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(57) Abstract ;

The device comprises a casing (1), two oppositely oriented chambers (2, 3) located in it and fnterconnected through a
pipe (4). Each chamber (2 or 3) houses a piston consiSling of an elastic sleeve (10 or 11) one end of which is turned inside
out and fixed to the internal surface of the pipe (4) at the point of its connection with the chamber (2 or 3). Each
piston is kmematically connected with a working organ (7) by means of a shaft (5 or 6) mounted inside the chamber (2 or 3),
one end of which is kinematically connected with the working organ (7), and by means of a drum (8 or 9) connected
with the other end of the shaft (5 or 6) and provided with a reversing mechanism, The other ends of the sleeves (10 and 11)
are fixed to the drums (8 and 9). A pressure chamber consisting of the cavities of the chambers (2, 3) and of the pipe (4)
is connected to a system (14) for feeding the fluid medium.
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1. A device for coaverting energy of a f£luid medium into
mechanical work of a wotking member, the device comprising
two chambers disposed opposike each other within a housing,
each chamber having a piston connected to the working member
through a kinematic connection arranged to transmit motion
frem the piston to the working member aiid there being a
system having a distribution valve for supplying a first
fluid medium, tlie duvice characterised by the chambers being
interconnscted within the housing by a pipeline and there
being a pressure sr:ace communicating with the fluid medium
supi, system located within the housing, the kinematic
connection of each piston to the working member including a
shaft mounted in respective chambers, one sind of each shaft
being connected to the working member while the other end of
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each shaft being conuected to a drum, each of the drums
having a reverser to assist movement of the shaft in a
predetermnined direction, the pistons being in the form of
first and second elastic sleeves, wherein one end of each
sleeve is turned inside out and sezured to the inner surface
of the pipeline #t the point of its connection with its
respective chamber while the otner end thereof is secured to
its respective drum.
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(57) Abstract

The device comprises a casing (1), two oppositel) oriented chambers (2, 3) located in it and interconnected through a
pipe (4). Each chamber (2 or 3) houses 4 piston consisting of an elastic sleeve (10 or 11) one ¢nd of which is turned inside
out and fixed to the internal surface of the pipe (4) at the point of its connsction with the chamber (2 or 3), Each
piston is kinematically connected with a working organ (7) by means of a shaft (5 or 6) mounted inside the chamber (2 or 3),
one end of which is kinematically connected 'th the working organ (7), and by meeans of a drum ‘€ 2r 9) connested
with the other end of the shafi 5 or 6) and provided with a reversing mechanism. The other ends of the sizeves {10 and } ;;
are fixed to the drums (8 and 9) A pressure chamber consisting of the cavities of the chambers (2, 3) 224 of the pipe (4)
is connected to a system (14) for feeding the fluid medium.
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DEVICE FOR CONVERTING ENGRGY OF FIUID MEDIUM INTO
MECHANICAL WORK OF WORKING MEMBER
Technical Field

The present invention relates to volume displacement
machines and, more particularly, the invention relates
to devices for converting energy of a fluid medium into
mecnanical work of a working member.

Prior Art

At the present time the convertion of energy of a
fluid medium into mechanical work of a working member is
effected by well known piston engines comprising a cham-
ber in which a piston made of a rigid materiel and pro-~
vided with movetle seals moves.However, these machines have
the following disadvantages:

- low reliability and useful life due to frequent
breaks of the movable seals;

- high requirements imposed on the accuracy and sur-
face finish of the chamber and piston, which do not allow
modern technology to make the chambers with a volume ex-
ceeding 1 w’;

- a short stroke of the piston due to a limited
volume of the chamber and structural rigidity.

This made it necessary to develop such devices for
converting energy of a fluid medium into mechanical work
of a working member, which are provided with pistons made
of an elastic material.

