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[57] ABSTRACT

Container-piercing apparatus, wherein an inwardly ta-
pered cup member is provided with an opening into
the innermost region thereof for admitting a piercing

. member. The cup and the piercing member are sup-

ported for movement of one relative to the other so
that the last-mentioned member can be admitted
through the inner opening of the cup in a direction en-
abling engagement of the piercing member tip with a
container received in the cup. Support of the piercing
member and the cup for movement along a path trans-
verse to the foregoing direction is provided so that the
piercing member tip can be centered with respect to a
predetermined location on the container as the con-
tainer is received in the cup. For conveying fluid from
or to a pierced container, the piercing member in-
cludes a chamber and a pair of spaced openings which
commmunicate with such chamber.

2 Clgilns, 3 Drawil_lg Figures
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‘APPARATUS FOR PIERCING A CONTAINER

This application is a division of application Ser. No.
120,017, filed Mar. 1, 1971, now U.S. Pat. No.
3,688,399, :

BACKGROUND OF THE INVENTION

1. Field of the Invention '

The present invention relates to apparatus for pierc-
ing a container, and more particularly to container-
“piercing apparatus which provides for the entrance and
“exit of fluid from a container pierced by such appara-
tus. -

2. Description of the Prior Art

Apparatus for piercing a sealed container and for ei-
" ther conveying fluid from a container so pierced or in-
troducing fluid into the same, wherein a cup-like recep-
tacle is provided with a centrally located opening in the
innermost region thereof for admitting a needle-shaped
probe into the cup, is generally known in the art relat-
ing to such apparatus. Typically, apparatus of this kind
is operated by securely seating the neck of a container
within the cup and then incrementally- passing the
probe through the inner opening of the cup in a direc-
tion such that the probe tip will engage and puncture
the seated container. Once punctured, a fluid can be
conveyed from the container or introduced therein via
the probe which is adapted to function as a fluid con-
duit. '

The cup-like receptacle of container-piercing appa-
ratus heretpfore suggested generally includes an inter-
‘jor surface which is shaped and-dimensioned to exteri-
orly embrace a container neck having a predetermined
diameéter. Accordingly, a single location on thé free end
or face of such a container neck when exteriorly em-
braced by the cup will be aligned with the inner open-
ing of the cup; whereby, the probe tip will be positioned
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to.pierce the container at such location. Should the op- -

erator wish to pierce, in the same manner, a container
whose neck is of .a diameter less than the predeter-
mined diameter then the operator must manually align
the single location on the face of the container neck
with the inner opening of the cup so that the probe tip
will again be positioned to pierce the container at such
location. Moreover, should a container neck have a di-
ameter which is greater than the predetermined diame-
ter, piercing of the container by the probe tip may be
impossible as such neck will generally be too wide to be
seated within the cup.

Accordingly, it can be seen that-a need exists for con-
tainer-piercing apparatus of the foregoing kind but
which is improved so that the container-piercing mem-
ber or probe is self-centering relative to a predeter-
mined location on any one of several containers whic
respectively differ in diameter. ‘

SUMMARY OF THE INVENTION

It is therefore an object of the. present invention to
provide a novel and improved apparatus for piercing a
container. '
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It is a further object of the present invention to pro-

vide an improved container-piercing apparatus which
is adapted for effecting the entrance and exit of fluid
from a container pierced by such apparatus.

Another important object of the present invention is
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to provide an improved container-piercing apparatus ,

2
which is adapted for use with containers which respec-
tively differ in size.

Yet another object of the present invention is to pro-
vide an improved container-piercing apparatus wherein
a container-piercing member is self-centering relative
to a predetermined location on any one of several con-
tainers which respectively differ in size.

In accordance with a preferred embodiment of the
present invention, there is disclosed hereinafter a de-
vice for piercing a container and for either conveying
fluid from a container so pierced or introducing fluid
into the same. Such embodiment comprises an in-

~wardly tapered hollow defining member which is pro-

vided with an opening into the innermost region

- thereof for admitting a piercing member into the hol-

low. The hollow defining member and the piercing
member are supported for movement of one relative to
the other so that the last:mentioned member can be ad-
mitted through the inner opening of the hollow in a di-
rection enabling engagement of the piercing member
tip with a container received in the hollow. Support of
the hollow defining member and the piercing member
for movement along a path transverse to the foregoing
direction is provided so that the piercing member tip
can be centered with respect to a predetermined loca-
tion on the container as the container is received in the
hollow.. For conveying fluid from or to a pierced con-
tainer, the piercing member includes a chamber and a
pair of spaced openings which communicate with such
chamber. The chamber opening not remotely spaced
from the piercing member tip can be connected to a

conduit, such as flexible tubing, which in turn can be

connected to- a reservoir, for example. Moreover, a
sealing element is provided for sealing the chamber
opening closest to the piercing member tip so as to pre-
vent undesired leakage or evaporation of residual fluid
which may: remain in the member chamber after the
container is separated from the piercing member.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and objects
of the present invention and the manner of obtaining
them will become more apparent by reference to the
following detailed description of the préferred embodi-
ment of such invention taken in conjunction with the
accompanying drawings wherein: '

