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This invention relates to dispensers of the medicine
dropper type and more particularly to extending the
life of the resilient bulb part of such dispensers.

quuldm or semi-liquid dispensers of the medicine drop-
per type generally include a resilient bulb, a dropper tube
and a cap ‘or plug for securing the dispenser to a con-
tainer. These dispensers usually have a dropper tube made
of glass, a cap or plug of bakelite, and a resilient bulb
of rubber. Rubber is particularly suitable for the bulb
part of the dispenser because it possesses the desired re-
siliency and flexibility.

Although. these materials are still used extensively in
the manufacture of such dispensers, it is becoming more
common to, make the dispenser parts from plastics, such
as polyethylene, because plastics are readily available at
low. cost and may be molded in various forms and at-
tractive colors. ~ In addition, some plastics can withstand
sterilization procedures. which often impair the resiliency
and elasticity of rubber and thus the effectiveness of the
resilient bulb.

Although more dispensers of this type are being made
from plasﬁcs, these materials possess certain disadvan-
tages. This is particularly true of resilient bulbs made of
plastics in that they often have been found to. lack the
flex life of resilient bulbs made of rubber.

During the normal use of this type dispenser, the
resilient bulb part is squeezed or flexed a considerable
number of times. The bulb is usually squeezed until
opposed inner surfaces of the bulb walls contact or
nearly contact each other., This results in the forma-
tion of creases in the bulb Walls, and, part1cular1y when
plastlcs are used, ultrmately in the formation of cracks,
thus causing bulb failure and makmg the dispenser use-
less Apparently, this failure is brought about by crys-
tallization, or some, similar ohe‘lomenon which causes
fatigue in the bulb materral

I have discovered that the flex life of the resilient bulb
part of such dispensers may be extended 1 by limiting the
travel of the buib walls when the bulb is squeezed to
prevent formation .of the creases which ultimately: cause
failure.. In acqordanqe with my invention, the travel of
the bulb walls may be so limited by providing devices posi-
tioned in the interior of the resilient bulb, These devices
may be a separate member .or may be integrally formed
with another part of the dispenser.

To more fuily understand the nature of my invention,
reference is made to the accompanying drawing wherein
there are shown various illustrative embodiments of my
invention and wherein like numerals refer to like parts.

In the drawings:

Fig. 1 is a side elevation of a medicine dropper, partly
cut away, incorporating my invention;

Fig. 2 is a side ¢levation of the dropper tube part of
the medicine dropper of Fig. 1, and 111ustrates one em-
bodiment of my invention;

Fig. 3 is an enlarged view of Fig. 1, taken along lines
3--3, 1llastratmg the  respective posxtxons of the bulb
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2
walls and devices positioned in the.interior of the bulb to
limit the travel of the bulb walls;

Fig. 4 illustrates the bulb .of Fig. 3 being squeczed
along.line A—A;

Fig. 5 illustrates the bulb being squeezed along line
B-—B; and

Fig. 6 illustrates. another embodiment of my inven-
tion.

In the drawings, there is shown a medicine dropper gen-
erally designated by reference numeral 1 consisting of a
resilient bulb 2; a dropper tube 3 connected to the bulb to
provide an airtight passageway between the interior of the
bulb and the dropper tube bore 4, and 'a cap 5 which
is adapted to attach the medicine dropper to a container.
The skirt of cap 5 may be provided with threads on its
interior for screw engagement with the neck of a con-
tainer, in the well-known manner.

