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Description
Technical Field

The invention relates to pistons for reciprocating pis-
ton air compressors and more particularly to an improved
air cooled wobble piston for an air compressor.

Background Art

Two types of pistons are used in reciprocating piston
air compressors. In a first piston design, the piston has
a cylindrical shape and is confined to slide in a cylinder
without rotating relative to the cylinder. A connecting rod
has an end connected to the piston and has a free end
connected 1o a rotating eccentric. Since the piston can-
not rotate with the connecting rod, it is necessary to pro-
vide a hinge connection between the connecting rod and
the piston through the use of a wrist pin. In order for the
compressor to operate, oil lubrication must be provided
for the reciprocating piston. The oil also may be sprayed
at the bottom of the piston and in chambers inside the
piston for cooling. Although the piston may have internal
chambers in which cooling oil is sprayed or circulated
andtoreduce the weight of the piston, there is essentially
no induced air flow through the piston because the linear
reciprocation of the piston establishes a uniform air pres-
sure across the bottom of the piston.

A second common piston design does not require
oil lubrication. A piston of this type is described in FR-A-2
286 295. The piston is rigidly secured to the connecting
rod. The piston is provided with a sufficiently thin profile
to allow the piston to wobble or rock in the cylinder with
the connecting rod as the piston is reciprocated. A resil-
ient seal is provided around the periphery of the piston
to allow the piston to tilt in the cylinder without loss of a
gas tight seal between the piston and the cylinder. The
sliding seal and a smooth coating on the cylinder reduce
friction so that oil lubrication is not required.

The service life of a wobble piston compressor is of-
ten limited by the life of the piston seal. Many factors
have been found to affect the seal life. In general, seal
life is improved both by reducing friction between the seal
and the cylinder and by reducing the temperature of the
seal. Since heat is released when air is compressed, it
has been found important to cool the cylinder and the
piston as much as possible to enhance seal life.

The operating efficiency of a compressor also can
be degraded by heat. For strength while minimizing
weight, the prior art piston typically has been formed as
arelatively thick aluminum casting. Heat absorbed by the
piston during the compression stroke is transferred from
the piston top to air drawn into the cylinder during the
subsequent intake stroke. This causes the air to expand
and consequently reduces the volumetric efficiency of
the compressor.
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Disclosure Of Invention

The invention is directed to a wobble piston having
improved cooling. The piston is formed with an internal
cavity which is closed by a cap. The cap, which is ex-
posed to the compressed air, is thinner than prior art pis-
tons to reduce the thermal resistance and enhance heat
transfer from the compression chamber. Two vent open-
ings are formed in the bottom of the piston on opposite
sides of the connecting rod. The vent openings are lo-
cated in a plane perpendicular to the axis of the eccentric
so that the vent openings rotate relative to each other as
the piston rotates. This causes a pressure differential be-
tween the two vent openings which in turn establishes
an air flow through the internal piston chamber to cool
the piston and particularly to cool the piston cap. The
cooling air flow both reduces the piston seal temperature
and increases the volumetric efficiency of the compres-
sor.

Accordingly, it is an object of the invention to provide
an improved wobble piston for a reciprocating piston air
COmpressor.

Other objects and advantages of the invention will
become apparent from the following detailed description
of the invention and the accompanying drawings.

Brief Description Of The Drawings

Fig. 1 is across sectional view through a typical prior
art wobble piston for an air compressor;

Fig. 2 is a cross sectional view through an improved
air cooled wobble piston for an air compressor in
accordance with the invention;

Fig. 3 is a cross sectional view taken along line 3-3
of Fig. 2; and

Fig. 4is an enlarged cross sectional showing the pis-
ton of Fig. 2 as it moves and tilts in a cylinder during
operation of a compressor.

Best Mode For Carrying Out The Invention

Referringto Fig. 1 of the drawings, an exemplary pri-
or art wobble piston 10 is illustrated in section. The piston
10includes a head 11 and an integral connecting rod 12.
The head 11 and connecting rod 12 are typically cast
from a strong light weight material such as an aluminum
alloy. The head 11 has a generally flat circular configu-
ration with a groove 13 formed in its periphery 14 for re-
ceiving a cup shaped ring or seal 15. The head 11 must
have sufficient thickness to withstand the pressures ex-
erted by compressed air on the head 11. The needed
thickness of the head 11 presents a relatively high ther-
mal resistance which transfers an unnecessarily high
amount of heat to the seal 15 and to intake air contacting
atop surface 16 of the piston head 11. The periphery 14
may be slightly conical to provide clearance when the
piston head 11 tilts in a cylinder (not shown). A circular
opening 17 is formed in a free end 18 of the connecting
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rod 12. An eccentric bearing 19 is clamped in the opening
17 by a screw 20.

