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cylinderand parallel to the axis thereof, a rocker mem- ber extending
transversely between said piston and ROTARY/LINEAR CONVERTERS
said shaft, said rocker member having one end por- tion thereof comprising
a journal engaging rotatably In The invention is concerned with
rotary/linear con-   5   a bearing opening in the end of said shaft
obliquely verters by which is meant devices for converting linear  and
eccentrically to the shaft axis, the axis of said motion to rotary motion
and vice-versa.            journal being inclined to intersect the axis of
said shaft The principles of this invention may be applied to  at a point
spaced axiallyfrom said journal, said rocker a fluid-operated engine or
motor and particularly to  member having a spherical end formation
concentric such a device which is capable of producing rotary  10   with
said axis intersection, said casing means having motion of a shaft to power
motor vehicles, farm    a spherical bearing seat coaxial with said shaft
bear- machinery, and stationary devices such as pumps,   Ing against the
spherical end formation of said rocker heat exchangers or generators.
member to retain said journal in engagement with the In particular, the
engine or motor of this preferred  end of said shaft, a member carried and
guided by application Is capable of being operated by a wide   15  said
piston for lineal sliding movement transverse to range of fluids and in
fact may be operated with any  the piston axis and in the common plane of
the piston type of expandable fluid, whether or not prior ignition  and
shaft axes, and a pivot connection comprising a is required. Thus, the
device may be operated with a  pin through the other end of said rocker
member and compressed or pressurised fluid such as air, steam or  said
piston carried slidable member, said pivot con- helium which is allowed to
expand, or alternatively the   20  nection axis being at right angles to
said common device may be operated with fluids such as petrol, gas  plane
of the shaft axes. orother hydrocarbon or smilarfuel which require igni-
It is an object of the present invention to provide tion to cause the
necessary expansion. Conversely,  an improved rotary/linear converter which
is relatively when operated as a pump, the device of this invention  simple
in construction and more efficient. may be used to pump or compress both
liquid and   25  According to the present invention, a rotary/linear
gaseous fluids.                                    converter comprises: In
AU-B-501555, there is described a fluid-oper-   a first member adapted for
linear movement in the ated device comprising: a cylinder member, at least
direction of a central axis thereof; a second mem- two mutually opposed
piston members movable axi-       ber adapted for rotational movement about
an ally therein, a working chamber within said cylinder  30  axis thereof;
member defined by opposing ends of said piston         and connecting means
operatively interconnect- members and the inner wall of said cylinder
member,   Ing said first and second members so that linear said cylinder
member being provided with Inlet and    or rotational movement of said
first or second outlet means communicating with said working cham-   member
respectively causes rotational or linear berfor admission of working fluid
to said chamber and   35  movement of said second or first member re- for
removal of spent working fluid from said chamber,  spectively;
respectively; a shaft member extending through said   said connecting means
including a connecting piston members and said cylinder member concentri-
shaft disposed eccentrically of the axis of said cally with said members;
first coupling means coupl-  first member; ing the piston members to one of
the other mentioned   40  first coupling means operatively connecting said
members such that axial reciprocation of the piston   first member to said
connecting shaft such that member causes rotation of the piston members
rela-    axial reciprocation of said first member causes tive to said one
of the other mentioned members ; sec-  orbital movement of said connecting
shaft about ond coupling means coupling the piston members to     the axis
of said first member and vice versa ; and the other mentioned members to
prevent relative rota-  45  second coupling means operatively connecting
tion of the piston members and said other one of the   said connecting
shaft to said second member so other mentioned members while permitting
axial        that said orbital movement of said connecting reciprocation of
the piston members; and valve         shaft causes rotation of said second
member means in said working chamber operatively coupled      about the
axis of said second member and vice to said shaft member for rotation with
said shaft mem-  50  versa; ber relative to the cylinder member to control
move-   said first coupling means including a sleeve co- ment of working
fluid Into and out of said working     axial with said connecting shaft,
said sleeve being chamber through said inlet and outlet means.
operatively connected to said first member for In AU-B-264825, there is
described an internal     axial reciprocation therewith whilst said first
combustion engine comprising casing means includ-  65  member rotates about
the axis thereof, said ing a cylinder, a piston reciprocable therein and
co-  sleeve being associated with said connecting operating therewith to
define a combustion chamber,   shaft for axial reciprocation relative
thereto, and an output shaft rotatably disposed adjacent to said   at least
one link member extending between said 2    



3                   EP 0 277 123 B1                4 sleeve and a mounting
which is in a fixed position  ond embodiment of a motor which is
constructed disposed eccentrically to the axis of either said  in
accordance with this Invention; first or second member.
Figure 4 is a cut-away perspective view of a unit The position of the fixed
mounting may be adjust-  of the present invention; able if desired.
