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6.Claims.
1.
This invention relates-to.refrigerating appara-
tus; and more:partiomlarly to;Auictranslating des-
vices: for; compressing: gases. or; pumping:liguids.

Ansobjeet of: this:inventionis:te. pravide asfluid;

translating: devies; such-as.aigas compressor, or:a;

lquid. pump; in. which . pairs: of: aligned pistons.

rotate about: offset.axes; andicause a.cylinder-sup-~
porting:strueture; to:rotate: about: an: orbital axis,
anddn:which counterbalancing:means-is: provided
in-counterbalancing relation:to-said.eylinder sup-
porting structure:

Further-objeets: and:.advantages of the present:
invention-will.be apparent.from the:following de-.
scription; reference being had tosthe ageompany:s
ing drawing, wherein. a preferred. form: of: the
presentinvention: is clearly shown..

In:the drawings:

Eig: 1:is a vertical. cross-section:of an:apparas.
tus :emboedying. features:ofimy:invention ; and:

Fig: 2.is:a: horizontal cross-section taken more:
orless:alongthedine2—2of Fig: 1.

The: striieture herein- diselosed:may, compress.a.
gas:in a refrigerating system:or in any other:sys-
tem; .or may- pumpia:lquid: for any. purpose.

- The meehanism may. inelude: a. rotary: drive

shaft: 10, which is,drivingly: secured to 2. pair of

aligned.pistons, H; to rotate them about- the. axis
of the: shaft.
Riare'mounted.to rotate about.an axis offset from.

and. parallel: to. the axis.of the- shaft. 16 The ¢

pistons: I4: may have: a:longitudinal. construetions
substantially the:same as.that.of: pistons. 2, but.

at right.angles:therefo. Conveniently.the. plstorxs,
i2: may be: mounted: to: rotate. about: an axis- es-

tablished: by the:fixed.pin 3. A cylinder- sup~:
porting: structure: #4. is. free- to. rotate. abaut: an
orbitally: moving, axis,, since. it reclprocably re~
ceives-the-pistons. ki and. 12. in: cylinders. Lig. and
12a respectively:. The. structure- L& is- a. r1g1d
strueture: which: may- be- constructed: by provid-
ing. an upper disc: 14a containing cylinders: lig
and a- lower dise: 14b containing . eylinders. 12q;
which: discs-are joined together by vertical wails
{4c. The:entire:structure. I4-is clamped rigidly
together by.the bolts orscrews.ide.

A counterbalancing structure- is- provided,. to=
gether with:means:to drive: the: counterbalancing
structure in eounterbalancing relationship to the
cylinder- supporting: structure 4. This conven-
iently may. take the forni of a first eounterbalance
guider. 5. whieh-is keyed. to. the: shaft. 19, and is
rotatable coaxially with-the shaft 10.. The guider.
{5 is.provided: with:a. first- linear sliding surfaee;
formed- by the key: 16:. The: key: I6:is: at .right
angles- to:the first: pair- of pistons. {f. A:seeond

A second Dbair-of: alighed. pistons:
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2
counterbalancing guider: 1. is-mounted. to. rotate
cogxially with the-second. pair of pistons. 12, and.
conveniently, may have a.bearing suirface:on. the.
pin 13 te.cause-such-rotation. The gulder i1, has.

. a.seeond: linear sliding surface, which is formed.

by the longitudinal. key. {8. This-sliding, surface,
I8.1s: at. right angles.to the-seecond pair of pistons.
12:. A-counterbalancing strueture. 18.is free to.ro-
tate about an-orbitaily moving: axis, a,nd is- gulded
its rotation by-the thirdand fourth, lmear slid--
mnr surfaces 20.and 24 respectlve}y in shdmg rela~.
tionship: to the.surfaces 16 and: 18. The shdmg;
surfaces: 20- and. 21 preferably are. long1tud1na1
grooves. formed in:the. strucbure i9; at right angles:
to:-the pairs.of. pistons. b, and 12 1espect1vely, as
shown: in the: drawings. The counterbalancing
structure- 19, may. be- a. heavy. weight. formed
wholly. within the. cyhnder supportmg structure
14; or-itrmay be prov1ded with radial.arms 22 eX-.
tendmg~ through.openings. 23.in the structure (4:

The-armg- 22. may be. provided with weights 24.

