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APPARATUS FOR USE IN EMPTYING
COLLAPSIBLE CONTAINERS

Mariqn M. Cumningham, Providence, R. 1., assignor to
Ugited States Rubber Company, New Yok, M. Y., a
corporation of New Jersey

Appiication June 20, 1955, Seria! No. 516,419
16 Claims. - (CI. 222—163)

This invention relates to apparatus for use in emptying
large flexible, collapsible shipping containers of the type
baving a discharge-opening in the center of one.of the
ends thereof. :

In emptying containers of this type, the 'container is
suspended from the end thereof opposite the end having
the discharge opening so that the material contained
therein will flow by gravity through the discharge open-
ing upon removal of a closure plug. It often happeuns,
however, ‘that all of the material do¢s not flow out of
the container, there being a tendency for a part of the
material to remain in the lower corner portions of ‘the
container. .

‘The. object of the present invention is to provide appa-
ratus which will insure compiete emptying of the con-
tainer. 'To accomplish this object, the apparatus includes
a ceniral frame having an opening therethrough adapted
to be aligned with the discharge opening in the container
and elongated radiating elements or arms secured to the
frame and adapted to be pressed against the container to
distort the end of the container adjacent the discharge
opening .to a funnel shape to thereby .insure complete
emptying of the container.

Other objects and advantages of the present invention
will become apparent from the following description when
read in conmjunction with the accompanying drawings,
wherein:

Fig. 1 is a sectional elevational view of one form of
the apparatus of the invention, showing in broken lines
the actuation of the apparatus to distort the end of a con-
tainer to funnel shape to insure complete emptying of the
container;

Fig. 2 is a top plan view of the apparatus of Fig. 1
showing in solid lines the apparatus in distorting position
and in broken lines in non-distorting position;

Fig. 3 is an elevational view of a modified form of the
invention;

Fig. 4 is a top plan view of the modification of Fig. 3;

Fig. 5 is an elevational view similar to that of Fig. 3,
but showing the apparatus distorting the end of the con-
tainer to funnel shape during emptying therecf;

Fig. 6 is an elevational view of still another modified
form of the invention;

Fig. 7 is a top plan view of the apparatus shcwn in
Fig. 6, and

Fig. 8 is an elevational view similar to. that of Fig. 6,
but showing the apparatus distorting the end of the con-
tainer to funnel shape during emptying thereof.

Referring to the drawings and in particular to Fig. 1,
there is shown a collapsible container, generally desig-
nated by the reference letter C, of the general type with

which the apparatus. of the present invention is intended .

to be used. The container is formed of flexible rubber-
ized cord fabric, and when filled is of a generally cylin-
drical shape. The container is provided at one end with
a central lifting eye L by which the container may be
lifted by suitable means, such as the chain hoist H, illus-
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. trated. ~ A'filling opening F is provided in the top of the

2

container to one side of the lifting eye L and a discharge
opening D is provided in the other end of the container
at the center thereof. ‘A flexible fabric sock or sleeve S
secured to the fitting of the discharge opening D serves
as a spout through which the material may flow from the
container into a bin, hopper or conveyor B. A tie-string,
clamp, or other fastening device is normally provided to
close off the sleeve. When not in use, the sleeve S is
tucked into the container and covered by the usual closure
plug (not shown).

Steel reinforcing cables W, secured to the lifting eye
L at one end and at spaced points to the lower end of a
container serve to prevent bulging of the ends of the con-
tainer and to take the load during lifting of the container.
The container is generally. of the type disclosed in U.'S.
Patent No. 2,612,924, which is assigned to the same as-
signee as the instant application, and reference is made
thereto for ‘a more detailed description of the structure
thereof,

In accordance with the invention, the apparatus: in-
cludes a plurality of pairs of diametrically opposed radiat-
ing arms 18 pivotally secured to circumferentially spaced
vertically extending framework members 11. " Fach arm
16 is secured to a short shaft 12 and each shaft 12 is con-
nected to adjacent shafts 12 by universal connections i3
50 that the shafts must turn in unison. Alternate shafts
12 are journalled in bearings 14. Each bearing 14 is se-
cured to one of the vertically extending supporting frame-
work members -11. - The framework members Ei are
spaced to provide an opening therebetween through which
the emptying sleeve or sock S of the container may ex-
tend. The vertically extending frame members 11 are
braced by a horizontal framework 15.

