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(57) Abregé/Abstract:

he air damper Includes a piston reciprocating within a cylindrical housing. The piston includes a lip seal which is coated with a
minimum of 0.5% / seal part weight graphite powder/molybdenum disulfide. This provides for increased smoothness of operation
of the air damper, particularly at low speeds.
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AIR DAMPER WITH GRAPHITE COATED LIP SEAL

_ ABSTRACT OF THE DISCLOSURE

The air damper includes a piston reciprocating within a
cylindrical housing. The piston includes a 1lip seal which 1is
céated with a minimum of 0.5% / seal part weight graphite
powder/molybdenum disulfide. This provides for 1increased

smoothness of operation of the air damper, particularly at low

speeds.
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AIR DAMPER WITH GRAPHIT] QATED L,IP :

BACKGRO D OF TH

Field of the Invention
This invention pertains to the use of powdered graphite on the

lip seal of an air damper to cause the air damper to operate more

smoothly.

Dswﬁ_;hﬁ_ﬂw
In the prior art, an air damper of the type with a piston
shaft and a lip seal reciprocating within a body or cylinder is
well -known. However, a typical rubber seal may slide roughly,
particularly at low speeds; resu}ting in a rough operation of the
air damper. Many coatings may attract dust or plug the air orifice
thereby impairing the function of the air damper. Moreover, the
se of grease or silicone may cause the seal to stick in place and
not open. Moreover, the viscosity of grease increases under cold
conditiops which slows down the damping rate.
An elastomeric coating for a lip seal is disclosed in U.S.

Patent No. 4,818,620 entitled "Elastomer Coated Lip Seal", issued

on April 4, 1989 to Pilkington, but does not adequately address the

above deficiency.

Graphite powder for lubrication purposes 1s likewise old 1in
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the prior art, such as is disclosed 1in U.S. Patent No. 5,702,769
entitled "Method for Coating a Substrate with a Sliding Abrasion-
Resistant Layer Utilizing Graphite Lubricant Particles", issued on

December 30, 1997 to Peters but does not address the above

deficiency with regard to smoothness of operation.
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SUMMARY OF THE INVENTION

Accordingly this invention seeks to provide for 1increased
smoothness of operation of an air damper, particularly at low
speeds.

Further, this invention seeks to achieve the above aspect
without any impairment of the function of the air damper, such as
attracting dust or plugging the air orifice.

Further still, this invention seeks to achieve the above
aspects without unduly increased manufacturing expenses or other
deficiencies.

The invention in its broader aspects pertains to an air
damper comprising a cylindrical body having a first end, a second
end and an interior extending therebetween with a reciprocating
piston within the cylindrical body. A lip seal 1s operatively
positioned between the interior of the cylindrical body and the
reciprocating piston to form a relatively airtight seal. A
coating of graphite powder or molybdenum disulfide is on the lip
seal so as to increase smoothness of operation of the
reciprocating lip seal during relatively low force or speed manual
operation and an air communication passage 1is selectively
restricted as the piston reciprocates so as to effect damping.

More particularly, there is preferably provided a rubber oOr
thermoplastic elastomer lip seal coated with a minimum of 0.5%/
seal part weight graphite powder/molybdenum disulfide. Typically,
the 1lip seal 1is made of rubber or thermoplastic elastomer
impregnated with a minimum of 3% molybdenum/seal part weight, or
a minimum of 2% TEFLON®  (E) (polytetrafluoroethylene) or silicone/
seal part weight. The housing is typically made with a minimum of

2% silicone impregnated thermoplastic.
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BRIEF _DESCRIPTION OF THE DRAW S

Further objects and advantages of the invention will become
apparent from the following description and claims, and from the
accompanying drawings, wherein:

Figure 1 is a plan view of an air damper which is adaptable to
the present invention.

Figure 2 is a cross-sectional view of the housing of the air
damper which 1is édaptable to the present inventioh, illustrating
the film of graphite powder spread within the interior' of the
housing by the movement of the piston.

Figure 3 is a plan view of the piston and shaft of an air
damper which is adaptable to the present invention.

