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UNITED STATES PATENT OFFICE.

GEORGE M. KNEUPER, OF NEW YORK, N. Y.
APPARATUS FOR MANUFACTURING FILTERS.

No. B2,274.

Specification of Letters Patent.

Patented July 3, 1806,

To all whony ¢& may concern:

Be it known that I, Georee M. KNEUPER,
a citizen of the United States, and a resident
of the borough of Manhattan, city, county,
and State of New York, have invented cer-
tain new and useful Improvements in Appa-
ratus for Manufacturing Filters, of which the
following is & specification.

My invention relates to apparatus for the
manufacture of fiiters, and has for its object
to provide a rapid and inexpensive means of
making eflicient filters. '

The invention will be fully deseribed here-
inafter and the features of novelty pointed
out in the appended claims.

The present application is a division of one
filed by me in the United States Patent Of-
fice August 12, 1904, Serial No. 220,450.

Reference is to be had to the accompany-
ing drawings, in which—

Figure 1 is a sectional elevation of an ap-
paratus for making filters according to my
invention, showing said apparatus at the
initial stage of the operation. Fig. 2 is a
similar view showing the apparatus at the
final stage of the operation. Fig. 3 is a sec-
tional plan on line 3 3 of Fig. 1 Fig. 4isa
longitudinal section of form of filter made
with the apparatus shown in Figs. 1, 2, and 3.
Fig. 5 is a sectional elevation of another form
of filter-making apparatus constructed ac-
cording to my invention. Fig. 6 is a sec-
tional elevation of still another form of filter-
making apparatus embodying my invention,
and Fig. 7 1s a sectional plan taken on line 7 7
of Fig. 6.

.

in making my improved filter I employ a
vessel having a perforated wall, so that the
liquid may pass therethrough, and adjacent
to this perforated wall 1 locate an expansible
body adapted to be forced toward said wall.
If the vessel is filled with paper-pulp sus-
pended in water and if then t‘us expansible

ody is distended or blown up quickly, the
water will be forced through the perforated
wall, but the pulp will remain compressed
between the expansible body and the perfo-
rated wall and will form & continuous sheet or
lining against said wall. In detail the pro-
cedure may be as follows:

In Figs. 1, 2, and 3, A indicates the oper-
ative inner wall of the apparatus, which may
ho eylindrical and may consist of perforated
sheat metal or of wire-netting. B is a pouch

1mude of suitable porous or pervious materiad,

such as cunton-flannel. The upper edge of

this pouch is folded over the outer wall C,
which, as shown, may consist of two con-
nected wirescreensof cylindrical shape. The
outer wall C is secured to a bottom D, which
may be slotted or perforated. This bottom D
is preferably provided with lugs 1), so that
the entire receptacle may be convenientiy
set within a tank E or the like. Within the
gerfomted wall A is arranged an expansible
ody F, for which purpose I generally em-
ploy & rubber bag. This bag extends sub-
stantially the entire length or height of the
receptacle and is fastened at its top below a
cover G. This cover G may be provided
with 211 opening for filling, which is closed by
lu, éf . The said cover G is normally
held down against a flange A’ at the top of
the inner wall A by means of a nut H, which
screws upon a perforated tube I, extending
through the cover G and within the recep-
tacle. Tothistube I is secured the upper end
of the bag F. 'The lower end of the tube
may be free within the receptacle or, if pre-
ferred, the lower end of the tube may, as
shown, be passed through the rubber bag and
through the bottom B, being secured therc
by a nut I’. A flange C’ for strengthening is
preferably locuted at the upper end of the

‘outer wall.

In operation the above-described appara-
tus is placed in a tank, which is either empty
or filled with water. Pulp suspended in wa-
ter is poured into the central chamherd.  Air
is then blown into the tube I, so as to issue
through the perforations thereof into the bag
F. By the application of suitable pressure
the bag is quickly expanded against the inner
wall A into substantially the form shown in
Fig. 2. The water is quickly driven out
through the perforated walls A and C and the
pervious pouch B; but the pulp is retained
against the inner surface of the inner wall A
and forms a continuous comproessed lining
thercon. The pressure will of course cause
some of the pulp lining to enter into meshes
of the wall A,end the said wall and its pulp
lining will therefore be securely connected, so
as to render them available for use as one
structure. If desired, however, the lining
may be separated from the wall’A and used
alone, A{l't,-cr the lining is formed on the in-
ner wall, as described, the receptucle .. re-
moved from the tank. The compressed lin-
ing K produced on the perforated wall A con-
stitutes an efficient filter, either alone or to-
gether, with suid wall as a enrrying-frame.
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This filter, Fig. 4, may be removed from the
apparatus by unscrewing nut H, removing
the cover G, grasping the flange A’ at the top
of the inner wall and lifting the inner wall,
togrether with the compressed-pulp lining X,
from the receptacle. This inner wall with
the compressed lining thereon may then be
used as a filter in any suitable apparatus.
1t will be seen that one face of the lining en-
gages the perforated wall A, the other face be-
g freely exposed, so that the lining is per-
mitted to expand in one direction in case it
should swel! while in -use: [ consider it
rrefer sble when using the filter to have' the
iquid pass in through the exmosed inner sur-
face of the lining and out through the meshes
of the perforated wall. Another inner wall
of like construction is then put in the recep-
tacle, and a filter-lining is formed thereon in
the same manner as above described, and
thus the apparatus may be used-for produc-
ing-a great number of filters. It will be un-
derstood- that after the receptacle has been
removed from the tank and Eefore- the inner
wall is removed the rubber bag should be-de-
flated. It is not -absolutely necessary to use
the pouch B; but the use of said pouch pre-
vents the fibers from passing to and through
the outer wall C when-the perforations of the
inner wall are beyond-a certain size. An‘easy
separition of the inner wall A from the other
parts of the apparatus is thus-insured after
the pulg lining ‘has been made. The pouch
B may be dispensed with if the ineshes of
the inner wall are sufficiently close. - In any
event, however, the top or cover G should be
securely connected with the bottom D, so as
to prevent any leakage at the edges of the in-
ner wall A.- A rubber gasket G* may be ap-
plied to the cover, so as to engage the flanwe
A’. In order to provide a receptacle.forithe
water expelled by the inflation of the bag F
without making the tank E of unduly in-
creased height, the latter may be made with
a stand-pipe E’, extending upwardly beyond
the cover G. :
It will be obvious that in the operation
above ddseribed an opening K’ will be pro-
duced at the bottom of:ihe filter-lining K.

