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Filling Apparatus for Dispensing Liquids and Preventing Spillage Thereof
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[full address of declarant(s) - not post office box]

.United . States. .o.f .America.

do solemnly and sincerely declare as follows:-

1. I am/-We-a-re authorised by Minnesota Mining and Manufacturing Company, 
the applicant for the patent to make this declaration on its behalf.

• « · 
• · · ·

2. The basic application as defined by Section 141 of the Act was made in 
United States of America on 13 January 1987 by Bert A. Munthe.

• · ·• · ·
» · « ·

• · · ·
······

3. Bert Andrew Munthe, of C/- Minnesota Mining and Manufacturing Company, 
3M Center, Saint Paul, Minnesota 55144-1000, United States of America, 
is the actual inventor of the invention and the facts upon which the 
applicant is entitled to make the application are as follows:

• *· · 
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• · · The said appli cant i s the assignee of the actual inventor.
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(57) Claim

1. A liquid storage and transfer system, said system comprising: 
' (a) a container having a wall with a bottom portion and an

opening in said wall for the passage of liquid out of said 
container;

(b) ’a delivery tube assembly fitted within said opening, said 
delivery tube assembly being removable from said opening 
to facilitate changing containers and being repositionable 
within said opening, said delivery tube assembly having a 
discharge end and an intake end, said discharge end being 
outside said container and said intake end being inside 
said container;

(c) a shut-off valve disposed at said intake end of said 
delivery tube assembly, said shut-off valve being at or 
adjacent said bottom portion of said container, said 
shut-off valve being normally closed to the passage of 
liquid when said shut-off valve is not actuated, said 
shut-off valve comprising a casing having a first opening 
therein, a valve head that covers and closes said first 
opening when said valve head is not actuated, and a means 
for biasing said valve head against said casing to close 
said first opening when said valve head is not actuated;

.../2
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and
(d) actuating means within said container disposed on and 

projecting from said container wall for actuating said 
shut-off valve to permit the passage of liquid into said 
delivery tube when said delivery tube assembly is 
repositioned within said opening and the shut-off valve is 
brought into contacJ with the actuating means, and wherein

VS.

said actuating means contacts said valve head said
shut-off valve open.
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FILLING APPARATUS FOR DISPENSING LIQUIDS AND 

PREVENTING SPILLAGE THEREOF

FIELD OF THE INVENTION

5 This invention relates to improvements in

valve-controlled apparatus used to deliver liquids from 

bottles, cans, and other containers.

10
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DESCRIPTION OF THE PRIOR ART

U.S. Serial No. 884,974, filed July 14, 1986, 

describes a mixing system adapted for use in mixing with a 

solvent or carrier fluid, such as .water, concentrates of 

chemicals which are used in performing certain janitorial 

services. Such concentrates may include detergents, 

ammonia, disinfectants, degreasers, and deodorizers such 

that solutions may be mixed up by the janitorial staff to 

carry out the tasks prescribed.

According to the system described in that 

application, the concentrates are delivered from large 
containers to the mixing vessel by means of tubes which are 

connected to both the containers of concentrate and the 

mixing vessel. When a container of concentrate is emptied, 

the empty container is replaced with a full container which 
contains the same concentrate that was consumed. In order 

to replace an empty container, the tube is detached from 
the container, the container is disposed of, and a full 

container is reattached to the tube. During the interval 

of time that the container is being replaced, it frequently 

happens that residual concentrate in the tube leaks onto 

the floor where the concentrate-containing containers are 

located. Some of these concentrates are toxic, corrosive, 
or flammable, and it would be desirable to keep them from 

finding their way to the floor. Moreover, air can enter 

the tubes, which further requires that pumps used for 

drawing concentrates from the containers into the tubes35

I
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must be re-primed.

In view of the foregoing problems, it would be desirable to provide a 
means for sealing the tubes during the interval when the empty containers 
are replaced with full ones.