Fluid actuated cylinders 16 are pivotally secured to the
base of each of the vertically extending sugporting frames
11 and the piston rods 164 thereof are pivotally attached
to the alternate arms 10. Admission of fluid under pres-
sure to the cylinder 16 to extend the piston rods i6a
thereof, therefore,. serves to.pivot all the arms ¢ simul-
taneously, by reason: of the universal connections 13, to
the position shown in broken lines in Fig. 1 and in solid
lines in Fig. 2, so that the end of the container is dis-
torted to the fluted funnel shape shown in Figs. 1 and 2
as the container empties thereby insuring that all the ma-
terial is: emptied from the container through the empty-
ing sock S into ‘the bin, hopper or conveyor B. The
container is placed on the arms-16 while they are in
horizontal or planar position.

A conventional fluid pressure actuated wvibrator 10a is
secured to-one of the arms 19. and vibration of the arms
10 thereby is transmitted to the container to provide fur-
ther insurance of free flow of the material from the con-
tainer, particularly when the material is of a powdered
or granular form which sometimes becomes caked.

While it is within the scope of the invention to pivot
the arms 10 directly at the inner ends thereof, they are
preferably pivoted, as illustrated, at points spaced .out-
wardly . from the inner ends of the arms. By this ar-
rangement some of the weight of the container and con-
tents is utilized to pivot the arms. - It also will be noted
that the pivot point of each arm 1@ is below the upper
container engaging surface of the arm so that when the
arms are pivoted to the position shown in broken lines in
Fig. 1, the inner ends thereof will be adjacent the dis-
charge opening D. . This combination of features insures
continuity of the fluted funnel shape up to the periphery
of the fitting of the discharge opening D so. that no
pockets are formed adjacent the discharge opening D
into which material might be trapped.

Like the form of: the invention. shown in Fig. 1, the

.modification shown in Figs. 3-5 also includes a plurality

of pairs -of diametrically opposed radiating arms 17 piv-
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otally secured at c1rc erentlally ‘spaced points to a
frame 18. As best shown in Fig. 4, the ‘frame 18 is
formed of a plurality of short sections of shaft 18z which
#in turn are-secured -together: to form .a unrtary .open
-frame.. Like-the form: of the abparatus shown i in:Fig. 1,
“the. arms are pivotally secured to the-shafts 18a at points
_spaced outwardly from;the inner ends of the arms:17
-and below the -outer container engaging surfaces of -the
-arms 17. .
~Secured to the freg end.of - each arm 17 by ‘means of
a‘hook-19.is a_cable 20. .The cables 28 are in .turn se-
cured ‘at -their other ends to.a ring 21 having an outer
diameter equal to or greater than that of the.container.
~The fing 21 in turn is supported from a ring 22, ‘from
- which- the. containeris" also -suspended. by a cable 23.
The, ring 22 is.secured ‘to:a conventlonal fluid. actuated
- vibrator 24 and the vibratoris secur ¢d toa chain hoist H.
In-émptying a-containier -with the:apparatus of Fig. 3,
-the container is placed:or the-arms 17. Two or more of
-ithe. cables.-20 may -be unhocked to permit, placement of
the container on thearms 17, The arms 17 rest on the
ground or floor during placement of the container thereon
-rand each arm -is provided with:a lég 25 adjacent the end
.thereof ‘to hold ‘the arms level during placement of. the
container thereon. The container.and apparatus is then
raised by means of the hoist H and.positioned ‘over the
~hopper or:bin B into which the material is to be emptied.
. The closure plug (not shown) for the discharge opening
D is removed and the sleeve S is pulléd out and-unfas-
‘tened. As thé container empties the arms press into"the
container, due to the weight of the container and lading
. action thereon, thereby distorting the end of ‘the container
“to’ a fluted ‘funnel shape to insure complete emptying of
‘the container. The ring 21 holds the' cables 20 apart
. adjacent the.top of the container thereby instring con-
tinuity of the funnel shape from the top of the container
to the ‘discharge opening D at the bottom thereof. = Op-
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one end thereof comprising, a frame having an opening

" therethrough adapted to be aligned with the discharge

opening of the container, a plurality of elongated ele-
ments pivotally secured to said frame and radiating from
said frame at circumferentially spaced points and means
for pivoting said elements agamst the container wall sur-
rounding the drscharge onemng, said elements when
pivoted  against ‘said container -wall surrounding the dis-
charge opening’ together defining an-inverted substantial
frustro-conical frame so.as to distort said container wall

_surrcunding -said"discharge opening to a fluted funnel

shape so that flow of material from-the container is
thereby facilitated.