5       Figure 5 is a perspective sketch of a single piston, Preferably,
the second coupling means includes     an associated shaft, and their
interconnections, a disc-like member mounted for rotation about an
partly cut-away at the central, longitudinal section axis, the connecting
shaft being eccentrically connec-  thereof, this sketch being partly
schematic; and ted with respect to said axis to the disc-like member
Figure 6 is a partly sectional, partly schematic and the second member
being operatively connected   10  perspective sketch showing the use of two
links to the disc-like member.                              between a
sleeve on the connecting shaft con- In one form the first coupling means
includes a    nected to a piston and respective mounting points plurality
of said link members extending between the  for the links on the engine or
pump housing. sleeve and respective ones of the mountings which     in
Figure 1, means (not shown) such as openings are fixed, and the or each of
said link members may   15  in cylinder 12, which may be provided with
suitable be pivotally connected to said sleeve and to its mount-  valving
arrangements, may be provided to communi- ing for limited universal
movement.                cate with each of the working chambers 18 and 19
for In one arrangement the second member is opera-  admission of working
fluid to each chamber and sub- tively connected to the disc-like member
co-axially  sequent removal of working fluid therefrom. The work-
therewith. In another arrangement the second mem-  20  ing fluid may either
be a fluid under pressure, (for ber is radially displaced from the axis of
the disc-like  example, a pressurised gas such as air or steam or a member
and operatively connected thereto by trans-  pressurised liquid such as
hydraulic oil) or a fluid mission means. Preferably the disc-like
membercom-  which expands on ignition. In the latter case, each prises a
circumferential gear section adapted to   working chamber may also be
provided with a suitable engage a further gear which Is operatively
connected   25  ignition device of any known type. to the second member.
Shaft 20 extends eccentrically of the cylinder 12 A guide maybe
providedwithin or along which the  and is eccentrically mounted at each end
on the inner first member is moved.                             faces of
disc members 21 and 22. Mounted concen- Preferably, the first member
comprises a piston  trically on the outer faces of disc members 21 and 22
and the guide comprises a cylinder having a working   30  are output shafts
23 and 24, shafts 23 and 24 being chamber therein. Inlet means and outlet
means are  mounted forrotation by suitable bearing means in end provided
for communicating with the working cham-  walls 25 and 26, respectively, of
the cylinder 12. ber for the admission and removal of working fluid    Each
of the pistons 14, 15 16, 17 is coupled to therefrom. In one preferred form
the first member  shaft 20 such that axial reciprocation of the pistons
comprises two pistons disposed within the cylinder,  35  causes orbital
movement of the shaft within cylinder there being a single said working
chamber disposed  12. As depicted in Figures 1 and 2, this coupling com-
between said pistons.                              prises sleeves 27,28 and
29 surrounding shaft20 and The device of this invention may further include
a  axially reciprocable thereon. It will be noted thatwhilst lubricating
and/or cooling system including a delivery  pistons 14 and 17 are mounted
at one end of each of channel in the connecting shaft and the second cou-
40  sleeve 27 and 29 respectively, pistons 15 and 16 are pling means for
delivering lubricant and/or coolant  mounted one at each end of single
sleeve 28 for from externally of the converter to the first member so
movement in unison of these pistons. Thus, expan- that the orbital movement
of the connecting shaft  sion of a working fluid within working chamber 18
will assists in distributing the lubricant and/or coolant at  move piston
14 and sleeve 27 to the right, and piston selected positions at or around
the first member.  45  15 and sleeve 28 to the left, from the positions as
The fluid may be circulated by a pumping action  shown in Figure 1. This
movement can be utilised to or centrifugal force.
exhaust spent working fluid from chamber 19 by Further features of the
present invention will be  movement of piston 16 also to the left and
movement apparent from the following description of preferred  of piston 17
and sleeve 29 to the right, in addition to embodiments as illustrated in
the accompanying   50  rotation of the discs 21 and 22 on orbital movement
drawings in which:                                 of shaft 20 and hence
rotation of output shafts 23 and Figure 1 is a longitudinal section through
a first  24 as will now be described. embodiment of a motor constructed in
accord-       Discs 21 and 22 are caused to rotate an axial ance with the
present invention taken along line  movement of sleeves 27,28 and 29 along
shaft 20 by I-I of Figure 2;                           55   means of
reciprocating link arms 27A, 28A and 29A Figure 2 Is a cross-sectional view
taken along line  which extend through longitudinal slots 30,31 and 32,
II-II of Figure 1;                             respectively in the cylinder
12. Each of the link arms Figure 3 is a longitudinal section through a sec-
Is pivotally mounted atone end thereof to a respective 3    



5                   EP 0 277 123 B1                6 one of the sleeves
27,28 and 29, and at the other end  place of the half shafts 120, 121, 122
and 123. thereof at a fixed point externally of the cylinder 12  Referring
to Figure 4 there is shown an arrange- within a longitudinally extending
housing 33. (If des-  ment comprising a cylinder 112, two pistons 114 and
ired, the embodiment illustrated may be modified so  115 disposed therein
with a working chamber there- that this fixed point is internally of the
cylinder 12). As   5   between. The interconnection between the pistons
will beapparent from Figure 2, each link arm 27A, 28A  114 and 115 to the
output shaft 137 is the same and, and 29A is mounted within housing 33 to
not only  as such, only the parts for piston 114 have been reciprocate
axially of the cylinder but also is pivotal in  itemized. The piston 114 is
operatively connected to the transverse direction thereto. It will be
appreciated  an eccentric sleeve 124 which is reciprocable on con- that
because of the link arms, as each sleeve Is forced  10  necting shaft 120
which in turn is connected to disc- axially of the shaft 20, the shaft will
be forced to per-  like member 132. A link member 128 extends form an
orbital movement, for example in the direction  between the sleeve 124 and
a mounting point which of arrowA in Figure 2, hence the discs 21 and 22 and
is fixed but enables limited universal movement of the output shafts 23 and
24 will be rotated.          link member 128 relative thereto. The disc
member If desired, the pivot point foreach of the link arms   15  132 has
an external gear section which Is connected 27A, 28A and 29A can be varied
within the housing 33  to gearwheel 138 which in turn Is operatively
connec- or cylinder 12. This will have the effect of varying the  ted to
shaft 137. compression within working chambers by altering the   The
operation of the device shown in Figure 4 Is top and bottom dead centre
positions of the pistons.  the same in principle to that described earlier.
