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[57] ABSTRACT

A liquid dispensing device for use in connection with
a dispenser of the squeeze-bottle type for dispensing a
measured quantity of eye drops and administering the
drops directly to the eye through an angled tube en-
abling the squeeze-bottle to be held in an upright posi-
tion during application of the drops while the head is
held in an essentially normal upright position. A limited
amount of liquid is dispensed by virtue of a metering
device which includes a delivery tube with an internal
passage having a diameter small enough to retain a lim-
ited quantity of liquid adjacent the terminal end of the
internal passage when the squeeze-bottle is in the up-
right position, and a vent in the tube adjacent the termi-
nal end for permitting the limited quantity of liquid to
enter the internal passage when the squeeze-bottle is
inverted.

37 Claims, 10 Drawing Figures
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EYE DROP DISPENSER WITH LIQUID METERING
DEVICE

The present invention relates generally to dispensing
devices and pertains, more specifically, to liquid dis-
pensers of the type including a metering device for en-
abling the delivery of only a limited amount of liquid
from the interior of the dispenser to a dispensing outlet.
More particularly, the invention provides an improved
eye dropper which enables a measured or limited quan-
tity of liquid to be applied directly to the eye in a most
convenient and effective manner.

A wide variety of dispensing containers are presently
available for dispensing liquids and many such contain-
ers have been developed for dispensing various liquids
to be administered to the eyes, nose, mouth and other
parts of the body. Among the more popular of such
containers are the so-called plastic “squeeze-bottles”
which contain liquid in a resiliently depressible syn-
thetic resin bottle and dispense the liquid through a dis-
pensing outlet in response to depression, or squeezing,
of the bottle. Such dispensed liquids may be made to
emerge as streams, sprays or drops.

In instilling opthalmic preparations, it is important
that the desired amount of medication be delivered to
the eye and applied in a gentle and convenient manner.
Ordinary eye droppers deliver liquid to the eye by
dropping the liquid from above, thus requiring that the
head be tilted back while the drops are administered.
Squeeze-bottles have been employed as replacements
for ordinary eye droppers and require the same general
procedure.

It has been found that where liquid medications are
self-administered, it is preferable to provide some
means by which the liquid may be applied while the
head remains essentially in its normal upright position.
Thus, dispensers have been developed for opthalmic
preparations where the liquid to be administered is
raised vertically from a container and then carried, by
a generally right-angled delivery tube, essentially hori-
zontdlly to a dispensing outlet. These dispensers have
not met with wide acceptance, primarily because of
their large size and cumbersome construction which
renders such dispensers difficult to carry in a pocket or
a handbag. Furthermore, such dispensers have been
found difficult to operate in that two-hand operation is
often required. One-hand operation is preferable in
that the other hand is then free to evert the lower eye-
lid, thereby enabling the patient himself to carry out a
necessary manipulation in instilling eye drops in a pre-
ferred manner. It would be advantageous to have avail-
able an eye drop dispensing container of the squeeze-
bottle type which enables eye drops to be self adminis-
tered in this more convenient and effective manner.

It is therefore an important object of the invention to
provide a liquid dispenser of the type which can be em-
ployed with a resilient squeeze-bottle and wherein the
squeeze-bottle may be held in an upright position while
dispensing a limited quantity of liquid.

Another object of the invention is to provide a simple

and inexpensive metering device which enables a liquid
dispensing container of the squeeze-bottle type to dis-
pense a measured amount of liquid and to do so while
the squeeze-bottle is in an upright position.

A further object of the invention is to provide an im-
proved means for delivering topical ophthalmic medi-
cation through the employment of a resilient squeeze-
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bottle capable of being held in a vertical, upright posi-
tion while being operated by one hand to deliver drops
of liquid in measured quantities through a generally
horizontally disposed dispensing outlet, thus enabling a
measured quantity of eye drops to be administered
while the head is held in a normal, essentially upright
position so that the patient may utilize any conven-
tional, conveniently available vertically oriented mirror
to facilitate proper delivery of the drops.

