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An Insert member for use In a flexible diaphragm portion of a pump which enables such flexible diaphragm portion of such pump
to be provided with a substantially uniform non-obtrusive surface area that will be positioned in such pump for intimate contact
with a material to be pumped. Such Iinsert member includes a first disc-like portion having both a first predetermined size and a
first predetermined configuration. There Is also a second disc-like portion having both a second predetermined size and a
second predetermined configuration. The second disc-like portion Is secured adjacent one surface thereof to a first surface of
the first disc-like portion and such second disc-like portion extends from the first surface of such first disc-like portion for a
predetermined distance. This second disc-like portion Is disposed substantially in a center poriton of the first surface of such
first disc-like portion. A plurality of apertures are formed through the first disc-like poriton which have a third predetermined size
and a third predetermined configuration. This plurality of apertures provides an overall predetermined open area through the
first disc-like portion for receiving a rubber compound therein and thereby significantly improve bonding of the improved insert
type member to such flexible diaphragm portion of such pump. A securing means Is engageable at least with the second disc-

like poriton for securing the insert member to an elongated piston rod-like member disposed for reciprocal movement within
such pump.
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ABSTRACT OF THE DISCLOSURE

An 1nsert member for use in a flexible diaphragm portion
of a pump which enables such flexible diaphragm portion of
such pump to be provided with a substantially uniform non-
obtrusive surface area that will be positioned in such pump
for i1ntimate contact with a material to be pumped. Such
insert member includes a first disc-like portion having both
a first predetermined size and a first predetermined
configuration. There 1s also a second disc-like portion
having both a second predetermined size and a second
predetermined confiquration. The second disc-like portion 1is
secured adjacent one surface thereof to a first surface of
the first disc-like portion and such second disc-like portion
extends from the first surface of such first disc-like
portion for a predetermined distance. This second disc-like
portion 1s disposed substantially in a center portion of the
first surface of such first disc-like portion. A plurality
of apertures are formed through the first disc-like portion§
which have a third predetermined size and a third
predetermined configuration. This plurality of apertures
provides an overall predetermined open area through the first
disc-like portion for receiving a rubber compound therein and
thereby significantly improve bonding of the improved insert
type member to such flexible diaphragm portion of such pump.
A securlng means 1s engageable at least with the second disc-
like portion for securing the insert member to an elongated
piston rod-like member disposed for reciprocal movement

within such pump.
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IMPROVED INSERT TYPE MEMBER FOR USE
IN A FLEXIBLE TYPE PUMP DIAPHRAGM

FILKLD OF THE INVENTION

The present invention relates, in general, to certain

flexible diaphragm type pumps and pumplng systems and, more

particularly, this invention relates to flexible dlaphragms

that arxe utilized in such diaphragm Lype pumps and, still

even more particularly, this invention relates to an improved

insert type member that is molded into the body porticn of

such flexible diaphragm to which a piston rod-like member rar

ve attached so as to provide a sgubstantially uniform non-
obtrusive type surface on such flexible diaphragm.

BACKGROUND OF THE INVENTION

As is generally quite well known in the prior art,

tlexible type diaphragms are an integral part of a large
variety of pumps. In these prior art type flexible

diaphragmsa flange type member is normally used to hold the

flexible diaphragm and secure it to the piston rod-1like
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member which is positioned for reciprocal movement within the
pump. These flexible diaphragms, that are currently being
extensively utilized in these flexible diaphragm type pumps,
have a hole disposed in the center of them through which the
flange type member is secured to the piston rod-like member.
The flange type member used to hold such flexible
diaphragm exhibits a metal surface that is exposed to the
fluid and/or any other type material that is to be pumped.

This exposed metal surface can, and oftentimes does, present

a number of rather severe problems in certain applications
known to applicant. This exposed metal surface, for example,

can be a likely source of undesirable contamination.
Furthermore, such exposed metal surface can be a place where
a number of detrimental types of bacteria can grow.