Work- In addition, variation of the length of these link arms   20  ing
fluid is adapted to enter and be discharged from will enable the length of
the "stroke" to be selected as  the working chamber between the pistons so
that desired.                                          power can be
transmitted to output shaft 137. Turning now to Figure 3, the fluid
operated motor  Referring to Figure 5, there Is shown a cylinder 12
illustrated is in many respects similar to the motor  with a piston 14
moveable axially therein. The face or Illustrated in Figures 1 and 2. Thus,
It comprises a cyli-  25  crown 14A of piston 14, with the face or crown
15A of nder 1 12, pistons 114, 115, 116 and 117 movable axi-  a second
piston 15 mounted within cylinder 12, and ally therein and defining working
chambers 118 and  with the inner wall of cylinder 12, defines a working
119. In this embodiment, however, four shafts 120,  chamber 19 in cylinder
12. This arrangement is 121, 122 and 123 are provided eccentrically of the
essentially the same as that shown in Figure 4. Other cylinder 112, and
sleeves 124, 125, 126 and 127 are  so  components of the portion of the
engine depicted in axially reciprocable on respective ones of these
Figure 5 all having corresponding features described shafts, each of these
sleeves having a respective one  earlier in the specification (and thus
requiring no of the pistons 114, 115, 116 and 117 mounted the-  further
explanation) are shaft 20 which is eccentric of reon. It will be
appreciated that the respective pistons  cylinder 12, sleeve 29, disc 21,
outputshaft 24, hous- and sleeve could be one piece. Link arms 128, 129,
35  ing 33, link arm or link 27, slot 30 in cylinder 12, and 130 and 131
extend pivotally between a respective  pivotal mounting arrangement 34
which includes a sleeve and an external pivot point as described and  shaft
35 connected to housing 33. The operation of an shown in detail In Figures
1 and 2. It will be seen In  engine or pump having these features will be
appa- Figure 3, however, that shafts 120,121, 122 and 123  rent from the
earlier description. are mounted eccentrically on one face of a respective
40   As shown, there is provided in shaft 24, disc 21 toothed disc 132,
133, 134 and 135, each of which is  and shaft 20 of at least one channel (a
single channel mounted for rotation within the cylinder 112. Discs  40 is
shown in Figure 5) through which a fluid can 132, 133, 134 and 135 each
mesh, through an       pass, to enter the region in cylinder 12 which is
appropriate aperture in the wall of cylinder 112 with  located between the
back of piston 14 and the disc 21, external gears 136 mounted on external
output shaft  45  and/or to enter other parts of the engine. To permit the
137. Thus, orbital movement of shafts 120, 121, 122  fluid to enter the
region between piston 14 and the and 123 caused by axial movement of
pistons 114,   disc 21, at least one aperture 41 will be provided in 115,
116 and 117 and sleeves 124, 125, 126 and 127  shaft 20 and its surrounding
sleeve 29, to provide a on expansion or contraction of working chambers 118
passage to enable the fluid to leave the channel 40. and 119, and link arms
128, 129, 130and 131 is trans-  50  The fluid which flows through channel
40 will nor- mitted as rotary motion to the output shaft 137.   mally be a
lubricant (such as oil), a coolant or a gas If desired, an external output
shaft equivalent to  which also cools the pistons of the engine. output
shaft 137 of Figure 3 may be Incorporated Into  If the fluid is oil, it
will normally enter the sump of the embodiment of Figures 1 and 2, such a
shaft being  the engine, in the bottom of housing 33, through the mounted
for example on the side of the cylinder 12  55  slot 30. If the fluid Is a
gas, It will also leave the inside opposite to the housing 33. Similarly, a
single through  of cylinder 12 through slot 30, to be vented to atmos-
shaftequivalent to shaft 20 of Figure 1 may, If desired,  phere through an
aperture or valve in housing 33. If be Incorporated Into the embodiment of
Figure 3 in  the interior of the housing 33 is to be maintained at a 4    



7                   EP 0 277 123 B1                     8 pressure which is
greater than atmospheric pressure,  bracket (or a plurality of brackets) to
the exterior of the the venting to atmosphere will be through a valve.