■ SUMMARY OF THE INVENTION
There is disclosed herein a liquid storage and transfer system, said 

system comprising:
(a) a container having a wall with a bottom portion and an opening 

in said wall for the passage of liquid out of said container;
(b) a delivery tube assembly fitted within said opening, said 

delivery tube assembly being removable from said opening to 
facilitate changing containers and being repositionable within 
said opening, said delivery tube assembly having a discharge end 
and an intake end, said discharge end being outside said 
container and said intake end being inside said container;

<c) a shut-off valve disposed at said intake end of said delivery 
tube assembly, said shut-off valve being at or adjacent said
bottom portion of said container, said shut-off valve being 
normally closed to the passage of liquid when said shut-off
valve is not actuated, said shut-off valve comprising a casing 
having a first opening therein, a valve head that covers and
closes said first opening when said valve head is not actuated, 
and a means for biasing said valve head against said casing to
close said first opening when said valve head is not actuated;
and

(d) actuating means within said container disposed on and projecting 
from said container wall for actuating said shut-off valve to
permit the passage of liquid into said delivery tube when said 
delivery tube assembly is repositioned within said opening and 
the shut-off valve is brought into contact with the actuating 
means, and wherein said actuating means contacts said valve head 
to-jttrge-j^saia shut-off valve open. x

A preferred form of the present invention will now be described by 
way of example with reference to the accompanying drawings.
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casing into the intake end of the delivery tube assembly, a 

valve head that covers said first opening ±n the casing 

when the shut-off valve is not actuated/ and means for 

biasing said valve head against said/dasing to close said 

first opening in said casing when 

being actuated. It is preferrp 

container have means for al' 

the actuating means so t 

actuate the valve head

The shut-jafff valve prevents liquids from leaking 

out of the deliv y tube assembly when the shut-off valve

aid valve head is not 

that the wall of the 

ning the shut-off valve with 

t the actuating means can readily

• ·
• · · · 15

is not being

liquids to

tuated by the actuating means and allows 
nter the intake enii of the delivery tube 

assembl y when the shut-off valve is actuated by the
-act nettling means. 
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view in elevation of 

a container, delivery tube assembly, and shut-off valve of 

the liquid storage and transfer system of the present 

invention.
FIG. 2 is a plan view of the base of the 

preferred embodiment of the container of the system of the 
present invention.

FIG. 3 is an enlarged cross-sectional view in 

elevation of the shut-off valve of the system of the 
present invention.

FIG. 4 is a cross-sectional view taken along line

4-4 of FIG. 3.

DETAILED DESCRIPTION

Referring now to FIGS. 1, 2, 3, and 4, where

like numerals' refer to like parts, the delivery tube

35 assembly 5 comprises a tube or series of tubes, the

function of which is to transfer liquid from a container to

a second vessel. In the embodiment shown in FIG. 1, which
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is representative of a delivery tube assembly that 

comprises a series of tubes rather than a single tube, 

delivery tube assembly 5 comprises an intake tube 6, a 

connecting tube 7, and a discharge tube 8. Connecting tube 

5 7 joins intake tube 6 to discharge tube 8. Delivery tube

assembly 5 also includes a cap 9 having a vent 10 formed 

therein. Cap 9 is preferably a threaded cap that can be

, screwed onto a threaded container opening. Intake tube 6,

connecting tube 7, and discharge tube 8 are typically

10 cylindrical tubes of sufficient diameter and length to 

allow liquids to be drawn from the container 12 and be

! .*·. transferred to another vessel, e.g. a mixing vessel (not• · · ·
· shown). However, the shape of the tubes in the delivery

*,,** tube assembly is not critical, and they can have

···· 15 cross-sectional shapes other than cylindrical. Disposed at

’J·**! one end 14, i.e. the intake end, of intake tube 6 of
·’·*’· delivery tube assembly 5 is shut-off valve 16. Delivery

tube assembly 5 ana its accompanying shut-off valve 16 can

20

25

be removed from container 12 to facilitate replacement of 

one container for another. Delivery tube assembly 5 also 

has a discharge end 17 at one end of discharge tube 8, from 

which end the liquid can exit so that it can enter another 

vessel (not shown). During operation of the system, intake 

end 14 must be within container 12 and discharge end 17 

must be outside container 12. Delivery tube assembly 5 is 

preferably sheathed by an outer tube 18, the function of 

which, in combination with a sensor system (not shown), is

to determine when the liquid in container 12 has dropped to 

a low level and indicate same. When the liquid inside

30 container 12 falls to a nearly empty level, the pressure in 

the space between delivery tube assembly 5 and tube 18 will 

likewise decrease. Fluid level sensors capable of 

measuring such pressure differentials to indicate that the

container is nearly empty are well-known in the art. Tube

35 18 also preferably functions to provide additional support
for shut-off valve 16.

