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UNITED STATES

Patented November 1, 1904.

PATENT OFFICE.

PIERRE LORILLARD, OF TUXEDO PARK, NEW YORK, ASSIGNOR TO
AUTOMATIC WEIGHING MACHINE COMPANY, OF NEW YORK,
N. Y., A CORPORATION OF NEW YORK.

APPARATUS FOR COMPACTING FINELY-DIVIDED MATERIALS.

SPECIFICATION forming part of Letters Patent No. 773,878, dated November 1 , 1904.

Application filed June 23,1903, Serial No, 162,321.

(No model.}

To all whom it may concern:

Be it known that I, PIERRE LORILLARD, a
citizen of the United States residing at Tux—

edo Park, in the county of Orange and State

of New Yorl{, have invented new and useful
Improvements in Apparatus for Compacting
Finely-Divided Materials, of Whlch the tollo w-
Ing 1s a specification.

In packaging many kinds of light finely-
divided materials much difficulty has been ex-
perienced by reason of the fact that such ma-
terials, and especially fine and dry powders—
such as baking-powder, for example—become
charged with air during the processes of man-
ufacture or while being weighed or measured,
and thus acquire an excessive bulk, with the
result that each charge or quantity of mate-
rial delivered has to be settled or compacted
before it can be introduced completely into a
receptacle of a proper and sufficient size to
hold 1t after 1t has been settled. It has not
been practicable heretofore to compress such
a powder forcibly, as by a plunger, because
1t the air with which 1t is charged is expelled
by the compressing action of the plunger it
blows a considerable portion of the material
with it out of the receptacle, while if the plun-
oer 1s made to fit the receptacle with sufficient
tightness to prevent such blowing then the in-
cluded air has no chance.to escape and the per-
manent compacting of the material becomes
impossible. It has accordingly been custom-
ary to settle such powders by the slow and
otherwise unsatisfactory process of jarring
the receptacles into which they are delivered,

the excess bulk being temporarily contained

in funnels or *‘risers” applied to the tops of
the respective receptacles.

My present invention is intended to provide
an apparatus by means of which any kind of
finely-divided material may be subjected to
a forcible compacting action of any desired
amount without being caused to blow or scat-
ter, and to this end I compress the material
within its receptacle, which is provided with a
riser, 1f necessary, by means of a plunger, and
in connectlon therewith I employ a strainer

which 18 pervious to air, but impervious to

particles of material, and 1s so arranged that

the air which escapes from the material passes
through this strainer, but necessarily leaves
the material behind it.

fect vacuum behind this strainer concurrently
with the action of the plunger, whereby the
alr with which the material is charged is

caused to expand and escape more readily

therefrom and its flow through the strainer is
promoted.
I cannot only remove a sufficient portion of

I also prefer to pro- -
vide means for creating a more or less per-

55

I have found that in this manner

6o

the included air from fine and dry powders -

without blowing any of the material with it,

but that I can also settle or compact any kind

of light finely-divided material with greater
speed than has heretofore been practwable

‘and can subject such material to a greater com-

pacting action than can be produced by merely
jarring the receptacle which contains it.

My invention is illustrated in the accompa-
nylng drawings, in which—

KFigure 1 is a side. view, partly in elevation
and partly In central Vertlcal section, illus-

trating a preferred form of my apparatus.

Iig. 2 1s a similar view illustrating a modified
arrangement thereof whereby a number of
quantities of material may be operated upon
simultaneously. Fig. 3 is a cross-sectional
view on line A A in Fig. 2. Fig. 4 is a bot-
tom plan view of a plunger hereinafter de-
scribed, and Fig. 5 is a detaill section of the
lower end of said plunger.

The apparatus illustrated in Fig. 1. of the

drawings, comprises a supporting-frame 2,
provided at its bottom with an aperture 3,
through which a receptacle filled with ma-
terial to be operated upon may be inserted

and withdrawn, and 4 represents a hollow-

plunger, the lower end of which is covered by
a sultable strainer. -My preferred form of
strainer for fine and dry powders, such as bak-
Ing- powder 1s illustrated in detail in Figs, 4

_and 5, in which 5 represents a ring which is
adapted to be screwed onto or othermse con-

nected to the lower end of the plunger 4 and
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iscovered by aflat sheet of wire-gauze 6. Upon

the outer or bottom face of the sheet of wire-
oauze 18 placed a corresponding sheet of bolt-
ing-cloth 7, the bolting-cloth being held flat
and 1t and the gauze being secured to the ring
5 by any suitable means, such as a supplemen-
tary-ring 8,which is fastened to the ring 5 by
screws 9 and between which and said ring 5
the edges of the gauze and bolting-cloth are
thus clamped.