(See Fig. 4.) In cases where it is desired to-

produce a filter having a closed bottom the
pipe I*would terminste above the bottom D?
of the receptacle and within the bag ¥, Fig. 5,
In'this case the cover (3 could be removed, to-
gether with the pipe I* and bag F', after the
production of the filter, and then the bottom
of the lining would be‘entirely cloded by the
end portion.  As in this case the pipe I* does
not extend through the bottony »I&’, different
means from those used in Figs, 1, 2, and 3
must be provided for holding down the cover
(. PFor instance, serow-rods Lo wny be
hinged to the hottom N and fittod into slot-
ted ears (¥ of the cover, the tension being
produced by meuns of winged nuts M.

828,274

In Figs. 6 and 7 the inner wall a is formed
by rolling a sheet of wire-gauze or the like
into cylindrical form, so that there will be
two or more layers at certain points, and this
eylinder is then held in shape in any suitable
manner, as by end rings a’, L-shaped in cross-
section and adapted to engage gaskets d’ and
¢%,located, respectively, on the bottom ¢ and
cover g. The bottom d is shown integral
with a cylindrieal imperforate outer wall e,
which wall may be provided with a stand-
pipe ¢, corresponding in function to the
stand-pipe E’. A plug ¢’ normally closes an
opening in the cover g, through which the
chamber J may be ﬁlleg with water in which
pulp is suspended. An expansible body f is
also contained in this chamber, said expan-
sible body f being fitted on the pipe ¢, through
which air or other suitable medium may be
blown or forced into the bag f to expand the
same. Nuts A and ¢ secure the parts of the
apparatus together. The operation is ex-
actly the same as with the form of eonstrue-
tion first described with the additional ad-
vantage that the pulp lining may be stripped
much more readi fy from the perforated wall
upon which it is formed, so that such lining
may be taken off and applied to other car-
riers. By this construction the cleaning of
the perforated well is also much facilitated.
While I have deseribed the production of a
compressed-pulp lining forming a filter on
the inner surface of the inner wall, I desire
it to be understood that my invention is not
restricted to this construction and operation,
but that, penerically speaking, I may force an
impervious surface(re yresented in this case
by the rubber bag ¥ f) toward one face of a
perforated wall, (represented by the wall

any other shape and whether the surfrce
exerting pressure be located on the inside of
the said wall or elsewhere. In each case the
impervious surface moving toward the per-
forated wall forces the liquid through said
wall and compresses the pulp into a contin-
uous layer on one surface of snid wall.

In all the forms herein shown it obviousty
is-easy to substitute perforated walls A a of
different diameters for those shown in the
drawings, so that the same apparatus may
be used for makihg filters of different sizes,

Instead of pulp [ may employ any other
substance which is capable of bheing sus-
pended in water or other l(iguid and is further
capable of buing separated from said liquid
by forcing the liquid through a perforated
wall. TIf such sui\sta.ncn_ is porous, the re-
sulting sheet or lining mny be used for tilter-
ing purposes. A lining will he produced in
all events which conforms to the shape of the
wall, so that my invention, considered
broadly, provides means for molding arti-
clos of various kinds quickly and without re-

| quiving the application of heat.

A.a,) whether such wail be eylindrical or of .
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Various modifications may be made with- |
out departing from the nature of my inven-
tion.

I claim as my invention—

1. An apparatus for makingi articles from
in liquids, comprising
a receptacle having an open-ended perfo-
rated inner wall A, an expansible bag F with-
in said inner wall, a pervious pouch B sur-
rounding said inner wall and forming & bot-
tom to the space embraced by said inner
wall, a perforated open-rnded outer wall C
surrounding the body of the pouch and a
solic bottom D towhich the wall C issecured.

2. An apparatus for making articles from
substances suspended ua iiguids, comprising
g perforated inner wall, an imperforate outer
receptacle or tank, an expansible body lo-
cated within the perforated wall,and a stand-
pipe connected with the outer receptacle and
extending above the top thereof to receive
the surplus of liquid expelled by the expan-:
sion of the said body.

3. An apparatus for ms,kingi
substances suspended in liqui

articles from
s, comprising

two perforated walls nested one within the
other, and one capable of sliding into and
out of the other, a pervious pouch located
between said walls and forming a means for
the convenient removal of the inner wall,
and an expansible body located within the
inner wall.

4. An apparatus for making articles from
substances suspended in liquids, comprising
a perforated wall, an imperforate outer re-
ceptacle or tank within which said perforated
wall is located, an expansible b(xfy located
on one side of said perforated wall, and a
stand-pipe connected with the tank on the
other side of said perforated wall, and ex-
tending above the top of the tank to receive
the excess of liquid expelled by the expan-
sion of said body.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses.
GEORGE M. KNEUPER.
Witnesses:
JoaN LoTka,

JouN A. KEHLENBECK.
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