Shut-off valve 16 comprises a casing 20, which,
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for ease of manufacture, is preferably made of two parts, 

an inner portion 21 and an outer portion 22. Inner portion 

21 fits within outer portion 22. Casing 20 has a first

opening 23 therein. Located within casing 20 are a valve 

.-5 head 24, which normally covers first opening 23 to prevent

residual liquid in delivery tube assembly 5 from flowing 

through first opening 23, and means 26 for biasing valve 

head 24 against casing 20 to close first opening 23 in 

casing 20. Casing 20 should be of sufficient length and 

10 cross-sectional area to contain valve head 24 and spring

26. Valve head 24 must be of a size sufficiently large to 

completely cover and seal first opening 23 when valve head

24 is not actuated and sufficiently small to be capable of 

moving freely within casing 20 to allow shut-off valve 16

15 to be actuated. As used herein, the terms "actuate", 

"actuated", and the like refer to both (1) moving valve 

head 24 away from first opening 23 in casing 20 and (2) 
causing shut-off valve 16 to open-by moving of valve head 

24. The shape of valve head 24 is preferably similar to

20 that of the cross-section of casing 20. Preferably, valve 

head 24 is a disk-shaped plug, and biasing means 26 is a

» spring, preferably made of a metal such as stainless steel.
* ’ Other biasing means include resilient polymeric materials,

* · e.g. polymeric foams. As used hereinafter, the term
,...., 25 "spring" shall be used to denote the biasing means.

In the preferred embodiment of this invention,
• · ·

* ” . casing 20 is essentially cylindrical in shape, and it
comprises a circular base 28, a cylindrical wall portion 

30, and a circular top 32. Base 28 is also the base of
30 inner portion 21 of casing 20. Wall portion 30 and top 32 

are also the wall and the top of outer portion 22, 
respectively, of casing 20. It is preferred that wall 

portion 30 have a plurality of spacing elements 33 molded 

or adhered' to the outer periphery thereof, the function of

35 which elements 33 is to allow space between casing 20 and

outer tube 18, so that the sensor system previously

referred to can operate satisfactorily. First opening 23
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is formed in base 28. Inset at the periphery or at a small 

distance from the periphery of base 28 and projecting 

upwardly therefrom are a plurality of ribs 34, preferably 

three in number. The functions of the ribs 34 are to form

•'5 a channel or guide for valve head 24 to move when it is

actuated and to support the spring 26. There must be 

sufficient space between adjacent ribs 34 so that the

liquid that enters first opening 23 will have a channel to 

flow from opening 23 through the interior of casing 20 and 

10 into the intake end 14 of intake tube 6 of delivery tube

assembly 5. Located in top 32 of casing 20 is a second 

opening 36 that communicates with Intake end 14 of intake

tube 6, typically by way of a nipple 38 that fits into end

’ 14 of intake tube 6. ·

15 Container 12 typically has a top 40, side walls

42, and a base or bottom portion 44. It may have a 

cross-section of any shape, e.g. polygonal, cylindrical. 

Additionally, container 12 may be spherical in shape, such 

as, for example, in the form of a round-bottomed flask. An
20 opening 46 is formed in container 12, normally in top 40 or 

side walls 42 thereof, to allow insertion of intake end 14 
of delivery tube assembly 5 into container 12. Container 