A still further object of the invention is to provide an
eye dropper of the type described above which dis-
penses accurately measured amounts of liquid in a gen-
tle manner and which cannot inadvertently dispense
liquid in quantities greater than a predetermined
amount, such as, for example, a minim or desired multi-
ples thereof, a minim being a specified unit of medical
dosage, equivalent to 0.0616 cc. -

Still another object of the invention is to provide an
inexpensive liquid dispenser which dispenses an accu-
rately measured amount of liquid and is economically
fabricated and easily used.

The above objects as well as still further objects and
advantages are attained by the invention which may be
described briefly as a liquid metering device for use in
a liquid dispenser of the type including a resilient
squeeze-bottle with a closed top and a dispensing con-
duit passing through the top for dispensing liquid from
the interior of the squeeze-bottle when the squeeze-
bottle is in an upright position, the metering device en-
abling only a limited amount of liquid to be dispensed
through the dispensing conduit, the metering device
comprising a delivery tube including a tube portion
having a tube wall and an internal passage communi-
cating with the dispensing conduit, the tube portion
having a terminal end, means for locating the terminal
end of the tube portion above the normal level of the
liquid in the bottle when the bottle is in the upright po-
sition, and a vent for interconnecting the internal pas-
sage with the interior of the squeeze-bottle at a location
spaced from the terminal end of the tube portion a dis-
tance sufficient to enable a limited quantity of liquid to
pass into the internal passage at least between the ter-
minal end and the vent upon inverting the bottle, the
internal passage having means for retaining the limited
amount of liquid within the internal passage upon re-
turn of the bottle to the upright position.

The invention will be more fully understood whlle
still further objects and advantages will become appar-
ent in the following detailed description of preferred
embodiments of the invention illustrated in the accom-
panying dtawmg, in which:

FIG. 1 is an elevational view, partially sectioned, of
an eye drop dispenser constructed in accordance with
the invention;

FIG. 2 is an enlarged fragmentary cross-sectional
view of a portion of the dispenser taken along line 2—2
of FIG. 1, with the dispenser inverted;

FIG. 3 is an enlarged fragmentary cross-sectional
view similar to FIG. 2, but with the dispenser in an up-
right position;

FIG. 4 is a fragmentary cross-sectional view similar
to FIG. 2, but illustrating an alternate metering device;

FIG. § is a fragmentary cross-sectional view similar
to FIG. 4, but with the dispenser in an upright position;

FIG. 6 is a fragmentary cross-sectional view similar
to FIG. 2, but illustrating another alternate metering
device; .
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FIG. 7 is a fragmentary cross-sectional view similar
to FIG. 6, but with the dispenser in an upright position;

FIG. 8 is a fragmentary cross-sectional view similar
to FIG. 2, but illustrating a still further alternate meter-
ing device;

FIG. 9 is a fragmentary cross-sectional view similar
to FIG. 8, but with the dispenser in an upright position;
and

FIG. 10 is a fragmentary elevational view, partially
sectioned, of an alternate dispenser constructed in ac-
cordance with the invention.

Referring now to the drawing, and especially to FIG.
1 thereof, an eye drop dispenser constructed in accor-
dance with the invention is illustrated generally at 10
and is seen to include a resilient squeeze-bottle 12 of
the type which is constructed of a flexible synthetic
resin. The interior 14 of the squeeze-bottle 12 provides
a reservoir 16 within which there is contained a liquid
18 to be dispensed in the form of eye drops. A stopper
20 closes the top 22 of the squeeze-bottle 12 and a de-
livery tube 24 passes through the stopper 20 to provide
a dispensing conduit, in the form of the internal passage
26 of the tube 24, communicating with the interior 14
of the squeeze-bottle 12.

