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9 Cla,lms

1 o
The mventmn relates to piston machmes that
Is to say machines including several parallﬂl cyl-

{CL 74—-—-—60)

2

. respect to oscﬂlatmn axzs 6 that in the case r.}f. |

Inder-piston groups distributed about the main

shaft and connected therewith through a wabbler
assembly or the like and suitable link means,

with a view to transforming the longitudinal ef-

forts of the pistons into a torque applied to said

a four cylinder engine, two of thess units form

& group, either with g common crank pin 4! or

- noi, lecated on one side of this axis 6 and the

LW(} other units form g second group, either with

~a common crank pin 4! or not,. symmetucally

shaft (case of a motor) or vice versa (case of a

pump, compressor, etc) this invention being
more especially, but not exclusively, concerned
with explosion engines for automobile vehicles.

located on the other side of said axis §.
The outer ring 7 is mounted, through the mter-

- mediate of two pivots § perpendlculm to pivots

16

The chief object of my invention is to provide '

2, machine of this type Wthh is adapted to com-~
ply, better than fthose of the same type made
up to the present time, with the various require-

ments of practice, and, more particularly, which

permits of obtaining a variation of the stroke

12 and materializing theoretical axis 6, on a fork-
shaped piece {6 housed in a centra,l recess i
Piece

of frame ! provided between cylinders 2.

{4 can slide axially in recess {1 while being pre~
~ vented from rotating about its longitudinal axis -

15

- shown) such ag grooves,

of the pistons while mamtammg ! predetm mmed |

value of the ratio of compression. :
-~ Embodiments of my invention wzll be herem-

20

after described, with reference to the. appended
drawings, given merely by way of example and |

in which:

Figs. 1 and 2 are diagrammatical views show- _-
25

ing respectively in longitudinal section and 111
transverse section on the line II—IT of Big, 1,

through any known conventional means (not
reaction arms, twin

mounting, and so on. Therefore there s &

‘Cardan connection between the crank pins 41 of
_ﬂonnectmn' rods 4 and inner ring 8, on the one
‘hand; and between said inner ring 8 and piece
18, on the other hand, which ensures freednm
‘of movement of this ring 8 in all d1rect10ns |

- In the embodiment shown by Figs. 1 to 3, I

- provide, in the end of frame | opposed to tha,t-

in which are fitted cylinders 2, a cenfral housing

13, with a thrust bearing {5 for the main shaft

a four cylinder eng me made accmdmg 10 the '

1nventmn
of certa,m elements of the machme shown by
Figs. 1 and 2, but m a di: Terent charactm istic
relative poswlon | |

Figs., 4 and 5 are views, 511’1111&1 to Flg 3 SthW-
mﬂ' the same elements made acCcor dmg to two
different modifications. | |
Figs. 6 and 7 show, rpspestwe v in ver tIC&l sec-

14 of the engine, this shaft bemg longitudinally -
fixed with respect to said frame and carrymg .
30-- among other things, a |
‘Trecess 9, I provide a cylindrical axial housing
~for an intermediate shaft £8, which is axially
movable with respect tc main shaft 14 but angu-

Ay-wheel 151, |
In the end of shaft 14 which pmJects mto |

larly - connected therewith on - the one hand

30
1§ of intermediate shait 18 (or any other equiv-

tion on the line VI—VTI of Fig. 7 and in vertical |

section on the line VII—VII of Fig. 6, another

embodiment of the oscillating plate 1ncluded 111 .

machines of the kind in question.

Frame {, of hollow cylindrical Qhape carnes
at one end thereof a plurality of hollow parts,
parallel or substantially paralle] to the longitudi-
nal axis of said frame and adapted to form c::vl-—
inders 2 distributed about said axis. - :

Each of these ceylinders contains a plston

connected, through an ordinary connecting rod
4, with a wabbler assembly which will be more
explmltly descrlbed hereinafter, this dewce bemg
housed in a space 5 provided in frame | and
m Wh"ch SEle p]ate can oscﬂlate about a theo-

crank pins 41 cu the connectmg “Gds ﬁ When
pistons 3 work in cylinders 2. | |
‘Said wabbler assembly is constltuted by two

annular pleces or rings 7 and 8 connected to-

gevher by pivots {2 the outer ring 7 carrymﬂ'
the crank ping Al of connecting rods 4. The

cylinder-piston units occupy positions _such with

40
‘where is located wabbler assembly T—8 I mount

through a transverse pin 17 slidable in g slot

alent means, such as grooves) and/or, on the

other hand, through g link. system to be he:rem-_-
after described.

