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[57] ABSTRACT

A post-mix beverage dispensing system is disclosed
which comprises a syrup dispenser provided with a
rupturable membrane which seals the discharge end
thereof and a vent with a vent cap on the opposite end
thereof. An opening device is provided comprising a
cylindrical piercing knife and a socket for receiving the
membrane seal end of the syrup container. Due to the
unique structure of the opening device, the rupturable
membrane is effectively pierced and displaced upon
insertion thereof into the socket, thus providing unob-
structed continuous flow of the syrup from the con-
tainer into an associated valve body.

26 Claims, 3 Drawing Sheets
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1
MEMBRANE SEAL AND KNIFE COMBINATION

FOR A POST-MIX BEVERAGE DISPENSING
SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a post-mix soft drink
dispenser suitable for use in a refrigerated cabinet and
more specifically to a syrup dispensing system therefor.

Heretofore, attempts have been made to provide
syrup packages for post-mix dispenser systems which
are compact and easily inserted into post-mix beverage
dispensing systems. It is desirable that the syrup be
dispensed from the package at a controlled rate of flow
or at least with continuous flow and mixed with carbon-
ated water to produce a carbonated beverage with a
controllable quality. The use of a flow rate control tube
in the syrup container of a post-mix dispenser for pro-
viding an even flow rate of syrup from the container
into a receptable is generally known. An example of
such a system is disclosed in U.S. Pat. No. 2,708,533 to
Nicholas. As illustrated in the reference patent, the
bottom of the container is rupturable by a puncturing
element associated with the dispenser valve and the top
of the container is provided with a knock-out portion
into which a stopper and flow control tube are inserted
just prior to the dispensing operation.

An improved syrup package with an integral flow
rate control tube is described in U.S. Pat. No. 4,216,885
to Jason K. Sedam, which is assigned to the same as-
signee as the present invention. In this Sedam Patent, a
piercing device within a socket is adapted to pierce a
flexible membrane disposed across the discharge open-
ing of an inverted syrup package.

With the use of prior puncturing devices associated
with the syrup packages such as disclosed by Nicholas
and Sedam, it is essential that the opening created in the
package for the flow of the particular ingredient, such
as syrup, be properly engineered so as to provide for a
continuous and unobstructed flow of the syrup to the
associated valve dispenser. If not properly configured
and sized, these puncturing devices can cause blockage
of syrup flow and the creation of irregular openings
which effect the flow rate and continuity of distribution
of the syrup and ensuing dispensing of the beverage.

Of course, even if the syrup package or container
used in combination with a puncturing device does not
have a flow rate control tube therein, it is still important
that syrup flow from the container be continuous and
unobstructed. For example, a syrup package merely
having a vent hole in a wall opposite to the discharge
opening and no flow tube will have continuous, but
variable, flow under normal operating conditions. In
order to maintain this continuous but variable flow, it 1s
important that any puncturing device be properly con-
figured and sized.

SUMMARY OF THE INVENTION

Therefore, it is an object of the present invention to
provide a syrup package and opening system for a post-
mix soft drink dispenser which will overcome the above
noted disadvantages.
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It is a further object of the present invention to pro-
vide an opening system for a dispenser unit which elimi-
nates restrictions at the discharge port.

Another object of the present invention is to provide
a vented syrup package and opening system therefore
which will provide for continuous and uninterrupted
flow of the syrup.

Yet, another object of the present invention is to
provide a beverage dispenser which is sanitary and
cannot easily be refilled.

Still a further object of the present invention is to
provide a syrup container and opening system wherein
the container is an inexpensive disposable unit.

A further object of the present invention is to provide
a knife and seal arrangement which effectively and
reliably first seals off the discharge port and then
pierces the closing membrane of a syrup package so as
to preclude spilling and provide for unrestricted flow of
the syrup through the discharge port.

Yet still a further object of the present invention is to
provide a combination of syrup package and opening
system which is unique to the soft drink industry.

