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13 Claims,

1

This invention relates to an apparatus for fill-
ing collapsible containers with comminuted sol-
ids. More particularly it relates to a new fill-
ing head and shroud which can be used with a
machine such as that described in my United
States Patent 2,360,198, especially for filling
boxes, cartons, bags or other containers which
have folding flaps as a closure means, or which
must be supported in filling position.

It is an object of the invention to provide an
improved filling head by which collapsible con-
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tainers closed by folding flaps, are guided into -

filling position in a shrouded filling head with
the flaps held so that they do not interfere with
the filling operation, the container being gripped
by an inflated means to form an air tight seal
or joint near the top at about the level to which
the container is to be filled.

It is a further object of the invention to pro-
vide a means for firmly gripping the container
near the open top forming an air tight joint
around its entire periphery while it is held in
filling position, in order that the pressure may
be changed equally and simultaneously inside
and outside the container.

It is a further object to provide an improve-
ment in a machine for filling containers with
solid particles by creating a vacuum in and
around the container, the improvement compris-
ing a member having a part adapted to fit loosely
inside the open top of a container, another mem-
ber spaced therefrom to fit loosely around the
outside of said container, said parts forming an
opening to receive the container closure means
and a limited portion of the side walls, and means
operable, for example by expansion or inflation
to close said opening to make an air tight joint.
Means are also provided to guide the container
closure means into the opening.

when filling collapsible containers such as
cardboard boxes closed by folding flaps, and espe-
cially when using vacuum type machines employ-
ing an equalizing shroud to prevent collapsing the
container, problems exist in guiding the container
into position, holding it during the filling oper-
ation, and at the same time forming an air tight
joint around the top of the container. This per-
mits the shroud and the inside of the container
to be evacuated without leakage of air around
the top of the container.

In the case of rigid containers, such as metal
cans, closed by a separate lid, there is usually no
need for the shroud, and the top of the can is
usually held firmly against a resilient ring of
suitable contour which effectively seals it from

15

20

35

40

45

50

1]

atmospheric leaks when in filling position. There
are no flaps to interfere, and the can is strong
enough to withstand the pressure differential.
Even with certain collapsible containers having
a separate lid, the same type of device, with the
shroud added, can be used as is shown in the
above mentioned patent.

" However bags and hoxes closed by flaps or by
folding the open end or which are too fragile to
withstand pressing against a resilient ring, can-
not be handled in this way, either because the
container is not rigid enough to be pressed suf-
ficiently hard against the sealing ring to form
the air tight joint necessary to accomplish the
filling operation, or because the flaps interfere.

The present invention permits the air tight
joint to be formed by means of a tube which, by
inflating it, can be brought to bear against the
periphery of the container adjacent the top,
either inside or outside, so as to press the con-
tainer against a supporting lip or edge of the
filling head or shroud, thereby forming the de-
sired air tight joint. :

In one specific embodiment the invention com-
prises an improved filling device for vacuum type
machines for filling containers with comminuted
solid, which comprises a vacuum filling head hav-
ing an opening into a hopper, a pair of screened
openings adjacent the hopper opening, said
screened openings connecting with ducts for
withdrawing and admitting air, a flanged throat
piece adapted to fit inside a container to be
filled, closure-guide members attached thereto, a
part of said head adapted to fit around the out-
side of the container, said last mentioned part
and said throat piece forming an opening con-
forming in shape and size to the outline of the
vessel to permit entrance of the closure flaps and
to.permit; limited egress of the top of the con-
tainer, when in filling position, means operable
tp close said opening, and a vacuum shroud
adapted to surround a container when in filling
position, said shroud being closable by container-
lifting means forming a part of the machine.

Referring to the drawings,

Figure 1 represents a side view partly in section
of the filling head.

Figure 2 is a plan view in section along the
lines 2—2 of Figure 1.

Figure 3 is another embodiment of the inven-
tion partly in section. '

Figure 4 is a plan view in section along the lines
4—4 of Figure 3.

Referring to Figure 1, a lifting platform 10 is
provided, preferably having a resilient ring (1




23,504

3

around the outer rim thereof. The lifter may be
actuated in a manner illustrated in the above
mentioned Patent 2,360,198, . .

