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COMPRESSOR ASSEMBLY WITH DEFLECTOR

Cross References To Related Applications

[0001] This application claims priority to U. S. Provisional Patent Application

No. 60/188,501 filed on March 10, 2000.

Statement Regarding Federally Sponsored Research

[0002] Not Applicable

Background of the Invention

[0003] This invention relates to piston pumps and compressors, and more
particularly to an air cooled, piston compressor.

[0004] In a typical air cooled, piston compressor, a housing encloses a piston
reciprocating in a cylinder sleeve to compress air. Air is compressed by the piston
which draws air into the cylinder sleeve in a downstroke, and forces the air out of the
cylinder sleeve in an upstroke. The air passes through a valve assembly mounted to
the cylinder sleeve top which directs the flow of air through the cylinder. A fan draws
cooling air into the housing to cool the piston and cylinder sleeve.

[0005] The piston reciprocates in the cylinder sleeve with a seal material
mounted thereon which establishes a sliding seal with the interior of the cylinder
-’sl'eeve. The seal can pick up contaminants which collect on the cylinder sleeve interior
surface. These contaminants can work their way up the inside of the cylinder sleeve
and into the compression chamber, damaging the cylinder sleeve, piston seal material,

and fouling the compressed air.
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[0006] The fan draws contaminants into the housing with the cooling air.
These contaminants are propelled by the fan, and can impinge directly onto the
reciprocating piston and lower portion of the cylinder sleeve, thus increasing the
ﬁotential for damage to the compressor. Therefore a need exists to protect the piston

and cylinder sleeve from contaminants propelled into the housing by the fan.

Summary of the Invention

[0007] The present invention provides a compressor assembly which includes
a housing having an air inlet. A cylinder sleeve having an end open into the housing
receives a piston disposed in the housing. The piston extends into the cylinder sleeve
open end for reciprocal movement in the sleeve. A fan fixed relative to the housing
causes air to flow through the inlet toward the piston. A deflector is interposed
between the piston and the inlet, wherein the deflector prevents air flowing through
the inlet from impinging directly onto the piston.

[0008] A general objective of the present invention is to prevent contaminants
from impinging directly on the reciprocating piston or inside the cylinder. This
objective is accomplished by positioning a deflector between the cooling air inlet and
piston/cylinder to shield the piston and cylinder sleeve from contaminants propelled
by the fan.

[0009] The foregoing and other objects and advantages of the invention will
appear from the following description. In the description, reference is made to the
accompanying drawings which form a part hereof, and in which there is shown by

way of illustration a preferred embodiment of the invention.
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Brief Description of the Drawings

[0010] Fig. 1 is a front view of a single cylinder compressor incorporating the

present invention;

[0011] Fig. 2 is a cross sectional view along line 2-2 of the compressor of Fig.
1

[0012] Fig. 3 is an exploded view of the compressor of Fig. 1;

[0013] Fig. 4 is a front view of an opposing two cylinder compressor

incorporating the present invention;

[0014] Fig. 5 is a cross sectional view along line 5-5 of the compressor of Fig.
4; and
[0015] Fig. 6 is an exploded view of the compressor of Fig. 4.

Detailed Description of the Preferred Embodiment

[0016] A compressor assembly 10, shown in Figs. 1-3, includes an electric
motor 12 mounted to a compressor housing 14. The motor 12 has a rotatable shaft 16
which extends into the housing 14 to drive a reciprocating wobble piston 18 and a fan
20. The housing 14 encloses the piston 18 which extends into a cylinder sleeve 22.
The shaft 16 eccentrically drives the piston 18 which reciprocates in the cylinder
sleeve 22 to compress air. Air is drawn into, and expelled from, the cylinder sleeve 22
by the piston 18 through a valve assembly 24.

[0017] The piston 18, cylinder sleeve 22, valve assembly 24, and fan 20 are
known in the art, such as used in Thomas Industries compressors Model Nos. TG-280,
T-200, and as disclosed in U.S. Pat. No. 4,190,402 which is fully incorporated herein

by reference. Although an electric motor is disclosed, other methods know in the art
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for rotatably driving a shaft may be used without departing from the scope of the
invention. For example, an internal combustion engine having a rotatable shaft can be
used to drive the piston 18.