The upper end of dropper tube‘ 3 is provided with a
flange 6 adapted to engage within cap 5 or with bulb
2 to connect the. parts of the medicine dropper together.
In this embodiment of the invention, dropgper tube. 3 is.
provided above flange § with a plurality of elongated
rod-like members or fingers 7 and 7’ formed integrally
with the dropper tube and sufficiently long to extend up-
wardly into the interior. of resilient bulb 2 substantially
to.its top inner surface. 'As shown in Figs. 2 and 3, the
four elongated members are. disposed evenly around bore
4 in the dropper. tube to form two pairs of diametrically
opposed members 7, 7 and 7’,7’ which areintegrally at-
tached to the dropper tube at their lower ends, The
members are joined by a thin, flexible web 8 ad]acent
therr upper ends, for reasons, to be descubed more fully
below

In Fig. 3, the respective positions of the, two diametrical-
ly opposed pairs of members and the adjacent walls of
the resilient bulb 2 are shown when the device is in
posntlon inside tne resxhent bulb When resilient bulb
2 is squeezed along a line of a pair of opposed members
7, 7, (line A—A), oppo;ed members 7, 7 are urged to-
wards each other until their respective inner surfaces 9,
9 contact'each other, thereby preventing the resilient bulb
from being squeezed further. "The gther pair of diametri-
cally opposed members which, for purposes of conven-
ience have been referred to.as 7/, 7', will be urged out-
wardly, in the manner shown, due to their attachment by
thin, flexible web & which joins ‘all members together.
In the preferred form of the inventicn, the width 4 of
each of the members is approximately one-half their thick-
ness b so that when a pair of diametrically opposed mem-
bers contact each other, together they form substanually
a square in the center of the bulb interior, as shown in
Fig. 4, the length of the sides of which are approxxmately
equal to the thickness . In this manner, the resilient
bulb walls can only e squeezed o tne same pomt each
time. Srmultaneouoly, when bulb 2 is squeezed along
line A—A, members 7, 7’ ale urged outwardly, because
they are joined by mterconuectmg web 8, and orient them~
selves with their thrckness b substanﬁally in ahgnment
with the direction of °queezmg A—A. As shown in Fig. 4,
all four members form, in effect, a rectangular stop in
the center of the interior of bulb 2 which limits the
travel of the bulb walls to the same extent each time
when the bulb is squeezed. If the bulb is squeezed shght-
ly to the side of-line A—A, the bulb walls will contact
the sides of a member 7” instead of urging the pair of
members 7, 7 into. conitact with each other and thus are
prevented from being squeezed further. - Formation of
creases in the bulb walls will thereby be prevested, even
thouah the bulb is squeezed on a line slightly off line
A——A and the travel of ‘the bulb walls will be stopped at

S d1stance from sach otner \.qual to thrckness b, which is

equal to twice the width a of the members,
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If the bulb is squeezed along a line between the line
defined by a pair of diametrically opposed members, for
example, along line B—B, the members come into the
operation -in the manner shown in Fig. 5 to limit the
ttavel of the bulb walls. - In this event, inner surfaces
9, 9’ respectively. of .members 7 and 7’ adjacent each
other will come into contact and the bulb. walls will
be separated by a distance equal to twice the width a,
which is also equal to thickness b. Therefore, regard-
less of the direction in which the bulb is squeezed, the
members come into operation and act in vnison to pre-
vent the bulb walls from contacting each other. It is
thus seen that when the bulb is squeezed in the normal
manner, the travel of the bulb walls is always stopped
at the same point and the bulb walls separated ai a
distance from each other approximately equal to the
thickness b of the members, regardless of the direction
in which the bulb is squeezed. As shown in Figs. 4 and
5, when the bulb is squeezed, the bulb walls assume a
rounded, even curvature and the sharp creases which
cause failure are eliminated. ’

In Fig. 6, there is shown another embodiment of the
invention which is formed as a unit separate from the
other parts of the dropper. In this embodiment, mem-
bers 18, whose dimensions are the same as noted above
in connection with members 7 and 7', are connected by
a flexible web 11 adjacent their upper ends and a simi-
lar web 12 adjacent their lower ends. The upper ends
of the members may be tapered as shown to conform
generally to the upper interior curved surface of a resil-
ient bulb. The lower ends of the members are flat. In
this embodiment, the device is placed inside the resil-
ient bulb part of a medicine dropper with lower ends
of members 16 resting on top of flange 6 on dropper
tube 3. Members 10 are sufficiently long to exiend up-
wardly into the interior of the bulb substantially to the
top inner surface of the bulb. As noted above, this em-
bodiment may also be made from plastic, such as poly-
ethylene, which has the desired flexibility.