planger, as shown, in order that 1t may be re-
moved and cleaned, if necessary, or replaced
by another strainer of a different shape or
size, corresponding to the shape and size of
the receptacle in connection with which 1t 1is
to be used. 'The bolting-cloth, as I have dis-
covered, 1s previous to alr, but impervious to
most fine powders, or substantially so, and
hence 1t forms the strainer proper, the wire-
gauze being emploved as a backing tosupport
the bolting-cloth and give the necessary rig-
1dity to the working face of the plunger. 1t
will be well understood, however, that for
coarser materials a coarser strainer may be
used, the object in all cases being to permit
the passage of air from the material into the
hollow plunger and to prevent the passage of
particles of the material itself. For example,
the wire-gauze alone may serve as a suitable
strainer in some cases. The plunger4 is con-
nected with suitable reciprocating means—
such as a guided rod 10, a connecting-rod 11,
a crank-shaftt 12, and a hand-wheel 13—al-
though in practice the apparatus will usually
be operated by power. |

The parts above described, without movre,
may be made to compact successtully a quan-
tity of material by placing the receptacle con-
taining the material directly beneath the plun-
oer and forcing the latter downward, where-
upon the resulting compression of the ma-
terial will expel air from it and this air will
escape through thestrainer. A material like
baking-powder, however, cannot be success-
fully operated upon 1n this manner unless the
plunger is operated more slowly than would
be desirable, and I therefore prefer to pro-
vide, in connection with the parts above de-
scribed, means for exhausting air more or less
perfectly from within the plunger on 1ts down-
ward or compressing stroke. My preferred
arrangement for this purpose comprises a pis-
ton 14, mounted to slide in a casing 15, which
1sformed integral with or secured to the frame-
work 2, the plunger4 and rod 10 being connect-
ed to the piston 14, which thus formsa connect-
ing link between them. 'The piston 14 1s pro-
vided with an opening 16, establishing commu-
nication between the hollow plunger and the

casing above the piston, and the top of the.

casing 18 closed during at least a portion of
the downward stroke of the plunger by means
of a cover 17. Thus as the plunger 4 de-

scends the separation of the piston 14 from

“the strainer.
' be considerably greater than the transverse

This strainer is preferably.
made detachable from the lower end of the

773,878

the cover 17 produces a partial vacuum within
the casing above the piston, and therefore
within the hollow plunger itself and behind
The area of the piston should

area of the plunger in order that a slight
downward movement of these parts mayv ef-

fect asubstantial reduction of pressure within

the plunger. It is desirable to reéstablish a
substantially normal atmospheric pressure
above the piston 14 before it commences an
upward stroke in order to prevent any tend-
ency of the material to adhere to the plun-
oer and be lifted by it out of the receptacle,
and to thisend I prefer to make the piston fit
the casing somewhat loosely, so that during
the slight dwell at the bottom of each stroke
of the piston sufficient air-will pass around it
and into the casing to brealk the vacuum above

the piston, and as the piston rises the air thus

admitted above 1t 1s expelled, preferably
through a check-valve 18, so that it does not
have to pass out through the plunger, and thus
blow the material in the receptacle. It is
often desirable,however, to provide for aslight
blow through the strainer near the end of the
upward stroke of the piston in order to clear
the strainer from adhering particles of mate-
rial, and 1n this case the check-valve 18 may

at such a point that 1t will be passed by the
piston just before the latter reaches the end
of 1ts upward stroke, the result of this ar-
rangement being that the last portion of each
upward movement of the piston will slightly
compress the air above it and produce the
slight blow through the strainer above re-
ferred to. -

The operation of the apparatus above de-
scribed 1s as follows: A receptacle 19, con-
talning a quantity of material to be com-
pacted and herein shown as provided with a
riser 20 of a well-known construction, 1s
placed beneath the plunger 4 while the latter
1s at the limit of its upward stroke. The
piston 14 and plunger4are then moved down-
ward, whereupon the working face of the
plunger, which 1s formed by the strainer
above described, engages the top surface of
the material and forcibly compresses it, and
at the same time the movement of the piston
away from the top of the casing produces a
partial vacoum above the piston and in the
plunger, and consequently at and adjacent to
the strainer at the lower end of the plunger,

with the result that a considerable portion of

the air with which the material is charged
passes through the strainer and is drawn up
through the hollow plunger instead of being
blown out of the receptacle, while the parti-
cles of material being unable to pass through
the stralner are compressed and compacted
thereby. The reduction of pressure at the
working face of the plunger also causes the
air with which the material 1s charged to ex-

be located in the side of the casing, as shown,
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pand, and thus facilitates the removal thereot
from the mass ‘of material being operated
upon. |

