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2,333,713
METHOD OF CLEANING BAGS
Mlchael A Exben Cleveland Ohio

Original appllcatlon Ap!‘ll 3, 1940, Serlal No.
-327,671., - Divided and this apphcatlon October
8 1940 Serial - No. 360,275

(CI.. 10—269)

Y Claims.’

This -application is-a- division -of my parent ap-
plication, Serial No. 327,671 filed April:3; 1940,
and issued July 14; 1942 as-Patent 2,289,700, and
relates to-a- method of:cleaning bags, -and ‘es-

pecially such fabric bags as are designed to car- .

ry pulverized material, some -of which may -cling
to the inner surface of the bag and require re-
moval before the bag can be again used.

While my invention: is adapted for cleaning
ordinatry bags which -after use are open 'at the
end, it has been especially developed to provide
for the cleaning of bags of the type known -as
valve bags:which have an opening adjacent the
normal bottom of the bag which in use is closed
by-an internal flap. -Such valve bags have been
on-the market since about the time of the issu-
ance of Patent No. 623,199, granted Apnl 18
1899 to A. M. Bates.

As shown in the patent mentloned the bag is
originally made with. the. normal -upper -end
closed.. The bagis filled in -inverted position by
a spout entering a filling opening-at- one-of the
corners, which is to: be .at- the bottom in use:
As the filling is being completed, the flap within
the bag automatically closes the filling opening.
The bag then remains full until -access is desired,
when the top of the bag (i. e. the bottom during
the filling) is opened and the- contents extracted
in the usual manner. - Such. bags, after use, es-~

pecially if made of ‘fabric,. have a.value for re- ¢

use, providing. they-are . effectively -cleaned - of
their former contents.-. The present invention
provides for such cleaning rapidly and- emmently

The broad principle of the present.invention
is to mount the empty bag on a support. (which
in the case.of a. valve bag may extend into it
through the valve opening) and then move the
support along a defined path to bring the: bag
adjacent an opening into a conduit into which
air is rapidly moving so that the body of the bag
is drawn’ into the conduit and caused to beat
violently against a surface thereof while the bag
is held by the support, with the result that the
contents remaining in the bag is 'shaken free and
. discharged.  ‘The air draft through fthe bag may
be provided by suction applied 1o ‘thé" conduit,
or by compressed air apphed to the mtermr of
the bag, or both suctlon and compressed air may
be employed.

The present: apphcatlon rela,tes tcr the method
as above outlined. " In explaining such method I
have- illustrated apparatus I have devised  for
carrying out that method. " Several forms of such
apparatus are illustrated in‘the drawings here-
of, and are hereinafter:moreé fully described,'and
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" other forms (not 111ustrated) are included w1th1n

the terms-of the 'gppended claims. - 'Such appa-
ratus is clalmed in my parent apphcatmn above-
mentioned. "

In the drawings; Flg 1 is'a’ plan partly in
section ‘and partly broken away, illustrating one
form of apparatus for carrying out my method;
Fig. 2-is'a side elevation of the apparatus shown
in Fig. 1; Fig. 3 is-an elevation of one of the bag
supports shown in Fig. 1; Fig. 4 is an enlarged
cross-section of :the: support shown in Fig. 3, as
indicated by the line 4—4 on Fig,3; Fig. 5 is a
section through the apparatus of Fig. 1, ds indi-
cated by the line 5-—5 on Fig;1; Fig. 6 is a dia-
grammatic vertical section’ taken on’the curved
line 6—6 on Fig. 1; Fig."7is an elevation of a
modified form of apparatus which may perform
my method; Fig. 8 is a plan of the embodiment
shown’'in-Fig. 7; Fig. 9 is a'sectional elevation of
another modified-form.-of apparatus; Fig. 10 is
3. vertical section on the line [0—I10 on Fig. 9;
Fig. 11 is an-illustration-of a valve bag as origi-
nally-formed before-it is turned wrong side out;
Fig. -12./is a-yview of such bag after -using- and
emptying, showing it mounted on a tubular sup-
port, of any. of the embodlments of my cleanmg
apparatus.

