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(57) ABSTRACT

A portable diagnostic instrument for use by medical profes-
sionals. The portable diagnostic instrument can comprise a
control unit that can constantly maintain the frequency of
sound or vibration produced by the device, even when battery
power is reduced. The control unit can also comprise a warn-
ing unit to provide information about remaining battery life to
the user. Furthermore, the portable diagnostic instrument can
comprise a unit capable of producing vibration, a unit capable
of producing sound at differing frequencies, and a unit
capable of producing temperatures at differing temperatures.
The device can produce both the sound, vibration, and tem-
perature at the same time or each can be operated individually.
Moreover, the device is capable of being attached to other
medical equipment that is carried by a medical professional
or can be easily kept in a pocket, so that it is readily available
when needed.
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Figure 4
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PORTABLE DIAGNOSTIC INSTRUMENT
AND A METHOD FORITS USE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims benefit to the non-provi-
sional patent application Ser. No. 12/651,510, filed Jan. 4,
2010, which is incorporated by reference herein in its entirety.

FIELD OF THE INVENTION

[0002] This device relates to portable diagnostic equipment
for use by medical professionals. More particularly it relates
to a portable diagnostic instrument that is capable of gener-
ating auditory sounds and vibrations controlled by the user.
The portable diagnostic instrument provides the medical pro-
fessional with the ability to test the hearing and nervous
system responses of a patient with a single tool.

BACKGROUND

[0003] Portable medical diagnostic equipment can be car-
ried by a doctor or by other medical personnel to provide
quick access when needed to examine a patient. Additionally,
such devices are generally keptina pocket or attached to other
standard equipment, so that they do not get misplaced and are
available whenever needed. These devices must be capable of
assisting a medical professional when testing the hearing and
nervous system capabilities of a particular patient. These
devices must also be reliable. It is an advantage of these
devices to be capable of providing more than one function,
such as that of an auditory testing device as well as providing
tactile stimulation for testing nervous system reactions.
Therefore, it is beneficial if such devices can be capable of
housing both tools in one piece of equipment, which can be
easily transported and readily accessible to medical profes-
sionals. It can also be beneficial if such devices contain a
self-contained power source, which can provide a sufficient
amount of power and be controlled and accurately provide the
correct amplitude and frequency of sound waves to properly
examine the patient. Additionally, it is beneficial if such
devices can provide an indicator informing the user when
power is getting low, before the device ceases to operate
correctly.

[0004] Davis U.S. Pat. No. 7,370,533, describes a “Portable
Audiometer Enclosed within a Patient Response Mechanism
Housing.” As with the present device, the Davis invention
describes a portable diagnostic device that generates tones for
the purpose of assessing the hearing capacity of an individual.
However, the Davis invention, while capable of determining
the hearing capacity of a person, does so through a compli-
cated method and is not conducive to making a quick deter-
mination as to whether a patient has impaired hearing. Addi-
tionally, this device does not provide any other medical
assessment tools other than the audiometer. Furthermore, the
patented device does not comprise a warning that the battery
power is getting low or that the tonal generating features of
the instruments will be useless in the near future.

[0005] Mann U.S. Pat. No. 1,634,373, existing in the prior
art, describes an “Electronic Therapeutic Device.” The Mann
patent describes a device for use in the medical profession,
which provides tactile stimulation to a patient. The device can
provide vibration, heat and eddy currents, which are used to
strengthen and build human tissue. This patent discusses the
use of vibration to stimulate the tactile receptors of a person.
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However, the Mann patent is used to provide stimulation for
along period of time. so thatit can strengthen a particular area
of the body. It would be impracticable to use this device as a
diagnostic tool to determine the neurological responsiveness
of a patient because it has a large surface area and cannot be
used to create a response to a small area of stimulation.
Additionally, this device does not provide any other diagnos-
tic tools that would help a medical professional in determin-
ing other aspects of a patient’s health. Furthermore, the
device disclosed in the Mann patent uses a corded power
source and is not easily portable.