Figs. 2-4 show an improved air cooled piston 25 con-
structed in accordance with the invention. The piston 25
has a head 26 formed integrally with a connecting rod
27. The connecting rod 27 has a free end 28 which
mounts a bearing 29 in a conventional manner. The bear-
ing 29 has an axis 30 (extending perpendicular to the
drawings in Figs. 2 and 4) and receives an eccentric (not
shown) mounted on a flywheel or on a crankshaft. The
eccentric moves the free end so that the axis 30 moves
around a circle 31 (Fig. 4).

The piston head 26 is generally conical or cup
shaped and has an upwardly opening top edge 32. Acap
33is positioned on the top edge 32 to define an enclosed
chamber 34 in the piston head 26. A rib 35 on a bottom
surface 36 of the cap 33 for centering the cap 33 on the
piston head 26. An annular groove 37 is formed between
the piston head top edge 38 and the cap 33 for retaining
an annular piston ring or seal 38. The bottom 39 of a
recess 40 in the center of the cap 32 abuts a pillar 41
which extends into the chamber 34. A screw 42 in the
recess 40 secures the cap 33 to the pillar 41.

According to the invention, two openings 43 and 44
extend through the head 26 into the chamber 34. The
openings 43 and 44 are located on opposite sides of the
connecting rod 27 in a plane perpendicular to the axis
30. This location of the openings 43 and 44 causes air
to flow through the chamber 34 as the piston 25 is recip-
rocated.

Fig. 4 illustrates the piston 25 moving in a cylinder
45 as the eccentric moves the free connecting rod end
28 about the circle 31. At the illustrated position, the pis-
ton is moving downwardly on an intake or suction stroke
andthe free connecting rod end 28 has moved 90° about
the circle 31 from top dead center. As is illustrated, the
piston head 26 tilts or rotates as it is reciprocated in the
cylinder 45 so that a side 46 of the piston head 26 adja-
cent the opening 43 is above a side 47 of the piston head
26 adjacent the opening 44. As the piston 25 moves to
the illustrated position, the side 47 will accelerate and
move faster than the side 46. Consequently, the air pres-
sure at the opening 44 will be above the air pressure at
the opening 43 and air will flow from the opening 44
through the chamber 34 and exit the opening 43 as illus-
trated by arrows 48. The direction of the air flow through
the chamber 34 will change with changes is the relative
rotational motion or velocity between the openings 43
and 44. The air flow through the chamber 34 cools the
piston cap 33 andthe piston head 26 which both reduces
the operating temperature of the seal 38 and reduces
heat transferred to air in a compression chamber 49 in
the cylinder 45 above the piston 25. This both increases
the operating life of the seal 38 and increases the volu-
metric efficiency of the compressor.

It should be appreciated that the locations of the
chamber openings 43 and 44 are critical to establishing
air flow through the chamber 34. If the openings 43 and
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44 weretobe located on opposite sides of the connecting
rod 27 in a plane parallel to the axis 30, the openings
would not rotate relative to one another as the piston
head reciprocates. The two openings would always
move at the same velocity and the air pressure at the
two openings would be balanced throughout the stroke
of the piston 25. Consequently, there would be no flow
of cooling air through the chamber 34.

It should also be appreciated that the piston 25 may
be used in a compressor having other fluid cooling such
as oil splash cooling. The air flow through the piston
chamber 34 will carry oil droplets through the chamber
34 to enhance cooling of the piston head 26 and the cap
33. It will be appreciated that various modifications and
changes may be made to the above described preferred
embodiment of a wobble piston without departing from
the scope of the following claims.

Claims

1. A wobble piston for an air compressor, the piston
(25) having a piston head (26) rigidly connected to
a connecting rod (27) said connecting rod having a
free end (28) for movement by an eccentric about a
circle, said piston head reciprocating and rotating in
a cylinder as said free end is moved, characterised
by a chamber (34) formed in said wobble piston
head, and at least two openings (43, 44) through
said wobble piston head into said chamber, said
openings being spaced apart in a plane wherein said
openings rotate relative to one another as said pis-
ton is reciprocated in a cylinder whereby air is
caused to flow through said piston head chamber.

2. A wobble piston according to claim 1, further char-
acterised in that said at least two openings (43,44)
are two openings located in said piston head on
opposite sides of said connecting rod (27).

3. A wobble piston, according to claim 2, further char-
acterised by includinga cap (33) secured to said pis-
ton head (26), said cap closing said chamber (34).

