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1
BUOYOMETER

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority to U.S. provisional Patent
Application No. 62/987,305, filed Mar. 9, 2020, entitled
“Buoyometer”, which is hereby incorporated by reference in
its entirety.

FIELD OF THE INVENTION

Example embodiments of the present invention generally
relate to methods and devices for determining a hydrostatic
weight of a body.

BACKGROUND

The hydrostatic weight of any object/subject may be
determined by fully immersing the object/subject in a body
of the liquid of known density.

BRIEF SUMMARY

Some example embodiments of the present invention
include a device and method of self-determining the hydro-
static weight of a body. In some embodiments, the device
and/or method may include submerging a device fully in a
liquid of known density, pulling the device—perpendicular
to surface of the liquid—towards the body until neutral
buoyancy is attained (buoyant force exactly equal to force of
gravity), and, at that moment marking the depth of the
device’s submersion by sealing the column of liquid of
known density with a finger to “read” the depth of the
Buoyometer submersion that was necessary to attain neutral
buoyancy.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

Having thus described the invention in general terms,
reference will now be made to the accompanying drawings,
which are not necessarily drawn to scale, and wherein:

FIG. 1 illustrates an example device for determining a
hydrostatic weight, in accordance with some embodiments
discussed herein;

FIG. 2 illustrates another example device for determining
a hydrostatic weight along with a person that is underwater,
in accordance with some embodiments discussed herein;

FIG. 3 illustrates the example device of FIG. 2 being used
by the person, in accordance with some embodiments dis-
cussed herein;

FIG. 4 illustrates the example device of FIGS. 2-3
wherein neutral buoyancy has been attained, in accordance
with some embodiments discussed herein;

FIG. 5 illustrates the example device of FIGS. 2-4 being
used to determine a hydrostatic weight of the person, in
accordance with some example embodiments discussed
herein.

DETAILED DESCRIPTION

A hydrostatic weighing device and a method of use are
provided. The invention prototype comprises a sealed con-
tainer (“float tube™) containing a known volume of air and
an unsealed open-ended tube (“gauge tube™) physically
attached to the “float tube” (generally as long as float tube
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and generally parallel). The combined device (“float tube”
and “gauge tube”) is hereinafter named the Buoyometer
[FIG. 1]. Note that the “float tube” could be non-tubular in
shape (for example, it could be a long rectangle). Also, the
“float tube” could be any material of known volume and
density—the only requirement is that the density of the
“float tube” must be less than the density of the fluid the
body or object will be immersed in. The purpose of the
device (buoyometer) is to measure the magnitude (volume/
weight) of the displacement of the fluid of known density it
is immersed in.

The “gauge tube” is used to measure the immersion depth
of the “float tube” in the fluid of known density.

The hydrostatic weight of any object/subject denser than
the liquid of known density (generally water) is determined
by fully immersing the object/subject in a body of the liquid
of known density (generally water) [FIG. 2]. The subject
then pulls the BuoyOMeter downwards such that the
BuoyOMeter remains exactly vertical in orientation (per-
pendicular to the surface of the fluid [FIG. 3]) until the
subject’s hydrostatic weight (Downward force) is balanced
by the BuoyOMeter’s buoyant force (Upward force) [FIG.
4]. When this occurs, the individual seals the “gauge tube”
(with a finger)—sealing the height of the column of water in
the “gauge tube” representing the depth that the “float tube”
was submerged at force equilibrium (neutral buoyancy)
[FIG. 5]. The hydrostatic weight of the subject is thus
determined via Archimedes Principle [determining the
amount of upward force exerted when the forces were
balanced (Downward force=Upward force)]. This can be
determined by measuring the height of the column of water
residing in the sealed “gauge tube” via graduations on the
“float tube” or on the “gauge tube.”

This device and method can be used to determine the
hydrostatic weight of ANY object fully submerged in any
liquid of known density. For subjects that are less dense than
water, this device may be utilized in conjunction with
underwater weights of known density. That is, the subject
would physically attach to himself/herself/itself an item of
known underwater (hydrostatic) weight. By adding items of
known underwater weight until totally submerged, the
method of determining underwater weight (even negative
underwater weight—that is, buoyancy) can be determined as
described above.

