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[57] ABSTRACT

The present invention comprises a vacuum-operated
fluid-collection bottle and system including a serially-
connected tandem system. Dual vacuum bosses for a
representative bottle, one being valved, in multiple-
boss covers may be used as respective automatic shut-
off and tandem-fill means, with the non-applicable
boss being releasably capped off. Two of the three
conduit portions of the cover may be connected to-
gether through appropriate valving system so that ei-
ther or. both may be effective in supplying vacuum
communication to the interior of the bottle at selected
height levels. Valving means pre-determine maximum
fluid height within the bottle, either automatically or
by valve adjustment. A representative bottle may in-
clude fluid inlet and vacuum ports of differing level-
dimension, to aid the lower vacuum port to close off
or to conduct outwardly body-fluid while maintaining
the inlet port above the bottle fluid ievel.

1 Claim, 9 Drawing Figures
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VACUUM-OPERATED FLUID BOTTLE AND
SYSTEM

This application is a division of a former application
entitted VACUUM OPERATED FLUID BOTTLE
AND SYSTEM, Ser. No. 187,275, filed Oct. 7, 1971,
now abandoned, which in turn was a continuation-in-
part of U.S. Pat. application entitled VACUUM-
FILLED FLUID BOTTLE AND SYSTEM, Ser. No.
876,438, filed Nov. 13, 1969, now U.S. Pat. No.
3,620,408, issued Nov. 16, 1971.

The present invention relates to fluid collection bot-
tles and, more particularly, to a new and improved bot-
tle construction which maximises effective vacuum seal
and optimises versatility in use, whether as a single fluid
collection bottle or as a bottle insert for a tandem bot-
tle collection system.

There are a number of important features in the pres-
ent invention and which are advantageous over and an
advancement upon prior-art collection bottles. In the
first place, the bottle, including as it does a container
and a cover, incorporates means built into the con-
tainer and cover which afford ready attachment of the
container in such a manner that a maximum vacuum
seal is formed as between the container lip and the
cover. This is to be accomplished by virtue of the inclu-
sion of a bead portion in the upper margin of the con-
tainer and a cover portion receiving the bead such as
greater than half of the bead and lip area are contained
in a recess of such nature that the mutual fitting pro-
vides a long line of seal areas as between the container
lip and the cover. In order to effect the same most ad-
vantageously, tapered, interior annular surfaces are
provided the cover such that the exterior portion of the
bead and also the interior edge or margin of the con-
tainer lip are progressively cammed into place so that
the cover will snap over the bead to retain the bead in
place within the cover.

Secondly, the invention includes multiple port open-
ings for the cover, one opening being for body fluid re-
ception by way of example, another being for vacuum
connection and a possible third being for vacuum con-
nection as well. This is important where tandem sys-
tems are contemplated. The second vacuum port may
be capped when desired.

Advantageously, there is incorporated into the sys-
tem suitable valving means for either permitting or, al-
ternatively, automatically shutting-off vacuum connec-
tion to the interior of the bottle when a particular fluid
level has been achieved. Additionally, the vacuum
ports may be connected together in a valving arrange-
ment as hereinafter illustrated such that maximum fluid
level is pre-determined in one-container, with addi-
tional fluid automatically being pumped into a second
container, or, the second container may be shut off rel-
ative to the vacuum communication. A number of pos-
sible advantages and techniques are accommodated by
the present invention as hereinafter pointed "out,
through valving both automatic and/or selective.

Additionally, the bottle’s vacuum port connected or
connectable to a vacuum pump is disposed above the
lower extremity of the fluid inlet port so as to aid fluid
flow to and/or through the vacuum port while main-
taining the spacing of the inlet port above the maxi-
mum fluid level in the bottle.

Accordingly, a principal object of the present inven-
tion is to provide a new and improved fluid collection
bottle and system. '
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Another object is to provide a vacuum-o'perated fluid
bottle having plural vacuum ports, one having auto-
matic shut-off means, to accommodate automatic fill of
successive bottles in a tandem system and, alterna-
tively, automatic shut-off of a single bottle ora selected
bottle of a tandem system.

An additional object is to provide a plurality of com-
munication means for covers of vacuum-operated fluid
containers.