Figure 4 is a plan view of the piston of an air damper which
is adaptable to the present invention, with the two positions of

the lip seal shown in phantom.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the drawings in detail wherein like numerals
refer to like elements throughout the several views, one sees that
Figure 1 is a plan view of an air damper 10 which 1s adaptable to
the present invention. This air damper 10 1is disclosed 1n more
detail in Canadian Patent File No. 2,280,746 filed Augqust 26, 1999,
entitled "Silent Damper with Anti-Rattle Shaft".

Air damper 10 typically comprises a cylindrical housing 12
with a closed end 14 and an open end 16 (see Figure 2), along with
a piston 18 attached to a shaft 20 with an attachment head 22 (see
Figure 3). Selective air communication groove 24 is formed between
disks 26, 28 of piston 18 (see Figure 4). The vertical portion (in
the orientation shown in Figure 4) of selective air communication
groove 24 formed on disk 28 has substantially greater area than the
vertical portion of selective air communication groove 24 formed on
disk 26. Lip seal 30 urges radially outward against the interior of
cylindrical housing 12 to form a relatively airtight seal. As
piston 18 is extended or withdrawn from cylindrical housing 12, 1lip
seal 30 urges against disk 26 thereby restricting the passage of
air through selective air communication groove 24 thereby effecting

damping. However, as piston 18 is retracted into housing 12, lip
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seal 30 urges against disk 28 thereby allowing increased passage
of air through selective air communication groove 24 thereby
diminishing damping. It is important to the operation of air

damper 10 that selective air communication groove 24 not become

plugged or blocked.

As evidenced by film 32 shown on the interior of housing 12
on Figure 2, lip seal 30 is coated with a minimum of 0.5%/seal
part weight graphite powder/molybdenum disulfide or equivalent.
Moreover, typically, lip seal 30 1s made of rubber or
thermoplastic elastomer impregnated with a minimum of 3%
molybdenum/seal part weight, or a minimum of 2% TEFLON
(polytetrafluorocethylene) or silicone/seal part weight.
Cylindrical housing 12 is typically made with a minimum of 2%

silicone impregnated thermoplastic.

This graphite powder as evidenced by film 32 allows for
smoother operation of piston 18 within housing 12 without the

risk of attracting dust or plugging selective air communication

groove 24.

Thus the several aforementioned aspects and advantages

are most effectively attained. Although a single preferred
embodiment of the invention has been disclosed and
described in detail herein, it should be understood
that this invention is in no sense limited
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thereby and its scope is to be determined by that of the appended

claims.
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The embodiments of the invention in which an exclusive property or

privilege 1s claimed are defined as follows:

1. An alr damper comprising:

a cylindrical body having a first end, a second end and
an interior extending therebetween;

a reciprocating piston within said cylindrical body;

a lip seal operatively positioned between said interior
of said cylindrical body and said reciprocating piston to form a
relatively airtight seal;

a coating of graphite powder or molybdenum disulfide on
sald 1lip seal so as to increase smoothness of operation of said
reciprocating lip seal during relatively low force or speed manual
operation; and

an alr communication passage which 1s selectively

restricted as said piston reciprocates so as to effect damping.

2. The air damper of claim 1 wherein said graphite powder
further includes a minimum 0.5% seal part weight graphite powder

or molybdenum disulfide.

3. The air damper of claim 2 wherein said lip seal includes

rubber or thermoplastic.elastomer impregnated with a minimum of 3%

molybdenum.

4 . The air damper of claim 2 wherein said lip seal includes

rubber or thermoplastic elastomer impregnated with a minimum of 2%

polytetrafluorocethylene.

5. The air damper of claim 2 wherein said lip seal 1includes

rubber or thermoplastic elastomer impregnated with a minimum of 2%

8
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silicone.

6. The air damper of claim 2 wherein said lip seal includes
rubber or thermoplastic elastomer impregnated with a minimum of 2%

wax.

7. The air damper of claim 1 wherein said reciliprocating

piston includes said lip seal.

8. The air damper of claim 7 wherein said piston includes
a pair of disks, wherein said air communication passage extends
between said disks and wherein said lip seal is positioned between
said disks, such that as said piston is withdrawn from said
cylindrical body, said lip seal urges against one of said disks to
selectively restrict said air communication passage and such that
as said piston is retracted into said cylindrical body, said lip
seal urges against the other one of said disks to selectilvely

restrict said air communication passage.

9. The air damper of claim 8 wherein said pilston includes

a second lip seal between said disks.
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