[0006] There are other patents that disclose portable medi-
cal vibratory tactile stimulation devices, which are powered
through the use of batteries, such as Iwamoto U.S. Pat. No.
5,193,582 for a “hand-held vibratory massager.” This inven-
tion uses vibration to massage the skin. However, it is
designed to allow a person to massage hard to reach areas
such as his own back. This design in not easily used by a
medical professional to stimulate the skin of a patient to
observe the neurological response. Additionally, the portion
of this device that supplies vibration to a portion of the body
has alarge surface area. This large surface area cannot be used
with certain medical diagnostic functions, such as the Babin-
ski Reflex Test. Moreover, this device does not provide any
indication as to the remaining battery power nor does it pro-
vide any other medical benefit other than vibration of the skin.

[0007] What is needed is a portable diagnostic instrument
comprising an audiometer that can provide tones in a range of
frequencies and can also be used for other medical diagnosis.
The device must be able to produce sounds at an accurate
pitch and amplitude, even when battery power is reduced.
Additionally, a warning unit is needed to provide information
about the remaining battery life to the user. Furthermore, a
portable diagnostic device is needed that comprises a vibra-
tory unit, which can be used to assess the sensory perception
and neurological function of a patient.

SUMMARY OF THE INVENTION

[0008] It is an aspect of the present device to provide an
improved portable diagnostic instrument capable of testing
multiple aspects of human health.

[0009] The above aspect can be obtained by a portable
diagnostic instrument comprising an auditory unit capable of
producing sounds in a variety of frequencies, a vibratory unit
capable of producing vibration, a control unit to control moni-
tor the auditory unit and the vibratory unit, and a warning unit
to control and monitor the instruments power supply.

[0010] The above aspect can also be obtained by a method
for using a portable diagnostic instrument, the method com-
prising providing a unit combining a vibratory unit and an
auditory unit, turning on the vibratory unit, placing the vibra-
tory unit, against a patient’s skin and observing the reaction
produced by the contact, turning on the audible unit to pro-
duce sound, varying the frequency of the sound produced by
the device, and observing which frequencies are perceptible
by the patient.

[0011] These together with other aspects and advantages
which will be subsequently apparent, reside in the details of
construction and operation as more fully hereinafter
described and claimed, reference being had to the accompa-
nying drawings forming a part thereof, wherein like numerals
refer to like parts throughout.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Further features and advantages of the present
device, as well as the structure and operation of various
embodiments of the present device, will become apparent and
more readily appreciated from the following description of
the preferred embodiments, taken in conjunction with the
accompanying drawings of which:

[0013] FIG. 1 is a perspective top view of a portable diag-
nostic instrument, according to an embodiment.

[0014] FIG. 2 is a perspective bottom view of a portable
diagnostic instrument, according to an embodiment.

[0015] FIG. 3 is a partially exploded perspective view of a
vibratory unit of a portable diagnostic instrument, according
to an embodiment.

[0016] FIG.4isapartially exploded perspective view of the
internal components of a portable diagnostic instrument,
according to an embodiment.

[0017] FIG.5isa perspective view of a portable diagnostic
instrument, according to an alternate embodiment.

[0018] FIG. 6is a perspective view of a portable diagnostic
instrument, according to an alternate embodiment.

DETAILED DESCRIPTION

[0019] This description of the exemplary embodiments is
intended to be read in connection with the accompanying
drawings, which are to be considered part of the entire written
description. In the description, relative terms such as “lower,”
“upper,” “horizontal,” “vertical,”, “above,” “below,” “up,”
“down,” “top” and “bottom” as well as derivative thereof
(e.g., “horizontally,” “downwardly,” “upwardly,” etc.) should
be construed to refer to the orientation as then described or as
shown in the drawing under discussion. These relative terms
are for convenience of description and do not require that the
apparatus be constructed or operated in a particular orienta-
tion. Terms concerning attachments, coupling and the like,
such as “connected” and “interconnected,” refer to a relation-
ship wherein structures are secured or attached to one another
either directly or indirectly through intervening structures, as
well as both movable or rigid attachments or relationships,
unless expressly described otherwise.