The:openings. 23, are-sufficiently. large to0.permit.
the necessary: relative-movement. of. the arms 22:

The-1mass. of the. counterbalancmg structure is so
chosensthat-it:exerts a.substantially equal.and op-
posite centrifugal force to the cylinder support-
ing structure-14;

Any. suitable: valving. or. porting may. be, pro-
vided. for: the compressing or pumping spaeces.
For example, the:cylinders. e and I2a. may be.
sealed.at. the ends-by means: of- bands, 26, which.
may be welded-or bolted to the discs (4a. and.{45.
An:inlet: pipe: 21+is-connected-to a-passageway. 28
leading to-suitable. grooves: in-the-plates. 29. and
30, which form: the outer. easing of the. compress
sor; together:- w1th the cylindrical wall 81.. The
inlet grooyes-are. formed. in the plates 29 and; 30,
in-arc-like: forms:at those-places in-the, orblts of.
the ends;of. the- cyhnders where the pistons. are
moving relatively. inward: to. perform a. suetion
stroke. The grooves in the plates 28 and 30.are
joined-to: the cylinders. by, passageways:32 . which
cooperate- with. the. inlet. grooves to.connect- the.
cylinders with: the: intake bibe. 21. Likewise a
diseharge: pipe.38 is connected by passageways-34.
with other arc-like discharge. grooves. in. the
plates 29 and 30, so.positioned:as.to: connect. with
the:cylinders at. those: place« in their orbits. where
the. p1stons are performmg a.compressing stroke,
The:location ofs the. grooves.may be.correctly. de-
termined: by assembling: the. machine and- pro-
viding: markers in.the. passageways. 32, which will
make.are-like-marks-on the plates 29 .and 36, and.
these-may ‘be- used:tor guide in.the forming of the
grooves; The arcs forming:. the:intake .and com-.
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pression strokes may be ascertained by observing
the relative movement of the pistons and the cyl-
inders, and thus correct grooves may be formed
in the plates 28 and 30 to provide inlet and dis-~
charge grooves for the cylinders.

While the porting of the cylinders has been in-
dicated to be formed by grooves, it is to be un-
derstood that other valving means may be pro-
vided, such as check valves at the ends of the cyl-
inders and pistons, together with the passage-
ways leading into the center of the pistons which
may be hollowed out with each passageway lead-
ing to the check valves at ends of the pistons, as
is well known in the compressor and pumping art.

Proper lubrication may be provided by placing

15

lubricant in the casing formed by the plates 29

and 30 and the cylindrical wall 3i. Lubrication

may be accomplished by splash action, or by the .

usual oil grooves formed in relatively moving
surfaces, as is well known in the lubrication art.

In the operation machine, the shaft 12 is rotat-
ably driven by any suitable power means. This
causes the pistons 11 to rotate about the axis of
shaft 10 and also causes similar rotation of the
guider i5. Rotation of the pistons {{ cause ru-
tation of the cylinder supporting structure 14,
which cylinder supporting structure 14, however,
js also free to reciprocate relatively to the pistons
i1, since the cylinders fla which receive pistons
{1 are longer than the pistons Il and extend
throughout the diameter of the plate {8a. Rota-
tion of the structure 14, including the plate {40,
in turn causes rotation of the pistons i2 about
the offset axis formed by the pin 13. The struc-
ture 14 is also free to reciprocate relatively to the
pistons 12 by reason of the longitudinal extent of
the cylinders {2¢ which are longer than the pis-
tons 12. The axis of rotation of the cylinder sup-
porting structure 14 moves about a circular orbit
the diameter of which is established by the axes of
the shaft 18 and pin 13, and this orbit is com-
pleted twice during each revolution of the shaft
10. The cylinder supporting structure {4 there-
fore has a planetary rotating movement about a
center midway between the axes of the shaft i0
and pin 13.

In the meantime, the counterbalancing strue-
ture 19 also has a planetary rotating movément,
with its axis of rotation moving in a circular or-
bit the center of which is midway between the
axes of the shaft 10 and pin I3. The axis of
rotation of the counterbalance structure {9 is at
180 degrees from the axis of rotation of the cylin~-
der supporting structure 14, by reason of the 90
degree offset between grooves 20 and 2{ and the
respective pistons (i and f2. Therefore the
counterbalancing structure {9 completely coun-
terbalances the otherwise unbalanced centrifu-
gal force of the structure 14, and provides a dy~
namically and statically counterbalance mecha-~
nism.

While the form of embodiment of the invention
as herein disclosed, constitutes a preferred form,
it is to be understood that other forms might be
adopted, as may come within the scope of the
claims which follow.