An additional object is to provide valving means for
automatically pre-determining maximum height level
of fluid contained within a particular bottle and, in ad-
dition, to selectively admit or reject fluid flow of addi-
tional fluid entering the bottle into a second fluid con-
tainer, by way of example.

An additional object is to provide in or for a vacuum
system a fluid collection bottle having a vacuum port,
connectable to a vacuum pump, and disposed lower
than the fluid inlet port thereof.

An additional object of the invention is to provide an
improved valving means in a body fluid collection bot-
tle which accommodates a wide variety of uses.

The features of the present invention which are be-
lieved to be novel are set forth with particularity in the
appended claims. The present invention, both as to its
organization and manner of operation, together with
further objects and advantages thereof, may best be un-
derstood by reference to the following description,
taken in connection with the accompanying drawings
in which:

FIG. 1 is a perspective view, partially cut away, of a
fluid collection bottle constructed in accordance with
the principles of the present invention and forming one
embodiment thereof.

FIG. 1A is an enlarged detail taken along the line
1A—1A in FIG. 1, illustrating a slight modification of
the bottle shown in FIG. 1 and showing a preferred
structural arrangement of the engagement of the con-
tainer of the bottle with. its cover or lid.

FIG. 2 is an enlarged fragmentary section taken along
the line 2—2 in FIG. 1.

FIG. 2A is a view similar to FIG. 2, but illustrates a
control valve as being “‘open” instead of “‘closed”, as
shown in FIG. 2.

FIG. 3 is an enlarged fragmentary section similar to
FIG. 2, illustrating another embodiment of the inven-
tion so far as container cover construction is con-
cerned.

FIG. 3A is a view similar to FIG. 3 but illustrates the
control valve being “open,” indicated by the letter O
rather than *‘closed” as indicated by the letter C in FIG.
3.

FIG. 4 illustrates an alternate form of the invention
as to the cover or lid thereof; in particular, the FIG. 4
embodiment includes a float valve which is either
locked out of engagement with its valve seat or is free
to slide to valveclose position as shown in FIG. 4A.

FIG. 4A is a fragmentary view similar to FIG. 4, illus-
trating that when the valve stem of the embodiment
shown in FIGS. 4 and 4A is unlocked, then the valve
stem is free to move to allow the valve thereof to seat
properly, so as to thereby interrupt vacuum communi-
cation with the interior of the bottle; that is done auto-
matically, if desired, through the incorporation of a
float in the system.
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FIG. 5§ is'an elevation of a series of fluid collection
bottles connected in series or tandem-and coupled to
a vacuum: pump.

In FIG. 1 container 10 includes tapered sidewall 11
and a spherically configured, concavo-convex bottom
portion shown here as upwardly convex bottom 12.
Also included is'an outwardly protruding margin 13 co-
operating with depending lip 14 of cover 15, The de-
tails of this.co-engagement will be described hereafter:

Of special importance in the present invention is-the
design of .a dome-shaped cover 15. In the embodiment
of the invention shown in FIG. 1, cover 15 includes
tube 16 and tubular member 17. These may be either
integral with top portion ‘18 of cover 15 or may com-
prise separate parts adhered to the sides of cooperating
apertures formed in top portion-18. Thus, tube 16 may
comprise simply a tubular boss as illustrated in FIG. 2.

Tubular member 17 includes inverted L-configured
tubular portion 19 and tubular valve portion 20, These
two are connected to conduit portion 21, tubular valve
portion 20 integrally and tubular portion 19 via union
22.

Union 22 may comprise a portion of a valve 23 hav-
ing butterfly valve gate 24 actuated by handle 25; the
latter is-.connected thereto by a stem 26, In the condi-
tion shown in FIG. 2, the valve closes the passageway
P as between tubular portion 19 and conduit 21.

It is noted that tubular valve portion 20 is of any
fluid-rise-responsive valve time such as a cloggable fil-
ter or preferably a movable element valve such as the
oneshown, and-may include ball valve 28 which is con-
structed to serve as a float. Vacuum orifices 29 and 30
are-provided.in portion 31 of tubular valve portion 20.
Also indicated is a valve seat 32 for float valve 28.

Where. the fluid bottle 23 .of FIG. 1, comprising con-
tainer 10 and cover 15, is used simply as a'single unit
in'a body fluid collection system, by way of example,
then the body fluid hose 33 will be connected to the
tube or tubular boss 16 and will be routed to area of the
patient upon-which surgery is being or has been per-
formed, by way of example.