For increased accuracy, the “float tube” would be nar-
rower and/or floats of known volume could be used to buoy
the subject during measurement. For example, if a subject
weighed between 5.1 and 6.0 pounds underwater, a known
volume float equivalent to 5.0 lbs buoyancy could be
attached to the subject and the subject could use a relatively
smaller diameter tubular “float tube” to determine exactly
the hydrostatic weight. The relatively narrower “float tube”
would increase accuracy.

I claim:

1. A method for determining a hydrostatic weight of a
body, the method comprising:

submerging a body in a liquid, wherein the liquid has a

known density;
positioning a device that is connected to the body such
that the device is at least partially outside of the liquid,
wherein the device has a known hydrostatic weight,
wherein the device comprises an open tube with a
gauge, wherein an orifice of the open tube is sealable by
a finger;

moving the device into the liquid until an instance in
which a buoyant force on the body is equal to a force
of gravity on the body; and
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determining a gauge level at the instance in which the
buoyant force on the body is equal to the force of
gravity on the body by sealing the orifice of the open
tube with the finger such that the open tube contains an
amount of the liquid.

2. The method of claim 1, wherein the method further
comprises removing a predetermined amount of air from the
body before positioning the device that is connected to the
body such that the device is at least partially outside of the
liquid.

3. The method of claim 1, wherein the method further
comprises:

determining the hydrostatic weight of the body using:

the known density of the liquid; and
the gauge level.

4. The method of claim 3, wherein the method further
includes using the hydrostatic weight to determine a fat mass
percentage of the body.

5. The method of claim 4, wherein the method further
includes using the fat mass percentage to determine a lean
body mass of the body.

6. The method of claim 1, wherein the device is positioned
and moved such that the device is perpendicular to a surface
of the liquid.

7. The method of claim 1, wherein submerging the body
in the liquid further includes, in an instance in which the
body is less dense than the liquid, connecting a weight
having a second known density to the body such that the
body and the weight together are more dense than the liquid.

8. The method of claim 1, wherein sealing the orifice of
the open tube with the finger such that the open tube contains
the amount of the liquid causes the amount of the liquid to
be statically retained within the open tube.

9. The method of claim 1, wherein the fluid is air.

10. The method of claim 1, wherein the liquid is water.

11. The method of claim 1, wherein the instance in which
the buoyant force on the body is equal to the force of gravity
on the body is an instance in which the body is suspended
within the liquid with no movement.

12. The method of claim 1, wherein the gauge of the open
tube further comprises a float member and a plurality of
markings, and wherein the float member and the plurality of
markings are configured to quantify the buoyant force.
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13. The method of claim 1, wherein the method is for
self-determining the hydrostatic weight of the body.

14. A device for determining a hydrostatic weight of a
body, the device comprising:

an open tube with a gauge, wherein an orifice of the open

tube is sealable by a finger, wherein the gauge of the
open tube comprises a float member and a plurality of
markings,

wherein the device has a known hydrostatic weight,

wherein the device is connected to a body, wherein the

device is configured to determine a gauge level at an

instance in which a buoyant force on the body is equal

to a force of gravity on the body by sealing the orifice

of the open tube with the finger such that the open tube

contains an amount of the liquid when:

the body is submerged in a liquid with a known density;
and

the device is moved into the liquid until the instance in
which the buoyant force on the body is equal to the
force of gravity on the body, a seal occurring to the
open tube at that instance, and

wherein the float member and the plurality of markings

are configured to quantify the buoyant force.

15. The device of claim 14, wherein, in an instance in
which the body is less dense than the liquid, a weight having
a second known density is connected to the body such that
the body and the weight together are more dense than the
liquid.

16. The device of claim 14, wherein sealing the orifice of
the open tube with the finger such that the open tube contains
the amount of the liquid causes the amount of the liquid to
be statically retained within the open tube.

17. The device of claim 14, wherein the device is posi-
tioned and moved such that the device is perpendicular to a
surface of the liquid.

18. The device of claim 14, wherein the device is used to
self-determine the hydrostatic weight of the body.

19. The device of claim 14, wherein the instance in which
the buoyant force on the body is equal to the force of gravity
on the body is an instance in which the body is suspended
within the liquid with no movement.
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