- Referring first: to Lhe apparatus illustrated in
Figs. 1-6, 10 indicates a suitable standard car-
rying at its upper end a horizontal disk [1 which
may -be a metal plate bolted- to the top of the
standard 10. Journalled in the standard 10 at
the center of the disk [f is a-vertical driving
shaft 20. At.its -upper end this shaft carries a
downwardly facing horizontal drum 30. This
drum being . made of a circular metal disk for
the horizontal portion, and downwardly extend-
ing cyhndrlcal flange 31 at the edge thereof. I
have shown: @ suxtable head 21 secured to the
upper end of the shaft, and bolted to the disk of
the drum 30. The vertical flange of this drum
extends downwardly just outside of a  vertical
flange: (2, on. the edge of the stationary disk 11.
This flange will “hereinaffer be described in
detail.

Suitable means are provxded for rotating the
shaft 29, I have indicated, in Fig. 2, a.motor 25
connected by a sprocket chain. 26, with suitable
gearing in a reducer 21, terminating in a bevel
pinion 28 which meshes with a bevel pinion . 29
on_the lower end of the shaft 20. Accordingly, .
‘When this motor is operated, the inverted drum
30 is rotated at a comparatively slow speed, due
to the reducer 21.

‘Projecting radially from the drum 30 by being
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secured to its vertical flange 31, are a number of
hollow tubes 48, I have shown in Figs. 3 and 4
the hollow tube as screwed into the flange 31,
and also welded thereto. The tube has several
Iengitudinal slits in it, three being shown as in-
dicated at 4f{. The end of the tube as shown is
closed by a plug 43.

The space within the hollow drum above the
stationary disk 1i" constitutes an air chamber
which may be supplied with coihpressed air from
a compressor §8, through a conduit 5, discharg-
infi through the stationary disk 1.
close to the rotating flange 31 is an arcuate con=
duit 68, shown as carried by upright supporting
bars 66.
may be composed of an arcuate top=plate 61

This conduit is open at its-ends, and -
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Standing -

(which may be in about the same plane with the .
top of the drum 30) a corresponding arcuate bot- -

tom plate 62, and g partially cylindrical outer wail
€3 connected to the top and bottom plates, and
two partially c¢ylindrical inner walls 64 andg 65
spaced apart a distance somewhat greater than
the thickness of-the radial bars 40.

The arcuate chamber described stangs 1mmeda
iately adjacent the rotating turret with the two
spaced ‘inner walls 64 angd 6% substantially in en-
gagement with the drum fange 3f, and with a
number of radial bars 40 -extending into-the arciui-
ate chiamber. by reason 6f the slot between the
two walls 68 and 65. :The adrcuate chamber-de=
scribed Ppreferably. extends about the turret for
approximately a Ralf cireumference. About mid-
way of: its lehgth this chamber has a discharge
port 61 in its bottom wall 62, and from this dis-

charge port & conduit. 68 leads to the easing 69

of a rotatry suction producer.

The flange 12 heretofore referred to on. the
stationary disle K i5 formed for abeut Half the
circumferencs;: and in a positioh. opposite the
arcuate conduil, but at theé éonduit, oF at least.for
the greater portion: thereof this flange is omitted.
The restlt is that there'is a fiee passage of air
from the space within the drui ihto those sub-
porting tubes 40 which are well Within the arcu-
ate conduit, while those outsitle ‘oF the conduit
have their bores closed by the flange 12.

The disk (i and the flange 12 are préferably
prowded with an annular leather packmg strip

15 which engages the inner surface of the druin -

flahge - 3f. This engagetnent is below the en-
trance to most of the tubes 40, which are in’ the
‘arcuate chamber while it is above thoése tubes
which are outside of the chamber.

Tt results from the constrittion described that
compressed air from thé compressor 50; admitted
through the condiiit 51 to the space within the
drum passes. freely into the supporting tubes 40
which are within the arcuate conduit €8, but
cannot pass into those tubes 40 which are outs1de
of such condtut

The drum 30 in the embod‘ment of Pig. 1 15
supposed to be rotated in a clock- Wlse diréction
as indicated by tHe arrow. Accordingly, bags A
placed on soime of the projecting tubes 49 outside
of the arcuate conduit 89, will be carried into this
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conduit over the diséharge passageway 67T, and

finally dlscharged throtgh the open-end of the
arcuate conddit itito & posmon ‘where they may
be removed.