Known in the art is a device for converting energy
of a fluid medium into mechanical work (cf. French patent
No. 788197, NPC 46 a 92, published in 1935) comprising
a housing and two chambers disposed in this housing in
opposition to each other. Each chamber has a piston made
of a rigid material and coupled to a working member
through a two-sided rack intercor:iecting both said pis-
tons. When the pistons reciprocate, the two-sided rack
rotates the working member gear ‘wheel.

The prior art device does ot provide a large stroke
of the working member per piston stroke, which is limited




5
10
15
i
.;:::;35

by the chamber length. The chamber cannot be made of a
large length due to the high requirements imposed on the
accuracy and surface finish of the chambers and pistons and
due to low tolerances to the coaxial alignment cf bok
chambers. Owing to the rigid mounting of the pistons and
working member the device does not provide automatic
centring of the pistons relative to the working member and
simultaneous transmission of their forces to the working
member and this limits the field of application of this
device; for example, it cannot be used for driving the
working tool of a metal drawing machine. . The device also
cannot be used as a motor moving alona a rope since the
device itself cannot move along the working member.
Furthermore, the device features low efficiency due to a
limited stroke of the piston inside the chamber and the
absence of simultaneous transmission of the forces of the
pistons tc¢ the working member, since the filling of the
chambers with the fluid medium is effected alternately.

Essence of the Invention

It is an aim of the present invention to provide a
device for converting energy of a fluid medium into
mechanical work cf a working member, featuring such a
strustural design of pistons thereof and their
interconnection which ensure and increased length of the
wozrking member stroke per cycle of the piston reciprocation,
simuitaneous transmission of forces of the both pistons as
well as their reciprocations to the working member, whereby
technological facilities of the device are made broader, the
efficiency thereof is raised and the design is simplified.

Therefore, the present invention provides a device for
converting energy of a fluid medium into mechanical work of
a working member, the device comprising two chambers
disposed opposite each other within a housing, each chamber
having a piston connected to the working member through a
kinematic connection arranged to transmit motion from the
piston to the working member and there being a system having
a distribution valve for supplyiag a first £1luid medium, the
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device characterised by the chambers being interconnected
within the housing by a pipeline and there being a pressure
space communicating with the fluid medium supply system
leccated within the housing, the kinematic connection of each
piston to the working member including a shaft mounted in
respective chambers, one end of each shaft being connected
to the working member while the other end of each shaft
being connected to a drum, each of the drums having a
reverser to assist movement of the shaft in a predetermined
direction, the pistons being in the form of first and second
elastic sleeves, wherein one end of each sleeve is turned
inside out and secured to the inner surface of the pipeline
at the point of its connection with its respective chamber
while the other end thereof is secured to its respective
drum.

In order to provide continuous rotation of the working
member, it is necessary that the first elastic sleeve be
wound on the corresponding drum, while the other elastic
sleeve extends along the pipeline throughout the entire
length of the sleeve and has one end secured to the drum so
that its winding on the drum is effected in a direction
opposite to the direction of winding of the first elastic
sleeve; the fluid medium supply system would be communicated
with the spaces of the chambers, whiie the pipeline space
between the surfaces of the elastic sleeves would be filled
with a f£luid medium.

In order to provide reversible rotation of the working
member, it is expedient that the first elastic sleeve be
wound on the corresponding drum, while the second elastic
sleeve extends along the pipeline throughout its entire
length and has one end secured on the drum so that its
winding on the drum would be effected in a direction
coinciding with the direction of winding of the first
elastic sleeve; the fluid medium supply system is
communicated with the spaces of the chambers,
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while the pipeline space between the surfaces of the
elagtic sleeves is filled with a fluid medium.

This makes it possible to use the claimed device
in grinding and drawing machines.

In one embodiment of the invention the elastic
sleeves are preferably extended along the pipeline
through their whole length, in which case the pipeline
space must be communicated with the fluid medium supply
system and with the ambient atmosphere, while the cham-
bers are filled with fluid medium.

This makes it possible to simplify the design of
the device having a considerable length.

Furthermore, this embodiment allows one to store
energy, e.g. of a liquid or gas, in pipelines while re-
ducing their consumption; when the energy consumed by
the working member (e.g. centrifugal pump) increases,
the fluid medium being transported can be pumped into
the pipeline.

