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1
AUTOMATED PILL CRUSHER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Application No. 60/603,009, filed
Aug. 20, 2004.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

The U.S. Government has a paid-up license in this inven-
tion and the right in limited circumstances to require the
patent owner to license others on reasonable terms as pro-
vided for by the terms of Grant No. H133E030025 awarded
by the U.S. Department of Education (DoE).

FIELD OF THE INVENTION

The present invention relates generally to devices that
crush pills and more particularly, to an automated pill crusher
having a propelled ramming element that is urged against
contained pills, crushing the pills into a powdered form

BACKGROUND OF THE INVENTION

Pill crushing is common in nursing homes, hospitals, and
other types of long-term care facilities, and is performed by
the medical staff. In the home, pills are often crushed by
family members or by healthcare aides. Crushing is per-
formed in a variety of locations and various devices are used.
Some of the known devices and methods include using a
Mortar and Pestle, a hammer, a razor, or an inverted spoon
technique, all of which require manually pressing pills into a
powdered form. A problem with manually crushing pills is
that it requires physical strength and some techniques are
unsafe, such as using a hammer or razor blade. Further, manu-
ally crushing several pills a day can cause repetitive motion
injuries, such as carpal tunnel syndrome. Another problem is
thatitis difficult to recover the entire medication dosage since
the pill is not contained when crushed.

Others have addressed the problem of crushing pills manu-
ally. U.S. Pat. No. 6,622,949 (Baswick et al.) discloses a
portable pill crusher having a solenoid and cup assembly. A
problem with this invention is that the solenoid produces a
startling, loud bang when crushing pills. Further, there is no
biasing spring to force the cups in an upward direction after
crushing. Another problem with this design is that it does not
have a pulverizing attachment to prevent the pills from being
re-compacted by the force of the ram head. What is needed
then is adevice for allowing one to crush pills more safely and
easily, while still recovering the full dose in a powdered form.

SUMMARY OF THE INVENTION

The present invention broadly comprises an automated pill
crusher comprising a container operatively arranged to hold
at least one pill, means for producing a linear force in a first
direction upon at least one pill in the container, and, means for
producing a spring force in a second direction upon at least
one pill in the container. The pill crusher further comprises
means for pulverizing at least one pill in the container.

An advantage of the invention is that the pill-crushing
device comprises means for automatically actuating a ram-
ming element with enough force to crush a pill into a pow-
dered form.
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Another advantage of the invention is that the pill-crushing
device comprises a container having a biasing spring to pre-
vent a cup from being lodged in the container as a result of the
ramming element force.

Yet another advantage of the invention is that the pill-
crusher comprises a pulverizing attachment to prevent the
crushed pill from being re-compacted by the force of the
ramming element.

A further advantage of the invention is to provide a device
that is small and operates quietly when crushing pills.

These and other advantages, features, and objects of the
present invention will become readily apparent to those hav-
ing ordinary skill in the art upon reading the following
detailed description of the invention in view of the several
drawing figures and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature and mode of eperation of the present invention
will now be more fully described in the following detailed
description of the invention taken with the accompanying
drawing figures, in which:

FIG. 1 is a perspective view of a present invention pill
crusher;

FIG. 2 is an exploded view of a present invention pill
crusher;

FIG. 3 is a perspective view of the ramming element of a
present invention pill crusher of FIG. 1;

FIG. 4a is a bottom view of the pulverizing attachment of
a present invention pill crusher of FIG. 1;

FIG. 45 is a cross-sectional view of the pulverizing attach-
ment of a present invention pill crusher of FIG. 1, taken
generally along line 45-4b in FIG. 4a;

FIG. 5a is atop view of the container of a present invention
pill crusher of FIG. 1;

FIG. 5b is a cross-sectional view of the container and
biasing spring mechanism of a present invention pill crusher,
taken generally along line 55-5b in FIG. 5a;

FIG. 5¢ is an exploded cross-sectional view of the con-
tainer and biasing spring of a present invention pill crusher of
FIG. 1, taken generally along line 55-5b in FIG. 5a;