The foregoing objects and others are accomplished in
accordance with the present invention, generally speak-
ing, by providing an opening device which comprises a
cylindrically-shaped socket provided with a sealing ring
adapted to receive the neck of a syrup package or con-
tainer, the discharge opening of the container being
closed by a rupturable membrane or displaceable mem-
ber, and a cylindrical knife which is positioned within
the socket so as to form an annular chamber or compart-
ment between the outer wall of the knife and inner wall
of the socket such that the knife pierces or displaces the
membrane upon the insertion of the neck of the con-
tainer into the socket compartment. The cut portion of
the membrane of the package or container is folded
back and held open against the inner surface of the
container neck by the cylindrical piercing device while
the neck of the container is seated within the socket.
Prior to piercing of the membrane and complete seating
within the socket, the neck of the container is sealed in
between the sealing ring and the outer walls of the
cylindrical knife. Then the cylindrical knife pierces the
membrane of the container and is so configured that it
provides approximately a 240° flap which, as stated
above, is folded back against the inner surface of the
neck of the container and held between the knife and
the interior of the neck of the container as insertion of
the container into the socket is completed. As a result,
flow of the fluid through the center of the cylindrical
knife upon demand by the regulation of the intercon-
necting valve system, to which the socket and.knife are
attached, is continuous and uninterrupted. The con-
tainer may be provided with a vent which is opened or
closed by a screw top which assists in the continuous
flow of contents from the container. The cylindrical
knife also includes a discharge port for discharging the
fluid or syrup into the valve body and a drainage slot
which ensures complete drainage from the container.

The vent referred to above may merely be a hole in
the end wall of the container, or it may be in the end of
a flow rate control tube such as disclosed in the afore-
mentioned U.S. Pat. No. 4,216,885 to Jason K. Sedam.
That is, the cylindrical knife and sealing means of the
present invention may be used in combination with a
vented container with or without a flow rate control
tube. Furthermore, the knife and sealing means of the
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present invention could be used with unvented contain-
ers, if desired.

It has been determined in the course of the present
invention that by designing a cylindrical piercing de-
vice or knife in the manner herein described, it is possi-
ble to provide an opening system for a liquid container,
“specifically a disposable bottle, presealed by a ruptur-
able membrane such that the membrane is effectively
displaced from an opening created by the piercing de-
vice to allow for continuous and unrestricted flow of
liquid from the bottle. The cylindrical knife is designed
to provide for minimum clearance within the neck of
the container such that the membrane will shear cleanly
and reliably. The blade portion of the cylindrical knife
pierces the membrane so as to cut about a 240" segment
therein which is folded against the inner surface or the
interior of the neck of the container. After complete
discharge of the liquid or syrup from the container or
bottle, the latter is easily removed so as to make room
for the insertion of a second bottle if and when desired.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is further described by way of the
accompanying drawings wheremn:

FIG. 1 represents a perspective view of the opening
device of the present invention;

FIG. 2 represents a side cut-away view of the open-
ing device of the present invention;

FIG. 3 represents the syrup container of the present
invention; and

FIG. 4 illustrates the combination of the opening
system of the present invention, together with the syrup
container.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to FIG. 1, there is seen the opening
system of the present invention generally designated 1,
comprising a socket member 2 and a sealing ring 3 hous-
ing the cylindrical piercing device, pushing means or
knife 4. An annular compartment § is formed between
the outer wall of the piercing device 4 and the inner
wall of the socket member 2. The sealing ring 3 com-
prises a seal retainer 3a and a resilient annular seal Jb.
The sealing ring 3 allows for ready insertion of the neck
of a container into the annular compartment 9, while
providing a reliable seal about the neck of the container
to prevent leakage of the contents therein. It also pro-
vides for easy removal of the container once it has been
emptied.

