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(57) Abrégée/Abstract:

A diaphragm for a diaphragm pump Is in the form of a vehicle tire. The vehicular tire has a first mounting face, a second mounting
face and a circumferential tread portion positioned between first mounting face and the second mounting face. A first sealing disk Is
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(57) Abrege(suite)/Abstract(continued):

secured to the first mounting face of the tire. A second sealing disk Is secured to the second mounting face of the tire. An Iinlet valve
positioned on either the first sealing disk or the second sealing disk. An outlet valve Is positioned on either the first sealing disk or
the second sealing disk.
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ABSTRACT OF THE DISCLOSURE

A diaphragm for a diaphragm pump is in the form of a
vehicle tire. The vehicular tire has a first mounting face,
a second mounting face and a circumferential tread portion
positioned between first mounting face and the second mounting
face. A first sealing disk 1s secured to the first mounting
face of the tire. A second sealing disk is secured to the
second mounting face of the tire. An inlet valve positioned
on either the first sealing disk or the second sealing disk.
An outlet valve 1s positioned on either the first sealing disk

or the second sealing disk.




10

15

20

25

30

35

CA 02327012 2000-11-28

TITLE OF THE INVENTION:
Diaphragm For A Diaphragm Pump

FIELD OF THE INVENTION

The present 1invention relates to a diaphragm for a

dliaphragm pump

BACKGROUND OF THE INVENTION

If there 1s not sufficient oxygen in the water, fish will
die. In order to aerate fish ponds, diaphragm pumps are
secured to windmills. As the wind blows, the diaphragm of the
diaphragm pump moves through a c¢ycle in which first the
diaphragm is expanded to draw in air and then the diaphragm is

contracted to expel the air into the fish pond.

When the wind blows lightly, the diaphragm pump functions
well. When the wind blows moderately, the diaphragm of the
diaphragm pump experiences accelerated wear. When the wind
blows strongly, the diaphragm of the diaphragm pump is rapidly

destroyed if not disconnected.

SUMMARY OF THE INVENTION
What i1s required 1s a more robust form of diaphragm for

a diaphragm pump.

According to the present 1invention there is provided a
diaphragm for a diaphragm pump which is in the form of a
vehicle tire. The vehlcular tire has a first mounting face,
a second mounting face and a circumferential tread portion
positioned between first mounting face and the second mounting
face. A first sealing disk 1is secured to the first mounting
face of the tire. A second sealing disk 1s secured to the
second mounting face of the tire. An inlet wvalve positioned
on either the first sealling disk or the second sealing disk.
An outlet valve 1s positioned on either the first sealing disk

or the second sealing disk.
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A great deal of engineering has gone into vehicular tires

to ensure they are not subject to premature failure. These
qualities of durability, enable the vehicular tire to function
as an extremely robust form of diaphragm for a diaphragm pump.
Some vehlicular tires function better than others. There are
very few diaphragm pumps that are large enough or powerful

enough to function with a truck tire. 1In contrast, a trailer

tire or a wheel barrow tire can be made to function with some

models of diaphragm pump currently available.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will become more
apparent from the following description in which reference is
made to the appended drawings, the drawings are for the purpose

of 1llustration only and are not intended to in any way limit

the scope of the i1nvention to the particular embodiment or
embodiments shown, wherein:

FIGURE 1 1s a side elevation wview, 1in section, of a
diaphragm pump equipped with a diaphragm constructed in
accordance with the teachings of the present invention.

FIGURE 2 1s a side elevation view, 1n section, of the
diaphragm pump 1llustrated in FIGURE 1, with the diaphragm
commencing the intake phase of i1ts operating cycle.

FIGURE 3 1s a side elevation view, 1n section, of the
diaphragm pump 1llustrated 1in FIGURE 1, with the diaphragm
fully extended 1n the intake phase of its operating cycle.

FIGURE 4 1s a side elevation view, 1in section, of the
diaphragm pump 1llustrated in FIGURE 1, with the diaphragm in
the exhaust phase of its operating cycle.

FIGURE 5 is a detailed front elevation view, in section,
of a portion of a motion converting linkage for the diaphragm
pump i1llustrated in FIGURE 1.