Hose 34 will be connected to a pressure reduction
system such as a vacuum pump VP. When the pump is
turned on, then the air will be exhausted out of the inte-
rior of bottle 23 via apertures 29 and 30. This reduction
in pressure will be accompanied by a flow of body fluid
through the hose 33 into the interior of the container,
as seen in FIG. 2. A rise in the liquid level will ulti-
mately advance float ball 28 upwardly, so that the same
will seat against the valve seat 32, The same shuts off
air flow through apertures 30 and 29 so that further lig-
uid flow is precluded. Thus; the level A of the fluid is
predetermined by the raising of float valve 28.

If several body fluid collection bottles are connected
in tandem, in a manner hereinafter explained, such that
a subsequent bottle is to be filled upon the filling of the
initial bottle 23, then the valve gate 24 will be turned
90° by the handle 25 in a manner illustrated in FIG. 2A.
In such event, the reduced pressure or vacuum- condi-
tion-of hose 34 will be translated, as through tube port
on 19, such that additional liquid flowing through tube
or tubular boss 16 will follow the direction of arrow B,
through tubular portion 19 and through the now-open
valve to hose 34. During ‘this entire process-it will be
seen that the ball valve remains seated. Thus, and de-
pending upon the placement of the lower end E of tu-
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4
bular portion 19, the rise in liquid level, owing to the:
opening of the valve at 24, will not be appreciable.:

When the fluid collection: bottle 23 of ‘FIG. 2A is
again to be used simply as a single fluid collection unit;:
then the valve 23 will be returned to its closed position;
as shown in FIG. 2,

In FIG. 3 alternate cover 15A is indicated. The same
is shown to be provided with a body fluid admittance
boss 38, tubular vacuum-boss :39, and an- inverted: L-
configured tubular member 40. The latter is shown-to
be provided with a float 41 affixed by stem 42 to valve.
43. Valve 43 seats in a valve seat:44 to close passage-
way commumcatlon between opening 45 and opening:
46.

Tube 34 is again connected to a vacuum pump; This:
time, there 'is a second fluid collection bottle 47 ¢on:=
nected through on-off shut-off valve 48 to the tubular
boss 39.

Fluid collection bottle 47 of FIG. 3, a cover only-on
one “of the same being shown relative to the detailed:
fluid level and valve construction, may: be constructed
such that a third tubular boss may be capped at C:as de-
sired. This is illustrated relative to the upper fluid col-
lection bottle 47 shown in schematic diagram form only :
in FIG. 3.

The operation of the structure shown in FIG. 3 is as
follows. Body. fluid hose 33 will conduct -body fluid:
through the tubular boss 38 into the interior of the bot-
tle, that is, lower bottle 47. The liquid level rises so as
to produce an upward vertical translational movement
of the float 41. The same, in being fixedly secured by
stem 42 to valve 43, will cause the latter to rise to . its
seat 44, thereby-shutting off vacuum tube communica-
tion via apertures 45 and 46 to the interior of the bot-
tle. However, the vacuum :generated by the vacuum
pump VP'in FIG. 3 will be translated through the upper
bottle 47 and valve 48, providing the latter-is open;
such that.additional liquid flow, via tubular boss 38 into
the interior of the lowermost bottle 47, will be carried
upwardly through tubular boss 39 'and through 48 into~
bottle 47. In the upper bottie 47 the tubular boss 39 is
capped.

Referring to FIG. 3, if it is desired that solely the low-
ermost. bottle 47 be operative in the blood collection -
system, then valve 48 in FIG. 3 will be closed, in' which
event the fluid level will be that determined by: the
physical characteristics of float- 41 when valve 43 :is-.
seated. When valve 48 is open, then additional body
fluid advancing in the direction E in FIG. 3A, will cause
the fluid level to rise slightly in the lowermost bottle 47,
with the fluid or liquid advancing upwardly through the-
now-open valve 48.into the next bottle 47 shown in re-.
duced schematic view.