What is claimed is as follows:

1. In a device of the character described in
combination: a rotary drive shaft; a first pair of
aligned pistons drivingly secured to said shaft
to rotate about the axis of said shaft; a first
counterbalance guider rotatable coaxially with
said shaft and having a first linear sliding sur-
face at right angles to said first pair of pistons; a
second pair of aligned pistons mounted to rotate
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about an axis offset from the axis of said shaft;
a second counterbalance guider mounted to rotate
coaxially with said second pair of pistons and hav-
ing a second linear sliding surface at right angles
to said second pair of pistons; a cylinder support-
ing structure free to rotate about an orbitally
moving axis and including cylinders reciprocably
receiving said first and second pairs of pistons;
and a counterbalancing structure free to rotate
sbout an orbitally moving axis and having third
and fourth linear sliding surfaces at right angles
to each other and reciprocably receiving said first
and second linear sliding surfaces respectively.
2. In a device of the character described, in
combination: a rotary drive shaft; a first pair
of aligned pistons drivingly secured to said shaft
to rotate about the axis of said shaft; a first
counterbalance guider rotatable coaxially with
said shaft and having a first linear sliding sur-
face at right angles to said first pair of pistons; a
second pair of aligned pistons mounted to ro-
tate about an axis offset from the axis of said
shaft; a second counterbalance guider mounted
to rotate coaxially with said second pair of pis~
tons and having a second linear sliding surface
at right angles to said second pair of pistons; a
cylinder supporting structure free to rotate about
an orbitally moving axis and including cylinders
reciprocably receiving said first and second pairs
of pistons; and a counterbalancing structure free
to rotate about an orbitally moving axis and hav-
ing third and fourth linear sliding surfaces ab
right angles to each other and reciprocably re-
ceiving said first and second linear sliding sur-
faces respectively, said counterbalancing strue-~
ture being located between said pairs of pistons.
3. In a device of the character described in
combination: a rotary drive shaft; a first pair
of aligned pistons drivingly secured to said shaft
to rotate about the axis of said shaff; a first
counterbalance guider rotatable coaxially with
said shaft and having a first linear sliding surface
at right angles to said first pair of pistons; a sec-
ond pair of aligned pistons mounted to rotate

5 about an axis offset from the axis of said shaft;

a second counterbalance guider mounted to ro-
tate coaxially with said second pair of pistons and
having a second linear sliding surface at right
angles to said second pair of pistons; a cylinder
supporting structure free to rotate about an or-
bitally moving axis and including cylinders re-
ciprocably receiving said first and second pairs
of pistons; and a counterbalancing structure free
to rotate about an orbitally moving axis and hav-

5 ing third and fourth linear sliding surfaces ab

right angles to each other and reciprocably re-
ceiving said first and second linear sliding sur-
faces respectively, said counterbalance guiders be-
ing located between said pairs of pistons.

4. In a device of the character described, in
combination: a rotary drive shaft; a first pair of
aligned pistons drivingly secured to said shaft to
rotate about the axis of said shaft; a first
counterbalance guider rotatable coaxially with
said shaft and having a first linear sliding sur-
face at right angles to said first pair of pistons;
a second pair of aligned pistons mounted to
rotate about an axis offset from the axis of said
shaft; a second counterbalance guider mounted
to rotate coaxially with said second pair of
pistons and having a second linear sliding sur-
face at right angles to said second pair of
pistons; a cylinder supporting structure free tc
rotate about an orbitally moving axis and includ-
ing cylinders reciprocably receiving said first and
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second pairs of pistons; and a counterbalancing
structure free to rotate about an orbitally moving
axis and having third and fourth linear sliding
surfaces at right angles to each other and recip-
rocably receiving said first and second linear
sliding surfaces respectively, said counterbalanc-
ing structure and counterbalance guiders being
located between said pairs of pistons.

5. In a device of the character described, in
combination: a rotary drive shaft; a pair of
aligned pistons drivingly secured to said shaft to
rotate about the axis of said shaft; a second pair
of aligned pistons mounted to rotate about an
axis offset from the axis of said shaft; a cylinder
supporting structure free to rotate about an
orbitally moving axis and including ecylinders
reciprocably receiving said pairs of pistons; a
counterbalancing structure; and means to drive
said counterbalancing structure in counter-
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balancing relationship to said cylinders and
cylinder supporting structure.

6. In a device of the character described, in
combination: a rotary drive shaft; a pair of
aligned pistons drivingly secured to said shaft to
rotate about the axis of said shaft; a second pair
of aligned pistons mounted to rotate about an
axis offset from the axis of said shaft; a cylinder
supporting structure free to rotate about an
orbitally moving axis and including cylinders
reciprocably receiving said pairs of pistons; a
counterbalancing structure; and means to drive
said counterbalancing structure rotatably about
an .orbitally moving axis in counterbalancing
relationship fo said cylinders and cylinder sup-
porting structure.

ROBERT R. CANDOR.

No references cited.




