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To @il whonv it mar I CONCeri.:
Be it known that I, ADELMER M. BATES, a

citizen of the United States remdmw ab Chl-'

cago, in the county of Cook and State of I11i-
nois, have invented a certain new and useful
Improvement in Processes of Filling Valved
Bags with Granular or Powdery Substances

of Whlch the following is a specification.
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In attempting to fill valved bags or bags in
which a very small opening has been left for
the introduction of material there are several
difficulties which are encountered. In the
first place as the material enters the bag

~through the pipe or funnel which has been

mserted through the valve-opening for that
purpose it tends to form a pyramid if the
bottom of the bag is supported and if the

bottom is not supported it tends to collapse

the sides of the bag. In the first case long
before the bag is filled some portion of the

- PYT amid stop% up the end of the introduction-
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pipe and in the second case the bag is par-
tially filled with a narrow and thm mass of
material deposited between the two collapsed
sides. In this case long before the bag is
filled the mouth of the introdaction- -pipe is
closed. These actions of course are greatly
varied according to the character of the ma-
terial employed and also depend upon the
condition of the material; but in its main
features it is a correct statement of what
happens under the conditions above referred
to in connection with the bagging of powdery
or granular substances. These difficulties
can be more or less obviated by various de-
vices for suspending the bag. In many cases,
however,suspending the bagisimpracticable,
for the reason that the weight of the material
will tear and injure the cloth of which the
bag is made, Moreover, when the bag is be-
ing filled from a small aperture, which may
be at one corner or of course at any other
part of the bag, that portion of the bag which,
as in the case shown, is adjacent to or near
but at the side of or above the mouth of the
filling funnel or tube is not easily filled. If

-a considerable pressure be. applied to force
the material into the bag, these difficulties

- may also be to a very considerable extent re-
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moved, and such pressure can be applied, as
suggested, either by the action of gravity or

[

I

the ordlnaly and usual manner of pouring

‘the material in by a steady stream or the ac-

tion of a screw or the action of a falling col-

umn of material, which is of course again the

action of ﬂ‘rawty, but applied in a peculiar

manner. The difficulties may also be par-
tially obviated by agitating or shaking the
bag during the process of ﬁlling, which, “how-
ever, 1s a difficult thing to do when the bags

are suspended from above, for the weight of

the material again tends to destroy the bag.
These diffic ultles may further be obviated Dy
supporting the bottom of the bag so as to

leave the sides loose and unstrained during

the process of filling and also by agitating
the bag when in this condition, and particu-
larly by oiving the bag a slwht up-and-down
motion or, in other words, 1ettmﬂ' it fall rap-
idly throuu*h a short d1stance Oor excursion

duaring the process of filling. |
It ‘mll be understood th:a,t the mechdmsm
here shown is simply diagrammatic, as the
process can be carried out in various ways-
and by various machines and by great modi-

fications of those here illustrated. In the
drawings, however, I have indicated some de-
vices sufficiently to furnish an explanation of
the process. These diagrams I 'will describe
very blleﬂy

Figure 1 is a side elevation of a bag sus-

pended at the corner and in the process of
being filled through a funnel. Fig. 2 is a
cross-section through the same. Ifig. 3 is a
bag being filled where it is resting on a shelf.
Fig. £ is a cross-section through the same.
Fig. 5 is an outline of an apparatus wherein
the bag is being supported and the material
is being fed in and the bag in the process of

being ﬁlled 1s being amtated Fig. 6 is an

outhne of an apparatus by which the mate-
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rial can be dropped into the bag in what T

call a ““falling column.” Fig. 7 is a similar
view shominﬂ' the material in the process of
being fed mto the bag by means of a SCrew.

A A are the sides of a bag.

B B are the valve-flaps. o

C C are the flaps at the end of the bag.

D is the filling tube or funnel.

H is the clamp, whereby the bag may be

95
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clamped to the tube or funnel and be thus
‘held in position.
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I* indicates the irregularities in the side of | and to that extent the bag is not of course ab-

the bag as it hangs partially filled with ma-
terial.

G indicates the material in the bag.

IT shows the pyramidal form of the mate-
rial within the bag.

J is the platform upon which the bottom of
{he bag rests, the distance between the plat-
form and the support at the upper end ot the
bag being such that the sides of the bag are
loose or not taut.