cylinder 12, with the (or each) bracket having at least If the fluid is to
be used only to cool the pistons,  one bearing point adapted to receive an
end of a rod aperture 41 will be omitted and the fluid will be sup-  55.
plied, via orifice 42 which connects with channel 40,   5  The use of two
or more links 55 improves the to the hollow interior region 14B of piston
14.The cool-  smoothness of operation of the engine. ant fluid will then
leave region 14B via (a) a second  Another feature that may be incorporated
into channel running parallel to channel 40, (b) at least one  engines and
pumps of the type discussed above is the aperture 43 in the rear of piston
14, or (c) at least one  mounting of the shafts 20 and 20A (see Figure 5)
of aperture (not shownin the drawing) which is located in  10  an opposed
pair of pistons 14, 15 so that the axes of the side wall of piston 14,
rearward of the compres-  shafts 20 and 20A are not substantially
co-linear. sion piston rings. It will be appreciated that in some
Preferably, the shafts 20 and 20A are mounted so that applications no
piston rings would be necessary. If  their axes lie on different radial
planes passing this coolant is, or contains, oil which is also used for
through the axis of cylinder 12. More preferably shafts lubrication, it
mayleave the region 14B via atleast one   15  20 and 20A are mounted so
that their axes lie on radial aperture located in the side wall of piston
14 rearward  planes of cylinder 12 which are [err] apart (that Is, of the
compression piston rings but forward of the  they lie on a diametrical
plane of cylinder 12). scraper or oiler ring (if present). Aperture 43 may
be  Yet anotherfeature that may be incorporated into provided with a valve
to control the flow of coolant  engines or pumps of this type is the
shaping of the through the aperture. In another arrangement, the   20
crowns orfaces of the opposed pistons in such a man- aperture may be
omitted thereby providing a cushion-  ner as to achieve maximum turbulence
or swirl of the ing effect on the stroke.
combustion gases (or combustion aerosols or other The fluid may be pumped
through channel 40, or  type of combustion fluid) in the case of an engine,
or it may be circulated through channel 40 by the com-  of the gases,
liquid or slurry in the case of a pump. bination of one-way valves and the
reciprocal move-  25 ment of the piston 14, or it may be circulated solely
by the reciprocal movement of the piston 14. The same  Claims arrangements
may be adopted if the fluid has to flow through more than one channel, or
in one direction     1. A rotary/linear converter comprising: through one
channel and in the reverse direction   30  a first member (14, 15, 16, 17;
114, 115, 116, through another channel. If one-way valves are used,   117)
adapted for linear movement in the direction they may be positioned in any
suitable location in the  of a central axis thereof; a second member (23,
flow path of the fluid.                                24; 137) adapted for
rotational movement about Referring to Figure 6 there is shown a modifi-
an axis thereof; and connecting means opera- cation which comprises the use
of a plurality of links  35  tively interconnecting said first and second
mem- or link arms 50 connected to each sleeve 29. It should  bers so that
linear or rotational movement of said be noted that sleeve 29 is normally
attached to shaft  first or second member respectively causes 20 in such a
manner that there is no rotational move-  rotational or linear movement of
said second or ment between shaft 20 and sleeve 29. Thus It is not    first
member respectively; essential that shaft 20 has a circular cross-section.
40  said connecting means including a connecting The circumference of a
section through the shaft 20    shaft (20 ; 120, 121, 122, 123) disposed
eccentri- may be circular butwith one or more chords replacing   cally of
the axis of said first member; first coupl- part of the circle, or it may
be elliptical, or hexagonal,  ing means operatively connecting said first
or the shape of any other polygon, or (in general      member to said
connecting shaft such that axial terms) any continuous or interrupted conic
section.  45  reciprocation of said first member causes orbital Desirably,
the bearing surface 38, on which the con-   movement of said connecting
shaft about the axis nection to one end of each link moves, has a circular
of said first member and vice versa ; and second cross-section using a
shaft 20 having a non-circular   coupling means (21, 22; 132, 133, 134,
135) cross-section, one end of which is seated in a small   operatively
connecting said connecting shaft to well in the back of piston 14,
preventing the tendency   50  said second member so that said orbital move-
of the side of the piston 14 to touch the inner wall of  ment of said
connecting shaft causes rotation of cylinder 12 during rotation of the
piston.             said second member about the axis of said sec- The ends
of link arms 50 which are remote from     ond member and vice versa; sleeve
29 are connected to respective pivotal mount-   said first coupling means
including a sleeve (27, ing points connected to rods 55 mounted on to the
55  28, 29; 124, 125, 126, 127) co-axial with said housing 33 of the
engine. An alternative arrangement   connecting shaft, said sleeve being
operatively (not shown in the drawings) is to provide a mount to
connected to said first member for axial recipro- receive each rod 55,
respectively, by affixing a       cation therewith whilst said first member
rotates 5    



7                   EP 0 277 123 B1                   8 pressure which is
greater than atmospheric pressure,  bracket (or a pluralityof brackets) to
the exteriorof the the venting to atmosphere will be through a valve.