It is desirable that the kinematic connection of
each shaft with the working member is effected by means
of ratchet half-couplings and gear wheels mounted on
the shgft and a gear wheel mounted on the working member
shaft.

Such coupling of the shaft with the working member
makes it possible to reduce the device length.

The reverser of each drum may be made in the form
of a laminar gpring, one end of which is secured on the
drum while the other end is fixed to the chamber wall.

This makes it possible to simplify the design of
the device.

Summary of the Drawings

The invention is further described by way of
example with reference to the accompanying drawings,
in which:

Figure 1 shows the design of the device for conver-
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ting energy of a fluid mwdium into mechanical work of
a working member, according to the invention;

Figure 2 shows an embodiment of the devige, in
which the sleeves are secured on tiie drums in different
ways, according to the invention;

Figure 3 shows another embodiment of the device,
in which the fluid medium supply system is communicated
with the pipeline, according to the invention;

Figure 4 shows the kinematic connection of the shaft
with the working member, according to the invention.

Preferred Embodiment of the Invention

The claimed device for converting energy of a fluid
medium into mechanical work of a working member compri-
ses a housing 1 (Figure 1), two chambers 2 and 3 loca-~
ted in the housing in opposition to each other and in-
tergonnected through a pipeline 4 to form a pressure
space. Mounted in the chambers 2 and 3 on shafts 5 and €
kinematically connected to a wovking member 7 are drums 8
and 9. The pistons are made in the form of elastic slee-
ves 10 and 11 whose ends are secured on drums 8 and 9
respectively. The other ends of the elastic sleeves 10
and 11 are turned inside out and secured on the inner
surface of the pipeline 4 at the point of its connection
with the chambers 2 and 3. The drums 8 and 9 are equipped
with reversers made in the form of laminar springs 12
and 1%, one end of each spring being secured on the
dram 8 or 9 and the other end being fixed to the wall
of the chamber 2 or 3. The chambers 2 and 3 are communi-
cated with the fluid medium supply system via a distri-
bution valve 15 and have valves 16 and 17 for discharging
the used fluid medium, the space of the pipeline 4 bet-
ween the sleeves 10 and 11 being £illed with a fluid me-
dium, e.g. gas or liquid. The sgleeve 10 is wound on
the drum 8, while the sleeve 11 1ls extended along the
pipeline 4 through the whole length of the sleeve and ig
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secured so that its winding on the drum 9 is effected

in g airection opposite to the direction of winding of
the sleeve 10.

To provide contipuous rotation of the working
member 7, the sleeve 11 (Figure 2) is extended along
the pipeline 4 through the whole length of the sleeve
and is secured on the drum 9 so that it is wound the-
reon in a direction coinciding with the direction of
winding the sleeve 10.

To simplify the design of the device having s pipe-
line &4 of a considerable length (Figure 3), when both
sleeves 10 and 11 are stretched along the pipeline 4,
while the fluid medium supply system 14 is directly com-
municated with the space of the pipeline 4, the latter
is provided with a valve 18 for discharging the used
fluid medium, while the chambers 2 and 3 are filled
with a fluid medium preliminarily, prior to installation
of the sleeves 10 and 11.

The kinematic connection of the shafts 5 and & with
the working member 7 (Figure 1) is effected by means
of single-side half couplings 19 (Fizure 4), e.g. ratchet
couplings, and gear wheels 20 mounted on the shafts 5
and 6, and a gear wheel 21 meounted on a shaft 22 of the
working member 7 (Figure 1). The gear wheels 20 are pres-
sed to the half-couplings 19 by springs 23.

The claimed device operates as follows.

In the initial position the sleeve 10 (Figure 1) is
wound on the drum 8 and the spring 12 is coiled. The dis-
tribution valve 15 gwitches the system 14 for. supply of
a £luid medium, e.g. gas, into the chamber 2. In dving so,
the valve 16 is closed, while the valve 17 is open. The
sleeve 10 is unwound from the drum 8 transmitting a tor-
que to the shaft 5 and colling the spring 12.