K K indicate the several parts of the agi-
tating mechanism with which such platiorm
may be associated. Thearrangement issuch
that the bag is given an up-and-down mo-
tion, or rather the platform on which it rests
is given such motion. The parts may be so
adjusted and proportioned that the vertical
reciprocation is such as to xeep the bag in a
very rapid upward-and-downward 1110*1011
the bag being sometimes and perhaps much
of the time in the air or free from the plat-
form.

L is the guiding-tube, having a contracted

aperture at its lower end and the adjustable

aperature at its upper end.

O is the hopper, and by varying the adjust-
able opening a certain quantity of material
can be permitted to flow from the hopper.
It drops down through the guiding - tube.

The particles are forced inwardly by the sides

of such tube. and the mass is contracted into
a relatively dense column at the point where

it emerges from the lower aperture, this aper-

ture bem placed in line with the opening of
the tube in the bag. Such column of mate-
rial is dropped almost as & column into the
fillingtubeorfunnel,whenceit passes quickly
into the interior of the bag. This of course
is the action of gravity. *

P is the hopper, from which the material is
allowed to flow in a steady stream into the
filling funnel or tube, as indicated.

R is aconveyer-screw in the tube S, which,
as indicated, connects directly with the fun-
nel, so that with the action of the tube a con-
tinuous stream of material may be forced
through the tube or funnel into the bag.

As previously suggested, these forms are
shown diagrammatically. The agitation of
the bag may be lateral as well as vertical.
After the bag has been filled it is necessary
to seat or elose the valve when the valve is
used, and this requires the forcing of the ma-
terial within the bag toward the wvalve or
valve end or the end from which the bag has
been filled. 'T'hisisaccomplished by rapidly
forcing the material toward that end., It can
be done by reversing the bag or dropping it
in such a way as to bring about this result..

The filling of the bag is not of course ab-
solutely completed so long as the valve itself
remains open. In other Words, the filling is
completed as to the bag proper, but not as to
that portion of the bag immediately at the
valve. In other words, the valve-lips must

bag are loose or not tauat.

solutely full. In filling such a bag the ob-
ject of course 1s to take the loose, gmnular,
or powdery material while in its loose and un-
packed condition and pack 1t within the In-
closing bag or flexible material so as to make
a eomplete tightly-filled bag and of course
to aeeamphsh this result wwhout the final
step of sewing or tying the bag or mclosmﬂ'
material.

The use and operation of my process are as
follows: The material to be thus packed or
condensed within the bag orcovering is taken
when in its powdery, granular, and loose con-
dition and poured throngh a small aperture
of the valve. It must be in such loose and
powdery condition, for if packed or in heavy
lumps it of course cannot be introduced.
When introduced, it tends, as stated, to form
a pyramid or otherwise to fill up the bag 1n1-
perfectly and cut off the supply at the valve.
The second step of my process, therefore, in-
cludes the agitation of the bag, not merely by
any ordinary shaking or knocking,
common with boxes and barrels and bags, but
a peculiar sort of agitation of such a nature
as to break down the pyramid and pack and

~condense the material in the bag, and this

action involves a positive motion of the bag
and contents. This motion should be rapid
and through but a short distance or short ex-
cursion. In practice the motion of the sup-
porting part toward the bottom of the bag is
about four hundred movements per minute.
The process works best when the material is
introduced by the action of gravity or, in
other words, is permitted to freely ﬂow in
while in a powdery, granular, and loose state,
and the process is also best applied where the
bag .is held by the corner, as indicated, for
in this condition the three remaining corners
are thoroughly packed and filled before the
problem of ﬁllmﬂ' the last corner and closing
the valve is reached. Of course in amtat-
ing the bottom of the bag the top of the bag
is usualily held in a fixed position, and, as
shown, the distance between the upper and
lower supports i1s such that the sides of the
YW hen the bag has
thus been substantially filled, except as to
the 1mmmediate valve-space 1e£elred to, the
covering or bag is not sealed or closed upon
1ts eont-ents, :_md the last step in my process
consists, as stated above, in forcing the mass
of material within the bag toward the valve
end to seat it. If this is not done, the con-
tents will eontinue to escape from the valve,
the escapement or stream of the material
holding the valve open until all or much of
the contents has been lost., To obviate this
difficulty, as stated above, the valve-lips
must be ¢losed and the valve seated, and this
is done asdescribed. "Thusthe loose, granu-
lar, and powdery material is by this series of
acts performed upon it transformed or re-
duced to a very solid packed mass inclosed

close together and slightly Dulge outyvardly, | within a continuous ﬂe‘tlble covering or bag
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and sealed or fastened therein without the
final step heretofore necessary, consisting of
sewing or tying the bag at the top.