Thus, 1n those particular applications which require
very strict sanitary conditions be achieved, such as will
normally be required in the food industry and/or in the
medical field, it has usually been the practice for stainless
steel to be the material utilized to make this flange type
member. Even though stainless steel can be made to exacting
sanitary conditions, the use of such stainless steel does not
completely eliminate all of the sites where such detrimental
bacteria may grow since there are crevices where the flange
type member attaches to such flexible diaphragm.

Applicant 1s aware of a number of previous attempts to

incorporate an insert type member within the body portion of

these flexible diaphragms and thus present a highly desirable
non-obtrusive type surface which will come into contact with

the material being pumped. However, each of these prior
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attempts to incorporate such an insert type member within the
body portion of these flexible diaphragms have been totally
unsuccessful. The primary reason for this 1s that the
required piston action of the pump has resulted 1in such
insert type member being pulled out of the rubber diaphragm

and the pump was left in an unusable and broken condition.

SUMMARY OF THE INVENTION

The present invention provides an improved insert type
member for utilization in a flexible diaphragm portion of
certain pump types. This improved insert type member will
enable such flexible diaphragm portion of such pump to be
provided with a substantially uniform non-obtrusive surface
area that will be in intimate contact with a predetermined
type material to be pumped. Such improved insert type member
will include a first disc-like portion. The first disc-like
portion has each of a first predetermined size and a first
predetermined configuration. There is a second disc-like
portion having each of a second predetermined size and a
second predetermined configuration. This second disc-like
portion is secured to a first surface of such first disc-like
portion and this second disc-like portion extends from such
first surface of the first disc-like portion for a
predetermined distance. In addition, such second disc-like
portion is disposed substantially in a center portion of such
first surface of the first disc-like portion of such improved
insert type member. A predetermined plurality of apertures,
having a third predetermined size and a third predetermined
configuration, are formed through such first disc-like

portion. Such predetermined plurality of apertures provides
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an overall predetermined open area through such first disc-
like portion for receiving rubber therein and, thereby,
significantly improve the bonding of such improved insert
type member to the flexible diaphragm portion of such pump.
The final essential component of this improved 1insert type
member is a securing means. This securing means is
engageable at least with such second disc-like portion for
securing the improved insert type member to an elongated
piston rod member that is disposed for reciprocal type
movement within such pump.

OBJECTS OF THE INVENTION

It is, therefore, one of the primary objects of the
present invention to provide an improved insert type member
to which a piston rod-like member can be attached and which
can be molded into the body portion of a flexible diaphragm
in order to provide a substantially non-obtrusive surface
area that will be in intimate contact with the fluid and/or
other type material to be pumped.

It is an additional object of the present invention to
provide an improved insert type member to which a piston rod-
like member can be attached which is molded into the body
portion of a flexible diaphragm in a manner such that the
piston forces being exerted on such improved insert type
member would not release it from such flexible diaphragm.

Another object of the present invention is to provide an
improved insert type member to which a piston rod-like member

can be attached and which can be molded into the body portion

of such flexible diaphragm in a manner such that a side of

such flexible diaphragm disposed directly opposite such
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insert type member can be a substantially continuous piece of
a preselected chemically inert type material.

Still another object of the present invention is to

provide an improved insert type member which can be molded
into the body portion of a flexible diaphragm and to which a
piston rod-like member can be attached that i1s cost
effective.

Yet another object of the present invention is to
provide an improved insert type member which can be molded
into the body portion of a flexible diaphragm and to which a
piston rod-like member can be attached which will
significantly reduce the maintenance requirements for pumps
equipped with such improved insert type member.

A further object of the present invention is to provide
an improved insert type member which can be molded into the
body portion of a flexible diaphragm and to which a piston
rod-like member can be attached which will significantly
reduce the downtime for pumps equipped with such improved
insert type member.

Another object of the present invention is to provide an
improved insert type member which can be molded into the body
portion of a flexible diaphragm and to which a piston rod-
like member can be attached which is relatively easy to
replace when necessary.