[0020] Reference will now be made in detail to the pres-
ently preferred embodiments of the invention, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0021] Theportable diagnostic instrument is a small device
that can be carried in a pocket or attached to a keychain.
Despite its size, the portable diagnostic instrument can pet-
form two very important functions, which are often necessary
to properly diagnose a patient.

[0022] First, it can test an individual’s sensory perception
by use of a vibratory unit which can produce vibrations of
various frequencies. The tip of the vibrating unit can placed
against various parts of the human body, including the shin of
apatient being examined. A patient’s capacity for sensing this
vibration can be an indication of his or her sensory percep-
tion.

[0023] Second, the portable diagnostic instrument can be
used to test a patient’s hearing. Various frequencies of sound
can be produced by an auditory unit while the instrument can
be held near a patient’s ear in order to determine his or her
ability to hear. The instrument can also be used to test both the
individual’s sensory perception and his or her hearing simul-
taneously.
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[0024] FIG. 1 is a top perspective view of a portable diag-
nostic instrument 101 according to an embodiment. The por-
table diagnostic instrument 101 can comprise a housing 102,
which can provide protection to the device 101 from impact
or other environmental elements. Along with the housing 102,
a cap 103 can cover the vibratory mechanism 104 to protect
this feature from similar threats.

[0025] Thehousing 102 can comprise a switch 105 that can
either activate or deactivate the vibratory function of the
device. One or more sides of the device 101 can comprise
several indicator lights 106, 107 and 108. These lights can be
light emitting diodes or similar light producing devices
known on the art. One or more of these indicator lights 106
can comprise part of a warning unit, which can inform the
user as to the amount of power that remains in a rechargeable
battery or similar power storing device, This battery power
indicator 106 can be capable of illuminating in three different
colors, being lita first color to indicate a full battery charge, as
second color to indicate partial battery charge remaining and
a third color to indicate low battery power remaining

[0026] A second set of indicator lights 107 can be used to
indicate the frequency of the sound or vibration that is being
produced by the device 101. Only the light indicating the
frequency being produced at that particular time can be lit.
[0027] The third indicator light 108 can be located on the
housing 102 and can display the charging status of the battery.
This indicator 108 can indicate when the device 101 is charg-
ing, unable to charge or fully charged, by flashing or being
illuminated in different colors corresponding to the current
charging status.

[0028] The housing 102 can comprise one or more pieces
which can be secured to the internal components and to itself
through the use of screws 109 or similar fastening devices,
which can be inserted into holes 110 that are formed to accept
the screws 109. As an additional portability feature, the
device can include a key ring hole 111 on the housing at the
end opposite of the vibratory feature 104. The key ring hole
111 can be used to attach the device 101 to a variety of things
commonly kept on the body of a medical professional, such as
keys, so that the device 101 can be easily accessible foruse on
a patient.

[0029] FIG. 2 is a bottom perspective view of a portable
diagnostic instrument 101 according to an embodiment. The
housing 102 can have a slot 201 on the bottom side of the
device for attaching additional accessories. The slot 201 can
be located in the middle of the flat portion of the bottom of the
housing 102. On the end of the device 101 opposite of the
vibratory unit 104 can be the location of the speaker 202.
These sounds can closely match those created by standard
tuning forks currently used to conduct such hearing tests. The
speaker 202 can be used to produce sounds of varying audio
frequencies, which can be used to test the ability of a patient
to hear. The speaker 202 can be covered by a bar 203, which
can be used to protect the speaker 202 from being damaged.
[0030] Along one side of the device 101 can be located a
switch 204 that can turn the sound on or off. A charging port
205 can also be located on this side of the device. The charg-
ing port 205 canbe a micro USB or similar port that is capable
of providing electricity to the battery (not shown).