On intermediate shaft IB and at the place

sleeve—shaped support 28, the inner ring 8 of

. 'smd wabbler assembly bearmg on said support

b

20 through the intermediate of needle or roller
“bhearings 21 or antifriction bea,rmgs -

| Support 28 is connected, on the one hand, Wlth_

intermediate shaft 12 through pivots 202 (Flgs
2 and 3), whereby this support 28 shares in the
“rotation mevemﬂnt of intermediate shaft {8, and,
~on the other hand, through arm 21, pin 22 and

links 23, with the transverse pin !7 which con-

- nects . to ether shafts 18 and (4. This connec-
- tion 291__23_2';_,__:»2_.._23_,11 constltutes the link -

o system above referred to.
53

When piece {8 is caused to sllde in one dir ec-

- tion or the other with respect to frame i, it pro-

duces a translatory displacement of the whole

| __Gf wabbler assembly 7—8 in the same direction
~ since ring ? is connected to mece {0 thmugh'-
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pivots 9. Such a displacement simultaneously
produces s modification of the inclination of sup-

port 29 and wabbler assembly 1-—8§, since said

support 28 is connected through links 23 with
the longitudinally fixed pin {7, As wabbler as-
sembly 7—8 is connected with pistons 3 through
connecting rods 4, said pistons follow the dis-
- placements of the wabbler assembly and I thus
cbtain an engine in which the strokes of the
pistons are simultaneously variable according
to an equal degree for all the pistons and the
positions of the pistons called “upper dead
points” follow a law determined as a function of
the stroke, which permits of obtaining a ratio
of compression of well defined value.

On Figs. 1 and 3, support 2§ has been showil
in two different characteristic positions {for
which its ineclinations, with respect to the main
shaft, respectively have minimum and maximum
values, corresponding to the minimum and max-
imum strokes of the pistons. In order to per-
mit angular displacement of support 20 with re-
spect to intermediate shaft {8 while maintain-
ing g radial dimension of the whole as small as
possible, I provide in said shaft notches 24 in
which certain portions of said support 29 can
engage when the latter is very much inclined
(Fig. 3).

Fig. 4 shows a modification of the arrange-

ment above described, according to which main
shaft 4 is housed in the central cavity ! of
the frame between the motor cylinders. In this

case, the rotational connection between main
shaft {4 and inftermediate shaft {8 is also ob-
tained through a link system constituted by a
pin {71, carried by arm 28 rigid with shaft 14,
and connecting rods 23 pivoted, through pins
22 to arms 27! carried by the variable incling-
tion support 20.

I may also, as shown by Fig. 5, adopl an sr-
rangement analogous to that of Fig. 3 but in
which links 23 and pin [T are repiaced by two
arms 272 rigid with support 28, and the free ends
of which are pivotally connected, at 2%, to a
sleeve 38 slidable along a guide 2i, suitably in-
clined and mounted on shaft 4 so as to turn
together therewith and with intermediate shaiv
8.

Any other means for ensuring in response to
an axial displacement of fork-shaped piece 18,
both a longitudinal displacement of intermedi-
ate shaft 18 and support 28 and an inclination
of said support, and conssguently of wabbler
assembly T—28, with an amplitude in direct re-
lation to that of the axial displacement of said
piece {8, could be utilized instead of the ar-
rangements above indicated by way of example.

In order to obtain the axial displacement of
fork shapsd piece (& T may have recourse o
- various mechanical, hydraulic, pneumatic, elec-
tromechanic or other means generally called
“servo-control” means, and an examuple of which
is shown by PFig. 1.