2. “Apparatus ‘for use in emptying collapsrble generally
cylindrical containers having a.discharge opening through
cne end thereof comprising, a frame having an opening
mermhmugh adapted to be aligned with the discharge
opening of the container, a plurality of elongated rigid
arms prvotaﬂy secured-to said frame:and radiating from
said frame at. circumferentially spaced points and means
for pivoting said arms against the container -wall  sur-
rounding-the discharge opening said. arms.'when pivoted

‘against said container’ wall surrounding -the: discharge

opening together:defining an inverted substantially frustro-
conical frame so as to distort said.container wall sur-
rounding said discharge-opening-to afluted funnel shape
so that flow .of ‘material :from ‘the - container is -thereby
facilitated.
3. Apparatus for use:in- emptyrng collapsrble generally
cylmdrlcal containers having a discharge opening:through

‘one end thereof comprising,:a frame having an cpening
‘therethrough ‘adapted- to be:aligned with the-discharge
ropening .of :the container, a plurality-of:elongated .arms

. pivotally secured to said: frame ‘and: radiating ‘from:said
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eration of the vibrator 24 provides further ‘insurance of -

free flow of the material; particularly whén the ‘material
“is in & powdered or granular form which sometimes be-
“comes caked.
Thé modification’ as shown'i in Figs. 6 7 and' 8, hke the
fofms. of the invention shown in Figs. 1 and 4, includes
" a plurality of diametrically “opposed. radiating arms: 26
‘which .engage and distort the end -of -the cortainer C to
" a funnel shape to insure comiplete’ emptying of ‘the con-
tainer.

The arms are ‘secured at one end at circumferentially
“spaced points to a lower horizontal ’ rmg 27 and-at the
‘other end'to an“upper, laiger horizontal ring 28 so-that the
arms together form a rigid substantially frustro-conical
frate’ similar in shape to'that defined by the arms of the

:-previously described medifications when in distorting posi-
“tion. The frame may be provided with a'suitable sup-
-porting framework (not shown):or'may be supported in
“-an’'opening through a floor, as illustrated.

In utilizing “this form of ‘the ‘invention,’ the container
‘is"merely lowered into the frustro-conical framé formed
~by*the arms 26 and the weight of the contdiner and con-
‘tents pressing on the arms 26 distorts the end of the con-

“tainer to a funmel shape as shown:in Fig. 8, thereby insur-
mg emptying of the container.

From the above description it ‘can be: seen that there
s provided a movel apparatus for ‘use in emptying col-
“lapsible containers. which will insure complete ‘emptying
of “the ‘container. “While certain preferred forms of the
‘invention’ have béen shown ‘dnd ' described, it is to: be
“wiriderstood that this is for'the purpose of illustration only

“and that changes and modrﬁcatlons can be made: therem
“without departing’ ‘from-‘the spirit and $cope of 'the inven-
“tion.

Having thus described ‘my invention, what I clalm and
des1re to protect by Letters Patent is:

‘1. Apparatus for use’in’emptying collaps1ble “generally
cylmdncal containers having a discharge® opening through
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:frame .at circumferentially ‘spaced points; and-fluid-actu-
“‘ated means ‘operatively .connected ‘to said ‘arms" for piv-
‘oting said arms.against:the container *wall surrounding
“the :discharge ropening <said :arms " when' pivoted against
‘¢aid” container wall surrounding the -discharge -opening

together defining an inverted- substantially frustro-conical
frame so ‘as-to -distort said: container wall surrounding

“said :discharge opening to a fluted funnel. shape: so:that
“flow of material from the container:is:thereby facilitated.