[0031] FIG. 3 is a partially exploded perspective view of a
vibratory unit 104 of a portable diagnostic instrument 101
according to an embodiment. The vibratory unit 104 can
comprise a vibratory post 301, a first cap 302 and second cap
303. The vibratory post 301 can be located at the end of the
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device 101 and can provide the vibration necessary for diag-
nostic testing of a patient’s tactile perception and neurologi-
cal function. A first cap 302 can be located on the vibratory
post 301. This first cap 302 can be made of metal or other
material and can be used for testing the Babinski reflex. The
first cap 302 can focus the vibratory energy onto a small
surface area to increaseits effect. This first cap 302 can also be
screwed onto the vibratory post 301 and can provide protec-
tion for the vibratory post 301. A second cap 103 can be
secured over the first cap 302. The second cap 103 can provide
protection from dirt and moisture for the entire vibratory unit
104. This second protective cap 103 can be made of a plastic
or other suitable material.

[0032] FIG. 4is an exploded perspective view of the inter-
nal components of a portable diagnostic instrument according
to an embodiment. A control unit for the device 101 can
comprise an electronic circuit board 401. Part of the elec-
tronic circuit board 401 can include a rechargeable battery
(not shown). The battery can be used to power both the
auditory function and the vibratory function of the device 101
and the user can control the power supply through the use of
the switches for each function 105 and 204. The circuit board
401 can also control the indicator lights 106, 107 and 108,
which can inform the user the charging status, the frequency
output of the device 101 and the charge remaining in the
battery, respectively. The circuit board 401 and indicator light
106 can also be part of a warning unit, which can indicate the
power status of the device 101. The circuit board can also
control the power provided to the speaker 202 and the vibra-
tory unit 104. Specifically, the control unit can maintain the
proper frequencies produced by the device auditory unit and
vibratory unit 104 even when battery power is low by increas-
ing the flow of current as the battery’s potential drops. The
vibratory unit 104 can be supplied power through the vibra-
tory post 301, which can be surrounded by a cage 402 that can
provide protection for the vibration generator (not pictured).
A washer 403 can be placed around the vibratory post 301 and
on top of the washer can be the first 302 and second 103 caps
for the vibratory unit 104.

[0033] The circuit board 401 can contain screw holes 110
that screws (not pictured) can pass through to attach the
circuit board 401 to the housing 102 as well as both sides of
the housing together. Pins 404 can be located on the circuit
board 401 to assure the correct alignment between the hous-
ing 102 and the components of the circuit board 401.

[0034] FIG.5isa perspective view of a portable diagnostic
instrument 101, according to an alternate embodiment. In an
alternate embodiment, in addition to the vibratory unit 104
and the speaker 202, the portable diagnostic instrument can
contain a smelling container 500 with a smelling cap 501 that
can be tethered to the container using a loop 502. The smell-
ing container 500 can be filled with an olfactory stimulant
(not shown), which can be used to test a patient’s ability to
smell. When not in use, the smelling container 500 can be
closed by the smelling cap 501 to prevent spillage of the
olfactory stimulant. When in use, the smelling container 500
can be uncapped for use. The smelling container 500 can be
used independently of the other units contained in the por-
table diagnostic instrument 101. The portable diagnostic
instrument 101 can also contain a temperature unit 503,
which can be used to diagnose a patient’s sensitivity to tem-
perature variations. The temperature unit 503 can be con-
trolled through the control board (not shown).
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[0035] FIG. 6isa perspective view of a portable diagnostic
instrument 101, according to an alternate embodiment. The
temperature unit 503 can alternate between hot, cold, or off,
which can be controlled by a temperature control switch 504
located on the body of the portable diagnostic instrument 101.
A temperature indicator light 505 can illuminate when the
temperature unit 503. The temperature indicator light 505 can
alternate colors, depending on whether hot or cold is selected.
The temperature unit 503 can be operated independently of
the speaker 506, vibrational unit 104, or smelling container
500.

[0036] Although the invention has been described in terms
of exemplary embodiments, it is not limited thereto. Rather,
the appended claims should be construed broadly. to include
other variants and embodiments of the invention, which may
be made by those skilled in the art without departing from the
scope and range of equivalents of the invention.