The cylindrical cutting device or knife 4 has a trun-
cated cutting edge or actuator edge with a blade portion
4a having a leading pyramidal piercing element 4b ar-
ranged on the apex of the cutting edge, and the blade
edge terminating at its lower portion in a flat blunt
surface 4c. A slot 6 is provided in the wall at the lowest
portion of the truncated member which serves to ensure
complete drainage of any liquid which might seep into
annular chamber § of the contents of the container
through discharge port 7 which leads to a valve body 8.
The cutting surface or blade edge 4a of the cylindrical
device is such that it cuts and displaces approximately a
240° flap coextensive with blade edge 4a in the ruptur-
able membrane (displaceable member) of the syrup con-
tainer further discussed below, the resulting flap being
pushed or folded back by the flat surfaces 4c of the knife
4 against the interior of the neck of the container as
insertion of the container into the socket compartment
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is completed. Thus, the remaining 120° of the circum-
ference of the membrane forms a hinge about which the
240° flap can pivot. The size of the hinge portion (120%)
is selected to preclude the possibility that the flap will
tear and become completely severed from the lip of the
container neck. Thus, the membrane cannot break loose
and block the discharge passages of the dispenser sys-
tem or pass into the post-mix beverage. Flow of syrup
through the cylindrical knife upon demand is thus not
impeded, and restriction or blockage of the discharge
port is prevented.

Referring now to FIG. 2, there is seen a side cut-
away view of the opening device of the present inven-
tion illustrating the socket body 2, and the sealing ring
3 comprising the seal retainer 3a and annular resilient
seal 3b, respectively. The cylindrical cutting device or
knife 4 is positioned within the annular 'cavity circum-
scribed by the socket. The annular resilient seal 3b is so
spaced from the top of cylindrical knife 4 that a seal is
formed with the neck of the inserted container before
knife 4 contacts the rupturable membrane. Thus, no
spillage of the syrup can result, because sealing occurs
prior to the cutting of the membrane. This will become
more readily apparent hereinafter with respect to the
description of operation illustrated in FIG. 4. Also, as
illustrated from a comparison of FIGS. 2 and 4, the
annular resilient seal 3b (FIG. 2) or 28 (FIG. 4) extends
substantially orthogonally to the inner walls of socket 2
prior to insertion of a container (FIG. 2) to form a
restricted opening for engaging the neck of a container
to be inserted therein. As the container advances into
the socket, the annular seal is flexed downwardly and
thus firmly engages the container neck, as illustrated in
FIG. 4.

FIG. 3 represents one possible syrup container for use
with the present invention comprising the disposable
package or bottle 11 terminating at one end in a neck 12
and a discharge opening sealed by membrane or dis-
placeable member 13, with the end opposite the dis-
charge opening having a vent 14 closed by vent cap 15.
A protective screw-on closure 16 covers the neck and
membrane 13 of the container when not in use. It should
be understood that the syrup package disclosed in the
aforementioned U.S. Pat. No. 4,216,885 to Jason K.
Sedam can be used in place of the container 11 of FIG.
3, if desired. |

Referring now to FIG. 4, there is illustrated the com-
bination of the syrup container of FIG. 3 placed in
operation with the opening device of the present inven-
tion. A bottle or container 21 having a neck 22 is in-
serted into socket 23 such that the seal retainer 24 and
annular resilient seal 25 securely surrounds and seals the
neck of the bottle. As insertion of the bottle neck con-
tinues, the cylindrical cutting device 26 pierces, cuts
and displaces the membrane [26] 27 as the container
continues to be lowered or inserted into the annuiar
chamber portion 31 formed between the socket 23 and
piercing knife 26, such that the cut portion is folded or
pushed back against the inner surface of the neck 22
opposite from drainage slot 6 (FIG. 1). The vent cap 28
is then removed from the vent 29 and the syrup from the
bottle drains continuously through the discharge port of
the socket and into the valve body 30. It is desirable that
the membrane matenal of the bottle be heat-sealable to
the opening of the container and made of a material
which resists extrusion, so that a clean cut can be made.
In a preferred embodiment, the membrane is one sold
under the Trademark Safe-Guard by 3M. The cylindri-



" Re. 33,338

S

cal knife or cutting device is designed for minimum
clearance within the neck of the container so that the
membrane will shear cleanly and reliably. The dispos-
able syrup package or bottle 21 is constructed of rela-
tively thin side walls and has an openable vent hole
which provides for continuous flow of the syrup during
dispensing. By opening the vent hole, an effective hy-
drostatic pressure head provides for the continuous and
regular flow of the syrup. The closed end of the bottie
or package in which the vent hole is provided is re-
cessed in order to protect the bottle from rupture during
shipping. If desired, the vent hole may be provided in
the end of a flow rate control tube such as tube 18 of the
aforementioned Sedam Patent.