Piece {8 is rigid with g tubular piece 28 freely
engaged in the central cavity (i of the frame,
in the cavity 33 of this piece, I fit a joint 35
carried by another tubular piece 38 rigid with
iframe | and the diameier of which is substan-
tially smaller than that of the first whereby I
form, between pieces 38 and 38, an annular in-
terval 34 closed at one end by joint 35 and at
the other one by a joint 37 carried by tubular
plece 38.

When a pressure (or a depression) is caused
to act in annular interval 34, limited by joints

16

29

30

35

40

by
e |

6o

85

70

76

iy means oi

4

35 and 37, through the intermediate of a liquid
or gascous fuid admitted through externally
controlled valve means, I obtain the desired axial
displacement of joint 37, acting as a hydraulic
or pneumatic piston, together with sleeve 33 and
piece 8, this pressure (or depression) being
coun‘ter-balanced by the reaction exeried by
pistons 3 and, if need he, by the intervention
of one or several antagonistic springs, or by .
a “double action” arrangement bring-
ing intoc play, for instance, a third joint (not
shown) which would then be established at the
place designated by 33. A bearing 38 is infter-
posed between the sleeve 38 that is to be axially
displaced and intermediate shaft 18, in order to
hold this shaft in proper axial position.

I might alsoc obtain the desired axial displace-
ments of fork-shaped piece (8 and, conse-
quently, of theoretical axis €, by providing this
fork-shaped piece with screw-thread, or rack,
means cooperating with screw threads or . a
toothed wheel, the control of which, either from
o, distancee or not, would be easily accessible.
and operable even during operation of the en-
gine.

A rod 32, rigid with shaft 18, is utilized for
controiling the means for distributing fi uid to
the cylinders 2 of the engine, this distribution
being for instance effected through any suitable

means, for instance ordinary valves, rotary

valves, perforated barrels, ete., not shown by the
drawmﬂ's hecause their dlsclosure is not neces-

sary for a good understanding of the object of
the invention. However, it should be noted
that it is possible, owing to the possible trans-
lation of intermediate shaft i3, to obtain a vari-
gtion of the angular relative position (with re-
spect to intermediate shaft 18 acting as crank-
shaft) of the cam or cams utilized for distribu-
tion control. It is also possible to vary the
working outline of these cams due to. the trans-
latory movement thereof when intermediate
shaft 18 is displaced in one direction or the other.

On Figs. 6 and 7, I have shown, by way of
example, the arrangement of an oscillating or
wabbler assembly, analogous to that of Figs. 1 to
3, in the case of an engine including not four
cylinders but eight cylinders distributed by pairs
in a symmetrical manner with respect to the mo-
tor shaft or to the crankshaft.

In this case the support 20 of the plate also
carries, through the intermediate of roller bear-
ings 21 or the like, an inner ring 8 pivotally car-
ried, through horizontal pivots 121, by the verli-
cal sides of a rectangular frame T similar to the
annular piece T of Figs. 1 and 2, these sides also
carrying the crank pins 4! of the connecting rods
4 of the upper and lower pairs of cylinders. This

inner ring § is also pivotally connected, through
vertical pivots 122, with the horizontal sides of a

second rectangular frame 11 which also carries
the crank pin 42 of the connecting rods of the
two.pairs of lateral cylinders.

The horizontal sides of frame 1 are mounted,
through pivots 8, on a sleeve 10, similar to the
fork-shaped piece 10 of Figs. 1 and 2 and the ver-
tical sides of frame 1! are pivoitally connected,
through pivots 81, to the same sleeve 1681. I thus
obtain the desired interrelation of the two link
systems above described through which the ef~
forts of the pistons of the eight cylinders are
transmitied to the support 2¢ of the oscillating
plate. In order to avoid interference between
frames T and- T in the course of their relative
movements, it 1s: necessary to give them a suit-
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able shape, different from a, plane shape as clear-

ly visible on Hig. 7.