In this case the sleeve 11 is wound on the drum 9
under the effect of the gas pregsure developed in the
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pPipeline 4 during the wawinding of the sleeve 10 and
under the action of the force produced by the uncoiling
spring 13. The valve 16 of the chamber 2 opens, while
the valve 17 of the chamber 3 closes. The distribution
valve 15 switches the system 14 for supplying the gas
into the chamber 3. The sleeves 10 and 11 move in rever-
se directions: the sleeve 10 is wound o the drum 8,
while the sleeve 11 is unwound from the drum 9. The
fluid medium is fed into the chamber 2 and the whole
operating cycle of the device is repeated. In this
case the shafts 5 and 6 rotate in opposite directions:
one of them performs a working stroke, while the other
one performs an idle run.

In order to provide reversible rotation of the shafts
5 and 6 (this is necessary when moving the working mew-
ber during grinding, planing or soil cultivation), the
ends of the gleeves 10 and 11 (Figure 3) are secured on
the drums 8 and 9 in different directions, in which case
the sleeve 90 is wound and the spring 12 is uncoiled,
while the sleeve 11 is stretched and the spring 13 is
coiled. The wvalve 15 switches the system 14 for supply
of a fluid medium iato the chamber 2, in which case the
valve 16 of the chamsker 2 is cloged, while the valve 17
of the chamber 3% is open. The gleeve 10 is being unwound
from the drum 8 transmitting a torque to the shaft 5
and colling the spring 12. In s6 doing, the sleeve 11
is wound on the drum 9 under the action of the fluid
medium in the gpace of the pipeline 4 and under the for-
ce produced when uncoiling the spring 1%. The valve 16
of the chamber 2 opens, while the valve 17 of the cham-
ber 3% closes, and the distribution valve 15 switches
the system 14 for supply of the fluid medium into the
chamber 3%. The sleeves 10 and 11 move in a reverse direc-
tion. The fluid medium is fed into the chamber 2 and the
operating cycle of the device is repeated. During the
working stroke the torque is transmitted to the gear
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wheel 21 mounted on the shaft 22 through the single-
-side half-coupling 19 (Figure 4) of the gear wheel 20.
The shaft 22 rotates continuously in one direction.

In order to provide rotation of the shafts 5 and 6
(Figure 3) in opposite directions, the sleeves 10 and 11
in their initial position are unwound from the drums 8
and 9 under the effect of compressed gas in the sgpaces
of the chambers 2 and 3, while the springs 12 and 13 are
coililed. The wvalve 15 is opened and the gas is fed into
the space of the pipeline 4. The sleeves 10 and 11 are
wound on the drums 8 end 9 wnder the gas pressure produced
in the space of the pipeline 4 and under the action of
the force arising when uncoiling the springs 12 and 13.
Gas in the chambers 2 and 3 is compressed, then the
valve 15 is closed while the valve 18 is opened and under
the effect of the compregsed gas in the chambers 2 and 3
the sleeves 10 and 11 are unwound from the drums 8 and 9,
thus rotating the shafts 5 and 6 and coiling the springs 12
and 13%. Tie valve 18 is closed, gas again is fed into
the space of the pipeline ¢, and the opurating ocycle of
the device is repeated. In this cage the shafts 5 and 6
rotate in opposite directidng: one of them performs a
working stroke while the other one performs an idle run.

Owing to the fact that the sleeves 10 and 11 move
in the pipeline 4 without; sliding along its inner surface,
the claimed invention alicwg the followlng positive ef-
fects to be obtained:

~ higher operational efficiency since there is
no sliding friction of the sleeves 10, 11 with respect
to the pipeline 4

- higher operational reliability and service life
of ‘the device since the sleeves 10 and 11 are not subject
to wear;

- a simpler design of the device due to less strin-
gent requirements to the aecuracy and surface finish;
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- the power of the device is increased, because it
is possible to drastically increase the pressure in the
chambers 2 and 3, since the sleeves 10 and 11 are tightly
connected to the chambers 2 and 3;

- the specific amount of metal needed for making
the device is reduced since the volume of the chambers 2
and 3 may be equal to a few hundred cubic meters.

