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UNITED STATES

PATENT OFFICE.

ALEXANDER MACKEY, OF NEW YORK, N. Y.

IMPROVEMENT IN FILTERS.

Speciﬁca"nion forming part of Letters Patent No. 220,081, dated September 30, 1879 ; :Lﬁplic_z'tti(’)n filed :
. June 9, 1879, . . :

To all whom it may concern:

Be it known that I, ALEXANDER MACKEY,
of New York city, in the State of New York,
have invented certain new and useful Im-
provements Relating to Filters, of which the
tollowing is a specification.

My improved filter is intended more partic-
ularly for use with animal-carbon or bone-
black for use in the sugar business;.and I will
so deseribe it, it being uniderstood thatit may
be used with other granular material than
bone-black, for filtering other lignids than su-
gar solutlons, it desired.

This improvement allows the liquor to ﬁlte1
more rapidly with a given quantity of bone-
black., When the decol()rizmg power of the
material is exhausted, I empty and supply
anew.

The accompanying drawings form a part of
this specification, and’ represent what I con-
side the best means of carrying out the inven-
tion.

Figure 1 is a central vertical section, with
the central pipe in elevation. A portion of
the outer layeris represented as broken away
to show the inner layer. This shows the ap:
paratus in the act of being filled or charged
with bone-black. Tig. 2 is a top view of the
same. Tig. 3is a top view of the bottom plate,
with its depressed center. Fig.4is a vertical
section of the upper part of the filter. This
figure represents the connesting-pipe for sup-
plying the liquor. Fig. 5 is a horizontal sec-
tion through the central pipeon a larger scale.

Similar letters of reference indicate corre-
sponding parts in all the figures.

A A, &c., are the sections of an upright
case, which may be in all respects in the ordi-
nary form, and equipped with the ordinary ta-
pering bottom Al, with the ordinary false bot-
tom or grating A? 3 little above it. This false
bottom differs from that ordinarily employed

only in havinga considerable depression inthe |

middle, the purpose of which will presently ap-
pear. The top of the filter-case may be formed
in the ordinary manner, as represented.

I provide a reticulated tube of peculiar con-
struection, represented by D. It is of uniformn
diameter throughout, closed at its lower end,
and for alittle distance up, asindicated by D’;
but above this it is open to the free outflow of

the fluid from within, which, when the filter is
in operation, is snpplled thron gh the upperend,
whieh is left open and flows fleely down, ﬁlhnfr
the entire interior and issuing in-all dlrectlons
through thereticulated hLIldeG Thislatterisof
twothicknesses. Theinnermostisof tolerably-
stout copper, and full of coarse perforations.
This formsthe strength or back-bone ofthe pipe;
but unmedlately exteuor to the stout layer is
a thin coating of finely-perforated metal. It
is preferably bent; once around ‘and soldered
continuously to the main tnbe by its edges.
This double tube D may be made in sections
or short lengths, properly coupled together, so
as, like the external casing A, to be taken
apart and put together at will inapplying and
removing the f\pp’tr’ltus, or in eﬂectmw re-
pairs.

The bone-black, it will be understood, is in-
troduced in the 'mnulal space betiveen the ex-
terior of the pipe D and the interior of the
casing A. I adopt a peculiar-provision by
which I insure that the coarser. particles of
the bone-black lie nearest the tibe and the
finer particles lie nearer the outside. B is a
removableliollow cone of sheet metal, equipped
with three or inore hooks, e, ¢ rldap’ced 'to en:
gage on the rim of the top, and to support the
cone E with tolerable firmness in’anexactly
central position. The tube D isof'suchléngth
that when the ordinary blankéts or burlaps
have been applied upon the filse bottam, as
indicated by a, and the closed end of the tube
D has been firmly rested thereon, the upper
end will just reach up into the interior of the
cone E, and be held centrally thereby.

Whilethe parts are thus conditioned, Lapply
the bone-black, letting it fall into the top of the

filterthroughaperpendicularspoutfrom above,

(Not represented.) The stream is directed
centrally upon the point of the cone E, and is
deflected with tolerable uniformity in all di-
rections by the cone. It strikes against the
interior of the casing A and piles up, keeping
the outer part the highest.