In some cases it may be def-:lr'able to cause
the piston 14 to perform a portion of its down-
ward stroke before producing any reduction
of the air-pressure behind i1t—as, for exam-
ple, when the riser 20 1s only partially filled
with material-—and in this case the cover 17,
which closes the top of the casing, may be
mace separable from the casing proper, as
illustrated in Kig. 1, and so located and ar-
ranged that when the piston reaches a cer-
taln polnt in 1ts upward stroke it will engage
saic cover and lift it away from the top of
the casing. This mode of operation 1s pro-
vided for, according to the construction shown
in Fig. 1, by forming a ledge 21 on the inside
of the casing, on which ledge the cover 17 is
aclapted to rest, and the cover 17 is provided
with a central guiding portion 22, through
which the rod 10 passes and which forms a
stop adapted to be engaged by the upper end
23 ot the piston 14 when the latter has reached
a certain point In 1ts upward stroke. As
thus constructed when the point just referred
to has been reached in the operation of the
piston the upper end 23 of the latter engages
the cover 17 and lifts said cover with it dur-
ing the remainder of its upward stroke, and
no vacuum can be produced during the down-
ward stroke of the piston until said cover has
been lowered sufhiciently to cause it to rest
the ledge 21, whereupon .the remainder
of the downward stroke ot the piston pro-

duces the necessary vacuum, as above de-

scribed. In all cases there should be some
reduction of pressure within the plunger be-
tore the strainer engages the material.

1t will often be convenient to operate upon
a number of quantities of material at once,
and I have accordingly shown in Fig. 2 a
modification of my apparatus whereby this
result 1s provided tfor. In this modification
the framework 2" and its openings 8’ are made
large enough to accommodate the desired
number of receptacles at once, and the casing
15" and piston 14" are made of corresponding
size, the piston being provided with a num-
ber of plungers 4’ suitably spaced apart.
Kach of these plungers may be substantially
like the plunger 4 (shown in Fig. 1) and pro-
vided with a similar strainer. Communica-
tion between each plunger and the space above
the piston 14" 1s afforded by means of pas-
sages 16', and the casing is shown as provided
with a check-valve 18" similar to the check-
valve 18. (ShowninFig. 1.) InFigs. 2and 3

the top of the casing i1s shown as immovable

and the check-valve 18 1s shown as located in
the top of the casing; but it will be under-
stood that the arrangement of these parts
shown 1 Fig. 1 might be employed, if de-
sired. The transverse area of the casing is
of course so proportioned to the sum of the

“resented by

3

transverse areas of the pistons 14" as to pro-
duce the desired vacuum in the latter.

My apparatus is not only useful for com-

pacting fine and dry powders which " blow?”

under slight pressure when charged with air,
but it also has an important mpphcatmn n

-compacting many other kindsof finely-divided
materials, especially those which are light and

flaky and which, although normally of exces-

sive bulk and containing a considerableamount

of air, are not so troublesome on account of
blowing as are fine and dry powders. The
light and flaky type of materials is well rep-
many of the cereal foods now com-
monly used, which are usually put up in paper
or pasteboard packages or cartons, as distin-
guished from rigid metallic receptacles. It is
possible to compress such materials by ordi-
nary plungers in most cases; but it has been
necessary heretofore to support the yielding

-walls of the cartons externally, in order to pre-

vent them from bursting under the pressure
exerted by the compressing-plunger. I have
found, however, that when my apparatus is
employed ftor compacting such materials in
non-rigid cartons a sufficient vacuum can be
produced within the mass of material oper-
ated upon to cause the normal atmospheric
pressure acting upon the exterior of the car-
ton to afford an ample support for the walls
of the latter, thus rendering the use of me-
chanical supports unnecessary. S0, t00, ma-
terials such as flour and flour preparations

.may be very solidly compacted in cloth or

paper bags by means of my apparatus with-
out etther bursting the bags or requiring them
to be supported exttrnally by mechanical
means.