At the outside end 28 of the delivery tube 24 the in-
ternal passage 26 terminates in a dispensing outlet 30
which, by virtue of the angled configuration of the tube
24 will direct dispensed liquid in a generally horizontal
direction, as viewed in FIG. 1. Thus, the tube 24 has a
first leg 32 which extends in a generally vertical direc-
tion to pass through the stopper 20 and a second leg 34
transverse to the first leg 32 and shown generally per-
pendicular to the first leg 32 and extending in a gener-
ally horizontal direction to the outside end 28 and ter-
minating at dispensing outlet 30. While the first and
second legs 32 and 34 are shown perpendicular to one
another, the angle between the legs may vary from such
a perpendicular relationship while still retaining the ad-
vantage of discharging liquid in a direction transverse
to the upright direction. By virtue of the angled config-
uration of the tube 24, eye drops may be administered
in a preferred manner with one’s head in a generally
normal or upright position, the squeeze-bottle 12 in an
upright position immediately in front of the head and
the dispensing outlet 30 located immediately adjacent
the eye to which the eye drops will be applied. In this
manner, the dispensing outlet 30 is more easily located
at the desired location for effective application of the
eye drops while the squeeze-bottle 12 is conveniently

held in one hand for ready depression and concomitant

dispensing of the liquid. The other hand is then free to
evert the lower eyelid. Since the head is held upright,
any conveniently available vertical mirror can be em-
ployed to view, and thereby facilitate, the operation.
Because of the difficulties involved in controlling the
amount of liquid dispensed with each squeeze of a
squeeze-bottle where a delivery tube extends into the
reservoir of liquid and the dispensing conduit commu-
nicates directly with the liquid in the reservoir as the
squeeze-bottle is squeezed, eye drop dispenser 10 in-
cludes a metering device which assures that only a lim-
ited amount of liquid is delivered to the dispensing out-
let 30 in response to a squeeze of the squeeze-bottle 12
while enabling that limited amount to be dispensed
when the squeeze-bottle is in the upright position
shown in FIG. 1. Thus, the portion 36 of the delivery
tube 24 which extends into the interior 14 of the
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squeeze-bottle 12 terminates at an inside terminal end
38 located above the level L of the liquid 18 in the res-
ervoir 16 and a metering device is provided in this tube
portion 36 adjacent the terminal end 38, the metering
device being constructed in such a way that the eye
drop dispenser 10 may be inverted in order to charge
the delivery tube 24 with a limited amount of liquid and
is then returned to the upright position in which the
squeeze-bottle 12 may be depressed, or squeezed, to
deliver the limited quantity of liquid through the dis-
pensing outlet 30. The delivery tube 24 is fixed in place
within the stopper 20 fixed relationship between the
delivery tube 24 and the stopper 20, and between the
stopper 20 and the top 22 of the squeeze-bottle 12,
thereby providing means by which the terminal end 38
of the delivery tube 24 is located above the level L of
the liquid 18 in the reservoir 16.

In the embodiment illustrated in FIGS. 1 through 3,
the terminal end 38 of the delivery tube 24 is spaced
from the stopper 20 to establish the tube portion 36
which projects into the interior 14 of the squeeze-bottle
12, and a vent is provided in the form of an aperture 40
extending through the wall 41 of the tube 24 to inter-
connect the internal passage 26 of the tube 24 with the
interior 14 of the squeeze-bottle 12 at a location spaced
from the terminal end 38 of the tube 24. When the dis-
penser 10 is inverted, as seen in FIG. 2, liquid from the
reservoir 16 will flow into the tube 24 up to the vicinity
of the vent aperture 40 since the vent aperture 40 will
tend to equalize the pressure along the internal passage
26 of the tube 24 between the terminal end 38 and the
vent aperture 40. Upon further downward flow of lig-
uid beyond vent aperture 40, the vent aperture will be
closed and the pressure P, within the squeeze-bottle 12
will be reduced relative to the pressure P, within the re-
mainder of the internal passage 26 of the delivery tube
24 and the flow of liquid into the tube 24 will cease.