FIG. 64 is a partial cross-sectional view of a present inven-
tion pill crusher taken generally along line 6-6 in FIG. 1;

FIG. 64 is a partial cross-sectional view of a present inven-
tion pill crusher taken generally along line 6-6 in FIG. 1,
showing ramming element actuating in a downward direc-
tion;

FIG. 6c is a partial cross-sectional view of a present inven-
tion pill crusher taken generally along line 6-6 in FIG. 1,
showing pills being crushed;

FIG. 6d is a partial cross-sectional view of a present inven-
tion pill crusher taken generally along line 6-6 in FIG. 1,
showing pills that have been crushed into a powder form;

FIG. 7a is a plan view of a worm gearing of the linear
actuator of the pill crusher;

FIG. 7b is a plan view of an alternative embodiment of a
worm gearing of the linear actuator of the pill crusher;

FIG. 8a is a schematic drawing illustrating the electrical
circuit of a present invention pill crusher of FIG. 1, showing
limit switch in an upward position and limit switch in an
upward position;

FIG. 8b is a schematic drawing illustrating the electrical
circuit of a present invention pill crusher of FIG. 1, showing
limit switch in a downward position and limit switch in an
upward position;
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FIG. 8¢ is a schematic drawing illustrating the electrical
circuit of a present invention pill crusher of FIG. 1, showing
both limit switch and limit switch in a downward position;

FIG. 84 is a schematic drawing illustrating the electrical
circuit of a present invention pill crusher of FIG. 1, showing
limit switch in a downward position and limit switch in an
upward position; and,

FIG. 8¢ is a schematic drawing illustrating the electrical
circuit of a present invention pill crusher of FIG. 1, showing
limit switch in an upward position and limit switch in an
upward position.

DETAILED DESCRIPTION OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical struc-
tural elements of the invention. While the present invention is
described with respect to what is presently considered to be
the preferred embodiments, it is understood that the invention
is not limited to the disclosed embodiments.

Furthermore, it is to be understood that this invention is not
limited to the particular methodology, materials and modifi-
cations described as such may, of course, vary. It is also to be
understood that the terminology used herein is for the purpose
of describing particular embodiments only, and is not
intended to limit the scope of the present invention, which
will be limited only by the appended claims.

Adverting to the drawings, FIG. 1 is a perspective view of
present invention pill crusher 10. Pill crusher 10 broadly
comprises outer housing 11, ramming element 12, and linear
actuator 13 (shown in FIG. 2). Linear actuator 13 produces a
linear force in afirstdirection upon at least one pill. By “linear
force,” it is meant that a force is applied substantially along a
line, rather than along an arc. For example, a pivoting mecha-
nism, where an actuator moves along an arc, is not a linear
force. Housing 11 further comprises opening 14 with access
door 15 that slideably moves upward and downward.
Although a plexiglass door is shown, it should be appreciated
by those having ordinary skill in the art, that other materials
are contemplated. In some aspects, pill crusher 10 comprises
electrical plug 16. However, it should be appreciated that it is
possible to construct pill crusher 10 with a different power
source. For example, pill crusher 10 could be powered by at
least one rechargeable battery. Therefore, pill crusher 10 can
be portable and operatively arranged to be easily operated on
a medicine cart and the like. Further, the rechargeable battery
may utilize a docking station for recharging. Housing 11 also
comprises on/off switch 17. As discussed in more detail infra,
when switch 17 is pressed down, linear actuator 13 propels
ramming element 12 in a downwardly direction urging ram-
ming element 12 against contained pills and thereby crushing
the pills into a powdered form When switch 17 is pressed up,
ramming element 12 actuates in an upward direction. It
should be appreciated to those having ordinary skill in the art,
however, that other on/off switches may be used, for example
a large or small push button, and these modifications are
intended to be within the scope of the invention as claimed.