In addition to the numerous objects and advantages of
the present invention described above, various other ob7jects
and advantages of the improved insert type member will become
more readily apparent to those persons who are skilled in the

flexible diaphragm type pump art from the following more
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detailed description of the invention, particularly, when

such description is taken in conjunction with the attached

drawing Figures and with the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top view of a presently preferred
embodiment of the improved insert type member which can be
bonded in a flexible diaphragm;
Figure 2 is a cross-sectional view taken along the lines
II-II of Figure 1;

Figure 3 is an enlarged fragmented view of a presently

preferred securing means for securing the improved insert
type member to a pump piston rod-like member; and

Figure 4 is a cross-sectional view of a flexible
diaphragm having the improved insert type member embedded

therein.

BRIEF DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENT OF THE INVENTION

Prior to preceding to the much more detailed description

of the present invention, 1t should be noted that, for the
sake of clarity and understanding of the invention, identical
components which have identical functions have been

designated with identical reference numerals throughout the
several views illustrated in the drawing Figures.

Reference is now directed, more particularly, to Figures
1 through 4 of the attached drawings. Illustrated therein 1is

one presently preferred embodiment of an improved insert type
member, generally designated 10, produced according to the
instant invention. This improved insert type member 10 1is

adapted to be utilized in a flexible diaphragm portion 12
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~ (Figure 4) of a piston type pump (not shown). The insert
type member 10 enables such flexible diaphragm portion 12 of
the pump to be provided with a substantially uniform non-
obtrusive surface area 14. This surface area 14 will be
positioned within such pump for intimate contact with a
predetermined type material to be pumped.

Such improved insert type member 10 will include a first
disc-like portion 16 having each of a first predetermined

size and a first predetermined configuration. The improved
insert type member 10 includes a second disc-like portion 18
having each of a second predetermined size and a second
predetermined configuration. This second disc-like portion
18 is secured to a first surface 20 of such first disc-like
portion 16.

This second disc-like portion 18 extends from the first
surface 20 of such first disc-like portion 16 for a
predetermined distance. 1In addition, such second disc-like

portion 18 is preferably disposed substantially in a center

portion of the first surface 20 of such first disc-like
portion 16 of the improved insert type member 10.

In the presently most preferred embodiment of such
improved insert type member 10, the first disc-like portion
16 will exhibit a generally round shape. Additionally, such

first predetermined configuration of this first disc-like

portion 16 will include a generally convex shaped second
surface 22 which is disposed radially opposite the first

surface 20. This first surface 20 of such first disc-like

portion 16 will be a substantially flat surface.
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Further, the peripheral surface 24 of such first disc-
like portion 16 includes a radius type edge portion 26 that
will be located adjacent at least one of the first surface 20
and such second surface 22. 1In the presently most preferred
embodiment of the improved insert type member 10, according
to the present invention, such peripheral surface 24 of such
first disc-like portion 16 includes such radius type edge
portion 26 located adjacent each of such first surface 20 and
the second surface 22.

In this embodiment of the improved insert type member
10, such second predetermined configuration of the second
disc-like portion 18 will be an elongated and generally round
shaped configuration. In addition, in the particular
embodiment presently being described, such pfedetermined
distance that the second disc-like portion 18 will extend
from the first surface 20 of such first disc-like portion 16,
of the improved insert type member 10, will generally be
between at least about 0.25 inch and about 0.4 inch.

Additionally, this elongated and generally round second
disc-like portion 18 of such improved insert type member 10
will, preferably, have a diameter that i1s generally between
at least about 0.94 inch and about 1.06 inches.

The improved insert type member 10 further includes a
plurality of apertures 28. The plurality of apertures 28
have a third predetermined size and a third predetermined
configuration. Such plurality of apertures 28 are formed
through such first disc-like portion 16 in order to provide

an overall predetermined open area through such first disc-

like portion 16 for receiving a rubber compound 30 therein
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and thereby significantly improve the bonding capability of
the improved insert type member 10 to such flexible diaphragm
portion 12 of such pump. In addition, this rubber compound
30 provides the mechanism which enables the improved insert
type member 10 to resist being pulled out of the flexible
diaphragm portion 12.