Now, the dispenser 10 may be returned to the upright
position, as shown in FIG. 3. The liquid in the tube 24
will tend to drop from the tube. However, a certain
amount of liquid in the form of drop 42 will be retained
within the tube 24 by capillary attraction. Since the
capillary attraction is a function of the diameter of the
internal passage 26 of the tube 24 and the surface ten-
sion of the liquid, the internal diameter of the internal
passage 26 may be made just small enough to provide
means by which the desired limited amount of liquid is
retained in position within the tube 24, as seen in FIG.
3. By controlling the accuracy of the dimensions of the
internal passage 26 and the vent aperture 40, as well as
the location of the vent aperture, the limited amount of
liquid may be accurately measured. ‘Thus the terms
“measured,” “metered,” and *“limited”’ may be consid-
ered as equivalent terms in the instant specification.
The liquid which is thus retained at the terminal end 38
of the tube 24 may be ejected through the dispensing
outlet 30 by squeezing the squeeze-bottle 12 to in-
crease the pressure P, to a pressure greater than pres-
sure P,,

It is noted that, in this instance, the limited or mea-
sured amount of liquid is retained adjacent the terminal
end 38 of the tube 24 and rests below the vent aperture
40 when the dispenser 10 is held in an upright position.
Thus, a gradual squeezing of the squeeze-bottle 12 will
allow the vent aperture 40 to equalize the pressure both
above and below the measured quantity of liquid and
the drop 42 will not move up the tube 24. However, the
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vent aperture 40 is made with a smaller diameter, and
hence a smaller cross-sectional area, than the diameter
and cross-sectional area of the internal passage 26 at
the terminal end 38 so that a quick squeeze of the
squeeze-bottle 12 will cause a sudden change in the in-
ternal pressure P, which will tend to move the drop 42
of liquid upwardly before the pressure P, above the
drop can be equalized through the vent aperture 40.
Such upward movement of the drop 42 will close the
vent aperture 40 and enable the drop to continue its
upward travel through the delivery tube 24 without in-
terruption.

In the embodiment of FIGS. 4 and §, an alternate de-
livery tube 44 again terminates at a terminal end 46
spaced from the stopper 20 to establish a tube portion
48. A vent aperture 50 is again placed in the wall 52 of
the delivery tube 44, but in this instance is more closely
adjacent the terminal end 46 of the delivery tube 44
than the vent aperture 40 of the earlier described em-
bodiment. Once again, upon inverting the dispenser 10,
liquid 18 will enter the delivery tube 44 and pass be-
yond the vent aperture 50 until the pressure P, within
the squeeze-bottle 12 falls sufficiently below the pres-
sure P, within the tube 44 to discontinue the flow of lig-
uid. Upon return of the dispenser to the upright posi-
tion, as shown in FIG. 5, the liquid within the tube 44
will tend to drop, as before. However, here the relation-
ship between the internal diameter of the internal pas-
sage 54 of the tube 44 and the location of the vent aper-
ture 50 is such that capillary attraction will retain an
amount of liquid sufficient to ensure that the vent aper-
ture 50 remains closed by the liquid drop 56. Hence,
upon squeezing the squeeze-bottle 12 to increase the
pressure P, above the pressure P,, the drop 56 of liquid
will move upwardly within the delivery tube 44 whether
the increase in pressure P, is sudden or gradual.