A container; 12, is placed upon the lifting plat-
form 10 which can then be elevated by a suitable
means until the container is in filling position
within the shroud 3. A rubber skift or flap 14
around the bottom of the flared shroud 13 rests
against resilient ring {{ forming a continuous
seal, thereby completely housing the contalner

" 12 within the shroud and preventing leakage of

N

air when the shroud is evacuated. The shroud
may be evacuated through line 18 which leads to
a source of vacuum not shown. The head as il-
lustrated is used in conjunction with a rectangu-
lar pasteboard carton having the usual folding
closure flaps 18 and 18’, there being two short

- flaps on each end and two flaps on each side which

fold in and overlap to close the box. The height of
the shroud is such that when the lifting platform

10 is in position the flaps extend into the closure-

receiving openings between the flanged inner
throat 268 of the filling head and the outer shroud
and support 23 and 24. The fllling head shown
in Figure 1 comprises a hopper i1 containing the
powder. The hopper i1 opens directly to the in-
terior of the carton when it is in filling position.
The hopper can be movable, for example rotat-
able, and can have a plurality of similar heads
depending therefrom. The head comprises a body
18 to which the hopper is fastened by conven-
tional means, not shown, such as cap screws or
the like. Openings are provided in the body 18
of the head for vacuum ducts 19 and 20 leading
to chamber 22, the outlet of which 18 covered by
& screen 21, forming one division of the fillling
head. There is another division in the head on
the left hand side corresponding to this one.
This is similar to the device lustrated in Figure
3, attention being called to chambers 490, 41, lines
38, 39 and screens 42, 43. Shroud supports 23
form the means of assembling body 18 withshroud
{8 which has a flange 24 for this purpose. This

‘part fits arqund the outside of the container 12.

Attached to the body I8 by means of screws
25 through a flush fitting lip is a flanged plece

'26 forming a throat fitting loosely inside the open

end of the container 2. The throat plece ex-
tends into container 12 a distance of about %
to 12 inch, sufficient for it to be gripped by mem-
ber 28 which is operable to close the opening
formed by the throat plece and part of the head
and shroud fitting outside the container.
pending from the throat piece 26 and sloping in-
wardly are guides 21. These serve to spread flaps
I8 and 1T and to guide them into the closure
receiving opening just described, and to guide
the open end of the container 12 into position
around throat piece 286, as the lifting plate raises
the container 12 into filling position. The lower
part of the throat piece fits just inside the open
top below the point at which the flaps {6 and
17 join the box.

The throat plece 28 also serves to clamp screen

" 21 into place, The screen is cut slightly larger

than thé throat to cover-the entire area inside
the throat. The screen is held in place between &
downwardly extending lip of body I8 and the
flanged edge of member 26. A portion of the
screen is cut away-to correspond to the opening
of hopper 17 through body 18, this opening usu-
ally being circular. ‘The lower end of the body I8
forming this opening from hopper (7 is tapered
outwardly. A male insert 31 fits inside this open-
mg and is flared at the end to correspond to the
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taper, so as to grip the screen 21 and hold it in
place. Insert 31 is held in place by any suitable
means. The screen 2| thus is held firmly over
the lower end of chamber 22 and prevents powder
from entering the passage way and duct 18 when
the latter is ~vacuated. At the same time
powder can flow from hopper (7 into the
container without interference when the interior
is evacuated through chamber 22 and duct (8.
‘The top of shroud 3 is flanged as indicated at 24.