In what precedes, it has been admlttnd that?

| the transmission of the efforts of plst{)m 3 to

 driving shaft {4 takes place through s wabbler

assembly including two rings 7 and 8, connected

P

' spectively, pivoted to the oﬁt'er ring about axes

perpendicular to said diameter, a part longitudi--
nally slidable with respect to said shaft: along an

- axis fixed in position with respect to said cylinder;

B L4

together by pivots 12, and oscillating about a

theoretical axis 8 materialized by pivots 9, this
axis 6 being admitted to be displaced, with a

translatory motion, by external control means
- easily accessible and ﬂpera,ble even th‘lIlg the

operation of the engine. |

In the case of the osmllatlon of plate 7—3
about a movable axis 6, the cylinders must be dis-
tributed in diametrally opposed or symmetrmall;
‘mounted pairs with respect to this axis.

said part being pivotally connected with said out-
er ring about an axis perpendicular to said com- -
‘mon diameter at the middle point thereof, a

shaft element slidably keyed to said shaft and

~ journalled in said part to be axially movable to-

10

gether there'mth 2, bearing for the inner ring
pwotally connected with said shaft element about
~an axis perpendicular to said shaft and passmg' |

through the point of intersection of said shaft

 axis and said common diameter, means for pro-

Pinally, it should be noted that the inventmn |

1s applicable with the same effects or advantage

~ to steam engines or receiving machines, such aa |
pumps, compressors, pump and motor umts form--.

' ing hydraulic transmissions, ete.
- In all cases, the piston stroke adjustment con-

ducing longitudinal dlsplacements of said part
with respect to said shaft, and link means be-

tween said bearing and said shaft for modifying
the mchna,twn of said bearing with respect to

- the axis of said shaft as a function of the longi-
20

tudinal posn;mn of smd part wﬂ;h respect to sald'

. shaft.

trol may be manual, automatic, or semi-auto-

matic, and this control may be analwous to those

already proposed for the regulatmn either auto- .

matic or not, of the gear-boxes of englnes or of
some machine-tools. |

The piston machine according to my invent bion
_perm:tts of varying, at will and in a simple man-

for the ratioc of cnmpressmn a valuz which is
substantially constant or determinag according

to a suitably established law Whl{‘:ﬂ permits, .

among other things, of abtalmng a linear veloe-
ity of the pistons—and, consequently, a power—
which is substantially - constant within certain
~limits of speed of revolution, thus snsuring &

high torque at low speeds under good conditions

~ of efficiency. With the construction according to
my invention I therefore obtain, by means of
the machine itself and through variation of stroke
of its pistons, the same effect a3 with ‘a variable
speed tTransmission which is generally consid-
ered as forming a necessary adjunction to an ex-
plosion engine. More particularly in the case of
- the application of the invention to COMPrassors,

I obtain the advantage that it is possikle to ad~

just the displacement of the piston or ‘pistons
as a function of the output that is required,

thus avoiding the working on no load which re-—

sults from the “hit or miss” adjustrnent |
Of course, the invention applies to the case 0

2. A machine WhICh c(}mpl 1ses in. combmatlon

a frame, a shaft journalled in said frame, at least =

two cylinder and piston units carried by said

~frame parallel to the axis of said shaft and on
either side thereof, two concentric rings pivoted -

to each other about a common diameter thereof,
at least two connecting rods. for said pistons re-

~ spectively, pivoted to the outer ring about axes

ner, the stroke of the pistons while obtaining —m

parallel to a dir ection, perpendlcular both to said

~ diameter and to the shaft axis; said frame form-
ing a central longitudinal recess between said pis-

ton and cylinder units, at least one part longi-

- tudinally slidable in said recess coaxially with re-

.3:)

~spect to said shaft adapted to be prevented from '

rotating with r espect to said frame about the. axis

3_ of said shaft, the outer ring bemg pivotally con-
- nected with said part about an axis parallel to

44)

-the above mentioned direction and passing

through the point of intersection of said shaft |
axis and said common diameter, a shaft element

- slidably keyed on said shaft and axially movable

33

together with said part, a bearing for the inner

‘ring pivoted to said shaft element about an axis

perpendicular to the shaft axis and passing
through said point of intersection; means for pro--