The choice between the embodiment of FIGS. 2 and
3 and the embodiment of FIGS. 4 and 5 may be dic-
tated by the requirements of the treating physician.
Thus, the earlier embodiment might be chosen where
the physician prefers that the liquid be delivered into
the eye from a distance, since in that embodiment no
liquid is delivered by gradual squeezing of the squeeze-
bottle and the patient must employ a quick squeezing
action which will propel the liquid from the dispensing
outlet. The later embodiment would then be chosen
where the physician prefers that the liquid be delivered
onto the everted eyelid with minimal velocity. '

Turning now to FIGS. 6 and 7, a further embodiment
is illustrated wherein a delivery tube 60 is provided
with a U-shaped configuration 62 between the stopper
20 and the terminal end 64 of the tube 60, and a vent
aperture 66 in the wall 68 of the tube 60 is spaced from
the terminal end 64 of the tube 60 so that when the dis-
penser 10 is in an upright position the vent aperture 66
is below the terminal end 64 of the tube. Thus, when
the dispenser 10 is inverted as seen in FIG. 6, liquid 18
will flow into the internal passage 70 of the tube 60 to
the vicinity of the vent aperture 66. Upon return of the
dispenser 1@ to the upright position, the drop 72 of lig-
uid retained adjacent the terminal end 64 of the tube
60 will drop slightly to close off the vent aperture 66
and allow the internal pressure P; within the squeeze-
bottle 12 to drop below the pressure P; in the delivery
tube 60 so that the drop 72 of liquid will be retained in
the location shown in FIG. 7 until the squeeze-bottle 12
is squeezed to raise pressure P, above pressure P, and
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expel the drop 72 of liquid through the dispensing out-
let at the other end of tube 6. Since the vent aperture
66 is automatically closed by the liquid drop 72 upon
return of the dispenser 19 to an upright position, the
increase in pressure P; necessary to move the liquid
through the delivery tube 60 may be gradual, thus as-
suring that the liquid can be delivered in drop form
rather than in a high velocity stream or spray. Alter-
nately, where a larger dosage is desired, the internal di-
ameter of the internal passage 70 may be made larger,
in which instance the liquid drop 72 could come to rest
at the lowest point 73 of the U-shaped configuration
upon return of the dispenser 10 to an upright position.
Thus, the U-shaped configuration may provide the
means for retaining the limited amount of liquid in the
internal passage of the delivery tube for subsequent dis-
pensing. In such an instance, the liquid drop 72 may
still be delivered by a gradual increase in pressure P,.

The embodiment of FIGS. 6 and 7 is preferred for the
dispensing of a relatively large dosage, since all of the
liquid which enters the delivery tube while the dis-
penser is inverted remains in the delivery tube upon re-
turn of the dispenser to the upright position. In con-
trast, the earlier described embodiments a better suited
for dispensing more limited doses.

Referring now to FIGS. 8 and 9, a further alternate
embodiment is illustrated in which a delivery tube 74
is provided with an internal passage 76 which increases
abruptly in internal diameter adjacent the terminal end
78 of the delivery tube 74, as illustrated by a bell-
shaped end portion 80 which has an internal diameter
greater than the prescribed internal diameter of the in-
ternal passage 76. As the dispenser 10 is inverted, as
seen in FIG. 8, the enlarged internal diameter of the
bell-shaped end portion 80 will enable air to be vented
from the internal passage 76 immediately adjacent the
bell-shaped end portion 80, as illustrated at 82, en-
abling liquid 18 to enter the internal passage 76 until
pressure P; drops below pressure P,. Upon return of the
dispenser 10 to the upright position shown in FIG. 9,
capillary pressure resulting from the prescribed diame-
ter of the internal passage 76 will retain a drop 84 of
liquid adjacent the terminal end 78 of the delivery tube
74 which then can be ejected through the delivery tube
74 and the dispensing outlet at the other end thereof by
squeezing the squeeze-bottle 12.

The embodiment of FIGS. 8 and 9 is more suited to
the dispensing of relatively viscous liquids which re-
quire a wider inlet at the terminal end of the delivery
tube. N

It will be seen that in all of the embodiments of the
invention, the terminal end of the delivery tube is
spaced upwardly from the level of the liquid in the bot-
tle when the dispenser is in an upright position. Thus,
only the limited amount of liquid, and no more, will be
dispensed each time the delivery tube is charged by in-
verting the dispenser.