FIG. 2 is an exploded view of present invention pill crusher
10. In some aspects, outer housing 11 comprises upper case
18, lower base 19, and top panel 20. Lower base 19 further
comprises platform 21 having aperture 22 for container 23 to
rest therein. Ramming element 12 is fixedly secured to linear
actuator 13 and is operatively aligned with container 23.
Container 23 is operatively arranged to receive ramming ele-
ment 12 when linear actuator 13 propels ramming element 12
in a downwardly direction. Ramming element 12 is further
described in more detail infra. In some aspects, linear actuator
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13 is fixedly secured to aluminum chassis 24, which is fixedly
secured atop platform 21. Attached to side of chassis 24 is
guide track 25 that engages arm 26, extending outwardly
from ramming element 12. Guide track 25 is operatively
positioned to align ramming element 12 with container 23.
Pin 27 engages slot 28 in access door 15. It should be appre-
ciated by those having ordinary skill in the art that while an
aluminum chassis is used, other support systems are contem-
plated including, but not limited to shelves, brackets, bolts,
etc. It should also be appreciated that other materials are
contemplated including wood, plastic, and other metals and
these modifications are intended to be within the scope of the
invention as claimed. Limit switch 29 is positioned on lower
base 19 and is operatively arranged such that switch 29 is
pushed downward by access door 15 when access door 15 is
completely closed, thereby closing the circuit and allowing
current to flow as discussed in more detail infra. Thus, as a
safety feature, pill crusher 10 may be activated only when
access door 15 is closed. It should be understood that other
safety mechanism switches are included within the spirit and
scope of the claims. Front of upper case 18 generally com-
prises side panels 30 with grooved slots 31, and center panel
32. Opening 14 is formed between side panels 30 with
grooved slots 31 and center panel 32, wherein access door 15
is operatively arranged to slide therein. A second limit switch
33 is position at the bottom of guide track 25. Switch 33 is
pressed down by arm 26 when ramming element 12 reaches a
predetermined lowest position. By “predetermined lowest
position,” it is meant that ramming element is stopped and
cannot proceed further downward as described in more detail
infra. Ramming element 12 may therefore, only move upward
when switch 33 is in adownward position. Switch 33 thereby
prevents linear actuator 13 from self-destructing pill crusher
10 by the force exerted by ramming element 12 coupled to
linear actuator 13. It should be apparent that a plurality of
switches may be used and these modifications are intended to
be within the spirit and scope of the invention as claimed.

FIG. 3 is a perspective view of ramming element 12 of
present invention pill crusher 10 of FIG. 1. Ramming element
12 comprises frusto-conical shaped head 34, neck 35, and pin
27 extending outwardly from ramming element 12. The
frusto-conical shaped head 34 of ramming element 12 is
operatively arranged to fit snugly into a two-ounce cup having
an inverted frusto-conical shape. However, it should be appre-
ciated that other ramming element shapes and sizes are con-
templated. Neck 35 is U-shaped having two sidewalls with
two corresponding apertures 36. Arm 26 (shown in FIG. 2)
traverses apertures 36 of ramming element neck 35, and is
operatively arranged to connect ramming element 12 to linear
actuator 13. Although arm 26 comprises a screw, it should be
readily apparent to one skilled in the art that other materials
are contemplated, including but not limited to, a bolt or a
wooden, plastic or metal dowel.

FIG. 4a is a bottom view of pulverizing attachment 37 of
present invention pill crusher 10 of FIG. 1. Pulverizing attach-
ment 37 comprises a plurality of ridges 38 and a plurality of
pyramids 39. In some aspects, ridges 38 comprise a plurality
of first ridges, disposed parallel to one another, extending in a
first direction, and a plurality of second ridges, disposed
parallel to one another, and extending in a second direction
perpendicular to a first direction. Pulverizing attachment 37
may comprise means for pulverizing at least one pill crush in
container 23.

FIG. 4b is a cross-sectional view of pulverizing attachment
37 of present invention pill crusher 10 of FIG. 1, taken gen-
erally along line 4b-45 in FIG. 4a. Ridges 38 and pyramids 39
are operatively arranged to prevent the crushed pills from