- ducing longltudmal dlsplacements of said part

- with respect to said shaft, and link means between
sald bearing and said shaft for modifyine the in~ -
clination of said bearing with respect to the axis

of said shaft as a function of the longitudinal po-

- sition of said part with respect to said shaft.

which, the re]atlve movement between the main

shaft and the support of wabbler assembly being .

mamtmned the main shaft and the pleces that
are carried by it form a fixed or non-rotary
system while the frame and the cylinders with

‘all the party associated therewith are given a
movement of rotation about said fixed s;stem'

In a general manner, while I have, ' in the

above description, dlSGIDSF*d what T deem to be

pbractical and efficient embodiments of the present
~ Invention, it should be well understood that I do
not wish to be limited thereto as there might he
changes made in the arrangement. disposition
and form of the parts without departing from the
prineciple of the present Invention as compre-

hended within the ‘scope of the %CDmpanymg_

| clazms
| What I claim is:

1. A machine whlch comprlses in combmatmn
a shait, at least two cylinder ang piston umts
| parallel to said shaft, two concentric rings pivoted
to each other about a common diameter thereof,
- atb least two connectmg rods for sa,ld plstons re-

3. A machine which comprises, in combmatlon

- a main shaft, a plurality of cylinder and piston

R ¥ I
] |

60 spect to their cylinders and the rotary motion of

units parallel to said- shaft means, including a

- wabbler assembly and connecting rods. interposed
- between said p1st0*15 and said wabbler assembly,
- for tran sformmﬂ into One another the reciprocat-

ing longitudinal motion of said pistons with re-

aid shaft, a shaft element slidably keyed on said

--.':-mam shaft, a sleeve coaxial with said wabbler

-assembly mguntﬁd %o act ag a journal for said

wabbler assembly, said sleeve bemr:r pivoted to

said shaft element about an axis perpendicular

thereto, means for t}mducmg lom itudinal- dis~

| placements of sa,:td sleeve with resnect to said

shaft, an arm rigid with said main shaft extend-
ing longitudinally ther efrom, an arm extending

: from said sleeve Ionglfudmally therefrom and a

link mvoted at its ends to said arms resnnctrvely,

~about axes at right angles to the axis of said |
shaft, for modifying the inclination of said sleeve
with res;:ect to the axis of said shaft as a func-*.




tion. of the longitudinal position of said sleeve

with: respect to said shaft:

4. A machine which comprises, in combination,
o main shaft, a plurality of cylinder and piston
units parallel to said shaft, means, including a
wabbler assembly and connecting rods interposed
between said pistons and said wabbler assembly,
for transforming into one another the recinro-

cating longitudinal motion of said pistons with

respect- to their cylinders and the rotary motion
of said shaft, a shaft element slidably keyed on

said main shaff, a sleeve coaxial with said wabbler

assembly mounted te ast as a journal for sald

wabbler assembly, said slesve being wpivoted to

said shaft element about an axis perpendicular
thereto, means for producing longitudinal dis-

placements of said sleeve with respect to saild

shaft, a guide carried by said main shaft obliquely

to- the axis thereof, a piece slidable along said

gifide and an arm extending longitudinally from
said sleeve pivoted to said slidable piece for modi-
fying the inclination of said sleeve with respect
to the axis of said shaft as a function of the lon-
gitudinal position of said sleeve with: respect to
said shaft.

5. A machine which comprises, in combination,

a. framre, a shaft journalled in said frame, at
least two cylinder and piston units carried by
said frame parallel to the axis of said shaft and

o either side thereof, two concentric rings biv-
oted to each other about a common diameter

thereof, at least two connecting rods for said. pis-
tons respectively, nivoted to the outer ring aboits
axes parallel to a direction perpendicular both to
said diameter and to the shaft axis, said frame
forming a central longitudinal recess between
said piston and cylinder units, at least one

part longitudinally slidable in said recess co-
axially with respect to said shaft adapted to be

prevented from rotating with respect to said

frame about the axis of said shait, the outer ring

being pivotglly connected with said part about an

axis parallel to the above mentioned direction

and. passing through the point of intersection of
sald shaft axis and said common diameter, a -

shaft element slidably keyed on said shaft and
axially movable together with said part, a bear-
ing for the inner ring pivoted to said shaft ele-

ment about an axis perpendicular to the shaft

axis and passing through said point of intersec-
tion, fluid pressure means for producing longi-
tudinal displacements of said part with resrect
to:said shaft, and link means between said bear-
ing and said shaft for modifying the inclination
of sald bearing with respect to the axis of said
shaft as a funetion of the lengitudinal position of
said part with respect to said shaft.