In the embodiment shown in Figures 1 and 2, a --

groove or channel is cut in flange 24 to receive
expandable tube 28 which is made of rubber, syn-
thetic rubber or other elastomer. The channel
1s preferably semi-circular in cross section. The
rubber tube is continuous around the inside of the
boss or flange 24 except for an outlet 28 through
which compressed air can be introduced and al-
lowed to escape. The outlet 29 is enclosed within
a pipe 30 leading into boss 24 from a source of
compressed air which when admitted, expands
the tube 28 thus closing the closure-receiving
opening. Thus, when the box {2 is in filling posi-
tion, compressed air is introduced through pipe
30 and inlet tube 29 into the rubber tube 28 caus-
ing it to expand and press against the upper por-
tion of the open top of the box 12 which in turn
presses against the inside edge of the throat piece
26, thus forming an air tight joint preventing air
being drawn either into the shroud or the inside
of the box when vacuum is supplied. . The shroud
is closed at the bottom by lift platform (8 as de-
scribed. The air can be withdrawn from the
shroud around the exterior of the box through
duct 16 at the same time it is withdrawn from the
interior of the box through screened head 21, pas-
sage 22 and duct 19. Ducts (5 and (8 are attached
to a source of vacuum so that the pressure in-
slde and outside the box is about the same at all
times. Because of the difference in pressure be-
tween the interior of the box and on the powder

" in the hopper, the powder is drawn through duect
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1T into the box 12. In this manner the box is
filled to capacity.

The preferred operation is carried out with-
drawing air from first one side and then the other
of the divided filling head with an interval be-
tween in which the pressure is restored to at-
mospheric by allowing air to flow back through
the duct which has been evacuated, thus clearing
the screen of powder that may have been accumu-
lated thereon. By alternating the evacuation and
relief of pressure between the heads; a rapid and
uniform filling operation is accomplished.

When the filling is complete, pressure is re-
stored to normal both in box 12 and shroud 13.
Expanded tube 28 is deflated thus releasing its
grip on the box. Lift plate 10 is lowered, remov-
ing the box from filling position. It is then re-
moved from the lift plate, and replaced by an
empty container and the operation is repeated.
The filled box is closed and sealed by suitable
means. .

Figure 3 illustrates a modification in which
the expandable tube is in the flanged throat
member and closes the closure-passage by ex-
panding outwardly against the inside of the open
top of the container which in turn is thrust
against flange 24, thereby sealing it in such a
way that it can be evacuated in a manner de-
scribed above in connection with Figures 1 and
2. The body (8 contains compartments 40 and
41 connected with ducts 38 and 39 connected
with a source of vacuum. These compartments
are covered by screens 42 and 43 held in posi-
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tion by member 81 and the flanged edge of throat
piece 32 which is fastened to the body {8 In
a manner similar to that previously described
in connection with Figure 1. The flap or closure~
guides 33, are similar to guides 21 shown in
Figures 1 and 2. A channel or groove is cut
around the exterior portion of throat piece 382,
running circumferentially and parallel with the
sides of the container, into which an expand-

able tube 34 fits. An outlet tube 35 extends

through a vertical passage 36 drilled in the
throat piece 32 and extending into" body I8.
This passage opens into a duct 37 connected with
a source of compressed air. Vacuum ducts 38
and 39 lead into passages 40 and 4! within head
{8 and these in turn, communicate with the
screened openings 42 and 43 through which the
air contained within container 12 may be with-
drawn by the use of an appropriate valving sys-
tem. In operation the lifting plate (0 thrusts
the container 12 upward and the flaps of the
container slide along the guide prongs 33 into
the flap- or closure-receiving passageway be-
tween the throat piece 32 and body (8 on the
one side and flange 24 on the other. Com-
pressed air is introduced through duct 37 and
causes tube 34 to expand and press the upper
lip of the container against the shroud, thereby
sealing it. By evacuating the container alter-
nately through screens 42 and 43 and at the same
time evacuating the shroud through line 185,
powder is caused to flow through duct 11 into
the interior of the container. The screens are
cleared as above described.

The flanged member 24 and support 23 can
be integral with body 18, and shroud (3 can be
attached thereto.

The rubber members 28 can be actuated by
cams, for example to press against the sides of
the container and fill the opening. Expandable
members 28 and 34 can be combined in one
head. '

In order to prevent certain types of containers
from bulging due to slight differences in pres-
sure inside and outside the container, fins 13’
may be provided. These also aid in guiding
the container into position. The preferred em-
bodiments of my invention are described but it
should be understood that modification thereof
within the scope of one skilled in the art may
come within its scope.