4. Apparatus for use in emptying collapsrble ‘generally
cylindrical containers having a: discharge’ opening through

-one ‘end thereof comprising,-a framé having an ‘opening

therethrough adapted. to 'be-aligined ' with ‘the - discharge

“‘opening of “the - coritainer;" a -plurality - of “¢longated ‘ele-
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ments pivotally secured to said frame and radiating’ frem
said frame “at circumferentially “spaced :pdints, cables

" gecured to ‘the free ‘ends-of said-¢lements for pressing

said eleménts’ against the-container wall surrounding the

discharge opening,’ said ‘eéléments:Wwhen' pressed -against

said container wall surrounding the discharge ‘opetiing

‘together defining an iriverted"s’ubstantially frustro-conicail
‘frame so as to distort said container wall ‘surroinding

““said- discharge opemnfy to' a fluted" funnel shape ‘so ‘that
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flow of material fromi the containef i§ thefeby facilitated.
5. Apparatus for use in emptying collapsrble ‘genérally
cylindrical contamels havrng a discharge‘opening through

‘-one end thereof comprising, a frame having an dpening

therethrough adapted to be aligned with the “discharge

“opetiing of the container, a plurahty ‘of elongated arms

pivotally “secured to ‘said” frame and radlatmd from*said
frame at” crrcumferentlally ‘gpaced” pomts, -and ' cables

~secured to the free”ends of said-arms for prvotmg said
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arms against the contamer wall surroundmg ‘the discharge
opening, sard arms when pivoted agamst said “container
wall surrounding the dlscharge ‘opening. together defining
an -inverted -substantially ‘frustre-conical frame, so as to

“distort said  container wall -surrounding sard ‘discharge
“opening to a fluted funnel shape so-that flow of material
':trom the container-jis: “thereby. facilitated.

6 Apparatus for mse in emptying collapsxble ‘generally
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cylindrical containers having a discharge opening through
one end thereof comprising, a frame having an opening
therethrough adapted to be aligned with the discharge
opening of the container, a plurality of elongated ele-
ments pivotally secured to said frame and radiating from
said frame at circumferentially spaced points so ‘that
they can be pressed against the container wall surround-
ing the discharge opening, said elements when pressed
against the container wall  surrounding the discharge
opening together defining an inverted substantially frustro-
conical frame so as to distort said container wall sur-
rounding said discharge opening to a fluted funnel shape
so that flow of material from the container is thereby
facilitated.

7. Apparatus for use in emptying collapsible gencrally
cylindrical containers having a discharge opening at one
end thereof comprising, a frame having an opening there-
through adapted to be aligned with the discharge open-
ing of the container, a plurality of elongated arms piv-
otally secured to said frame and radiating from  said
frame at circumferentially spaced points, an annular
member suspended above the container, and cables se-
cured at one end to said annular member and at the
other end to the free ends of said arms by which said
arms may be pressed against the container wall sur-
rounding the discharge opening, said arms when pressed
against the container wall surrounding the discharge open-
ing together defining an inverted substantially frustro-
conical frame so as to distort said container wall sur-
rounding said discharge opening to a fluted funnel shape
so that flow of material from the container is thereby
facilitated.

8. Apparatus for use in emptying collapsible generally
cylindrical containers having a discharge opening through
one end thereof comprising, a frame having an opening
therethrough adapted to be aligned with the discharge
opening of the container, a plurality of elongated arms
pivotally secured to said frame and radiating from said
frame at circumferentially spaced points, the pivot point
of said arms being adjacent to but spaced outwardly
from the inner ends of said arms and spaced from the
upper container engaging surfaces of the arms, and means
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for pivoting said arms against the container wall sur-
rounding the discharge opening, said arms when pivoted
against said container wall surrounding the discharge
opening together defining an inverted substantially frustro-
conical frame so as to distort said container surrounding
said discharge opening to a fluted funnel shape so that
flow of the material from the container is thereby facili-
tated.

9. Apparatus for use in emptying collapsible generally
cylindrical containers having a discharge opening through
one end thereof comprising, a frame having an opening
therethrough adapted to be aligned with the discharge
opening of the container, elongated elements secured. to
said frame and radiating outwardly therefrom, said ele-
ments being movable against the wall of the container
surrounding the discharge opening said elements when
moved against the wall of the container surrounding the
discharge opening together defining an inverted substan-
tially frustro-conical frame so as to distort said container
wall surrounding said discharge opening to a fluted funnel
shape to thereby facilitate flow of stock from the con-
tainer.

10. Apparatus for use in emptying collapsible gener-
ally cylindrical containers having a discharge opening
through one end thereof comprising, a frame having an
opening therethrough adapted to be aligned with the
discharge opening of the container, a plurality of elon-
gated elements secured to said frame and radiating from
said frame at circumferentially spaced points and to-
gether defining an inverted substantially frustro-conical
frame during the emptying of the container adapted to
distort the wall of the container adjacent said one end
to a fluted funnel shape.
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