The coarser particles of the bone-black are
the most free to roll, and the material thus
conditioned assorts itself, the finer particles
remaining where they ale deposited near the
outside of the space, while the coarser parti-
clesrollinward and arrange themselves against




w0

the exterior of the reticulated tube D). When
alliis filed the cone E iis remaved, and the top
of the:blaclk is roughly leveled.

The sugar liquor isintroduced at the proper
elevated temperature, as wusual. :The pipe
through whieh it is supplied may be either in-
troduced through the open top of the filter or
through: the ordinary iside: aperture. i L have
represented the latter. | With either arrange-
ment it is essential :that it be adapted to' be
readily removed and reapplieil. It is also im-
portant ‘that it:be capableof forming an ap-
proximately: tight joint with the top of the
tube D.

Thus 'eonditioned,: the: liquid ' is ladnitted
into the tube Dy and vapidly tillsit. | It exudes
freely ‘in: all: directions:through :all  the 'inter-
stices, and traverses outward rapidly through
the ! coarser particles, and becomes moreiand
more effectually filtered as/it traverses toward
the cutside. 'All the filteringnaterial becomes
rapidly saturated with thie liquid, which latter
ultimately flows out | through :the ' ordinary
strainer atithe bottom in the properiy filtered
condition.

L will ' designate [the charcoal or! @ anale-
gous | material Ly theisingle: letter mu.i: The
graduation of the coarse in the: center, with
the finer inear: the outside, is' not: necessarily
uniform, but I 'esteem it important that the
coarser particles shaliilie near theiinterior ‘to
facilitate the rapid outflow of the fluid and/its
diffusion ‘equably tlirough the filtering mass.

My invention accomplishies thie feeding of
the liquor to:the coal in such way asi not to
have the liquor come in .contact with any coal
that bas Leen previously saturated; and: aids
to avoid having the liquor: pass from the top
downward over coal so saturated. To do this
Ifeed theliquor from theside or center through
a tube and sieve in such way that the liquor
first meetsthe coal at bottom of tank;and as fast
as that coal is saturated feeds to the coal next
above, and so on till the tank is full, when it
can be immediately drawn off, thus saving
time of standing and waste of coal, as all is
used to full extent.
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My plan ‘avoids:carrying down from itop of
tank ‘any dust’ of coal that might ecolleet in
mass and obstruct: the full action of coal; and
my plan preventsithe liguor from beingchilled
by: the coal:in: passing over coal that is:cooler
than the liquor and already used: up:by hav-
ing liquor passed :through it before.

Modifications may be made without defeat-
ilig the object of the' invention. : i The form of
the eone K and its dinmeter, as also:the diam-
eter of the pipe D, may be varied within wide
limits.

I ean, if: preferred in any case, put the fine
gauze inside instead of outside of the stout
body of the tube D).

My filter allows a forece to he applied in the
same manner as any ‘other. : For this purpose
it! is ‘mecessary simply to fit :a close cover: of
sufficient strength to the top, and to apply the
pressure: by asnitable heéad ‘or pump.  Thus
c¢onditioned, the filtered liquor may be led up-
ward: trom the base of one filter and: poured
itrto a'second, and again from a second into a
third; as may be found expedient.

I:elaim as my improvement: in filters—

1. In ‘eomibination with'a filter having a een-
tral upriglht reticulated tube, D, the removable
cone I3, and supporting ‘means ¢ adapted to
serve in 'the introduction of the filtering: ma-
terial m, andito perform the double functions
of ‘centering 'the tube D, and of distributing
the filtering material, and causing it ito be ar-
ranged: withiits coarser particles innermost, as
Liercin specified.

2. In dombindtion with' thei upriglit reticu-
lated: tube D, the talse bottom A2, having 4 de-
pression in ithe center, and provisions Ii ¢ for
centering ithe tube at thetop,:as herein speci-
fied.

In testimmony whercof I have hereunto set
my hand this 5th day of June, 1879, in the
presence of two subscribing witnesses.

ALEXR. MACKEY.
Witnesses:
E. B. BoLroN,
CHARLES C. STETSON.