To énhable convement passage of a dependmg
bag A into the atcuate conduit, T’ provide a chute
70 secured .to the conduit adjacent its entrance.
This chute, whieh is in the natiure of an cpen
trough inclined upwardly to the conduit, enables
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the bag as it reaches the chute to be deflected into
an approximately horizontal position.

A pronounced suction is applied by the fan
device 63 through the conduit 68 and port 67
to the arcuate chamber, notwithstanding the
open ends of that chamber. Accordingly, as I
have indicated in the diagrammatic sectional ele-
vation (Fig, 6) the bags A as they enter the
arcuate conduit, flap wolently againstithe bottom
thereof, and then come over the down take pipe
67 where they beat back and forth against op-
bosite walls thereof, shaking the contents loose,

-ahd finally. a¥e discharged through the open end

of the arcuate conduit in a substantially clean
coxdition.

ThHe-bag A wag originally formed with its flap
extérnal By Bénding the corner of the tubular
fakric inwardly and sewing across the remaining
extreme end while the bag is wrong side out as
indicated in Fig. 11. When the bag is turned
right.side. out; this: opeil: portion becomes. 4 flap
oft ‘the inkidé. as BhoWn. in Fig. 12:;' Before orig-
inally fillifig §uch & bag; the énd of the bag shown
in-the lower extremity of Fig. 12 1§ sewed closed,
but this sewing is-removed when the bag:is:émpty;
56 that the bag Wwhen received to. be-éleaned ‘s
entirely open-at one end, ahd has the valve open-
ing at the othér -ewd: ,

Now in cleaning such: a valve bag ag just:de-
seribed, by the apparatus-of Figs. 1 to: 6, the at-
téndant stands st the right= hangd: sidé of the
ma¢Hing,; af Ehowh: i Fig: 1, and plaees the bags
oné after the othes on the proueeting tubes: 40 ad-
jneent his: left Hand, as he faced: the bchine:
Such bags then engage the chtite: 10 andlﬂassV to
the bpexi end of the areliate condult by redson ot
the suétiori it that eonduit, and Beat violently
against the conduit walls, partléularly the Baae of
the conduit:

As 500h-ad stiéh bag-»carrymg tube 40; i ‘this
movenieit. of the dfum, ‘Passes beyond the end of
thé statiehary flange 12 such fube receives eom:
présséd aiv from the intérior of the drum, and
thias tHe bag as it trévels about in- the arcuate
¢bHdHIY Has- suctiont actihg on' the: exterior and
compressed aif 6n- the interior Which grumples or
disterts the bag and beats it Back and forth vig:
orously against-the walls of the coniduit, this
lodsening: any mate:qal remaming in the bag, &
that as the bag comes ovér the discharge port 7,
the: dotitents 15 discharged’ mto that port,

The air suction catries into the port 67 any coti-
tents which have beety shiken out in passing froth

- the dpenrend of the conduit to the port 61. Stc-

tion” also emsts through the other opefi end of
the conduit arounid past the clean bags so that
even- after théy Have 1éft the port 87 they are
further subjected to compiressed air on the inter-
iof ahd suction on. the. extetior. THus the bags
are thoroughly cleaned by the time:they emerge
from the ¢onduit, After they have emerged the
attendant takes them off fhe projecting suppert:
ihg. tubes 40 beyond the aroute conduit; Teaving
thosé tubes.iree to. feeeive fresh bags for: cleaning.