Industrial Applicability
‘ The invention can be used both in stat:.onary actua-
ting mechanisms and in vehlcles.

Furthermore, the invention can successfully be usged
as a hydropneumatic drive of drawing mechanisms or drives
used in machine-tool industry and wood industry for trang-
mitting motion to a working member, e.g. splndle of a
grinding or planing machine.

The fluid medium may be gas or liquid.-




10

15

.h‘i:

et !
......20
[ ] o0

35

Al

g\,,.\,.,
éQ A¥“the first elastic sleeve is wound on its respective drum,
S
yl

D

Yt

01# KLH

\\]7°1 N ,

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A device for converting energy of a fluid medium into
mechanical work of a working member, the device comprising
two chambers disposed opposite each other within a housing,
each chamber having a piston connected to the working member
through a kinematic connection arranged to transmit motion
from the piston to the working member and there being a
system having a distribution valve for supplying a first
fluid medium, the device characterised by the chambers being
interconnected within the housing by a pipeline and there
being a pressure space communicating with the fluid medium
supply system located within the housing, the kinematic
connection of each piston to the wr *king member including a
shaft mounted in respective chambers, one end of each shaft
being connected to the working member while the other end of
drums

each shaft being conriected to a drum, each of the

having a reverser to assist movement of the shaft in a

predetermined direclion, the pistons being in the form of

first and second elashic sleeves, wherein one end of each
sleeve is turned inside out and secured to the inner surface
of the pipeline at the point of its connection with its
respective chamber while the other end thereof is secured to

its respective drum,

2.
tl.» fiitst elastic sleeve is wound on its respective drum,

A device according to claim 1, characterised in that
while the second elastic sleeve extends along the pipeline
throughout the entire length of the sleeve and having one
end thereof being secured to its respective drum so that its
winding on its respertive drum is effected in a direction
opposite to the direction of winding of the first elastic
the pressure space communicating with the fluid

and the
of the pipelinsg defined between the surfaces of the elastic

sleave,
supply system being located in the chambers, space
sleeves being filled with a second fluid medium.
characterigned in that

3. A device according to claim 1,

- 10 -=
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while the second elastic sleeve extends along the pipeline
throughout the entire length of the sleeve and having one
end thereof secured to its respective drum so that its
winding on its respective drum it is effected in a direction
coinsiding with the direction of winding of the first
elastic sleeve, the pressure space communicating with the
fluid medium supply system being located within the
chambers, and the space of the pipeline defined between the
surfaces of the elastic sleeves being filled with a second
fluid medium.

4, A deviceé according to claim 1, characterised in that
both the first and second elastic sleeves extend along the
pipeline through their whole length, the pressure space
communicating with the fluid medium supply system being
locasted in the space in the pipeline defined between the
surfaces of the elastic sleeves and this space in the
pipeline also communicating with the ambiant atmosphere, and
the chambers being filled with a second fluid medium.

5. A device acgording to claim 2, characterised in that
each shaft is connected to the working member by a ratchet
half coupling and a gear wheel mounted on each shaft, and a
gear well mounted on a shaft of the working member.

6. A device according to any one of claims 1 to 5,
characterised in that the reverser of each drum is made in
the form of a laminar spring, one end of which is secured to
its respective drum, while the other end is fixed to the
wall of its respective chamber.

7. A device for converting energy of a fluid medium into
mechanical work of a working member substantially as hereir
defined with reference to the accompanying drawings.