cylinder 12, with the (or each) bracket having at least If the fluid is to
be used only to cool the pistons,  one bearing point adapted to receive an
end of a rod aperture 41 will be omitted and the fluid will be sup-  55.
plied, via orifice 42 which connects with channel 40,   5  The use of two
or more links 55 improves the to the hollow interior region 14B of piston
14. The cool-  smoothness of operation of the engine. ant fluid will then
leave region 14B via (a) a second   Another feature that may be
Incorporated Into channel running parallel to channel 40, (b) at least one
engines and pumps of the type discussed above Is the aperture 43 in the
rear of piston 14, or (c) at least one  mounting of the shafts 20 and 20A
(see Figure 5) of aperture (not shownin the drawing) which Is located in
10  an opposed pair of pistons 14,15 so that the axes of the side wall of
piston 14, rearward of the compres-  shafts 20 and 20A are not
substantially co-linear. sion piston rings. It will be appreciated that In
some  Preferably, the shafts 20 and 20A are mounted so that applications no
piston rings would be necessary. If  their axes lie on different radial
planes passing this coolant is, or contains, oil which is also used for
through the axis of cylinder 12. More preferably shafts lubrication, it may
leave the region 14B via at least one   15  20 and 20A are mounted so that
their axes lie on radial aperture located in the side wall of piston 14
rearward  planes of cylinder 12 which are 180 apart (that is, of the
compression piston rings but forward of the  they lie on a diametrical
plane of cylinder 12). scraper or oiler ring (if present). Aperture 43 may
be  Yet anotherfeature that may be incorporated Into provided with a valve
to control the flow of coolant  engines or pumps of this type is the
shaping of the through the aperture. In another arrangement, the   20
crowns orfaces of the opposed pistons in such a man- aperture may be
omitted thereby providing a cushion-  ner as to achieve maximum turbulence
or swirl of the Ing effect on the stroke.
combustion gases (or combustion aerosols or other The fluid may be pumped
through channel 40, or   type of combustion fluid) in the case of an
engine, or it may be circulated through channel 40 by the com-  of the
gases, liquid or slurry in the case of a pump. bination of one-way valves
and the reciprocal move-  25 ment of the piston 14, or it may be circulated
solely by the reciprocal movement of the piston 14. The same  Claims
arrangements may be adopted if the fluid has to flow through more than one
channel, or in one direction      1. A rotary/linear converter comprising:
through one channel and In the reverse direction   30   a first member (14,
15, 16, 17; 114, 115, 116, through another channel. If one-way valves are
used,    117) adapted for linear movement in the direction they may be
positioned in any suitable location in the  of a central axis thereof; a
second member (23, flow path of the fluid.
24; 137) adapted for rotational movement about Referring to Figure 6 there
is shown a modifi-      an axis thereof; and connecting means opera- cation
which comprises the use of a plurality of links   35  tively
interconnecting said first and second mem- or link arms 50 connected to
each sleeve 29. It should  bers so that linear or rotational movement of
said be noted that sleeve 29 is normally attached to shaft  first or second
member respectively causes 20 in such a manner that there is no rotational
move-  rotational or linear movement of said second or ment between shaft
20 and sleeve 29. Thus it is not    first member respectively; essential
that shaft 20 has a circular cross-section.  40  said connecting means
including a connecting The circumference of a section through the shaft 20
shaft (20 ; 120, 121, 122, 123) disposed eccentri- may be circular but with
one or more chords replacing   cally of the axis of said first member;
first coupl- part of the circle, or it may be elliptical, or hexagonal,
ing means operatively connecting said first or the shape of any other
polygon, or (in general       member to said connecting shaft such that
axial terms) any continuous or Interrupted conic section.  45
reciprocation of said first member causes orbital Desirably, the bearing
surface 38, on which the con-    movement of said connecting shaftabout the
axis nection to one end of each link moves, has a circular   of said first
member and vice versa; and second cross-section using a shaft 20 having a
non-circular    coupling means (21, 22; 132, 133, 134, 135) cross-section,
one end of which is seated in a small    operatively connecting said
connecting shaft to well in the back of piston 14, preventing the tendency
50  said second member so that said orbital move- of the side of the piston
14 to touch the inner wall of  ment of said connecting shaft causes
rotation of cylinder 12 during rotation of the piston.             said
second member about the axis of said sec- The ends of link arms 50 which
are remote from      ond member and vice versa; sleeve 29 are connected to
respective pivotal mount-   said first coupling means including a sleeve
(27, Ing points connected to rods 55 mounted on to the   55  28, 29; 124,
125, 126, 127) co-axial with said housing 33 of the engine. An alternative
arrangement    connecting shaft, said sleeve being operatively (not shown
in the drawings) is to provide a mount to    connected to said first member
for axial recipro- receive each rod 55, respectively, by affixing a
cation therewith whilst said first member rotates 5    



9                   EP 0 277 123B1 about the axis thereof, said sleeve
being      from externally of the converter to said first member associated
with said connecting shaft for axial  (14) so that the orbital movement of
said connecting reciprocation relative thereto, and at least one link
shaft assists in distributing the lubricant and/or cool- member (27A, 28A,
29A; 128,129, 130,131; 50)    ant at selected positions at or around said
first mem- extending between said sleeve and a mounting   5   ber. which is
in a fixed position disposed eccentrically to the axis of either said first
or second member. 2. A rotary/linear converter according to claim 1
Ansprilche wherein said second coupling means includes a disc- like member
(21,22 ; 132,133,134,135) mounted for  10  1. Linear-/Drehbewegungswandler,
rotation aboutan axis, said connecting shaft(20 ; 120,  mit einem ersten
Element (14, 15, 16, 17; 114, 121,122,123) being eccentrically connected
with res-    115,116,117), das in Richtung elner Mittelachse pect to said
axis to said disc-like member and said    des Elementes linear bewegbar
Ist; elnem zwel- second member (23, 24 ; 137) being operatively con-   ten
Element (23, 24; 137), das um sine Achse nected to said disc-like member.