I prefer to employ a plStOIl moving 1in a
suitable casing for producing the desired
vacuum at the working face of my plunger.
because 1n such case the vacuum produced in-
creases with the movement of the plunger:.

so that 16 1s 1mpossible to cause the compress-

ing action of the plunger to get ahead. of the

recluction in pressure which should be asso-

cliated with 1t no matter how rapidly the plun-
ger may be operated. I do notlimit myself,
however, to any particular means for produc-
ing a reduction in alr-pressure in connection

with the operation of the plunger, nor to any

specific form or arrangement. of compressing
plunger or strainer, since, sofaras I am aware,

1 am the first to combine such a plunger and

strainer or such a plunger and means for re-

moving air from the material operated upon

by it concurrently with 1ts compressmfr a,ctlon
I claim as my invention—

- 1. In an apparatus for compacting finely-

divided materials, the combination of a plun-
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fining-surface for said mass and to permit the -

passage of air removed therefrom, and means
for reciprocating the plunger.
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2. In an apparatus for compacting finely-
divided materials, the combination of a hollow
plunger, means for reciprocating the same,
and a strainer carried by the plunger.

In an apparatus for compacting finely-
divided materials, the combination of a plun-
oer adapted to engage and compress a mass
Of material, means for remprocatmor the same,
a strainer arrano'ed to form a confining-sur-
face for said mass and to permit the passage
of air removed therefrom, and mecans for re-
ducing the air-pressure behind said strainer.

4. In an apparatus for compacting finely-
divided materials, the combination of a plun-
oer, means for reciprocating the.same, a
stralner, and means operated by the compress-
ing stroke of the plunger for reducing the

alr-pressure behind sald strainer.

5. In an apparatas for compacting finely-
divided materials, the combination of a hol-
low plunger, a strainer carried thereby, means
for reciprocating the plunger, and means op-
erated by its compressing stroke for reducing
the air-pressure within it.

6. In an apparatus for compacting finely-
divided materials, the combination of a hol-
low plunger, a strainer carried thereby, means
for reciprocating the plunger, and means for
withdrawing air from it during 1ts compress-
Ing stroke.

7. In an apparatus for compactmn finely-
divided materials, the combination of a cas-
1ng, a piston working therein and means for

reciprocating 1t, a hollow plunger carried by

the piston and communicating with the inte-
rior of the casing above the piston, and a
strainer carried by said plunger.

8. In an apparatus for compacting finely-
divided materials, the combination of a cas-
1ng, a piston Worl{mo' therein and means for
reelpmmtmﬂ‘ 1t, means for ‘Ld]f]fllttlnﬂ‘ alr to
the casing above the piston during a portion
of each stroke of the latter, a hollow plunger
carried by the piston and communicating with

[»

the interior ot the casing above the piston,

and a strainer carried by “the plunger.

9. In an apparatus for compacting finely-
divided materials, the combination of a cas-
ing having a removable top, a piston working
therein and means for reciprocating it, said
piston belng arranged to lift the top of the
casing during a portion of its stroke, a hol-
low plunger carried by the piston and com-
municating with the interior of the casing

l

773,878

‘LbOVEﬁ the piston, and a stramer carried by
the plunﬂ er.

10. In an apparatus for compacting finely-

- divided materials, the combination of a hol-

low plunger, means for reciprocating thesame,
a strainer carried by the plunger, means for
withdrawing air from the plunger during its
compressing stroke, and means for readmit-
ting air to the plunger prior to the beginning
of its back stroke. *

11. In an apparatus for compacting finely-

divided materials, the combination of a plun-

ger, means for reciprocating the same, a
strainer carried by the plunger, means for

55
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withdrawing air from the plunger during its

compression-stroke, means for readmitting air
to the plunger prior to the beginning of its
back stroke, and means for creating a slight
blow through the strainer near the end of said

“back stroke.

12. In an apparatus for compacting finely-
divided materials, the combination of a cas-
Ing, a piston arranged to slide somewhat
loosely therein and means for reciprocating
1t, a hollow plunger carried by the piston and
communicating with the interior of the casing
above the piston, a strainer carried by the
plunger, and a check-valve Openlnﬂ outward
from Sald casing.

13. In an apparatus for compacting finely-
divided materials, the combination of a cas-
ing, a piston arranged to slide somewhat

loosely therein, a hollow plunger carried by

sald piston and communicating with the in-
ferior of the casing above the piston, a strainer
carried by the plunger, means for reciprocat-
ing the piston, and a check-valve opening out-
ward from the casing at a point which 1s
passed by the piston near the end of its in-
ward strole.

14. In an apparatus for compacting finely-
divided materials, the combination of a cas-
ing, a piston mounted to slide therein, means
for reciprocating said piston, a number of hol-
low plungers carried by said piston and sev-
erally communicating with the interior of the
casing above the piston, and a strainer car-
ried by each plunger.

In testimony Whereof 1 have hereunto sub-
Scrlbed my name this 17th day of June, 1903.

PIERRE LORILLARD

Witnesses:

| E. D. CgapwiIcK,

Rorra W. BARTLETT.
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