The. d1scharge material from the bags while
they were in the arouate conduit is drawn by
the. suction. from- each arm’ ef the eonduit dovm

through the port 67, and the downs take pipe

68 into the suction:fan- 69, ‘The- discharge: f¥om
this fan. may lead: to &: zseparatlng device similar
toa dust collecter (not shown). wherehy the ma+
terial: logsened from thé bags may bé- recovered
for future use. I.have illustrated in: Fig. 1 a o+
tor 80 dxreetly eoupled: to' the air compressor 59
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and connected by a belt 81 to the suction fan’

but this construction is, of course, optional,””

Any material that drops from the bags by
gravity, or accidental shaking, as they.are put
in place on the projecting arms 40 for cleaning
may pass through a grating 90 (Fig: 2) below
such bags into a chamber 91, from which it may
be removed in any desired manner.

It will be understood that.the turret described
rotates at ‘a comparatively: slow rate of speed,
determined by the spéed at which the attend-
ant or attendants may conveniently install the
soiled bags and remove the cleaned bags. Such
speed gives ample time for the bags to bé thor-
oughly cleaned in transit through the suction
conduit. The compressed air supplied ‘to..each
bag through -the tube 40 supporting the bag
need not be of very high pressure.: The_suction,
however, is preferably quite vigorous so ‘as ‘to
cause an effective beating of the bag against the
conduit walls. - ’ o

In Figs. 7 and 8, I have illustrated a simpler
form of apparatus for performing the method
of this invention. In this case the tubulatr sup-
porting arms 40a are mounted parallel ‘with each
other in a circular course on one side of a ver-
tical disk 100 which is carried by a shaft 16
journalled in.a'suitable standard 162. A sprock-
et chain 183 indicates means for driving this
shaft to rotate the disk. At one edge of the ver-
tical turret comprising the disk and tubes is a
suction conduit 118, on a suitable support i1,
This conduit is connected with a suction fan 112.

The bags indicated at A may be placed. suc-
cessively on the tubes 40a at the right hand edge
of the machine in Figs. 7 and 8; then these tubes
with their depending bags pass through the lower
hali circle of rotation of the disk 100 in a po-
sition opposite the mouth of the suction conduit
110, where the bag is drawn violently into the
conduit, causing it to beat against the upper and
under walls thereof. At the same time that this
is taking place the open end of the tube 40a
comes info communication with the stationary
air chamber {28 behind the disk 100 so that com-
pressed air from the conduit 121 passes into the
interior of the bag at the same time that the
exterior is subject to suction.

The contents of the bag loosened by the suction
and compressed air in this embodiment, passes
into the suction conduit and is discharged by the
fan. The cleaned bags pass from the suction
passageway over the upper portion of the course
of the tubular supports 40¢ and are removed af;
the front or right hand end of the machine just
above the location where the soiled bags for
cleaning are to be installed. :

Figs. 9 and 10 illustrate a still simpler appa-
ratus which may be employed with my method.
In this case, I have two tubular bag supporting
arms 400 mounted in a hollow shiftable head
130. This head may be moved to carry the bag
on either arm 40b into registration with the
opening of a suction conduit 148, which leads to
a suction fan 141. I have shown the shiftable
head 130 as having ribs 131 at its front and back
which occupy grooves in a stationary supporting
bar 135. This supporting bar is mounted in suit-
able frame work illustrated by the angle bars 136
and the wooden support 137,

A compressed air pipe 138 leads through the
top of the frame bar 135 to a port 138. Within
the shiftable head 130 are two passageways 133
which lead from the two tubes 40b to two ports
134, either of which may register with the port
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139. The ports are so spaced that when this
registration is effected, the" corresponding tube
40b is directly in front of the entrance to the
suction conduit 140. . o

In operating the apparatus indicated in Figs.
9 and 10, (assuming that the head 130 is in its
extreme right-hand position against a stop 145),
the bag A may be placed on the projecting tube
40D, which is at the right hand in Fig. 10; then
the head 130 is shoved to its extreme position
at the left hand where ‘it is stopped by engag-
ing the peg 146. This brings the arm 40b carry-
ing the bag directly in front of the mouth of
the ‘suction conduit 148 and at the same time
brings the:corresponding port 134 into commu-
nication with the compressed air port 139.". Thus
compressed air is supplied to the interior of the
bag and suction acts on the exterior and draws

it into the conduit and beats it violently, as indi-
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cated in Fig. 9.