DATED this 1l4th day of Februé&ry, 1990

TREST_ “JUZHOVOPRQVOD"
By their Patent Attorneys

//<€AL” IFFITH HACK & CO.
L

oé 1s/xpu -1 -
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DEVINE FOR CONVERTING ENERGY OF FLUID MEDIUM INTO

MECHANICAL WORK OF WORKING MEMBER

ABSTRACT

According to the invention, the device comprises a
housing (1), two chambers (2, 3) interconnected through
a pipeline (4) and disposed in the housing opposite to
each other. Each chamber (2 or 3) has a piston made
in the form of an elastic sleeve (10 or 11), whose one
end is turned inside out and secured to the inner surface
of the pipeline (4) at the point of its connection to
the chamber (2 or 3). Bach piston is kinematically con-
nected to the working member (7) via a shaft (5 or 6)
mounted in the chamber (2 or 3), one end of which is
kinematically connected to the workinzg member (7), and a
drum (8 or 9) connected to the other end of the shaft
(5 or 6) and provided with a reverser. Secured on the
drums (8 and 9) are the other ends of the sleeves (10
and 11). The pressure space formed by the spaces of
the ¢hambers (2, 3) and the space of the pipeline (4) is
communicated with a fluid medium supply system (14).
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® 030068 HATBIOPHH CCHNOUHLIX AOKYNMBHTOB 10

+A' AOKYM3HT, ONPENENAWHA OSWHA ypaseHb TEXs
PHKW, KOTOPWA HO KMOBT  HAHGONZE OAHBK!INO

, *OTHOLUGHAR K NPOAMETY NOMCKA,
JE* Gonge panHUA NaTOHTHWA ROKYMENT, Ho onyGaM-

KOBZHHEIA HA RaTY MOM(AYHAPOAHOR NOAAUM HAH
nocne Hes,

oL AOKYMOHT, NOASEPrajoWMA COMHENINO NPHTA3A=
HHA(A) Ha NPHOPKHTET, KA KOTOPHA NPHBOAMTCA
T LaNL0 YITEHOBAGHHA AaTel NYSAHK2UMH. ADYrO-
O CCUINONHOTO [OKYMEHTA; @ TaKIKe B ApyrHx
U2nAX (KK yita3aHo),

«O0f LoKYMEHT, OTHOCAWMAGA K YCTHOMY PacKpuTHIO,
NERUGHSHHO, BUCTABKO H T. A,

P ROKYMSHT, ONYGAHKOBAHHNA AQ AaTW MeHCAyHE™
POAHUA NOAAYH;HO nocne AaThl HCMPALWHAAEMONO
NrHOLKEATA

-

o T4 60003 NO3SHIA AOKYMEHT, ORYSAHKOSIHHYI
NOCNe AATH MYIKAYHAPOAHOA NOAAMA HAM,
AaTh NPHODHTETA W HO NOPOYALUMA SAREKY. KD
NPHEBAGHHALH ANA NOHHMAHHA NPHHUHNA HAH Teo=
PHI; HA KOTOPHX OCHOBWBAGTCA HICOPOTOHIE
o XY AOKYMIHT, HMOIOWIHA HAHZONED BAMIKOD CTHOLL =
HHO K NDDAMBTY NOWCHA; SARBNOHHOO HIOGROTOHHS
HO O06NaA3BT HODYSHOHR W WIOGPATATO/NLCKHM
ypooKeM.

oY ROKYMEHT, HMEOILHA HaHB0NBd GAMIKOA OTHOLIE<
HH3 K NPOAMATY NOHSKA, AOKYMOHY B COMETaHMH
C OAHHM MNH HOCKONULKHUM NOAOGHHMH ROKYMEH-
TaMd NCPOYHT HSOBPBTLATRALCKMA YPOBEHL 3AASB.
NBHHOTO KIOGPOTEHAR, TAKO9 CONBTaHHO AOAM}O
Gurb oyeerAlO AAR MiIUA, cOsi2AaNGLUEro NA3Has
HHAMA B Q2HHOR 08NACTH TBXHHKH,

& ROMYMOHT, MEARICWHACA YNBHOM OQHOTO W TOCO
HO nateHTHIrO celaficyae,

.
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