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[57] ABSTRACT

A dispenser for volatile viscous liquids such as correc-
tion liquids used to mask typographical errors on a
sheet of paper. This dispenser has a housing with a
longitudinal' chamber having a cylindrical resilient
walled bladder therein forming a liquid storage vol-
ume. Tabs extend from the housing and are radially
movable with respect to the housing to compress the
resilient bladder and the fluid in the storage volume. A
conical walled chamber is formed at one end of the
dispenser and communicates with said liquid storage
volume. A first normally closed valve member con-
trols the flow of liquid from the storage volume to a
dispensing volume formed adjacent a dispensing aper-
ture. A cam member interconnects the tabs and the
first valve member for simultaneously opening the first
valve and forcing liquid to flow from said storage vol- -
ume to said dispensing volume when said tabs are
moved. A normally closed bzll valve is seated in the
dispensing aperture and is axially moved upon engage-
ment with a sheet of paper to open said dispensing ap-
erture and displace liquid from said dispensing vol-
ume.

1 Claim, 5 Drawing Figures
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POSITIVE DISPLACEMENT DISPENSER

BACKGROUND OF THE INVENTION

The present invention relates to improvements in dis-
pensers for exotic liquids. In another aspect, the pres-
ent invention relates to an improved dispenser for reli-
ably dispensing measured quantities of viscous, volatile
liquids such as correction liquids, glue and the like.

One unique dispensing problem is found in the dis-
pensing of correction liquids to mask typographical er-
rors and the like. These correction liquids are viscous
and conventionally consist of opaque particles sus-
pended in a volatile liquid carrier. The liquid is applied
over the error, and the volatile carrier evaporates leav-
ing a coating formed by the opaque particles.

It has long been recognized that the provision of a re-
liable dispensing apparatus for correction liquid is
highly desirable, but the unusual characteristics of this
liquid make the provision of such an apparatus diffi-
cult.

The small size of the errors over which the material
must be applied requires that the dispenser be capable
of measuring and dispensing extremely small volumes
of liquid. This is because, in situations where it is de-
sired to correct only one character, the dispensing of a
very small amount of liquid is required. If larger
amounts than are required are dispensed, the liquid can
become smeared and detract from the appearance of
the document. This dispensing in small volumes is com-
plicated by the unusual flow characteristics of the cor-
rection liquid. For example correction liquid sold
under the trademark *‘Liquid Paper,” by the Liquid
Paper Corp., Dallas, Tex., exhibits characteristics of
being a thixotropic fluid and is viscous in the range of
100 to 600 cps. These characteristics make dispensing
small volumes of the liquid through smal! openings ex-
tremely difficult.

In normal use, a dispenser could be used numerous
times throughout the day or left unused for days or
even weeks. This irregular use frequency requires that

the dispenser reliably store and dispense correction lig-

uid over long periods of time. The high volatility of the
liquid causes the liquid to dry whenever it is exposed to
the air. Accordingly, the dispenser must protect its res-
ervoir of liquid from ruinous contact with the air while
preventing the build up and plugging of the dispensing
aperture by dried up liquid.

Therefore, according to one aspect of the present in-
vention, an improved dispenser is disclosed which can
repeatedly dispense liquids such as correction liquid
over long periods of time. According to another aspect
of the present invention, an improved dispenser is dis-
closed which provides controlled dispensing of small
quantities of liquids such as correction liquid.

Therefore, according to the present invention, an im-
proved liquid dispenser apparatus is provided having
communicating liquid storage and dispensing volumes.
The dispensing volume is of a size to contain a small
quantity of correction liquid to be dispensed while the
storage chamber provides a larger volume for correc-
tion liquid. Suitable valving is provided to selectively
separate the volumes and to fill the dispensing volume
with correction liquid from the storage volume. Me-
tered dispensing is accomplished by displacing liquid
from the dispensing volume onto the paper.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The objects and advantages of the improved dis-
penser of the present invention will be readily apparent
from the reading of the following detailed description
of the device constructed in accordance with the inven-
tion by reference to the accompanying Drawings
thereof, wherein:

FIG. 1 illustrates a perspective view of a dispenser in-
corporating the improved features of the present inven-
tion;

FIG. 2 is a reduced section of the device taken along
line 2—2 of FIG. 1, looking in the direction of the ar-
rows;

FIG. 3 is an exploded perspective view of the device;

FIG. 4 is a sectional view of the tip of the dispenser
illustrating the internal valve in the open condition al-
lowing liquid to flow into the dispensing volume; and

