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(57) Abstract: An accumulator membrane unit (2) for inclusion mmto an accumulator chamber (6) in an accumulator (1) for storing
e\ hydraulic energy under pressure. The accumulator membrane unit includes membrane elements (3) that are sealingly jomed at

lator membrane unit. The mvention also conce

o their peripheries and limit an inside membrane volume (V) which varies in dependence of a pressure at an outside of the accumu-
ms an accumulator, a method and a rock drilling machine.
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ACCUMULATOR MEMBRANE UNIT, METHCD FOR THE PRODUCTION THEREOF
AND ROCK DRILLING MACHINE INCLUDING SUCH AN ACCUMULATOR

MEMBRANE UNIT

FIELD OF THE INVENTION

4

The 1nvention relates to an accumulator
membrane unit. The invention also relates to an

accumulator for storing ehergy through a
hydraulic medium under pressure, a method for the production'

of an accumulator membrane unit and a rock drilling machine.

BACKGROUND OF THE INVENTION

From GB 2 019 939 A is previously known a pressure vessel
for e. g. damping pressure pulses or for storing of energy in
a hydraulic system. Inside a closed housing which is filled
with gas under high pressure there are positioned a plurality
of membrane units, each one consisting of two circular metal
membranes which are welded together at their outer peripheries

in order to form a cavity. The cavity is in turn connected to

a supply conduit for pressure mediumn.

If the fluid pressure in the hydraulic system exceeds the

gas pressure in the pressure vessel, the pressure medium 1s

st

pressed into the cavities, whereupon the membranes expand

agalnst the action of the gas pressure. If the liquid pressure

in the hydraulic system falls below the gas pressure, the

membranes are pressed together such that fluid from the

cavities 1is pressed back to the hydraulic systemn.

GB 1 108 551 concermns a pressure accumulator for

hydraulic liquid, wherein a part of the accumulator containing

a gas 1s divided by a perforated baffel wall limiting the

deflection of the membrane.

Known devices within the field are not reliable during

long term use under demanding conditions, since the hitherto
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used accumulator devices risk failin
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MOST IMPORTANT FEATURES OF TH!

F

It 1s an aim of the prese

accumulator membrane unit as mentio

5 improvement in respect of the backg

g at high varying pressures.

NT ION

nt invention to provide an

ned initially which 1s an

-

round art in respect ot

operational security and manufacturing friendliness.

It is also an aim to provide a method

L

for producing

an accumulator membrane unit, an accumulator and a rock

P

drilling machine, wherein the problems of the background art at

10 least is reduced.

F

According to one aspect ot

the present invention, there

is provided accumulator membrane unit for inclusion into an

accumulator chamber in an accumulator for storing hydraulic energy

under pressure, wherein the accumulator membrane unit Includes

15 membrane elements that are sealingly

and limit an inside membrane volume which varles 1n dependence of

joined at their peripheries

p—
—

a pressure at an outside of the accumulator membrane unit, wherein

the accumulator membrane elements are formed from at least one

material arranged so that the membrane elements are elastically

20 deformable during pressurizing with an increased hydraulic

pressure of the accumulator membrane

enerqgy 1s storable as elastic deform

y—

material 1tself of the membrane elem

.

elements, wherein hydraulic

ation energy in the membrane

ents.

P

According to another aspect of the present invention,

25 there 1s provided method for manufacturing an accumulator

membrane unit for positioning inside an accumulator chamber 1n

an accumulator for storing energy by means of hydraulic medium
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under pressure, wherein the accumulator membrane unit includes

memprane elements that are jolned together at their peripheries,
and limit a membrane volume which 1s variable depending on a

surroundlng pressure, whereln the membrane elements are Jjolned

together for forming an accumulator membrane unit, which in

unpressurized state 1s convex, whereln the accumulator membrane

elements are formed from at least one material arranged so that the

membrane elements are elastically deformable during pressurizing

o

with an increased hydraulic pressure of the accumulator membrane

—

elements, and wherein the membrane material of the membrane

elements 1s chosen such that hydraullc energy 1s storable as

elastic deformation energy 1n the membrane material 1tself

.

Concerning the 1nventive accumulator membrane unit,

—
—

hereby 1s achieved that pressurizing with an over-pressure O:

—

hydraulic medium on the outside of the accumulator membrane unit

tends to flatten the unit through elastic deformation of the unit

M—

such that from a convex state it will more and more assume a flat

state as a response to an 1ncreaslng pressure.

This results on the one hand in the advantage that the

F

elastic properties of the material 1n the membrane elements can be

used 1n an very advantageous way since the stored energy can be

received essentlally without losses, whereby 1.a. the heat

development 1s avoilded which will otherwise occur when the

corresponding work 1s preformed essentially through compressing and

expandlng a gas volume. According to the invention i1t 1is thus the

elastic deformation of the material 1in the membrane elements

themselves during pressurizing the outside of the accumulator

membrane unit, and transforming the work required for performing

this elastic deformation into elastic energy stored 1in the membrane
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material i1tself, that results in the inventive storing of
energy. During reduced pressurizing of the outside of the
accumulator membrane unit, the stored elastic energy will be
recovered in the form of hydraulic energy.

