate-frame are
exch provided with rollers or wheels d o d,
whieh run on horizontal tracks ¢ d,affixed to
the walls of the receiving-chamber B, = The
tops of the side members, D D, of the grate-
frame it loosely under the lateral extensions
of the shell, which constitute the tops & b of
of the receiving-
chamber. - Similarly, the tops of the end mery-
bers, B ¥, of the.grate-frame it under the
lateral extensions which counstitute the Lops e
¢ of the side portions of the receiving-chain-
ber. A shield, ¢, extends horizontally from"
the top of the frame to the cutfing-edge ¢® of
the adjoining grate-bar, which, as will be seen,
isthe highest cutting-edge. The objeet of this
shield is to prevent during the movemens of
the grate any fall.of bone-black behing the
cubting-edge ¢ .

The inner side of the end member T of
the frame is chamfered, as shown, and the top
of the end member E''is the same distance
lower than the cutting-edge of the grate-bay
which adjoing it as tha cutiing-edge is below
the level of the cutting-edge of the next ad.
joining grate-bar. ,

The proportions observed in coustructing
and arranging the grate-bars and filtering-
chamber are such that when the inuer edge of
the top of the end member ' of the frame
stands in vertical alignment with the inner
surface of the side wall of the filtering-chani-
bex on one sideé,the cutting-edge of the grate-
bar adjoining the end mémber B of the grale-
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“frame stands in vertical alignment with the

inner surface of the opposite side wall of the
filtering-chamber, and these pasitions are co-

cupied at the commencement of the forward,

529,210

or cutbing movement of the “grate, which, in
view of the speeial functions it perforos, I
have referred to as the “supporter and dis-
charger.”’

To elfect the movement of the supporter and
discharger, the end member B of fhe frame is
provided with two rods, ' I, which projech ont-
wardly through stuffing-boxes ¥ ¥, arranged
inthewall of thereceiving-chambeyr, Theonter
ends of the bars F' F are affixed,vespectively,
to the yokes f f, which, if desired, may be
adapted to slide between the horizontal guides
J' f', formed upon the opposed sides of sub-
stantial braekets f* 7%, holted bo the side walls
of the filtering-chamber and receiving-cham-
ber, respectively.

Fach of the yokes has parailel vertical sides,
adapbing it to receive one of the vertically-
sliding boxes G (&, which are perforated to
afford the bearings for the eccentrics (¥’ &,
respectively. The eccentrics & G/ are affixed
to the horizental shaft g, to which power i3
applied for the purpose of rotating it, and
thereby imparting regiprocating motion to
the supporter and discharger.

It will of course be understood thas obher
well-known mechanical means may be substi-
tuted for the eccentrics for effecting the re-
giprocaling movement of .the supporter and
discharger.

The other sppurtenances of the apparatus
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iltustrated iu the drawings do not in them-

selves constitute any portion of the present in-

- vention, but-are shown for illastrating the ve-

lation whieh they suastain to the supporting
and discharging instrumentality. These ap-
purtenances consist of the well H, with the
bottom of which the downwardly and laterall y
inelined receiving-chamber B cominnnicates,
and which is provided with the ehain-and.
bucket elevator H, for elevating the exhausted
‘bone:black and collected impurities from the
bottom of the well and discharging them upon
bhe inclined chute H* at the top of the well,
by which they are conducted to a preseribed
depository; also, the service-pipe I, for sup-
plying the sugar-liquor which is to be deeol-
orized, and which is inserted into the well at
a suitable distance below the chute H? ; also,
the discharger-troughs J and their shields J ’
which transversely intersect the column of
boue-black at the elevation at which ib is de-
sired to effect the discharge of the sugar-liguor
from the filtering-chamber, and, finally, the
upward extension A’ of the fltering-chamber,
which is made sufficiently high to econtain a
preseribed quantity of fresh bone-black, the
weight of which suitably compresses . the
lower portion of the column through which
the sogar-liquor is foreed, and which also
serves to continuously supply the g nantity of
freshi bone-black required to compensate for
the quantity of exhausted bone-black removed
from the boftom of the columm by the opera-
tion of the supporiing and discharging insiru-
mentality, ‘