12 must have an actuating means, typically a projection or 

protuber •'ce 48, in order to actuate valve head 24 of

25 shut-of lve 16 to cause valve head 24 to move so as to 

allow shut-off valve 16 to open and to allow liquid to 

enter first opening 23 of casing 20. Actuating means 48 is 
preferably located at or near the bottom portion of 

container 12, i.e. on base 44 or on side walls 42 adjacent
30 base or bottom portion 44. The walls of container 12 

adjacent actuating means 48 preferably contains alignment 
means to allow delivery tube assembly 5 to be fitted in 

container 12 so that actuating means 48 will be aligned 

with valve head 24 of shut-off valve 16. Alignment means

35 is preferably in the form of an annulus 50 which defines a

tapered recess surrounding the actuating means 48 at or

near the bottom portion 44 of container 12.

f
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Actuating means 48 is preferably a projection of 

sufficient height or length that valve head 24 will move 

upwardly a sufficient distance when pressed against it so 

that liquid can enter first opening 23, pass through casing 

5 20, and enter intake end 14 of intake tube 6 of delivery

tube assembly 5.

In the embodiment shown in FIGS. 1-4, valve head

24 has a stem 52 attached thereto and projecting downwardly 

therefrom through first opening 23 so as to be disposed

10 between valve head 24 and actuating means 48 on base 44 of

container 12. Container 12 can be designed so as to have

actuating means 48 located on a portion of its wall other 

than on base 44 thereof. This stem 52 is designed so as to 

contact actuating means 48 in order to cause valve head 24 

15 to move in such a direction as to allow shut-off valve 16

to open to allow liquid to enter first opening 23.

However, shut-off valve 16 and container 12 can be designed 

so as to eliminate the need for stem 52. If stem 52 is

• »

’ *··· 20
• · ·

• ♦ β

present, it must not extend beyond end 54 of shut-off valve 

16 whereat first opening 23 is located. If stem 52 were to 

extend beyond end 54 of shut-off valve 16, accidental 

contact of stem 52 with the floor or any other surface 

would cause valve head 24 to move so as to cause shut-off 
valve 16 to open, allowing the liquid to leak out of

25 delivery tube assembly 5. In the embodiment shown in FIG. 

3, end 54 of shut-off valve 16 facing base 44 of container 

12 further includes a plurality of projections 56 extending 

therefrom. Although these projections are optional, they 

can be designed to perform the dual function of (a)
l 30 coarsely aligning shut-off valve 16 with actuating means

48, and (b) finely aligning valve stem 52 (if present) with 
actuating means 48. These projections are constructed so 

as to fit into alignment means 50. It is preferred that 

the shape of projections 56 be such that they urge stem 52

35 to align at or near the center of projection 48 to insure

that shut-off valve 16 will be 

are aligned by alignment means

actuated when projections 56

50. If stem 52 were to

k
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strike projection 48 at a position off of its center, 

shut-off valve 16 may not open sufficiently to allow liquid 

from container 12 to be transferred satisfactorily.

Adjacent projections 56 must have sufficient space between 

•-••• 5 them so that liquid can pass from container 12 into first

opening 23. In the embodiment shown in FIG. 3, stem 52 

must not extend beyond the tips of projections 56 farthest 

from end 54 of shut-off valve 16. Container 12, delivery 

tube assembly 5, and the components of shut-off valve 16

10 are preferably prepared from materials that are resistant

to the chemicals that make up the liquids that are to be

delivered from the container. Preferred materials for the 

container, delivery tube assembly, and components of the 

shut-off valve, excepting spring 26, include polymeric 

15 materials, e.g. polyethylene, polypropylene. Preferred 

materials for spring 26 include stainless steel. When 

outer tube 18 is used, it is preferred that either outer 

tube 18 or delivery tube assembly 5 should be formed of a

Ί

relatively rigid material so that fitting of shut-off valve 

20 16 into alignment means 50 will be facilitated. If

delivery tube assembly 5 is used alone, it is preferred 

that it be formed of a relatively rigid material.