FIG. § is an enlarged sectional view similar to FIG.
4 illustrating the internal valve in the closed position
and the dispensing valve in the open or dispensing posi-
tion allowing liquid to be dispensed from the dispensing
volume onto a surface.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the Drawings wherein like refer-
ence characters represent like and corresponding parts
throughout the several views, there is illustrated an im-
proved liquid dispenser 10 embodying the present in-
vention. In the present embodiment, the dispenser is
used to store correction liquid and dispense metered
quantities of the liquid onto a flat surface, for example,
to correct typographical errors on a sheet of paper. It
is envisioned, of course, that other exotic liquids could
be dispensed from dispenser 10.

The dispenser 10 is illustrated as being tapered at one
end 12 to allow the user to easily observe and control
the dispensing of correction liquid from the dispenser
10. The dispenser 10 includes an elongated rigid hous-
ing 14 having lower and upper sections 16 and 18, re-
spectively, connected to the housing by members 20
and 22, respectively. The housing 14 defines a cylindri-
cal chamber 24. Two slots 26 extend through opposite
sides of the housing 14.

Tabs 28 extend through the slots 26 and each has a
transverse flange 30 of a size larger than the slots 26 to
limit movement of the tabs 28 in the outward direction.
The flanges 30 each have pockets 31 formed by ridges
33.

A cylindrical-shaped bladder 32 is positioned within
the chamber 24 and is sealed at its ends between sec-
tions 16 and 18 to define a correction liquid storage
volume 34.

The upper section 18 is provided with a concentri-
cally positioned axially extending bore 36. This bore 36
is of a size to receive in sliding engagement the upper
end 37 of valve stem 38. A compression spring 40 is po-
sitioned within the bore 36 to resiliently engage the
upper end 37 of the valve stem 38 and resiliently urge
the valve stem 38 to move in the direction of arrow 42.

The valve stem 38 extends axially through the vol-
ume 34 and into a frustoconical chamber 44 formed in
the lower section 16. A frustoconical-shéped valve
member 46 is formed on the end of the valve stem 38
to engage the interior wall of the conical chamber 44.
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The contact of valve 46 and wall of chamber 44 sepa-
rates a small dispensing volume 35 from volume 34.

"The apex angles of the frustoconical-shaped valve 46
and the conical chamber 44 are designed to be identi-
cal so that surface contact is provided between the two
members. In the preferred embodiment, these half an-
gles are in the range of 12°to 14°

In operation, the spring 40 resiliently urges the valve
stem 38 in the direction of arrow 42 so that valve 46 is
resiliently held in contact with the walls of the chamber
44. To fill the volume 35 with correction liquid, the
valve stem 38 can be caused to move in the reverse di-
rection of the arrow 42, thus compressing spring 40 and
moving the valve 46 away from the walls of the cham-
ber 44 to allow correction liquid to flow from the vol-
ume 34.

To axially move the valve stem 38, a cam member 48
is provided in the interior of the volume 34. Cam 48 has
a bifurcated portion at one end which forms a pair of
feet 50. Feet 50 engage an annular shoulder 52 formed
in the interior of the lower section 16 to restrict move-
ment of the cam 48 in the direction of arrow 42.

A slot 54 is formed in valve stem 38 for receiving the
cam 48 therein. This slot 54 extends a limited distance
along the length of the valve stem 38 and has a seat 39
formed in one end thereof. The slot 54 is of a length so
that clearance 56 is provided on the slot 54 to prevent
contact between the cam 48 and the stem 38 during
axial movement of the stem with respect to the cam 48.

Cam 48 has a necked portion 58 which is connected
to a compressible spring portion 60. Spring portion 60
is formed by a pair of arms 62 and 64. These arms radi-
ally extend from the portion 58 to engage the interior
walls of the bladder 32 at points radially aligned with
the pockets 31 of tabs 28. Arms 62 and 64 are joined
at point 66 and contact the valve stem 38 at seat 39.
Arms 62 and 64.are constructed from resilient material
and are compressible in the directions of arrows 70 by
movement of the tabs 28. Movement of the tabs 28 in
the direction of arrows 70 will deform the bladder 32
thus pressurizing the liquid therein and forcing the
valve stem 38 to move in the reverse direction of arrow
42 to open the valve 46.

The tapered end 12 of the lower section 16 has a dis-
pensing aperture 71 which communicates with the dis-

" pensing valve 35, This aperture 71 is located below the
valve 46 at the smaller end of section 16. A ball valve
72 is positioned to selectively seal aperture 71. The ball
valve 72 is axially movable to and away from the aper-
ture 71 and when seated with the edge of the aperture,
makes contact along line 74.