The disposable package or bottle may be fabricated 15
of any suitable material. For example, the bottle 11 of
FIG. 3 may be manufactured of a thin plastic or glass,
although plastic is preferred. The rupturable membrane
13 provided in the open end of the neck 12 may be a
metal foil, plastic or any other suitable material which %
will seal the end of the container without contaminating
its contents. If the membrane is plastic, it may be heat-
sealed to the end of the container, which is preferred for
ease of assembly. As mentioned above, it is desirable if
the membrane is made up of a material which resists
extrusion so that no tearing, but rather a clean cut, can
be made.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the
spirit and scope of the present invention, and all such
modifications as would be obvious to one skilled in the
art are intended to be included within the scope of the
following claims.

What is claimed is:

1. An opening device to be used in a post-mix bever-
age dispenser, together with a disposable syrup con-
tainer, said container having a neck portion with an
opening sealed by a rupturable membrane from which
said syrup will flow when said membrane is ruptured,
said device comprising a cylindrical piercing means
surrounded by a cylindrically-shaped socket member,
said socket member having a discharge port at the bot-
tom thereof, said piercing means and socket member
forming an annular compartment surrounding said dis-
charge port defined by the outer wall of said cylindrical
piercing means and the inner wall of said socket mem-
ber for receipt of the neck of said container, said piercing
means and said neck being substantially concentric when sg
the neck is in said socket, the diameter of the outer wall of
said piercing means being only slightly less than the diame-
ter of the inner wall of said neck, providing minimum
clearance between the piercing means and the neck, and
the inner wall of said neck and the outer wall of said pierc- 55
ing means being parallel, and drainage means through
said outer wall of said piercing means for permitting
syrup flow from said annular compartment to said dis-
charge port, said piercing means having an angular
truncated cutting edge with a pyramidal piercing ele- 60
ment on the apex thereof, said socket member being
provided with a seal for securely receiving the neck of
said syrup container into the compariment formed be-
tween said piercing means and socket member.

2. The opening device of claim 1, wherein said trun- 65
cated cutting edge is so designed that the blade portion
thereof will circumscribe about a 240° section in said
rupturable membrane.
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3. The opening device of claim 1, wherein said drain-
age means comprises a slot through the wall of said
cylindrical piercing means.

4. The opening device of claim [1] 3, wherein said
slot extends from said cutting edge to said discharge
port of said socket member.

§. A gravity flow, post-mix beverage dispenser com-
prising in combination:

a disposable syrup container terminating at one end in a
neck sealed by a rupturable membrane and at the
other end in a recessed vent opening having means
for sealing said opening, and

an opening device for said syrup container which com-
prises a cylindrical piercing means surrounded by a
cylindrically-shaped socket member, said socket
member having a discharge port at the bottom
thereof, said piercing means and socket member
forming an annular compartment surrounding said
discharge port defined by the outer wall of said pierc-
ing [knife] means and the inner wall of said socket
member for receiving the neck of said container, seid
piercing means and said neck being substantially con-
centric when the neck is in said socket, the diameter of
the outer wall of said piercing means being only slightly
less than the diameter of the inner wall of said neck,
providing minimum clearance between the piercing
means and the neck, and the inner wall of said neck and
the outer wall of said piercing means being parailel, and
drainage means through said outer wall of said pierc-
ing means for permitting syrup flow from said annu-
lar compartment fo said discharge port, said piercing
means having an angular truncated cutting edge with
a pyramidal piercing element on the apex thereof,
said piercing means being provided for displacing
said rupturable membrane upon the insertion of the
neck of the container into said compartment.

6. The dispenser of claim 5 wherein said drainage
means comprises a slot through the wall of said cylindri-
cal piercing means.

7. The dispenser of claim 6, wherein said slot extends
from said cutting edge to said discharge port of said
socket member.