FIG. 1 is a perspective view of a container-piercing
device in accordance with a preferred embodiment of
the present invention, showing a portion of the device
cut away to illustrate the interior thereof; and

FIGS. 2 and 3 are typical cross section views of the
container-piercing device depicted in FIG. 1 and a
fluid-supporting container, sequentially showing the
manner in which a container-piercing member of the
device is centered relative to a predetermined location
on such container.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings and in particular to
FIG. 1, there is shown a container-piercing device gen-
erally indicated by the reference numeral 1. A stand 2
is provided with an annular opening 3 through which
extends an exteriorly threaded cylindrical member 4 of
a disc-like element 5. An exteriorly threaded collar 6
is coupled in the illustrated manner to the cylindrical
member 4 so as to interlock the disc 5 and the stand 2.
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Moreover, since the diameter of the stand opening 3 is
larger than the diameter of the cylindrical member 4,
the last-mentioned member is movable both horizon-
tally and vertically (as viewed in FIG. 2) within such
opening for purposes which will become significant
hereinafter.

-A barrel housing 7 is secured to the collar 6 by suit-
able means, such as a fastener 8 for example. Slidably
disposed within an annular entranceway 9 to the hous-
ing 7, there is shown at FIG. 1 a cup-like member 10
which is shaped to include a substantially conical sur-
face 12 which, in turn, defines an inwardly tapered hol-
low or cavity 11. Further located within the. housing 7
between the collar 6 and the cup-like member 10 is a
helical compression spring 13 which is disposed to urge
the cup outwardly through the housing entranceway 9.
However, in order to limit such outward urging of the
cup 10, the housing 7 and the cup are respectively pro-
vided with annular shoulder portions 15 and 14 which
abut when the housing and the cup are positioned with
respect to each other in the manner shown by FIG. 1.
The cup-like member 10 is also provided with a cen-
trally located opening 16 in the innermost region of the
tapered hollow 11 for admitting a needle-like probe or
piercing member 17 into such hollow upon sliding
movement of the cup further into the housing 7, see
FIGS. 2 and 3. Located inwardly of the cup opening 16
and aligned therewith is a tubular extension 18 of the
cup 10 which supports the probe 17 for entry into the
hollow 11. L

In order to best understand the present invention, a
typical sequence of operation will now be described in
detail. As shown in FIGS. 2 and 3 the container-
piercing device 1, as presented so far, is secured to a
table 19. A sealed container 20 constructed of punctur-
able material, such as a suitable artificial rubber, is
moved along the table 19 in the direction generally in-
dicated by the arrow 21 until a neck portion 22 of the
container abuts the conical surface 12 of the cup-like
member 10. The container 20 may be manually moved
by an operator of the device 1 or may be automatically
moved by suitable mechanical means therefor (not
shown). Upon continued movement of the container
20 in the direction generally indicated by the arrow 21,
the cup 10 will be pushed inwardly of the housing en-
tranceway 9 against the outward urging of the spring 13
s0 as to be further moved into the housing 7. Since the
probe 17 is fixed to the disc-like element 5, the probe
will upon such inward movement of the cup 10 be in-
crementally received through the cup extension 18 and
into the hollow 11, see FIG. 3. Moreover, since the
conical surface 12 is inwardly tapered such surface op-
erates as a cam to shift the container-piercing device 1,
with the exception of the stand 2 and the table 19, in
a direction which is transverse to the direction gener-
ally indicated by the arrow 21. In the illustrated em-
bodiment, this transverse direction is vertically upward
as viewed in FIGS. 2 and 3. Such camming movement
of the device 1 as shown by a comparison of FIGS. 2
and 3, operates to raise and thereby center a pointed
free end 23 of the probe 17 relative to a predetermined
location on a face 24 of the container neck 22, and oc-
curs while the container neck is further pushed into the
hollow 11 and the probe is correspondingly received
outwardly through the cup opening 16. Accordingly,
the free end 23 of the probe 17 will engage and pierce
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the container 20 when the container abuts the housing
7 in the manner illustrated by FIG. 3,

By way of example, the container 20 is shown in
FIGS. 2 and 3 as including a collapsible bladder 25 in
which is stored a fluid 26. Therefore, upon piercing of
the container 20 by the free end 23 of the probe 17 in
the manner previously described, the fluid 26 can be
conveyed through a chamber 27 within the probe by

- first entering a chamber opening 28 disposed adjacent
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the probe end 23 and by then exiting from the chamber
via another chamber opening 29 disposed adjacent a
probe end 30 which is opposite to the probe end 23. To
convey the fluid 26 from the probe end 30 to a selected
location (not shown), a predetermined length of flexi-
ble tubing 31 is preferably connected to a tubular ex-
tension 32 of the disc-like element 5. In such way, the
container-piercing device 1 is adapted to operate as a
fluid conduit; however, it will-be appreciated that the
device 1 while providing for the conveyance of fluid
from the container 20 can similarly be used to provide
for the introduction of fluid into the container.