In FIG. 4, the collection bottle is now supplied with
a cover 50 having body fluid receiving boss 51 and tu-
bular unit 52 including inverted L-configured tubular.;
portion §3, valve portion: 54 and tubular base portion
55. A locking boss 56 of conventional design may be-
incorporated in.the ‘construction of portion 55. Thus
the same may include a slotted opening 57 and an-un-
dercut opening 58, the same accommodating pin 59
and stem 60. Stem 60 is provided a ball shaped handle-
61, extends to valve 62 and is securely fastened thereto:
Valve 62, in turn, is connected by rigid stem 63 to float
64.

The operation of the structure in FIG. 4 is as follows :
When the structure is locked in place so that valve 62"
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is displaced from its seat 65, then the float 64 will not
. rise with the rising body of liquid within the bottle, but

instead will permit the fluid level to fill to a level E';’

thereupon, the body liquid will be sucked upwardly
through tubular portion 53 and out the hose 34 to the

vacuum pump connected thereto, or, the liquid' may

advance outwardly through hose 34 to another liquid
collection bottle connected in tandem to the bottle
shown in FIG. 4.

Where the valve in FIG. 4 is unlocked see FIG. 4A,
so that float 64 is effective to advance upwardly and
downwardly, then the fluid level within the bottle in
FIG. 4A raises the float 64 upwardly so that valve 62
seats at seat 65, This shuts off vacuum communication,
in connection with the interior of the fluid collection
bottle, so that the fluid level is established at F in FIG.
4A.

The fluid collection bottles connected in tandem or
series as indicated in FIG. § may individually take the
form shown in any of several embodiments such as the
fluid collection bottle 23 in FIGS. 1, 2 and 2A, fluid
collection bottle 47 in FIGS. 3 and 3A, or the fluid col-
lection bottle 59 in FIGS. 4 and 4A, by way of example.
Accordingly, body fluid from the patient will enter at
33 into the fluid collection bottle on the extreme left in
FIG. §, and with the valves V of the fluid collection bot-
tles No. 1 and No. 2 being open and the valve for col-
lection bottle No. 3 in FIG. 5 being closed, fluid will ad-
vance upwardly, to the “fill” level in collection bottle
No. 1, and, at that level, and since the level of the vac-
uum port 19 is lower than that of the fluid inlet port 16,
will be shunted via collection tube CT1 to collection
bottle No. 2. The latter will fill, and then additional
body fluid will ‘be pumped by the vacuum pump
through collection tube CT3 to collection bottle No. 3.
The valve V of collection bottle No. 3 will be closed in
the manner illustrated in FIG. 2, for example. Then the
last bottle (No. 3) will fill and shut off when full,

If for any given reason any particular body fluid col-
lection bottle No. 1 is chosen to collect fluid only and
not to permit additional fluid to pass into a subsequent
bottle, then the valve V, corresponding to valve 23 in
FIG. 2, may simply be closed. The same likewise is ac-
complished automatically by the valve construction il-
lustrated in FIG. 4A and in the condition shown in FIG.
4A. Such is accomplished by an automatic rise of float
64. This particular bottle can be removed with its tub-
ing and a new bottle added. Hence, and in fact, any par-
ticular bottle may be removed and a new bottle re-
placed in its system at any given time in the body fluid
collection process, this by the appropriate actuation of
the valves V in FIG. 5 corresponding to valve 23 in
FIG. 2A, 23 in FIG. 3, and valve 62 in FIG. 4A, the lat-
ter two of which operate automatically.

An optimum construction in connection with lid se-
curement with the margin 13 of the container 10 is il-
lustrated in FIG. 1A. Margin 13 is shown to include lat-
erally protruding bead portion 66. Cover 15’ in FIG.
1A is very slightly modified relative to the cover 15 in
FIG. 1. The same includes peripheral flange portion 66’
integral with lip 67. Lip 67 includes annular recess 68
and peripheral seat protuberance 69. Inwardly tapered,
-annular, inner, bead means camming surface 70 is ta-
pered to provide for the easy reception of bead 66 upon
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insertion of the latter through the tapered interior of

‘the cover, as supplied by tapered surface 70, so that
bead 66 will fit in place. Seal protuberance 69 further

6

serves a vacuum seal seat which, with upwardly tapered
deformable surface 71 being slightly tapered, will pro-
vide a camming action for the 90° interior ‘“corner” 72
of container margin 13 and a surface into which said
‘“corner” will bite upon the application of vacuum.