For sanitary purposes, and in order to prevent evapo-
ration of the liquid within the dispenser, a removable
cover may be provided to close the dispenser when not
in use. Thus, as seen in FIG. 10, an alternate dispenser
90 is provided with a cover in the form of cap 92 which
is removably affixed to squeeze-bottle 94 by means of
mating threaded portions 96 and 98. Cap 92 provides
a sealed enclosure 100 within which is enclosed the de-
livery tube 102 so that the tip 104 of the tube is pro-
tected against contamination and the dispensing outlet
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at the tip of the tube is sealed from the outside atmo-
sphere to prevent evaporation of liquid 106 contained
within the dispenser.

The above detailed description of preferred embodi-
ments of the invention is provided by way of example
only. Various details of design and construction may be
modified without departing from the true spirit and
scope of the invention as set forth in the appended
claims.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as fol-
lows:

1. A liquid metering device in a liquid dispenser of
the type including a resilient squeeze-bottle with a
closed top and a dispensing conduit passing through the
top for dispensing liquid from the interior of the
squeeze-bottle when the squeeze-bottle is in an upright
position, the metering device enabling only a limited
amount of liquid to be dispensed through the dispens-
ing conduit, said metering device comprising:

a delivery tube including a tube portion within the
squeeze-bottle and having a tube wall and an inter-
nal passage communicating with the dispensing
conduit, said tube portion having an open terminal
end;

the terminal end of the tube portion being located
above the normal level of the liquid in the squeeze-
bottle when the squeeze-bottle is in said upright po-
sition; and

a vent for interconnecting the internal passage with
the interior of the squeeze-bottle at a location
spaced from the terminal end of the tube portion
a distance sufficient to enable a limited quantity of
liquid to pass into the internal passage at least be-
tween the terminal end and the vent upon inverting
the squeeze-bottle; '

said internal passage including means for retaining
the limited amount of liquid within the internal pas-
sage upon return of the squeeze-bottle to the up-
right position.

2. The invention of claim 1 wherein the means for re-
taining the limited amount of liquid within the internal
passage comprises a prescribed internal diameter small
enough to retain the limited amount of liquid adjacent
the terminal end of the tube portion.

3. The invention of claim 2 wherein the vent com-
prises an aperture in the tube wall spaced from said ter-
minal end of the tube portion for extending between
the internal passage and the interior of the squeeze-
bottle.

4. The invention of claim 3 wherein the aperture is
spaced from said terminal end of the tube portion a dis-
tance sufficient to accommodate said limited quantity
of liquid within the internal passage entirely between
the terminal end of the tube portion and the aperture.

5..The invention of claim 4 wherein said aperture is
above the terminal end of the tube portion when the
squeeze-bottle is in an upright position.

6. The invention of claim § wherein said aperture has
a cross-sectional area smaller than the cross-sectional
area of the internal passage at the terminal end of the
tube portion.

7. The invention of claim 4 wherein said aperture is
spaced from the terminal end of the tube portion a dis-
tance less than that which ordinarily would be suffi-
cient to accommodate said limited quantity of liquid
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within the internal passage entirely between the termi-
nal end of the tube portion and the aperture.

8. The invention of claim 3 wherein said aperture is
below the terminal end of the tube portion when the
squeeze-bottle is in an upright position.

9. The invention of claim 8 wherein the tube portion
is U-shaped.

10. The invention of claim 1 wherein the vent com-
prises an aperture in the tube wall spaced from said ter-
minal end of the tube portion for extending between
the internal passage and the interior of the squeeze-
bottle, said aperture being located below the terminal
end of the tube portion when the squeeze-bottle is in an
upright position.