What is claimed is:

1. A portable diagnostic instrument comprising:

an auditory unit capable of producing sounds at two or
more frequencies;

a vibratory unit capable of producing vibration at two or
more frequencies;

atemperature unit capable of producing temperature at two
or more temperatures;

acontrol unitto control the auditory unit, the vibratory unit,
and the temperature unit;

the vibratory unit capable of producing a continuous vibra-
tion at a single frequency for any length of time specified
by the control unit;

the auditory unit capable of producing a continuous sound
at a single frequency for any length of time specified by
the control unit;

the temperature unit capable of producing a continuous
temperature at a single temperature for any length of
time specified by the control unit;

a first cap covering the vibratory unit wherein the vibration
produced by the vibratory unit is concentrated to a single
point at a tip of the first cap; and

a warning unit to monitor the instrument’s power status.

2. The portable diagnostic instrument as described in claim

1, further comprising;
a smelling container capable of being filled by an olfactory
stimulant.
3. The portable diagnostic instrument as described in claim
2, the smelling container further comprising:

a smelling cap attached to the smelling container.

4. The portable diagnostic instrument as described in claim
1 wherein the auditory unit comprises a speaker.

5. The portable diagnostic instrument as described in claim
4 wherein the speaker is recessed in relation to the edge of the
case.

6. The portable diagnostic instrument as described in claim

5, wherein the speaker is protected by a bar across the front of
the speaker.

7. The portable diagnostic instrument as described in claim

1 wherein the case also comprises a hole for use in attaching
the device to other objects.
8. The portable diagnostic instrument as described in claim
1 wherein the vibratory unit comprises a piece for testing the
Babinski reflex of a patient.

9. The portable diagnostic instrument as described in claim
1 wherein the control unit comprises lights to indicate the
frequency of the output emitted from the device.
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10. The portable diagnostic instrument as described in
claim 1 wherein the instrument comprises a slot for the attach-
ment of accessories.

11. The portable diagnostic instrument as described in
claim 1 wherein the instrument is powered by a rechargeable
battery.

12. The portable diagnostic instrument as described in
claim 11 wherein the warning unit comprises a light emitting
diode which can be one color when the rechargeable battery is
fully charged, another when a charge is needed soon and
flashes when the device should not be used and needs to be
recharged.

13. The portable diagnostic instrument as described in
claim 11 wherein the warning unit comprises a light emitting
diode which can be one color when fully charged, another
when charging and a third when the device is unable to be
charged.

14. The portable diagnostic instrument as described in
claim 1 wherein the control unit can maintain proper frequen-
cies even when the power being supplied to the instrument is
diminished.

15. A method for using a portable diagnostic instrument,
the method comprising:

providing a portable diagnostic instrument comprising an

auditory unit capable of producing sounds at two or
more frequencies, a vibratory unit capable of producing
vibration at two or more frequencies, a temperature unit
capable of producing temperature at two or more tem-
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peratures, a control unit to control the auditory unit, the
vibratory unit, and the temperature unit, the vibratory
unit capable of producing a continuous vibration at a
single frequency for any length of time specified by the
control unit, the auditory unit capable of producing a
continuous sound at a single frequency for any length of
time specified by the control unit, the temperature unit
capable of producing a continuous temperature at a
single temperature for any length of time specified by the
control unit, a first cap covering the vibratory unit
wherein the vibration produced by the vibratory unit is
concentrated to a single point at a tip of the first cap, and
awarning unit to monitor the instrument’s power status;

turning on the vibratory unit to produce a continuous vibra-
tion at a single frequency;

adjusting the frequency of the vibratory unity;

placing the point of the first end cap of the vibratory unit
into contact with a patient and observing the reaction
produced by the contact;

turning off the vibratory unit;

turning on the auditory unit to produce sound;

varying the frequency of the sound produced by the device;

observing which frequencies are perceptible by the patient;

turning on the temperature unit to produce a temperature;

observing if the temperature is perceptible by the patient,
and;

turning off the temperature unit.
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