15      desselben drehbar ist; und Verbindungsmitteln, 3. A rotary/linear
converter according to claim 2  welche das erste und das zwelte Element
wherein said second member (23, 24) is operatively    antriebsmassig so
miteinander verbinden, dass connected to said disc-like member (21,22)
co-axially  sine Linear- bzw. Drehbewegung des ersten oder therewith.
des zweiten Elementes sine Dreh-odor Linearbe- 4. A rotary/linear converter
according to claim 2   20  wegung des zweiten bzw. des ersten Elementes
wherein said second member (137) is radially dis-      bewirkt; placed from
the axis of said disc-like member (132,   wobel die Verbindungamittel
folgendes enthal- 133, 134, 135) and operatively connected thereto by
ten: sine bezflglich der Achse des ersten Ele- transmission means (136;
138).                       mentes        exzentisch      angeordnete 5. A
rotary/linear converter according to claim 4   25  Verbindungswelle (20 ;
120,12,122, 123); erste wherein said disc-like member comprises a circumfe-
Kupplungsmittel, welche daM erste Element rential gear section (132, 133,
134, 135) adapted to  antriebsmissig so mit der Verbindungswelle ver-
engage a further gear (136 ; 138) which is operatively   binden, dass sine
axiale Hin- und Herbewegung connected to said second member.
des ersten Elementes sine Umlaufbewegung der 6. A rotary/linear converter
according to any pre-  30  Verbindungswelle um die Aches des ersten ile-
ceding claim wherein said first coupling means         mentes bewlkt und
umgekehrt ; und zwelte Kup- includes a plurality of said link members (50)
extend-  plungsmittel (21, 22 ; 132, 133, 134, 135), welche ing between
said sleeve and respective ones of said   die Verbindungswelle
antriebemassig so mit dem mountings which are fixed.
zwelten Element verbinden, dass die Umiaufbe- 7. A rotary/linear converter
according to any pre-  35  wegung der Verbindungswelle sine Drehung des
ceding claim wherein the oreach of said link members  zweiten Elementes um
die Aches des zwelten is pivotally connected to said sleeve and to its said
Elementes bewirkt und umngekehrt; mounting for limited universal movement.
wobei die ersten Kupplungsmittel folgendes ent- 8. A rotary/inear converter
according to any pre-  halten: sine mit der Verbindungswelle koaxiale
ceding claim wherein a guide (12; 112) is provided   40  HMlss (27, 28, 29;
124, 125, 126, 127), weiche within or along which said first member is
moved.     mit dem ersten Element antriebsmassig verbun- 9. A rotary/linear
converter according to claim 8  den l8t zur axialen Hin- und Herbewegung
mit wherein said first member comprises a piston (14, 15,  dem ersten
Element, wahrend sich dasselbe um 16, 17 ; 1 14,115, 116, 117) and said
guide comprises  seine Aches dreht, und welche derVerbindungs- a cylinder
(12; 112) having a working chamber (18,  45  wells zugeordnet und
bezflglich derselben axial 19; 118, 119) therein, inlet means and outlet
means   hin-und herbewegbar Ist, und wenigstensfin Len- communicating with
said working chamber for the        kerelement (27A, 28A, 29A;
128,129,130,131; admission and removal of working fluid therefrom.