In operation, when the lid or cover 15’ is inserted
over container 10, the lid 15, in being formed of slightly
resilient plastic, by way. of example, will cause the bead
66 to ride up tapered surface 70 until the bead snaps
into the bead seat 68. During a latter part of this time
the edge 72 will likewise slide down cam surface 69, to
provide a seating engagement of the bead 66 with seat
68 and yet-provide an effective 3-surface-contact seal-
ing area including not only the bead seat but also the
surface 71 and the flat lip area L. When vacuum is ap-
plied to the interior of a.bottle constructed in accor-
dance with the disclosure of FIG. 1A, a highly effective
vacuum seal is created. The bottle construction prefer-
ably takes the form shown in FIG. 1, by way of exam-
ple. This is to say, the lid or cover is spherically, con-
cavo-convexly configured, e.g. dome-shaped, and the
bottom 12 is likewise dome-shaped or convex up-
wardly. When a vacuum of any degree is initially ap-
plied to the bottle construction, the dome-shaped char-
acter of bottom 12 will not tend to distort as might be
the case in the case of a flexible or pliable plastic were
the bottom simply horizontal. Correspondingly, as to
the cover or lid 15, the compressive strength of the
same forms an effective ‘‘arch” to counteract atmo-
spheric forces tending to collapse the cover. If desired,
stiffener ribs R having rectilinear lower edges, see FIG.
1, may be incorporated in the lid construction as shown
in FIG. 1. The outer termination of these ribs should be
spaced from the sealing area, particularly at 71 and 72
in FIG. 1A so that the application of vacuum to the bot-
tle will urge the lid downwardly at that area at which
the seal to the container becomes effective. Thus,
strength of the cover, with its contour, will permit the
same to retain its nominal configuration.

Relative to the embodiment shown in FIGS. 3 and
3A, it will be seen that, if so desired, the automatic
valve shut-off portion of the cover may be capped, as
by a rubber cap C’, in lieu of provision the hose 34, and
the bottle unit used simply in a tandem or single bottle
system such that, when bottle 47 (lowermost) fills, fluid
will automatically. be routed to tandem bottle 47 (up-
permost) by way of example. It is apparent that valve
48 may accordingly be totally eliminated where de-
sired. Optionally, of course, the remaining vacuum
conduit may be capped off by rubber cap C’’. This will
be done with solely a single bottle as used and where
the valving portion thereof is effective to provide auto-
matic fluid flow shut-off for this bottle. Thus, and with
continuing reference-to FIGS. 3 and 3A, either of the
vacuum conduits 38,39 may be capped off, so as to
provide for either the automatic successive filling of a
series of bottles or for the filling of a single bottle (or
the last bottle of a tandem series) having an automatic
vacuum shut-off,

Referring to FIGS. 2 and 2A, by way of example, the
cross-sectional area of aperture 30 or its equivalent
should not be less than that of aperture 29, otherwise
evacuation of the bottle might per se inadvertently tend
to raise ball 28.

In FIG. 4, a cap H may be used having a self-sealing
membrane through which the valve stem 60 passes. In
FIG. 4A, ball 61, whether accessible or in an enclosure,
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may serve as an indicator, indicating that the float has
been raised to the pre-determined *‘fill”” fluid level.

Ideal materials used in. moulding or otherwise fabri-
cating the cover and container are polyethylene and
polystyrene. Where the cover is resilient and flexible,
especially at the bead receiving area, then the bead of
the container will .easily snap into the bead recess area
and be sealingly retained in place by the depending
flange of the cover.

While particular embodiments of the present inven-
tion have been shown and-described, it will be obvious
to those skilled in the art that changes and modifica-
tions. may be made without departing from this inven-
tionin its broader aspects.

We claim:

1. In a vacuum-fill ‘bottle -having a container and a
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cover secured thereto, said ‘container having vacuum-
port means and fluid inlet port means; an improvement.
wherein said. cover is dome-shaped, convex upwardly,
and is provided with transverse centrally intersecting
support ribs on its underneath side, said container and
cover; being provided with inter-engaging securement
means constructed for optimum effectiveness: when
vacuum is applied to the interior of said bottle via said
vacuum port means, the outer extremities of said sup-
port ribs being spaced from- said securement means,
whereby to permit said cover to-deflect- downwardly.:
about the said outer extremities of said support ribs and
thereby permit said inter-engaging securement means
to seal.
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