When the fluid 26 has been completely drained from
the container 20 or when it is no longer desired to con-
vey any fluid from the container, the container should
be moved in the direction generally indicated by the
arrow 33 shown in FIG. 3. Whereupon, the container
20 will be disengaged from the probe 17, and the con-
tainer-piercing device 1 will be returned to an idle posi-
tion as shown in FIG. 2 because of the simultaneous
urging of the spring 13 and the helical tension spring 34
which interconnects the stand 2 and the housing 7.
Since the flexible tubing 31 remains connected to the
disc extension 32, some of the conveyed fluid may re-
main in the probe chamber 27 after removal of the con-
tainer 20. To prevent evaporation of this residual fluid

_and to prevent leakage of the same from the probe
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chamber 27, the tubular extension 18 of the cup-like
member 10 is provided with a spaced pair of interiorly
located annular cavities 35 and 36 in which are respec-
tivey disposed O-ring sealing elements 37 and 38 of re-
silient material, such as a suitable artificial rubber. As
shown in FIG. 2, the O-rings 37 and 38 exteriorly em-
brace the probe 17 and are spaced on either side of the
chamber opening 28 (when the container-piercing de-
vice 1 is disposed in the idle position) to thereby effec-
tively seal'such chamber opening from ambient condi-
tions. Moreover, when the container-piercing device 1
is disposed in the idle position the spring 13 and the
shoulder portions 14 and 15 of the cup 10 and the
housing 7 cooperate with each other to yieldably retain
the probe end 23 at a location adjacent the cup opening
16 and to yieldably retain the chamber opening 28 lo-
cated between the O-rings 37 and 38.

It will now be appreciated by those having ordinary
skill in the art that there has been described a preferred
embodiment of container-piercing apparatus which,
according to a particular novel aspect of the present in-
vention, is self-centering relative to a predetermined
location on any one of a plurality of containers which
respectively differ in size. For example, should an oper-
ator desire to use the container-piercing device 1 with
a container (not shown) whose neck portion is of a di-
ameter greater or less than the diameter of the con-
tainer neck portion 22, there is no impediment to such
use as in the case of the prior art described hereinbe-
fore. Furthermore, while the probe 17 has been de-
scribed as being supported on the table 19 in stationary
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relation to the container 20 which is moved into en-
gagement with the probe; it will also be appreciated
that the container-piercing device 1 could be modified
(not shown) so that the container is secured to the
table and the device, with the exception of the table, is
supported for movement along the table toward such a
secured container. :
The present invention has been described in consid-
erable detail with particular reference to a preferred
embodiment thereof, but it will be understood that var-
iation and modifications can be effected within the
scope and spirit of such invention.
I claim: :
1. Apparatus for piercing a container, said apparatus
comprising:
a piercing member;
said piercing member including a pointed free end
and means defining a chamber having a first cham-
ber opening disposed adjacent said pointed end
and a second chamber opening spaced from said
first opening; " v

means defining an inwardly tapered hollow for re-
ceiving at least a portion of a container and includ-
ing an innermost region having a central opening
for admitting said piercing member into said hol-
low;

first means supporting said piercing member and said

hollow defining means for movement of one rela-
tive to the other along a first path between respec-
tive first positions, in which said first chamber
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opening of said piercing member is disposed out-
side of said hollow, and respective second posi-
tions, in which said piercing member is admitted
through said central opening in said innermost re-
gion of said hollow in a direction enabling said
pointed free end and said first chamber opening of
said piercing member to penetrate a container por-
tion located within said hollow;

second means supporting said piercing member and
said hollow defining means for movement as a unit
along a second path transverse to said first path;

a tubular member fixed to said hollow defining means
and, during the time said piercing member and said
hollow defining means are in said respective first
positions, surrounding said first chamber opening
of said piercing member in spaced relation thereto;
and

two resiliently compressible ring members mounted
on said tubular member for exteriorly embracing
said piercing member on-either side of said first
chamber opening to seal said first opening,

2. Container piercing apparatus as recited in claim 1,

further comprising:

means for yieldably retaining said piercing member
and said hollow defining meéans at locations with
respect to each other along said first path such that
said first chamber opening of said piercing member
lies within said tubular member and between said

ring members.
* * * * %*
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