[0018] The motor 12 drives an eccentric assembly 28 connected to the piston
18 to cause the piston 18 to reciprocate in the cylinder sleeve 22. The eccentric
assembly 28 has a connecting block 30 with a bore 32 formed therein which receives
an end of the motor shaft 16. The shaft 16 is fixed in the bore 32 using methods
known in the art, such as a screw, to prevent rotation of the shaft 16 in the bore 32. A
pin 34 offset from the bore 32 engages the piston 18, such that rotation of the shaft 16
drives the piston 18 in an inwardly and outwardly reciprocating motion in the cylinder
sleeve 22 to cause alternating suction and compression.

[0019] The wobble piston 18 includes a cup retainer 36 extending into the
cylinder sleeve 22, and connecting rod 38. As shown in Fig. 2, the piston 18
reciprocates in the cylinder sleeve 22 with a seal material 37 sandwiched between the
cup retainer 36 and the rod 38. The seal material 37 establishes a sliding seal with the
interior of the cylinder sleeve 22.

[0020] The connecting rod 18 has a cup retainer end rigidly connected to the
cup retainer 36, such as by a screw, and a connecting end 40. The connecting end 40
includes a bore 43 for engaging the pin 34 extending from the eccentric assembly 28.
The pin 34 rotates in the connecting rod bore 43, as it orbits around the shaft 16 axis.
Because the piston cup retainer 36 is fixed to the connecting rod 38, the cup retainer
36 also wobbles inside the cylinder sleeve 22.

[0021] The valve assembly 24 is mounted on the top of the sleeve 22, and

includes inlet 23 and discharge 25 valves. The valves 23, 25 allow air to be drawn into
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the cylinder sleeve 22 when the piston 18 is moving in an outwardly direction (away
from the valve assembly 24), and channels compressed air out of the cylinder sleeve
22 when the piston 18 is moving in an inwardly direction (toward the valve assembly
24).

[0022] The fan 20 is mounted to the eccentric assembly pin 34, and draws
cooling air into the housing 14 through an air inlet 17 to cool the piston 18 and
cylinder sleeve 22. The fan 20 is rotatably driven by the eccentric assembly 28, and
thus the motor shaft 16, and has blades 26 which draw the air into the housing 14.
Although an axial fan is shown, other fans, such as a centrifugal fan may be used. A
grill 27 mounted to the housing 14 over the air inlet 17 encloses the fan 20 in the
housing 14.

[0023] A deflector 42 interposed between the fan 20 and piston 18 protects the
piston 18 and cylinder sleeve 22 from contaminants drawn into the housing 14 by the
fan 20. The deflector 42 is formed from a thin rigid material, such as metal or plastic,
and blocks direct cooling air flow and contaminants propelled by the fan 20 from
directly impinging against the piston and cylinder sleeve. Although, a deflector 42
interposed between the fan 20 and piston 18, wherein the fan 20 propels cooling air
toward the piston 18, is shown, the piston can be interposed between the fan and
deflector, wherein the fan draws cooling air toward the piston, without departing from
the scope of the present invention.

[0024] The deflector 42 has an aperture 44 through which extends the pin 34
driving the fan, and is sized smaller than the housing interior to define a gap 44

between the deflector 42 and the housing interior wall 46. The gap 44 allows cooling
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air drawn into the housing 14 to flow around the deflector 42 and cool the piston 18
and cylinder 22.

[0025] Tabs 48 extending outwardly from the deflector perimeter have holes
50 which are aligned with screw bosses 52 in the housing 14. Screws 54 inserted in
the holes 50 and threadably engaging the screw bosses 52 secure the deflector 42 to
the housing 14. Although screws extending through tabs are shown to fix the deflector
relative to the housing, other methods for fixing the deflector relative to the housing
can be used, such as adhesively fixing the deflector to the housing, forming the
deflector as an integral part of the housing, and the like, without departing from the
scope of the present invention.