From the foregoing illustrative embodiments, it is
apparent that, by means of my invention, the formation
of sharp creases in bulb walls and consequent bulb fail-
ure will be  prevented, and the flex life of the bulb
extended by limiting the travel of the bulb walls, regard-
less of the direction in which the bulb is squeezed in
the customary manner. While the device of this inven-
tion is particularly suitable in extending the flex life of
resilient bulbs made of plastic, it is equally suitable for
the same purpose in the case of bulbs made of other
materials, including rubber. It is also apparent that,
although two pairs of diametrically opposed members
have been shown in the illustrative embodiments, more
or less may be used and that other variations, modifica-
tions and substitutions may be made without departing
from the spirit of the invention.

The claims are:

1. A dispenser comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, and devices positioned in the interior
of said bulb to limit the travel of the bulb walls when
said bulb is squeezed, said devices comprising a plurality
of interconnected rod-like members.

2. A dispenser comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, and devices positioned in the interior
of said bulb to limit the travel of the bulb walls when
said bulb is squeezed, said devices comprising a plurality
of flexible interconnected rod-like members; the width of
said members being approximately twice their thickness.

3. A dispenser. comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, said dropper tube having a plurality of
flexible - interconnected rod-like members extending a
substantial distance into the interior of said bulb, said
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members limiting the travel of the bulb walls when said
bulb is squeezed.

4. A dispenser comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, said dropper tube having a plurality of
flexible interconnected rod-like members extending a
substantial distance into the interior of said bulb, the
width of said members being approximately twice their
thickness, said members limiting the travel of the bulb
walls when said bulb is squeezed. .

5. A dispenser comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, said dropper tube having at least two
pairs of diametrically opposed rod-like members at the
upper part thereof, said members extending a substan-
tial distance into the interior of said bulb, said members
limiting the travel of the bulb walls when said bulb is
squeezed. - o

6. A dispenser comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, said dropper tube having at least two
pairs of diametrically opposed rod-like members at the
upper part thereof extending a substantial distance into
the interior of said bulb, said members being joined by
a flexible web.

7. A dispenser comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, said dropper tube having at least two
pairs of diametrically opposed rod-like members at the
upper part thereof extending a substantial distance into
the interior of said bulb, said rod-like members being
joined by a flexible web, the width of said rod-like mem-
bers being approximately twice their thickness.

8. For use with a dispenser of the medicine dropper
type, devices to be positioned within the bulb part of
said dropper to limit the travel of the walls of said bulb
part when said bulb part is squeezed, said devices com-
prising, a plurality of connected rod-like members dis-
posed substantially in a circle, the width of said members.
being approximately twice their thickness.

9. For use with a dispenser of the medicine dropper
type, devices to be positioned within the bulb part . of
said dropper to limit the travel of the walls of said bilb
part when said bulb part is squeezed comprising, a ‘plu-

5 rality of rod-like members disposed in substantially. dia-.

metrically opposed pairs, said members being joined by
a flexible web. . '

10. For use with a dispenser of the medicine dropper
type, devices to be positioned within the bulb part of
said dropper to limit the travel of the walls of said bulb
part when said bulb part is squeezed comprising, a pla-
rality of rod-like members disposed in substantially dia-
metrically opposed pairs, said members being joined ad-
jacent their upper and lower ends by flexible webs.

11. For use with a dispenser of the medicine dropper
type, devices to be positioned within the bulb part of
said dropper to limit the travel of the walls of said bulb
part when said bulb part is squeezed comprising, at least
two pairs of diametrically opposed rod-like members, the
thickness of said members being approximately twice
their width, adjacent rod-like members being joined to
each other by a flexible web.

12. A dispenser comprising, in combination, a resilient
bulb, a dropper tube, means for attaching said dispenser
to a container, said dropper tube having a plurality of
integrally attached rod-like members extending a substan-
tial distance into the interior of said bulb, said members
being interconnected by a flexible web, said members
limiting the travel of the bulb walls when said bulb is
squeezed.
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