FIGURE 6 1s a side elevation view, 1n section, of a fish
pond in which is 1nstalled the diaphragm pump illustrated in
FIGURE 1.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The preferred embodiment, a diaphragm for a diaphragm pump

generally i1dentified by reference numeral 10, will now be
described with reference to FIGURES 1 through 6.

Structure and Relationship of Parts:

Referring to FIGURE 1, diaphragm 10 includes a vehicular
tire 12 that has a first mounting face 14, a second mounting
face 16 and a circumferential tread portion 18 that is
positioned between first mounting face 14 and second mounting
face 16. A first sealing disk 20 1s secured to first mounting
face 14 of tire 12. A second sealing disk 22 is secured to
second mounting face 16 of tire 12. An inlet wvalve, generally
indicated by reference numeral 24, and an outlet wvalve,
generally indicated by reference numeral 26, are positioned on
second sealing disk 22. Inlet valve 24 and outlet valve 26
each have wvalve seat 28 and a wvalve member 30. Each wvalve
member 30 1s mounted on a spring 32. In the illustrated
embodiment, both 1inlet wvalve 24 and outlet wvalve 26 are
illustrated as being positioned on second sealing disk 22,
however i1t will be appreciated that inlet valve 24 and outlet
valve 26 can be positioned on either first sealing disk 20 or
second sealing disk 22. It will also be appreciated that tire
12 that 1s used can be a trailer tire, a wheel barrow tire, or

any other suitable tire.

Diaphragm 10 1s installed in a diaphragm pump, generally
indicated by reference numeral 100. Referring to FIGURE 1,
diaphragm pump 100 includes a housing 102, diaphragm 10, and
a reciprocating member 104 that 1s attached to first sealing
disk 20. Second sealing disk 22 1s secured to a post 106 that
extends vertically from bottom 108 of Thousing 102.
Reciprocating member 104 moves first sealing disk 20 toward and
away from second sealing disk 22 as reciprocating member 104
reclprocates. Support members 110 are provided that extend

from sides 112 of housing 102 to support a sleeve 114. Sleeve

114 guides reciprocating member 104 during reciprocating
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movement.

A motion converting drive linkage, generally indicated by
reference numeral 116 1is provided that converts rotary input
motion of an 1nput crank 118 to reciprocating motion of
reciprocating member 104. Drive linkage 116 includes a bar
120 that extends inward horizontally from housing 102. Bar 120
has a first end 122, a second end 124 and a midsection 126.
First end 122 of bar 120 1s pivotally connected to side 112 of
housing 102 at pivotal connection 128 in such a manner that bar
120 can pivot upward or downward. A connecting rod 130 is
provided having a first end 132 and a second end 134. First
end 132 of connecting rod 130 is pivotally connected to and
extends vertically down from second end 124 of bar 120 while
second end 134 of connecting rod 130 1s connected to the
perimeter of 1nput c¢rank 118. Referring to FIGURE 5,
reciprocating member 104 1s secured to midsection 126 of bar
120 by a bracket 136 and bolts 138.

Operation:

The use and operation of diaphragm 10 will now Dbe
described with reference to FIGURES 1 through 6. Input crank
118 of diaphragm pump 100 1s attached to an external device,
preferably a windmill (not shown), that provides rotary input.
Referring to FIGURES 1 through 4, rotary input motion causes
input crank 118 to turn, which in turn causes connecting rod
130 to be lifted up and down. As connecting rod 130 is lifted
up and down, connecting rod 130 causes second end 124 of
attached bar 120 to move up and down. When second end 124 of
bar 120 moves up and down, bar 120 causes reciprocating member
104 that i1s attached to midsection 126 of bar 120 to also move
up and down 1n a reclprocating motion so as to expand or
compress diaphragm 10.

Diaphragm 10 moves through a cycle in which diaphragm 10
1s expanded to draw i1n alir and then diaphragm 10 is contracted
to expel the air. Referring to FIGURE 2, as first sealing disk
20 and second sealing disk 22 are moved away from each by other

reciprocating member 104, diaphragm 10 1s expanded drawing air
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through inlet wvalve 24 1into tire 12. During expansion of
diaphragm 10, the inflow of air compresses spring 32 of inlet
valve 24 moving valve member 30 out of valve seat 28 to allow
air to flow into diaphragm 10 while spring 32 in outlet wvalve
26 biases valve member 30 1into valve seat 28 to prevent air
from escaping through outlet wvalve 26 during expansion.