[0026] A shield 56 extending from the deflector perimeter closes the gap 44
between the fan 20 and cylinder 22 to block the cooling air flow, and thus
contaminants, from impinging directly on the piston 18 and cylinder 22. The shield
56 can be shaped to fit around the lower portion of the cylinder sleeve 22, such as
shown in Fig. 3, and to abut the housing 12 to provide a close fit in the area of the
cylinder sleeve 22. Although a shield extending from the deflector is preferred in
certain applications, the deflector and housing can be shaped such that a shield is not
required. For example, the housing can include a shield which extends toward the
deflector to provide a close fit in the area of the cylinder sleeve.

[0027] A deflector can also be used to protect a multiple cylinder compressor,
such as the opposing two cylinder compressor shown in Figs. 4-6. As in the single
cylinder compressor, a motor having a shaft eccentrically drives a reciprocating piston
to compress air. In the opposing two cylinder compressor shown in Figs. 4-6, the

motor (not shown) includes a rotatable shaft which extends into a housing 114 to
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drive two opposed reciprocating wobble pistons 118 and a fan 120. The shaft drives
an eccentric assembly 128 which causes the pistons 118 to reciprocate in opposing
cylinder sleeves 122 to compress air. A centrifugal fan 120 is mounted to the eccentric
assembly 128, and draws air into the housing 114 to cool the pistons 118 and cylinder
sleeves 122. An air permeable grill 127 mounted to the housing 114 encloses the fan
120 inside the housing 114.

[0028] Referring to Figs. 5 and 6, a deflector 142 mounted to the housing 114
between the fan 120 and the pistons 118 prevents contaminants from impinging
directly onto the pistons 118 and cylinder sleeves 122. The deflector 142 has an
aperture 143 through which extends a portion of the fan 120, and is sized smaller than
the housing interior to define a gap between the deflector 142 and the housing interior
wall. As in the embodiment disclosed above, the gap allows cooling air drawn into the
housing 114 to flow around the deflector 142 and cool the pistons 118 and cylinder
sleeves 122.

[0029] Shields 156 extending from the deflector perimeter close the gap
between the defector perimeter and each cylinder sleeve 122 to block the air flow, and
thus contaminants, from impinging directly on each piston 118 and cylinder sleeve
122. As in the embodiment disclosed above, the shields 156 can be shaped to fit
around the lower portion of the cylinder sleeve 122, or to abut the housing 112, such
as by forming extensions 157, to provide a close fit. Holes 150 formed in the shields
156 are aligned with screw bosses 152 in the housing 112. Screws 154 inserted in the
holes 150 and threadably engaging the screw bosses 152 secure the deflector 142 to

the housing 112.
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[0030] While there has been shown and described what are at present
considered the preferred embodiment of the invention, it will be obvious to those
skilled in the art that various changes and modifications can be made therein without

departing from the scope of the invention.
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Claims

I claim:
A compressor assembly comprising:
a housing having an air inlet;
a cylinder sleeve having an end open into said housing;
a piston disposed in said housing, and extending into said cylinder
5 sleeve open end for reciprocal movement in said sleeve;

a fan fixed relative to said housing causes air to flow through said inlet
toward said piston; and

a deflector interposed between said piston and said inlet, wherein said
deflector changes the direction of the air to prevent the air flowing through said inlet

10 from impinging directly on said piston.

2. The compressor assembly of claim 1, in which said fan is interposed

between said inlet and said deflector, and said fan propels air toward said piston.

3. The compressor assembly of claim 1, in which air flows through a gap

between edges of said deflector and interior walls of said housing to cool said piston.

4. The compressor assembly of claim 3, in which a shield extends
between a portion of said deflector edge and a portion of said housing interior wall to

close a portion of said gap.
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5. The compressor assembly of claim 1, in which air flows through at

least one aperture formed in said deflector to cool said piston.

10
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