Although shapes and dimensions of the component

parts of the shut-off valve can vary, a preferred

25 embodiment can have the following dimensions:
• · ·

Casing: 2.5 inches length; 1.25 
inches outside diameter

30

First opening in 
casing: 0.500 inch diameter

Valve stem: 0.156 inch length; 0.190 inch 
diameter

Biasing means: 0.041 inch wire diameter of 
spring; 5 coils per inch;
0.750 inch length; 0.687 inch 
diameter

Valve head: 0.684 inch diameter; 0.31 
inch thickness

35
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Actuating means: 0.44 inch length

OPERATION
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Shut-off valve 

downwardly toward base 44 of container 12, 

actuating means 48 to cause valve head 24 

allow fluid to enter casing 20 through

To connect a container 12 of the type previously 

described, and filled with a liquid concentrate, to a 

delivery tube assembly 5 fitted with shut-off valve 16 of 

this invention, the user merely aligns shut-qff valve 16 

with alignment means 50 so that actuating means 48 will be 

aligned with first opening 23 in casing 20.

16 is then urged 

thereby allowing 
to move so as to

first opening 23, from which casing, the liquid is 

delivered through second opening 36 to intake tube 6, from 

which tube, via connecting tube 7 and discharge tube 8, the 

liquid is delivered to another vessel.

When it comes time to replace container 12, 

shut-off valve 16 is merely urged away from base 44 of 

container 12, thereby allowing spring 26 to cause valve 

head 24 to move so as to close first opening 23 

liquid from leaking from delivery tube assembly

Various modifications and alterations 

invention will become apparent to those skilled
without departing from the scope and spirit of this 

invention, and it should be understood that this invention 

is not to be unduly limited to the illustrative embodiments 

set forth herein.

to

5.

of 

in

prevent

this 

the art

»
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The
1.

claims defining the invention are as follows:
A liquid storage and transfer system, said system comprising:
(a)

(b) assembly

(c)

with a bottom portion and an 
the passage of liquid out of said

y
fitted within said opening, said 

said opening 
repositionable

• · ·
• · 
• · · ·

• ·
• ·

• ·
• · · ·

• · · ·

• · ·
• · ·.
• · ·

(d)

• ·
• 4

• · ·

• tit
• · ·

©
• ·

e
v

2.
body

/

a container having a wall 
opening in said 
container;
a delivery tube
delivery tube assembly being removable from 
to facilitate changing containers and being 
within said opening, said delivery tube assembly having a 
discharge end and an intake end, said discharge end being 
outside said container and said intake end being inside 
said container;
a shut-off valve disposed at said intake end of said 
delivery 
adjacent 
shut-off
liquid when said shut-off valve is not actuated, said 
shut-off valve comprising a casing having a first 
therein, a valve head that covers and closes said 
opening when said valve head is not actuated, and
for biasing said valve head against said casing to close 
said first opening when said valve head is not 
and 
actuating means within said container disposed
projecting from said container wall for actuating said 
shut-off valve to permit the passage of liquid into said 
delivery tube when said delivery tube assembly is 
repositioned within said opening and the shut-off valve is 
brought into contact with the 
said actuating means contacts 
shut-off valve open.
The system of claim 1 wherein
having a circular base, side walls

shut-off valve being at or 
of said container, said

tube assembly, said 
said bottom portion 
valve being normally closed to the passage of

opening 
f i rst
a means

actuated;

on and

actuating means, and wherein 
said

m cxi n+cj η
valve head to -mge-^said

said casing comprises a x 
and a circular top,cylindrical 

said first 
having a second opening in said circular top that communicates with said 
delivery tube, said casing further including a plurality of ribs disposed 
at or closely inset from the periphery of said circular base and projecting 
upwardly from said circular base, said ribs providing a guide for said 
valve head and a support for said biasing means, said ribs further being

opening in said casing being in said circular base, said casing

•>\
RLF/LMM/1042h
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spaced sufficiently apart so that liquid can flow through said casing when 
said shut-off valve is actuated.

3. The system of claim 1 or 2 wherein said valve head includes a 
valve stem which contacts said actuating means to urge said shut-off valve 
open.

4. The system of claim 1 further including means for aligning said 
shut-off valve with said actuating means.

5. The system of any one of claims 1 to 5 wherein said actuating 
means is located at the bottom portion of a wall of said container.

6. A liquid storage and transfer system substantially as described 
herein with reference to and as illustrated by the accompanying drawings.

DATED this TWENTY-NINTH day of APRIL 1991 
Minnesota Mining and Manufacturing Company

Patent Attorneys for the Applicant 
SPRUSON & FERGUSON
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