In a presently preferred embodiment of such improved
insert type member 10 the third predetermined configuration
of at least one of such plurality of such apertures 28 will
exhibit a shape that 1s generally round. In the most
preferred embodiment, of the invention, such third
predetermined configuration of each of the plurality of such
apertures 28 will exhibit a shape that is generally round.

Additionally, the diameter of each of these generally
round apertures 28 will generally be in a range of between
about 0.35 inch and about 0.4 inch. Furthermore, in this
improved insert type member 10, such overall predetermined
open area provided by this plurality of such apertures 28
will generally be in the range of between about 10.0 percent
and about 40.0 percent of the overall surface area of the
convex shaped second surface 22 of such first disc-like
portion 16 of the insert type member 10. In the presently
most preferred embodiment of such improved insert type member
10, the overall predetermined open area provided by this
plurality of such apertures 28 will generally be in the range
of between about 15.0 percent and about 25.0 percent of such
overall surface area of the convex shaped second surface 22
of such first disc-like portion 16 of the improved insert

type member 10.
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The final essential component of such improved insert
type member 10 is a securing means, generally designated 40.
Such securing means 40 is engageable at least with the second
disc-like portion for securing the improved insert type
member 10 to an elongated piston rod-like member (not shown)
which 1s disposed for reciprocal type movement within such
pump.

In the presently preferred embodiment of such improved
insert type member 10, such securing means 40 will at least
include a threaded apertufe pOrtion 32. This threaded
aperture portion 32 of the securing means 40 will be formed
in at least the second disc-like portion 18 of the improved
insert type member 10. As is clearly illustrated in Figures
2 and 4, it is even more preferred for such threaded aperture
portion 32 of the securing means 40 to extend completely
through such second disc-like portion 18 and into the first
disc-like portion 16 of the improved insert type member 10.

Such i1mproved insert type member 10, in accordance with
the presently preferred embodiment of the invention, will be

produced as an integral one piece type casting from a

preselected material. Such preselected material is selected
from the group consisting of metal and plastic. Preferably,
such preselected material will be metal. Such metal is
preferably cast iron.

It 1s also presently preferred that at least a portion
surface area of such improved insert type member 10 will be

abraded prior to molding into the body portion of such

flexible diaphragm portion 12 of such pump. Most preferably

each surface of the improved insert type member 10 is abraded

10



CA 02195274 2001-02-07

prior to molding into the body portion of such flexible

diaphragm portion 12 of such pump. The abrading of each of

such surfaces of the improved insert type member 10 1isg
accomplished by at least one of sandblasting and chemically

etching.

Furthermore, the improved insert type member 10

according to the presently preferred embodiment of the

invention, will be coated with an adhesive layer 34 prior to

molding into the body portion of such flexible diaphragm

portion 12 of such pump. The presently preferred adhesive

layer 34 to be utilized in this application is Thixon® 2000 .

While a presently preferred and a number of alternative

embodiments of the present invention have been described ir

detail above, it sghould be understood that varicus ofther

adaprtations and/or moedifications of the improved insert type

member for use in flexible diaphragms may be envisioned by

those persons who are skilled in the relevant art without
departing from either the spirit of the invention or the

gscope of the appended claims.
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I claim:

1. An improved insert type member for utilization in a
flexible type diaphragm portion of a pump which will enable
such flexible type diaphragm portion of such pump to be
provided with a substantially uniform non-obtrusive surface
area that will be positioned in such pump for intimate
contact with a predetermined type material to be pumped, said
improved insert type member comprising:

(a) a first disc-like portion, said first disc-like
portion having both a first predetermined size and a first
predetermined configuration;

(b) a second disc-like portion, said second disc-like
portion having both a second predetermined size and a second
predetermined configuration, said second disc-like portion
being secured adjacent one surface thereof to a first surface
of said first disc-like portion, said second disc-like

portion extending from said first surface of said first disc-

like portion for a predetermined distance and said second
disc-like portion being disposed substantially in a center
portion of said first surface of said first disc-like portion
of said improved insert type member;

(c) a plurality of apertures formed through said first
disc-like portion, said plurality of apertures having both a
third predetermined size and a third predetermined
configuration, said plurality of apertures providing an
overall predetermined open area through said first disc-like
portion for receiving a preselected rubber compound therein

and thereby significantly improve bonding of said improved

12



2195274

insert type member to such flexible type diaphragm portion of
such pump; and

(d) a securing means engageable at least with said
second disc-like portion for securing said improved insert
type member to an elongated piston rod-like member disposed

for reciprocal type movement within such pump.