I claim as my invention:

1. A filling head for vacuum type machines
adapted to fill containers with powdered solids,
which comprises means for attaching said head
to a hopper, a body having a central opening
for passing powder from said hopper into a con-
tainer when the latter is in filling position with
relation to said head, a first screened opening
in said body, a second screened opening in sald
body, ducts connecting said screened openings
with a source of reduced pressure, a throat piece
adapted to fit loosely inside a container to be
filled, said throat piece comprising guide mem-
bers for guiding said contfainer into position
around said throat piece, 3 member spaced from
said throat plece and lying around it thereby
forming an opening adapted to receive the clo-
sure means of said container and a limited por-
tion of its side walls, an inflatable member
adapted when inflated to press against the por-
tion of said container within said opening there-
by forming an alr tight joint, a shroud, means
for attaching said shroud to the filling head,
means for attaching said shroud to a source of
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vacuum, and means on said shroud engageable
with a lift plate of the filling machine when said
container is in filling position to form an alr
tight joint. :

2. A filling head for vacuum type machines
adapted to fill containers with comminuted
solids, which comprises means for attaching said
head to a hopper, a body having an opening for .
passing comminuted solids from said hopper into
a container when the latter is in fllling position
with relation to said head, a screened opening
in said body, ducts connecting sald screened
opening with a source of reduced pressure, a
throat piece adapted to fit loosely inside a con-
tainer to be filled, an annular member spaced
from said throat piece defining an opening
adapted to receive the closure means of said con-
tainer and a limited portion of its side walls, an
expandable member adapted when expanded to
press against the portion of said container with-
in sald opening, thereby forming a vacuum tight
joint, a shroud, means for engaging said shroud
and said filling head, means for attaching sald
shroud to a source of vacuum, and means on said
shroud engageable with a container lift plate of
the filling machine forming a vacuum tight joint
when a container is in filling position.

3. The apparatus of claim 2 wherein the ex-
pandable member is incorporated in said throat
piece.

_ 4. The apparatus of claim 2 wherein the ex-
pandable member is incorporated in said annular
member.

5. The apparatus of claim 2 wherein the
shroud comprises container positioning guides.

6. A Alling head for vacuum type machines
adapted to fill containers with flowable matter,
which comprises: a body having a central open-
ing for passing material into a container when
the container is in filling position with relation
to said head, a second opening in said body com-
municating with the interior of a container when
in said filling position, said body having a duct
connecting said second opening with a source of
reduced pressure for reducing the pressure in
said container, a throatl-piece adapted to fit
loosely with slight clearance inside a conlainer
to be filled, a member spaced from said throat-
piece and lying around it thereby forming a third
opening adapted to receive the upper end of said
container, and sealing means operable prior to
reduction of pressure in said container arranged
to press laterally against the portion of said con-
tainer within said third opening thereby pressing
it for a distance equal to said clearance and thus
forming an air-tight joint.

7. A filling head for vacuum type machines
adapted to fill containers with flowable matter,
which comprises: a body having a first opening

. jor passing flowable material into a container
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having closure flaps when the conlainer is in
filling position with relation to said head, a sec-
ond opening in said body communicating with
the interior of a container when in said filling
position, said body having a duct connecting said
second opening with a source of reduced pres-
sure for reducing the pressure in said container,
a throat-piece adapted to fit loosely inside said
container, an annular member spaced jrom said
throat-piece defining a third opening adapied to
receive the closure flaps of said container and a
limited portion of its side walls, and sealing means
operable prior to reduction of pressure in said
container arranged to press laterally against the




28,504

portion of said container within said third open.-
ing, thereby forming a vacuum-tight joint,

* 8. A flling head for vacuum typve machines
adapted to fill cartons with flowable matter,
which comprises: a body having a central open-
ing for passing material into a carton having
closure flaps when the carton is in filling position
with relation to said head, said body having an
opening and a duct connecting said opening with
a source of reduced pressure, a throat-piece
adapted to fit loosely inside a carton to be filled,
said throat-piece comprising guide members for
guiding the closure flaps of said carton into po-
sition around the outside of said throat-piece, a
member spaced from. said throat-piece and lying
around it thereby forming an opening of a height
suflicient to receive the closure flaps of said car-
ton and a limited portion of its side walls, a seal-
ing member arranged to press against the portion
of the side walls of said carton.within said last-
mentioned opening thereby forming an air-tight
seal, a shroud forming a continuation of said
member enclosing the sides of said carton, a plate
for supporting said carton in said shroud in filling
position and cooperable with the lower end of said
shroud to form a closure therefor, said shroud
having a passage communicdting with the ex-
terior thereof and connectible with a source of
reduced pressure, and fins in said shroud jor

- guiding said carton into filling position.