The valve member 46 has an axially extending cylin-
drical bore 76 in which is reciprocally mounted a valve
actuator 78. This bore 76 is in fluid communication
with dispensing volume 35 to allow axial movement of
the actuator in the bore 76. A compression spring 80
is mounted in the upper end of the bore 76 to resiliently
urge the valve actuator 78 in the direction of arrow 42,
The lower end of the valve actuator 78 is provided with
a socket 82 which engages the valve 72 and resiliently
urges the valve to move in the direction of the arrow 42
to seal the dispensing aperture 71. The spring constant
of the spring 80 is designed to allow compression of
spring 80 by movement of ball 72 without causing de-
flection of spring 40 or movement of valve stem 38.
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4
OPERATION OF THE DEVICE

In operation the dispenser 10 as used to dispense
small volumes of correction liquids on sheets of paper
or the like to correct typographical errors will be de-
scribed. To adequately correct these typographical er-
rors, the dispenser 10 must have the capability to accu-
rately position and dispense a small volume of correc-
tion liquid on a small area to cover only the error with
the liquid.

The dispenser 10 is provided with an internal storage
volume 34 for storing a volume of correction liquid and
a liquid metering structure controlling the quantity of
correction liquid dispensed from the dispenser 10. Ini-
tially, the storage volume 34 is filled with correction
liquid. This step would normally be accomplished at as-
sembly of the device.

If it is desired to dispense liquid from the dispenser
19, the tabs 28 are depressed in the directions of arrows
70. This pressurizes the liquid in volume 34 by deflect-
ing the bladder 32 as illustrated in FIG. 4. Depression
of the tabs 28 also deforms the arms 62 and 64 forcing
the valve stem 38 to move in the reverse direction of
arrow 42, Simultaneously, valve 46 moves away from
the interior wall of conical chamber 44 to allow liquid
to flow to the volume 35. As pressure is released from
the tabs 28, the compression of the spring 40 forces the
valve stem to return to the position illustrated in FIG.
2.

The dispenser can then be placed adjacent to the por-
tion of typing to be corrected and the ball 72 deflected
by contact with the surface of the sheet of paper 86 as
illustrated in FIG. 5, thus opening the dispensing aper-
ture 71. The movement of the ball 72 into the volume
35 will positively displace a limited volume of correc-
tion liquid from the volume 33 and force liquid to flow
through the dispensing aperture 71. The amount of
fluid which is dispensed by the dispenser 10 is limited
by the displacement action of the bali 72, thus allowing
accurate volume control of the dispenser liquid.

To dispense additional liquid, the process can be re-
peated.

1t is to be understood, of course, that the foregoing
disclosure relates only to a preferred embodiment of
the present invention and that numerous alterations
may be utilized to practice the present invention with-
out departing from the spirit and scope of the invention
as defined in the appended claims.

I claim:

1. A dispenser for dispensing liquids such as correc-
tion liquids and the like comprising in combination:

a. a housing having first and second chambers, said
housing tapering at one end and forming a dispens-
ing aperture for dispensing liquid from said second
chamber;

b. a cylindrical resilient bladder in said first chamber
and defining a first liquid storage volume;

c. a valve stem extending axially through said first
storage volume;

d. a conical valve seat surface formed in said housing
between said first storage volume and said second
chamber,

e. an intermediate valve member formed on one end
of said stem, said valve member having a frustocon-
ical contact surface,

f. means resiliently contacting said valve stem to urge
said contact surface and said valve member in a di-
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rection to contact said valve seat in surface contact
whereby flow between said first storage volume
and said second chamber is prevented;

g. an annular valve seat formed around the interior
of said dispensing aperture;

h. a ball valve normally contacting said annular valve
seat to prevent flow of liquid from said second
chamber;

i. socket means contacting said ball valve; j. resilient
means contacting said socket means to resiliently
urge said socket means and said ball valve to move
in a direction to seat said ball valve with said annu-
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lar seat;

k. radially movable actuator tabs extending from the

exterior of said housing to contact said bladder for
deflecting said bladder; and

. cam means extending between and contacting the

interior of said bladder and said valve stem for si-
multaneously moving said valve stem in a direction
to open said intermediate valve when said bladder
is deflected whereby fluid is caused to flow from

said first chamber to said second chamber.
* * * * L]