8. An opening device to be used in a post-mix bever-
age dispenser, together with a disposable syrup con-
tainer, said container having a neck portion with an
opening sealed by a rupturable membrane from which
said syrup will flow when said membrane is ruptured,
said device comprising a cylindrical piercing means
surrounded by a cylindricaily-shaped socket member,
said socket member having a discharge port at the bot-
tom thereof, said piercing means and socket member
forming an annular compartment surrounding said dis-
charge port defined by the outer wall of said cylindrical
piercing means and the inner wall of said socket mem-
ber for receipt of the neck of said container, said piercing
means and said neck being substantially concentric when
the neck is in said socket, the diameter of the outer wall of
said piercing means being only slightly less than the diame-
ter of the inner wall of said neck, providing minimum
clearance between the piercing means and the neck, and
the inner wall of said neck and the outer wall of said pierc-
ing means being parallel, and drainage means through
said outer wall of said piercing means for permitting
syrup flow from said annular compartment to said dis-
charge port, said piercing means having a cutting edge
with a blade portion and a flat blunt portion, saxd blade
portion puncturing said membrane along an arc com-

- mensurate therewith to form a flap and said blunt por-
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tion precluding the puncturing of a portion of said mem-
brane opposite thereto to form a hinge, whereby said
flap is folded about said hinge against said inner wall of
said [socket member] neck, said socket member being
provided with a seal for securely receiving the neck of
said syrup container into the compartment formed be-
tween said piercing means and socket member.

9. The opening device of claim 8, wherein said drain-
age means comprises a slot through the wall of said
cylindrical piercing means.

10. The opening device of claam 9, wherein said slot
extends from said blunt portion to said discharge port of
said socket member.

11. A gravity flow, post-mix beverage dispenser com-
prising in combination:

a disposable syrup container terminating at one end in a
neck sealed by a rupturable membrane and at the
other end in a recessed vent opening having a cap for
sealing said opening, and

an opening device for said syrup container which com-
prises a cylindrical piercing means surrounded by a
cylindrically-shaped socket member, said socket
member having a discharge port at the bottom
thereof, said piercing means and socket member
forming an annular compartment surrounding said
discharge port defined by the outer wall of said pierc-
ing means and the inner wall of said socket member
for receiving the neck of said container, said piercing
means and said neck being substantially concentric
when the neck is in said socket, the diameter of the outer
wall of said piercing means being only slightly less than
the diameter of the inner wall of said neck, providing
minimum clearance between the piercing means and the
neck, and the inner wall of said neck and the outer wall
of said piercing means being parallel, and drainage
means through said outer wall of said piercing means
for permitting syrup flow from said annular compart-
ment to said discharge port, said piercing means hav-
ing a blade portion and a blunt portion, said blade
portion puncturing said member along an arc com-
mensurate therewith to form a flap, and said blunt
portion precluding the puncturing of a portion of said
membrane opposite thereto to form a hinge, whereby
said flap is folded about said hinge against said inner
wall of said socket member.

12. The dispenser of claim 11, wherein said drainage
means comprises a slot through the wall of said cylindn-
cal piercing means.

13. The drainage of claim 12, wherein said siot ex-
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mum clearance between the piercing means and the neck,

and drainage means through said outer wall of said

piercing meand for permitting syrup flow from said
annular compartment to said discharge port, said pierc-
ing means having a cutting edge on a top end thereof.

15. The opening device of claim 14, wherein said
drainage means comprises a slot through the wall of
said cylindrical piercing means.

16. The opening device of claim 15, wherein said slot
extends from said cutting edge to said discharge port of
sald socket member.

17. A gravity flow, post-mix beverage dispenser com-
prising in combination:

a disposable syrup container terminating at one end in a
neck sealed by a rupturable membrane and at the
other end in a recessed vent opening having means
for sealing said opening, and

an opening device for said syrup container which com-
prises a cylindrical piercing means surrounded by a
cylindrically-shaped socket member, said socket
member having a discharge port at the bottom
thereof, said piercing means and socket member
forming an annular compartment surrounding said
discharge port defined by the outer wall of said pierc-
ing means and the inner wall of said socket member
for receiving the neck of said container, said piercing
means and said neck being substantially concentric
when the neck is in said socket and the diameter of the
outer wall of said piercing means being only slightly less
than the diameter of the inner wall of said neck, provid-
ing minimum clearance between the piercing means and
the neck, and drainage means through said outer wall
of said piercing means for permitting syrup flow from
said annular compartment to said discharge port, said
piercing means having a cutting edge on a top end
thereof.