9. A vacuum type filling machine adapted to
All containers having a bottom, side wall forming
portions and an open top with finely divided
Fowable solid material comprising: a head having
a filling opening through which the finely divided
material may flow into a container with a portion
of the head disposed within the open mouth of
the container, a shroud for the container, sepa-
rate conduit means for simultaneously producing
‘sub-atmospheric pressure within the container
and in the portion of the shroud disposed around
the container, and sealing means laterally en-
gageable with the side wall forming portions of
the container for preventing communication be-
tween the interior of the container, while under
sub-atmospheric pressure, and that portion of the
interior of the shroud which is also under sub-
atmospheric pressure.

10. A filling machine as defined in claim 9
wherein the extreme upper portion of the body
of the container is exposed to atmospheric pres-
sure while sub-atmospheric pressure. is being
maintained in the interior of said container and
the interior of said shroud.

11. A vacuum type filling machine adapted to
All containers having a bottom, side wall forming
portions and an open top with finely divided
Rowable solid material comprising: a head having
a flling opening through which finely divided
material may flow into a container with g portion
of the head disposed within the open mouth .of

5

the container, a shroud for the container, sealing

means adapted o be moved into lateral engage-
ment with the side wall forming portions of the
container in a zone spaced from that end portion
of the container body having the open mouth for
preventing communication between the interior

- of the container and the interior of the shroud,

10
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a conduit communicating with the interior of the
container when the latter is in Alling position
and has been thus sealed, and a separate conduit
communicating with the shroud whereby to per-
mit the simultaneous creation of sub-atmospheric
bressure within the -container and within the
portion of the shroud surrounding the container.

12. A filing machine as defined in claim 11
wherein the portion of the body of the container

~. between said sealing means and. the open end of
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the container is exposed to atmospheric pressure
while the sub-atmospheric pressure is being main-
tained in the interior of the container and in the
interior of said shroud.

13. The method of filling a container having a
bottom, side wall forming portions and an open
top with flowable solid material, comprising .
creating a sub-atmospheric pressure within the
container -to induce the flow of said flowable
solid material thereinto; creating ¢ sub-atmos-
pheric pressure around the exterior of said con-
lainer in a region spaced from and below the open
mouth of the container to prevent said container
Jrom collapsing under the influence of the sub-
atmospheric pressure produced therein to effect
filling thereof, and laterally sealing the side wall
forming portions of the container below the open
'mouth of the container to prevent communication
between the sub-atmospheric pressure within the
container and the sub-atmospheric pressure
around the exterior of the container. .

: CLARENCE F. CARTER.

REFERENCES CITED

The following references are of record in the
file of this patent or the original patent: .

UNITED STATES PATENTS
Number Name “ Date
1,007,358 Joplin . ___ . __.______ Oct. 31, 1911
1,037,824 PFasling ___._._______ Sept. 3, 1912
1,045,567 Lannmark _.__._..__ Nov, 28, 1912
1,978,913 Ricel ____. ________ Oct. 30, 1934
2,128,163 Young et al, ________ Aug. 9, 1938
2,170,469 Carter _._________._ Aug. 22, 1939
2,178,494 Richardson ________ Oct. 31, 1939
2,262,620 Neuman _.__________Nov. 11, 1941
2,322,090 Hobbie ____________ June 15, 1943
2,531,743 Ray o _ Nov. 28, 1950
2,537,333 Delamere ... _._______ Jan. 9, 1951
FOREIGN PATENTS .
Number Country Date

492,560 France .___________ Mar. 25, 1919