2. An improved insert type member, according to claim
1, wherein said improved insert type member is manufactured
as an integral one piece type casting from a preselected

material.

3. An improved insert type member, according to claim
2, wherein said preselected material utilized to produce such

improved insert type member 1is selected from the group

consisting of metal and plastic.

4. An improved insert type member, according to claim

3, wherein said preselected material is metal.

5. An improved insert type member, according to claim

4, wherein said metal is cast iron.

6. An improved insert type member, according to claim
1, wherein said first disc-like portion i1is generally round
and said first predetermined configuration includes a
generally convex shaped second surface disposed radially

opposite said first surface and said first surface of said

first disc~like portion i1is substantially flat.
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7. An improved insert type member, according to claim

6, wherein a peripheral surface of said first disc-like
portion includes a radius type edge portion adjacent at least

one of said first surface and said generally convex shaped

second surface.

8. An improved insert type member, according to claim
6, wherein said peripheral surface of said first disc-like
portion includes said radius type edge portion adjacent each
of said first surface and said generally convex shaped second

surface.

9. An improved insert type member, according to claim
1, wherein said second predetermined configuration of said

second disc-like portion i1is an elongated and generally round

configuration.

10. An improved insert type member, according to claim
9, wherein said predetermined distance said second disc-like
portion extends from said first surface of said first disc-
like portion of said improved insert type member 1s generally

in a range of between at least about 0.25 inch and about 0.4

inch.

1l1. An improved insert type member, according to claim

10, wherein said elongated and generally round second disc-

like portion has a diameter of generally in a range of

between about 0.94 inch and about 1.06 inches.
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12. An improved insert type member, according to claim
1, wherein said third predetermined configuration of at least

one of said plurality of said apertures 1s generally round.

13. An improved insert type member, according to claim
12, wherein said third predetermined configuration of each of

said plurality of said apertures is generally round.

14. An improved insert type member, according to claim

13, wherein a diameter of said generally round apertures is

generally in a range of between about 0.35 inch and about 0.4

inch.

15. An improved insert type member, according to claim
1, wherein said overall predetermined open area provided by

said plurality of said apertures is generally in a range of

between about 10.0 percent and about 40.0 percent of an

overall surface area of said convex shaped second surface of

said first disc-like portion of said improved insert type

member.

16. An improved insert type member, according to claim
15, wherein said overall predetermined open area provided by

said plurality of said apertures is generally i1n a range of

between about 15.0 percent and about 25.0 percent of said

overall surface area of said convex shaped second surface of

said first disc-like portion of said improved insert type

member.
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17. An lmproved insert type member, according to claim

1, wherein gaid securing means at least includes a threaded

aperture portion formed in at least said second disc-1ike

porticn of said improved insert type member.

18 An 1mproved inesert type member, according to claim

1, wherein at least a portion of said lmproved insert type

Syt

member 1is abraded prior to molding into a body portion of

such flexible type diaphragm portion of such pump .

19. An lmproved insert type member, according to claim

18, wherein each surface of said improved insert type member

1s abraded priocr to such molding into such body porticn of

such flexible type diaphragm portion of such pumpg .

20. An 1mproved insert type member, according to claim

15, wherein said each surface of said improved insert type

member is at least one of sandblasted and chemically etched

C.

priox to such melding into such body portion of such flexible

type diaphragm portion of such pump.

2l. An improved insert type member, according to claim
1, wherein at least a portion of said improved 1insert type

member 1g coated with a preselected adhesive layer prior to

such molding into such body portion of such flexible tLype

diaphragm portion of such pump.

16
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22. An improved insert type member, according to claim

21, wherein salid preselected adhesive layer 1s Thixon® 2000.

16A
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