11. The invention of claim 10 wherein the tube por-
tion is U-shaped.

12. The invention of claim 2 wherein the vent com-
prises an enlarged portion of the internal passage ex-
tending between the terminal end of the tube portion
and the prescribed internal diameter of the internal
passage, said enlarged portion having a diameter
greater than said prescribed internal diameter.

13. The invention of claim 12 wherein the tube por-
tion includes a bell-shaped configuration adjacent said
terminal end and said enlarged portion of the internal
passage is located within the portion of bell-shaped
configuration.

14. The invention of claim 1 wherein the delivery
tube includes a first leg oriented in the upright direc-
tion for passing through the top of the squeeze-bottle
and a second leg angled with respect to the first leg to
extend at an angle to the upright direction, and a dis-
pensing outlet in the second leg.

15. The invention of claim 14 wherein the second leg
is generally perpendicular to the first leg.

16. A liquid dispenser comprising:

a resilient squeeze-bottle having a closed top and a
dispensing conduit passing through the top for dis-
pensing liquid from the interior of the squeeze-
bottle;

a delivery tube having an internal passage communi-
cating with the dispensing conduit, said internal
passage terminating at an open terminal end lo-
cated above the normal level of the liquid in the in-
terior of the squeeze-bottle when the squeeze-
bottle is in said upright position; and '

a vent interconnecting the internal passage with the
interior of the squeeze-bottle at a location spaced
from the terminal end a distance sufficient to en-
able a limited quantity of liquid to pass into the in-
ternal passage at least between the terminal end
and the vent upon inverting the bottle;

said internal passage including means for retaining
the limited amount of liquid within the internal pas-
sage upon return of the squeeze-bottle to the up-
right position.

17. The invention of claim 16 wherein the means for
retaining the limited amount of liquid within the inter-
nal passage comprises a prescribed internal diameter
small enough to retain the limited amount of liquid ad-
jacent the terminal end.

18. The invention of claim 17 wherein the vent com-
prises an aperture extending between the internal pas-

5 sage at a location spaced from said terminal end and

the interior of the squeeze-bottle.
19. The invention of claim 17 wherein the dispensing
conduit terminates externally of the squeeze-bottle at
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a dispensing outlet oriented to discharge liquid in a di-
rection transverse to the upright direction when the
squeeze-bottle is in an upright position.

20. The invention of claim 19 wherein the delivery
tube includes a first leg oriented in the upright direc-
tion for passing through the top of the squeeze-bottle
and a second leg angled with respect to the first leg to
extend at an angle to the upright direction, and a dis-
pensing outlet in the second leg.

21. The invention of claim 20 wherein the second leg
is generally perpendicular to the first leg.

22. The invention of claim 20 including a cover re-
movably engaged with the squeeze-bottle and establish-
ing an enclosure at the top of the squeeze-bottle, said
delivery tube including an external portion extending
externally of the top of the squeeze-bottle and enclosed
within said enclosure.

23. A dispenser for dispensing a limited amount of
liquid for direct application to the eye, said dispenser
comprising:

a resiliently depressible squeeze-bottle including a
top and a reservoir for containing said liquid below
the top when the container is in an upright position;

a dispensing conduit having a first portion extending
upwardly through the top and a second portion in-
cluding a dispensing outlet for directing dispensed
liquid transverse to the upwardly extending por-
tion, said first portion including a terminal end
above the surface of the liquid in the reservoir
when the squeeze-bottle is in the upright position;
and

said dispensing conduit including means at the termi-
nal end of the first portion for enabling only a lim-
ited amount of liquid to be dispensed to said outlet
upon depression of the squeeze-bottle when the
squeeze-bottle is in the upright position.

24. The invention of claim 23 wherein the dispenser
includes a delivery tube passing through the top of the
squeeze-bottle, said delivery tube having a first leg ori-
ented in the upright direction and a second leg angled
with respect to the first leg, said first portion of the dis-
pensing conduit being located in the first leg of the tube
and said second portion of the dispensing conduit being
located in the second leg of the delivery tube.