4. A wobble piston, according to claim 3, further char-
acterised in that said piston head (26) is generally
conically shaped and has a central pillar (41) said
pillar having a threaded opening, and wherein said
cap is secured to said piston head by a screw engag-
ing said threaded opening.

5. Awobble piston, as set forth in claim 4, further char-
acterised by including an annular seal (38) clamped
between said cap and said piston head.
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Patentanspriiche

1.

Taumelkolben fir einen Luftkompressor, wobei der
Kolben (25) einen Kolbenkopf (26) hat, welcher starr
mit einer Schubstange (27) verbunden ist, die
Schubstange ein freies Ende (28) zur Bewegung um
einen Exzenter um einen Kreis hat, und der Kolben-
kopf eine Hub- und eine Drehbewegung in einem
Zylinder ausfiihrt, wenn sich das freie Ende bewegt,
gekennzeichnet durch eine Kammer (34), welche
im Taumelkolbenkopf ausgebildet ist, und wenig-
stens zwei Offnungen (43, 44), welche durch den
Taumelkolbenkopf und in die Kammer gehen, wobei
die Offnungen in einer Ebene in einem Abstand
angeordnet sind, in der sich die Offnungen relativ
zueinander drehen, wenn der Kolben in einem Zylin-
der eine Hubbewegung ausfihrt, wodurch bewirkt
wird, daf3 Luft durch die Kolbenkopfkammer strémit.

Taumelkolben nach Anspruch 1, welcher sich ferner
dadurch auszeichnet, daB3 die wenigstens zwei Off-
nungen (43, 44) von zwei Offnungen gebildet wer-
den, welche im Kolbenkopf auf gegenliberliegenden
Seiten der Schubstange (27) liegen.

Taumelkolben nach Anspruch 2, welcher sich ferner
durch einen Deckel (33) auszeichnet, welcher fest
mit dem Kolbenkopf (26) verbunden ist, wobei der
Deckel die Kammer (34) verschlief3t.

Taumelkolben nach Anspruch 3, welcher sich ferner
dadurch auszeichnet, daB der Kolbenkopf (26) eine
im allgemeinen konische Gestalt und eine Mittel-
stiitze (41) hat, wobei die Mittelstitze eine mit
Gewinde versehene Oﬁnung besitzt, und bei dem
die Kappe fest mit dem Kolbenkopf mittels einer
Schraube verbunden ist, welche mit der mit
Gewinde versehenen Offnung zusammenarbeitet.

Taumelkolben nach Anspruch 4, welcher sich ferner
dadurch auszeichnet, daB eine ringférmige Dich-
tung (38) vorgesehen ist, welche zwischen der
Kappe und dem Kolbenkopf eingespannt ist.

Revendications

Piston & nutation pour un compresseur d‘air, le pis-
ton (25) ayant une téte de piston (26) reliée rigide-
ment a une bielle (27), ladite bielle ayant une extré-
mité libre (28) destinée a effectuer un mouvement
au moyen d'un excentrique autour d'un cercle, ladite
téte de piston exécutant un mouvement alternatif et
tournant dans un cylindre pendant que ladite exiré-
mité libre se déplace, caractérisé par une chambre
(34) formée dans ladite téte du piston a nutation, et
au moins deux ouvertures (43, 44) & travers ladite
téte du piston a nutation, débouchant dans ladite
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chambre, lesdites ouvertures étant espacées dans
un plan dans lequel lesdites ouvertures tournent
I'une par rapport a l'autre pendant que ledit piston
est animé d'un mouvement alternatif dans un cylin-
dre afin que de l'air soit amené a s'écouler a travers
ladite chambre de la téte du piston.

Piston a nutation selon la revendication 1, caracté-
risé en outre en ce que lesdites deux, au moins,
ouvertures (43, 44) sont deux ouvertures situées
dans ladite téte du piston, sur des cétés opposés de
ladite bielle (27).

Piston a nutation selon la revendication 2, caracté-
risé en outre en ce qu'il comporte un chapeau (33)
fixé sur ladite téte (26) du piston, ledit chapeau fer-
mant ladite chambre (34).

Piston a nutation selon la revendication 3, caracté-
risé en outre en ce que ladite téte (26) du piston est
de forme globalement conique et comporte une
colonne centrale (41), ladite colonne présentant un
trou taraudé, et dans lequel ledit chapeau est fixé a
ladite téte du piston par une vis s'engageant dans
ledit trou taraudé.

Piston a nutation selon la revendication 4, caracté-
risé en outre en ce qu'il comporte un joint annulaire
(88) d'étanchéité serré entre ledit chapeau et ladite
téte du piston.
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FIG. 4
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