Referring to FIGURE 3, reciprocating member 104 then reaches
th

movement. Referring to FIGURE 4, as first sealing disk 20 and

ol

= limit of i1ts upward movement and begins i1ts downward

second sealing disk 22 are moved toward each other by

reciprocating member 104 air is forced out of tire 12 through

outlet wvalve 26. During contraction of diaphragm 10, air
being expelled forces spring 32 of outlet valve 26 to compress
such that wvalve member 30 of outlet wvalve 26 1is moved out of
valve seat 28 so as allow air to exit diaphragm 10 through
outlet valve 26. The force of air being expelled forces valve

member 30 of inlet valve 24 into valve seat 28 so as to create

a seal which prevents air from exiting through inlet valve 24
during contraction of diaphragm 10. The cycle then repeats
itself again, as reciprocating member 104 reaches the limit of
its downward movement and begins 1ts upward movement. Referring
to FIGURE 6, the repeated cycle of diaphragm pump 100 makes it
suitable for use in conjunction with aerating a pond 140 so as
to ensure there is enough oxygen 1n the water 142 to support
fish and other organisms living in pond 140. A pipe 144 1s run
from outlet valve 26 of diaphragm 10 into pond 140 so that air
expelled from diaphragm 10 aerates water 142 in pond 140.

Tires are engineered for use under the most demanding
conditions. When a tire 1s used as a diaphragm for a diaphragm
pump, as described above, the 1life of the diaphragm 1is

dramatically i1ncreased.

It i1s preferred that the output be intermittent, rather
than continuous. In the proto-type, a gear reduction unit was
used to provide one stroke every five seconds. This appeared

to give the best results. Water would flow 1nto the outlet
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piping between strokes. Alr would then displace the water
during the pump stroke. This was found to promote better

circulation within the pond.

5 The pump, as described, provides a number of advantages.
One advantage 1s that 1t 1s quiet, and avoids the noise
pollution that is inherent in other pumping devices. Another
advantage is that the use of the device does not introduce oil

or lubricants into the pond.

10
In this patent document, the word "comprising" is used in
its non-limiting sense to mean that i1tems following the word
are included, but i1tems not specifically mentioned are not
excluded. A reference to an element by the indefinite article
15 "a" does not exclude the possibility that more than one of the

element 1s present, unless the context clearly requires that

there be one and only one of the elements.

It will be apparent to one skilled in the art that
20 modifications may be made to the illustrated embodiment without
departing from the spirit and scope of the i1invention as

hereinafter defined in the Claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A diaphragm for a diaphragm pump, comprising:

a vehicular tire having a first mounting face, a second
mounting face and a circumferential tread portion positioned
between the first mounting face and the second mounting face;

a first sealing disk secured to the first mounting face
of the tire;

a second sealing disk secured to the second mounting face
of the tire;

an 1inlet valve positioned on one of the first sealing
disk and the second sealing disk; and

an outlet valve positioned on one of the first sealing

disk and the second sealing disk.

2. The diaphragm as defined in Claim 1, wherein the tire 1s
selected from a group consisting of a trailer tire and a wheel

barrow tire.



10

15

20

CA 02327012 2005-07-29

3. A diaphragm pump, comprising:
a housing;
a diaphragm consisting of:

a vehicular tire having a first mounting face, a
second mounting face and a circumferential tread portion
positioned between the first mounting face and the second
mounting face;

a first sealing disk secured to the first mounting

face of the tire;

a second sealing disk secured to the second
mountilng face of the tire;

an 1inlet wvalve positioned on one of the first
sealing disk and the second sealing disk; and

an outlet wvalve positioned on one of the first
sealing disk and the second sealing disk:;

the second sealing disk being secured to the housing;

a reciprocating member attached to the first sealing
disk, the reciprocating member moving the first sealing disk
toward and away from the second sealing disk as the
reciprocating member reciprocates; and

a drive linkage that drives the reciprocating member.
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