25. A dispensing device for dispensing a limited
amount of liquid from a resiliently depressible squeeze-
bottle for direct application to the eye, the squeeze-
bottle including a top and a reservoir for containing the
liquid below the top when the container is in an upright
position, said dispensing device comprising: ’

a dispensing conduit having a first portion for extend-
ing upwardly through the top of the squeeze-bottle,
and a second portion including a dispensing outlet
for directing dispensed liquid in a direction trans-
verse to the first portion, said first portion includ-
ing a terminal end,

means for locating the terminal end of the first por-
tion of the dispensing conduit above the surface of
the liquid in the reservoir when the squeeze-bottle
is in the upright position; and

said dispensing conduit including means at the termi-
nal end of the first portion for enabling only a lim-
ited amount of liquid to be dispensed to said outlet
upon depression of the squeeze-bottle when the
squeeze-bottle is in the upright position.

26. The invention of claim 25 wherein the dispensing

device includes a delivery tube for passing through the
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top of the squeeze-bottle, said delivery tube having a
first leg oriented in the upright direction and a second
leg angled with respect to the first leg, said first portion
of the dispensing conduit being located in the first leg
of the tube and said second portion of the dispensing
conduit being located in the second leg of the delivery
tube.

27. A liquid metering device for use in a liquid dis-
penser of the type including a resilient squeeze-bottle
to enable only a limited amount of liquid to be dis-
pensed, said metering device comprising:

a delivery tube including a dispensing conduit, a tube
portion having a tube wall, and an internal passage
communicating with the dispensing conduit, said
tube portion having an open terminal end;

means for affixing the delivery tube in the squeeze-
bottle so as to enable the terminal end of the tube
portion to be located within the squeeze-bottle;
and

a vent extending into the internal passage at a loca-
tion spaced from the terminal end of the tube por-
tion a distance sufficient to enable a limited quan-
tity of liquid to pass into the internal passage at
least between the terminal end and the vent;

said internal passage including capillary  means lo-
cated adjacent the open terminal end of the tube
portion for retaining the limited amount of liquid
within the internal passage for subsequent dispens-
ing.

28. The invention of claim 27 wherein the vent com-
prises an aperture in the tube wall spaced from said ter-
minal end of the tube portion.

29. The invention of claim 28 wherein the aperture
is spaced from said terminal end of the tube portion a
distance sufficient to accommodate said limited quan-
tity of liquid within the internal passage entirely be-
tween the terminal end of the tube portion and the ap-
erture. '

30. The invention of claim 29 wherein said aperture
has a cross-sectional area smaller than the cross-
sectional area of the internal passage at the terminal
end of the tube portion.

31. The invention of claim 29 wherein said aperture
is spaced from the terminal end of the tube portion a
distance less than that which ordinarily would be suffi-
cient to accommodate said limited quantity of liquid
within the internal passage entirely between the termi-
nal end of the tube portion and the aperture.

32. The invention of claim 28 wherein the tube por-
tion is U-shaped. » ‘

33. The invention of claim 27 wherein the vent com-
prises an enlarged portion of the internal passage ex-
tending between the terminal end of the tube portion
and the prescribed internal diameter of the internal
passage, said enlarged portion having a diameter
greater than said prescribed internal diameter.

34. The invention of claim 33 wherein the tube por-
tion includes a bell-shaped configuration adjacent said
terminal end and said enlarged portion of the internal
passage is located within the portion of bell-shaped
configuration. :

35. The invention of claim 27 wherein the delivery
tube includes a first leg, a second leg angled with re-
spect to the first leg, and a dispensing outlet in the sec-
ond leg.

36. The invention of claim 35 wherein the second leg
is generally perpendicular to the first leg.

37. The invention of claim 27 wherein the vent com-
prises an aperture in the tube wall spaced from the ter-
minal end of the tube portion and the tube portion is
U-shaped.
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