6. A machine which comprises, in combination,

‘a shaft, at least two cylinder and piston units
parallel to said shaft, two concentric rings piv-

oted to each other about a common diameter
thereof, at least two connecting rods for said pis-
tons respectively, pivoted to the outer ring about
axes perpendicular to said diameter, a shaft ele~
ment slidably keyed on said main shaft, a sleeve
pivoted to said shaft element about an axis per-
pendicular thereto mounted to act as a journal

for the inner ring, a part longitudinally slidable

with respect to said shaft along an axis fixed with
respect to said cylinders, said part being pivotally
connected with said outer ring about an axis per-
pendicular to said common diameter of said
rings, means for nroducing longitudinal displace-
ments of said part with respeet to said shaft, and
link means between said sleeve and said shaft for

O
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2 |
modifying the inclination of said sleeve with re-
spect to the axis of said shaft as a function of
the longitudinal position of said part with respect

to said shaft.

7. A machine whiCh comprises, in cembination-,_
a frame, a shaft journalled in said frame, at least
two cylinder and piston units carried by said:

- frame, with the axes of said cylinders parallel to

10

20

29

3{

the axis of said shaft and on opposite sides there-
of respectively, a ring journalled with respect to
said shaft about an axis intersecting the shaft
axis obliquely thereto, a second ring pivoted to
the first one aboui a common diameter of said
two rings at right angles to said oblique axis and
passing through the intersection of said obligue.
axis and said shaf{ axis, said second ring being
pivotally mounted with respect to said frame

about an axis perpendicular to both said shaft

axis and said common diameter at their point of
intersection, and two connecting rods for said pis=~
tons respectively pivoted to said second mentioned
ring about axes parallel to the axis about which
said ring is pivotally mounted in said frame. |
8. A machine which comprises, in combination,
g main shaft, a plurality of cylinder and piston
units parallel to said shaft, means, including &
wabbler assembly and connecting rods interposed
between said pistons and said wabbler assembly,
for transforming into one another the recipro-
cating longitudinal motion of said pistons with
respect to their cylinders and the rotary mction

- of said shafv, a shaft element slidably keyed on:

30

i
wl

70

T

5}

said main shaft, a sleeve coaxial with said wabbler
assembly mounted to act as & journal for said
wabbler assembly, said sleeve being pivoted to
said shaft element about an axis perpendicular
thereto, means for producing longitudinal dis-
placements of said shaft element with respect to
said main shaft, and link means between said
sleeve and said shaft for modifying the inclina-
tion of said sleeve with respect to the axis of said
shaft as a function of the longitudinal position: of
said sleeve with respect to said shaft, said link
means being located on the same side of sald
wabbler assembly as said cylinders. |

9. A machine which comprises, in eombination,
a frame, a shaft journalled in said frame, at least
two cylinder and pisten unifts carried by said
frame, with the axes of said cylinders parallel {o
the axis of said shaft and on gppoesite sides there-
of respectively;, a support operatively connected
with said shaft, a ring journalled on said support
about an axis infersecting the shaft axis obliquely
thereto, a second ring pivoted to the first one
about a common diameter of said two rings at
right angles to said oblique axis and passing
through the intersection of said obligque axis and
said shaft axis, said second ring belng pivotally
mounted with respect to said frame agbout an axis

- perpendicular to both said shaft axis and said

common diameter at their point of intersection,
and two connecting rods for said pistons respec~
tively pivoted to said second mentioned ring about
axes paraliel to the axis about which sagid ring is
pivotally mounted in said frame. |
GASTON ROBERT BOUCHARD.
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