50), des sich von der Halse zu elner Halterung 10. A rotary/linear
converter according to claim 9  erstreckt, welche exzentrisch zur Achse des
wherein said first member comprises two pistons (14,  50  ersten undloder
des zwelten Elementes festste- 15; 16, 17; 114, 11 5 ; 11 6, 11 7) disposed
within said  hend angeordnet ist. cylinder, there being a single said
working chamber    2.   Linear-/Dehbewegungswandler    nach (18; 19; 118;
119) disposed between said pistons.  Anspruch 1, In welchem die zwelten
Kupplungsmittel 11.A rotary/linear converter according to any pre-  eln
schelbenartiges Element (21, 22; 132, 133, 134, ceding claim wherein a
lubricating and/or cooling sys-  65   135) enthalten, das um sine Achse
drehbar let, wobel tem is provided including a delivery channel (40) in
die Verbindungswelle (20; 120, 121, 122, 123) mit said connecting shaft
(20) and said second coupling  dem  schelbenartigen Element bezfglich
dessen means (21) for delivering lubricant and/or coolant  Aches
exzentrisch verbunden ist und wobel des 6    
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11111 II II * C   L  M   S* zwelte Element (23, 24; 137) mit dem
schelbonarti-  RsvendIcations gen Element antrfebsmassig verbunden ist. 3.
Unear-/Drehbewegungswandler   nach           1. Convertisseur
rotatifliin6alre comportant: Anspiuch 2, in welchem das zwelte Element
(23,24)     un premier 6e6ment (14, 15, 16, 17; 114, 115, mit dem
schelbenartigen Eement (21,22) koaxial zu   5  116, 117) ageno6 pour Is
mouvement linealre diesem antrifbsmassig verbunden lat.
dens le sons de son axe central; un deuxibme 4.
Llnear-/Drehbewegungswandler   nach          blement (23, 24; 137) agence
pour le mouve- Anspruch 2, In welchem das zwelte Element (137)       ment
rotatif autour d'un de ses axes; et des bezLiglich der Achse des
schelbenartigen Elementes   moyens d'accouplement reliant lesdits premier
et (132, 133, 134, 135) radial versetzt let und mit diesem   io  deuxibme
elements de telle manlbre que le mou- durch Getriebemittel (138; 138)
antriebsmrssig ver-  vement lin6aire ou rotatif desdits premier et bunden
Ist.                                          deuxilme 6l6ments provoquent
le mouvement 5.   Linear-/Drehbewegungswandier   nach          lin6aire ou
rotatif dudit deuxieme ou premier 616- Anspruch 4, In welchem das
schelbenartige Element     ment respectivement; an seinem Umfang sine
Verzahnung (132, 133, 134,  16  lesdits moyens d'accouplement pr6voyant un
axe 135) aufweist, die mit einem Zahnrad (136; 138)      de raccord (20;
120, 121, 122, 123) Install6 kammt, welches mit dem zweiten Element
antriebs-     excentrique par rapport a l'axe dudit premier 616- massig
vorbunden ist.                                 ment; des premiers moyens
d'accouplement de 8. Llnear-/Drehbewegungswandler nach elnem        raccord
fonctionnel en service dudit premier 616- der vorangehenden Ansprache, In
welchem die  20       ment audit axe de raccord de tells fagon que le
ersten Kupplungsmittel sine Mehrzahl der genannten    mouvement axial
r6ciproque dudit premier 616- Lenkerelemente (50) zwischen der HUlMs und
zuge-      ment provoque le mouvement orbital dudit axe de ordneten
festatehenden Halterungen enthalten.        raccord autour de l'axe dudit
premier membre et 7. Linear-/Drehbewegungswandler nach elnem
vice-versa; et des deuxlemes moyens d'accou- der vorangshenden Anspriche,
in welchem des bzw.  25  plement (21, 22; 132, 133, 134, 135) de raccord
jedes Lenkerelement mit der Hrilse und mit der zuge-  fonctionnel dudit axe
de raccord audit deuxieme ordneten Haltferung zur beschra nkten
Universalbe-    6l6ment de tile manibre quo ledit mouvement wegung
schwenkbar verbunden lIt.                      orbital de 'axe de raccord
provoque la rotation 8. Llnear-JDrehbewegungswandler nach einem
dudit deuxieme e6lment autour de l'axe dudit dervorangehendenAnspruche, In
welchem sine Fuh-  3o   deuxieme 6lement et vice versa; rung (12; 112)
vorhanden kst, In oder longs welcher   lesdits premiers moyens
d'accouplement pre- des erste Element bewegbar lIt.
voyant un manchon (27, 28, 29; 124, 125, 126, 9.
Unear-/Drehbewegungswandler   nach           127) coaxial avec ledit axe de
raccord, ledit man- Anspruch 8, In welchem des orate Element oinen Kol-
chon etant en raccord fonctionnel avec ledit pro- ben (14,15, 16. 17 ; 1
14, 115, 116, 117) aufweist und   S5  mlerel6ment pourle mouvement axial
r6ciproque die Ffilrung sin Zyllnder (12; 112) mit einer Arbests-  y
relatif lors de la rotation dudit premier 6lhment kammer (18, 19; 118, 119)
darin let, wobel mit der    deraccord,leditmanchon 6tantassocleauditaxe
Arbeltskammer Einlassmittel und Auslassmittel ffir    de raccord pour le
mouvement axial r6ciproque y die Zufuhr und Abfuhr von Arbeltsliuld In
Verbindung  relatif, et au mons un elbment de liaison (27A, stehen.