For copvenience of reference, that portion
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of the vessel into which the fresh bone-black is
introduced, which is beneath the discharge-
troughs J and above the sapporting and dis-
charging instrumentality, is herein designated
as the * filbering-chamber”” A. It will be seen
that the column of bone-black contained in the
filtering-chamber is of uniform cross-area from
top to bottom, and thab the supporting and

- discharging instrumentality is adapted to re-
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move from the column its entire bottom
gtratan.. . o

If in constructing apparatus of very large
dimensions it should be found necessary io
strengthen the grate frame and bars, an inter-
mediate girder, D, may be ingroduced, 28
shown in btransverse section in g, 1, in
which, as will be seen, the intermediate gird-
er is of less depth than the grate-bars, and
at the top is rounded or chamfered on both
sides, so that there will be no lodgment upon
it of the exhausted bone-black removed by
those portions of the cutting-edges of the
grate-bars which are immediately aboye it

1 claim as my invention— .

1. In apparatus for effecting the decoloriza-
tion of sugar-liquor by the process of npward
ﬁltra’bion.ﬁhroughbone-black,a‘ﬁlbering-cham-
ber for containing a column of bone-black of

aniform area in cross-section from top to bot-

tom, and a movabie supporting and discharg-
ing instrumentality whose area of action equals
the cross-area of said eolumn, and means- for
imparting movement to +he said supporting
and discharging instrumentality for removing
from thelower end of the said colnmn a stratum
of bone-black of prescribed uniform depth.

9. Thecombination, with the filtering-chan--

ber A and the receiving-chamber B, of the

- norizontally-reciprocating supporting and dis-

eharging instrumentality herein described, the
same consisting of a grate the bars ‘of which
are set parallel to and equidistant from each
other, and have their upper porbions inclined
laterally in the same direction.

3. A veciprocating supporting

f

and discharg-

seribed, the girder Y,
rounded

ing instrumentality consisting of a grate the
bars of which are set parallel to and are equi-
distant from each other, and have their npper
portions inclined laterally and formed into
euiting-edges terminating inga planeinclinedin
thedirection opposite to the direction in which
the upper portions of the grate-bars are io-
clined. s

4, The supporting and discharging ingira-
mentality herein deseribed, provided with the

| shield ¢’ as and for the purpose seb forth. -

5. in 5 suppOTHINgG and discharging instra-
mentality, substantially giuch as herein de-

or chamfered, as and for the purpose
seb forth. ' -

" @. Inapparatus for effecting the decoloriza-
tion of sugar-liquor by the process of upwa
fitration through bone-black,the combination,
as herein set forth, of 2 filtering-chamber for
¢ontaining a solid column of bone-black of uni-
form area in cross-section from top to botiom,
a supporting and discharging instrumentality

for supporting said column, outlets for the es-

cape of the sugar-liguor from the filfering-
chamber ab a preseribed elevation above the
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having its upper surface -
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said supporting and discharging instruinen- -

tality, means for supplying fresh bone-black
atthe top of the fltering-chamber, areceiving-
chamber for receiving the exhausted bone-
biack and collected impurities discharged from
the filtering-chamber, means for removing the
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gaid exhausted bone-black and impurities from -

the said receiving-chamber, 4nd means forin-
troducing into the receiving-chamber sugar-
lignor. under sufficient pressure or head to
enable it to make its way upward through the
column of bone-black contained in the filter-
ing-chamber and escape therefrom through the
outlets aforesaid.

EDW. B. QUIMBY.

Witnesses: - o
¥. Q0. MATTHIESSEN,
R. ¢. HOWES.
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