18. The dispenser of claim 17, wherein said dratnage
means comprises a slot through the wall of said cylindr-
cal piercing means.

19. The dispenser of claim 18, wherein said slot ex-
tends from said cutting edge to said discharge port of
said socket member.

20. An opening device to be used in a post-mix beverage
dispenser, together with a syrup container, said container
having a neck portion with an opening sealed by a displace-
able member from which said syrup will flow when said
member is displaced, said device comprising a cylindrical
pushing means surrounded by a cylindrically-shaped
socket member, said socket member having a discharge

tends from said blunt portion to said discharge port of 50 port at the bottom thereof, said pushing means and socket

said socket member.
14. An opening device to be used in a post-mix bever-

age dispenser, together with a disposable syrup con--

tainer, said container having a neck portion with an

means forming an annular compartment surrounding said
discharge port defined by the outer wall of said cylindrical
pushing means and the inner wall of said socket member,
for receipt of the neck of said container, said pushing

opening sealed by a rupturable membrane from which 55 means and said neck being substantially concentric when

said syrup will flow when said membrane s ruptured,
said device comprising a cylindrical piercing means
surrounded by a cylindrically-shaped socket member,
said socket member having a discharge port at the bot-
tom thereof, said piercing means and socket means
forming an annular compartment surrounding said dis-
charge port defined by the outer wall of said cylindnical
piercing means and the inner wall of said socket mem-
ber, for receipt of the neck of said container, said pierc-
ing means and said neck being substantially concentric
when the neck is in said socket, the diameter of the outer
wall of said piercing means being only slightly less than the
diameter of the inner wall of said neck, providing mini-

65

the neck is in said socket, the diameter of the outer wall of
said pushing means being only slightly less than the diame-
ter of the inner wall of said neck, providing minimum
clearance between the pushing means and the neck, and
the inner wall of said neck and the outer wall of said push-
ing means being parallel, and drainage means through
said outer wall of said pushing means for permitting syrup
flow from said annular compartment to said discharge
port, said pushing means having an actuator edge on a top
end thereof.

21. The opening device of claim 20, wherein said drain-
age means comprises a slot through the wall of said cylin-
drical pushing means. .
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22. The opening device of claim 21, wherein said slot said neck, providing minimum clearance between the
extends from said actuator edge to said discharge port of opening device and neck, and the inner of said neck
said socket member. and the outer wall of said opening device being paral-
23. An apparatus to be used in a post-mix beverage lel> and drainage means through said outer wall of
dispenser, together with a syrup container, said container 5 said opening device for permitting syrup flow said
having a neck portion, sealed by a displaceable member, annular compartment to said discharge port, whereby

from which said syrup will flow when said displaceable
member is displaced, said apparatus comprising:
a cylindrically-shaped opening device surrounded by a
cylindrically-shaped socket member, said opening 10
device having a discharge port at the bottom thereof;

said opening device and said socket member forming an opening device. , ‘ .
annular compartment, defined by the outer wall of 25. The apparatus defined in claim 24, wherein said

said opening device and the inner wall of said socket opening device further includes a top edge ‘adapted o df«f"
member, for receipt of said neck of said container, 15 place said displaceable member when said neck of said
said opening device and said neck being substantially container is seated in said annular compartment.
concentric when the neck is in the said socket, the 26. The apparatus defined in claim 25, wherein said slot
diameter of the outer wall of said opening device being  extends from said top edge to said discharge port.

only slightly less than the diameter of the inner wall of * » = * @
20

overflow of syrup from the top of said annuiar com-
partment is minimized.

24. The apparatus defined in claim 23, wherein said

drainage means comprises a slot through the wall of said

25

35

45

335

63



	Front Page
	Drawings
	Specification
	Claims