40      28A, 29A; 128, 129, 130, 131 ; 50) situe entre 10.
Unear-/Drehbewegungswandler   nach           lWdit manchon et un support
monte fixe et excen- Anspruch 9, In welchem das orate Element zwel In
trique A l'axe soit du premier ou du deuxibme 616- dem Zylinder angeordnete
Kolben (14, 15; 16, 17;      ment. 114, 1 15 ; 1 16, 117) aufweist, wobei
sich die Arbeits-  2. Convertisseur rotatif/lin6aire selon la revendi-
kammer (18; 19; 118; 119) zwischen den beiden   45  cation 1, dont le
deuxieme moyen d'accouplement Kolben befindet.
pr6volt un 6l6ment sous forms de disque (21, 22; 11.
Llnear-/Drehbewegungswandler nach sinem    132,133,134,135) prevu pourla
rotation autourd'un der vorangehenden Ansprflche, mit elner Schmler-
axe,leditaxe doliaison(20; 120,121,122,123) 6tant undloder KOhlanlage,
welche eonen Zufuhrkanal (40)  raccord6 de maniore excentrique par rapport
audit in der Verbindungswelle (20) und In den zwelten Kup-  5o  axe A
Ile66ment sous forme de disque et le deuxieme plungsmitteln (21)
enthiltffilrdie Zufuhrvon Schmier-  moyen (23, 24; 137) otant en raccord
fonctionnel mittel und/oder KfIhimittel von ausserhalb des    avec ledit
eloment sous forme de disque. Wandlers zu dem erersten Eement (14), so dass
die     3. Convertisseur rotatif/iln6alre solon la revendl- Umlaufbewegung
der Verbindungewelle die Vertei-   cation 2, dont le deuxleme moyen (23,24)
est en rac- lung des Schmlermittels und/oder Kihimittels an aus-  55  cord
fonctionnel coaxial y relatif avec ledit 6lement gewfhite Steilen bei dem
ersten Element oder urn  sous forms de disque. dasselbe herum unterstfltst.
4. Convertisseur rotatifliln6aire salon Ia revendi- cation 2, dont le
deuxilme moyen (137) et en decs- 7   
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11111 111111 lage radial de l'axe dudit element sous fomme de dis- que
(132,133,134,135) etiul est en raccord fonctlon- net par l'interm6dialre de
moyens de transmission (136; 138). 5. Convertisseur rotatif/linealre salon
Ia revendl-   5 cation 4, dont I'eiement sous forms de disque prbvolt une
portion d'engrenage circonferentiel (132, 133, 134, 135) adaptes pour la
prise avOc un autre engre- nags (136; 138) en raccord fonctionnel avec
ledit deuxieme eibment.                               1 6. Convertisseur
rotatflninealre selon l'une ou I'autre des revendications antbrieures, dont
lea moyens d'accouplement prevolent une sbrie d'ele- ments de liaison (50)
disposes entre leditmanchon et lesdits elements de supports qui sont fixes.
is 7. Convertlisseur rotatif/illnalre selon l'une ou i'autre des
revendications anterieures, dont l'blement ou chacun des slements de
liaison est raccordiS en pivotement audit manchon et A son support A
I'effet d'un mouvement universel restreint.             20 8. Convertisseur
rotatiffiln7aire salon l'uns ou l'autre des revendicatlons antdrleures,
dont un guide (12; 112) est prevu A l'interleur duquel ou le long duquel lo
premier siement so deplace. 9. Convertisseur rotatifKilnalre selon la
revendl-  25 cation 8, dont ledit premier 6i6ment pr6volt un piston
(14,15,16,16 ;, 114,115,116,117) etleditguide pre- volt un verin (12; 112)
avec un compartiment de ser- vice (18, 19; 118, 119) A l'interieur, des
moyens d'amenee et de sortie en communication avec ledit  9o compartiment
de service pour y admettre et en refou- ler Is fluids de service. 10.
Convertisseur rotatifilin6alre solon la revendi- cation 9, dont ledit
premier blement prevolt deux pis- tons(14,15 ;,16,17;
114,115,116,117)situesdans   35 ledit v6rin, un compartiment unique de
service (18; 19; 118.119) etant prevu entre lesdits pistons. 11.
Convertisseur rotatif/lin6aire selon l'une ou I'autre des revendications
anterleures, dans lequel oet pr6vu un systsme de lubrification et/ou de
refrige-  40 ration y compris un conduit d'amenee (40) dans I'axe de
raccord (20) ainsi quo lesdits deuxlemes moyens d'accouplement (21) pour
amener le lubrifiant etlou le rifrlgerant de l'exterieur du convertisseur
audit pre- mier el6ment (14) de tells manlrer qus le mouvement  45 orbital
de l'axe de raccord appuie la distribution du lubrfflant eilou du
rbfrig9rant en plusleurs endrolts prevus audit premier elbment ou aux
alentours. 50 55 8    