I claim— '

1. The process of condensing loose, granu-

larand powdery materialinto aclosely-packed

form and inclosing it within a substantially
continuous, flexible covering or bag, and seal-
1Ing the covering over such packed material
without sewing ortying the same, which con-
sists in the following steps, introducing the
material in a loose and unpacked condition
and in a relatively small, continuous stream,
through a small interiorly - valve- protected
opening, into the closed covering or bag, si-
multaneously agitating the bottom of the bag
and the material therein, so as to prevent the
material from forming a pyramid or accu-
mulating at or under the small valve-open-
ing to close the same and to distribute and
pack such material throughout the covering
or bag until the latter is substantially filled
and packed, and then violently forcing the
material within the bag en masse toward the
valve to seat it.

2. The process of condensing loose, granu--

larand powdery materialintoa closely-packed
form and inclosing it within a substantially
continuous, flexible covering or bag, and seal-
ing the covering over such packed material

without sewing or tying the same, which con-

sists in the following steps, introducing the
material by gravity in a loose and unpacked
condition and in a relatively small, continu-
ous stream, through a small interiorly-valve-
protected opening, into the closed covering or
bag, simultaneously agitating the bottom of
the bag and the material thercin, so as to pre-
vent the material from forming a pyramid or
accumulating at or under the small valve-
opening to close the same and to distribute
and pack such material throughout the cov-
ering or bag until the latter is substantially
filled and packed, and then violently foreing
the material within the bag en masse toward
the valve to seat it.

3. The process of condensing loose, granu-
larand powdery material intoa closely-packed
form and inclosing it within a substantially
continuous, flexible covering or bag, and seal-
ing the covering over such packed material
without sewing or tying the same, which con-
sists in the following steps, introducing the
material in a loose and unpacked condition
and in a relatively small, continuous stream,

through a small interiorly-valve - protected |

opening, into the closed covering or bag, si-

S

m'ulta,neously agitating the bottom of the bag

and the material therein by a rapid, short-

excursion movement, so as to prevent the

material from forming a pyramid or acecumu-
lating at or under the small valve-opening to
close the same and to distribute and pack
such material throughout the covering or bag
until the latter is substantially filled and
packed, and then violently forcing the ma-

6o

terial within the bag en masse toward the

valve to seat it. o
4. The process of condensing loose, granu-

lar and powdery material intoa closely-packed
| form and inclosing it within a substantially

continuous, flexible covering or bag, and seal-

1ng the covering over such packed material
without sewing or tying the same, which con-
gists in the following steps, introducing the
material in a loose and unpacked condition

and in a relatively small, continuous stream,

through a small interiorly - valve - protected

opening; into the closed covering or bag, si-
multaneously agitating the bottom of the bag
and the material therein, so as to prevent the
material from forming a pyramid or accumu-
lating at or under the small valve-opening to
close the same and to distribute and pack
such material throughout the covering or bag

until the latter is substantially filled and

packed; except about the valve, and then vio-

lently forcing the material within the bag en

masse toward the valve to seat it. |

5. The process of condensing loose; grant-
larand powdery material intoaclosely-packed
form and inclosing it within a substantially
continuous, flexible covering or bag, and seal-

ing the covering over such packed material

without sewing or tying the same, which con-
sists in the following steps, introducing the

‘material in a loose and unpacked condition

and in a relatively small, continuous stream,

through a small interiorly-valve-protected

opening at one corner, into the closed cover-
ing or bag, simultaneously agitating the bot-
tom of ‘the bag and the material therein, so
as to prevent the material from forming a

‘pyramid or accumulating at or under the

small valve-opening to close the same and to
distribute and pack such material throughout
the covering or bag until the latter is sub-
stantially
lently forcing the material within the bag en

masse toward the valve to seat it. - =
~ ADELMER M. BATES.

Witnesses:
FANNY B. FaAy,
IHOMER L. KRAFT.
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