While this beating sction is taking place on
the bag on the right hand support, the left hand
support is projected at the left hand portion of
the machine with the cleaned bag ready for re-
moval. - Thus bags are placed alternately, first
on one tube 40b and then on the other, as. the
head is shifted back and.forth and carries the
soiled -bag to cleaning position, and the éleaned
bag to removal position.

It will be seen that each of the three forms.
of apparatus shown is characterized by provid-
ing a plurality of tubular supports, so that the
attendant may place a hag on the support or
remove a bag from the support while another

5 bag is being subjected to cleaning action by suc-

tion applied to a conduit with which the bag
carrying support at the time is in cooperation.
It will likewise be seen that compressed air is
automatically connected to a tubular support
carrying a bag whenever such bag is opposite the
mouth of the suction conduit.

In all of these cases shown in the drawings,
the bag is supported by a tubular supporting bar
entering the bag through the valve opening.
While I consider it very desirable to have this
support in this tubular form, and subjected at
the proper time to compressed air, T have found
that some of the advantages of my invention
may be obtained without the compressed air,
the support being in that case, for instance, a
solid rod entering the bag through the valve
opening and supporting it in position so that
the bag is acted on violently by suction, as the
bag is drawn from the support into the suction
conduit.

I claim:

1. The method of cleaning an open-ended bag
comprising suspending it on a bar. which enters
a side opening adjacent the closed end of the bag,
and moving the bar and bag to bring the bag
adjacent the mouth of a conduit into which air
under suction is moved with sufficient force to
cause the bag to move into the conduit and to
beat against a wall thereof.

2. The method of cleaning bags closed at one
end and open at the other end comprising sup-
porting the bag by rigid means engaging it across
the closed end to hold it distended and while so
held bringing it into proximity to the open mouth
of a conduit into which a current of air is flow-
ing of sufficient volume and force so that the bag
is pneumatically forced open end foremost into
the conduit and caused to beat against a wall
thereof.

3. The method of cleaning a valve bag, com-
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prising supporting the bag on a hollow memper
entering the bag through the valve opening, sup-
plying compressed air to -said member to dis-
charge into the bag, and moving the bag across
an - opening of a conduit subjected to suction of

sufficient force and volume tp draw the bag into.

the conduit and eause it to: beat v1olent1y against
a wall thereof.

4. The method of cleanmv a bag comprising
placing: it abhout a tubular member having g dis-
charge opening and moving the member and bag
tq bring the bag adjacent the mouth of a con-
duit inte which air under suction is moved with
sufficient force to. cause the bag to move into
the conduit and supplying compressed air to
the interior-of the bag through such tubular
member.

5. . The method of cleaning used valve bags
comprising mountihg them successively on in-
dividual hollow supports extending through the
valve openings into the interior of the bags, mov-
ing ‘the supports cne after another into bprox-
imity to the open mouth of a conduit subjected
to ‘suetion while the bags are subjected inter-
nally to compressed air admitted through. their
supports, the bags being caused to keat against
the wall of the conduit, and moving the bags suc-
cessively from the conduit te ‘a region where

10
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they may be . effectively- removed from the sup-
ports,:

6. The method of cleaning ﬂoag;s comprising
moeunting them suceessively on individual hol-
low supports and moving: the supports one: after
another into proximity to: the :open mouth: of a
conduit - subjected to suction of sufficient force
to cause the bag to beat against an interior sur-
face of the conduit. supplying: compressed air
to the support while the bags -are in -the con-
duit close enough to said interior surface there-
of to beat against. it and moving the cleaned
bags successively from the conduit fo a region
where they may be- effectively removed from the
supports.

7. The method of cleaning bags comprlslng
mounting them. successively on:individual moyv-
able supports and moving the supports one after
another into proximity to the open mouth of-a
conduit subjected: to: suction of sufficient force:
to cause the bag to beat against a wall of the
conduit and retaining the bag in such conduit
while it beats dagainst such wall, and simulta-
neously with the positioning movement mov-
ing the cleaned bags successively from the con-
duit, and thereafter removing them from the
support. ' ) '

MICHAEL A. EIBEN.