A great advantage of the invention 1n respect of the
background art is that when a membrane unit has been
compressed, at a certain pressure level, further increased
pressure will not result in any damage to the accumulator
membrane unit, since the membrane unit already is 1in a stable
final state (essentially flat). This results in that an
accumulator according to the invention can be made very
resilient against load, and a long working life can be
expected for devices according to the invention. Further,
conventional accumulators have to be charged and recharged
whereas an accumulator device according to the invention can
be made maintenance free.

It can be noted that the accumulator membrane unit
firstly because of its shape and size as well as thickness and
material properties of the membrane elements, and also to a
certain extent by possible contents or lack of contents of

gas, can be adapted such that the unit 1s given a desired

characteristic in respect of working point and operating

range. With working point is here intended a pressure polint or
a pressure value, when the energy storing of the unit starts
and with operating range between which pressure values the
unit works.

The membrane units are manufactured from a stiff, but

elastically deformable material. Further, the membrane
elements are formed by an elastically deformable material in
such a way that the membrane units are elastically deformable
by pressurizing with an increasing hydraulic pressure of the
accumulator membrane unit, whereby hydraulic energy can be

stored as elastic deformation work in the membrane elements.
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The membrane elements are thus energy absorbing and
hereby serve as a form of springs, that spring inwards during
increased surrounding pressure and springs outwards at reduced
surrounding pressure in an essentially reversible process.

In particular, the accumulator unit forms a convex body
in a state where it is not pressurized from the outside.

Suitably, the accumulator membrane unit 1is lens-shaped
and circular in a non pressurized state and preferably the
accumulator membrane unit limits a closed membrane volume. It
is, however, not excluded that the enclosed membrane unit
communicates over a conduit with a pressure source outside the
accumulator or even with the atmosphere. Further, 1t 1is
preferred that each accumulator membrane unit 1s formed from
two identically shaped membrane elements, whereby 1t has a
symmetry plane, against which the membrane units preferably
adjoin tangentially, in the area where the membrane units are

joined together.

According to the invention, in order to achieve suitable
desired properties of a resulting accumulator, the membrane
unit contains anyone from the group: a gas under pressure, a
gas of atmospheric pressure, essentially no gas, vacuum.

I order to obtain the properties being desired for the
accumulator membrane unit, the membrane elements according to
the invention are manufactured from material having an E-
module of between about 70 and 2000 GPa. Suitably any one or
more materials from the group: steel, spring steel, aluminium,
alloys of aluminium, titanium, alloys of titanium, composite
material, polymeric material, fibre reinforced (preferably
carbon fibre reinforced) polymeric material comes 1into
question.

By the membrane units having a greater thickness

centrally than peripherally, increased security against
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incorrect curving of the unit after having been flat 1is
achieved.

The membrane elements suitably have a curvature of
between about 1 and 15% of a diameter of the membrane units,
wherein a curvature between about 5 and 13% of the diameter of
the membrane units 1s preferred.

The membrane units are preferably joined together through

anyone from the group: welding, soldering, clamping with an
intermediate seal, gluing.

When the membrane units are joilned together through
welding 1t 1s preferred that a weld joint being directed
radially outwardly, so as to join the membrane units, 1is
applied surrounding the accumulator membrane unit.

An inventive accumulator for storing energy by means of
hydraulic medium under pressure includes a housing having a
sealed connection for said hydraulic medium. It preferably
provides a positioning device for said at least one
accumulator membrane unit which includes clamping rings having
axial and radial directions for spacing of the respective
accumulator membrane unit from walls of the housing and, at
occasions, sideward arranged membrane unit(s). Said clampilng
rings preferably have axially directed recesses for the
cooperation with a peripheral region of each accumulator
membrane unit. Further, said clamping rings preferably have at
least one radial passage for hydraulic medium. The clampiling
rings preferably allow radial expansion during pressing
together of the accumulator membrane units.

In a particular aspect of the invention, 1in one and the
same accumulator there are include a plurality of accumulator
membrane units with different working points (P, P; .. Pp) and
operating ranges (AP, AP, .. AP,), where n 1s an 1integer

exceeding 2, such that with one and the same accumulator, a
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plurality of working points and operating ranges can be
realized.

The corresponding advantages are achieved in an inventive
method. In a preferred inventive aspect there is applied a
radially outwardly directed weld joint surrounding the
accumulator member unit and joining the membrane elements by
the two, 1n unpressurized state curved membrane elements being
placed for forming a lens shape, the membrane elements being
pressed together through a pressing device to an essentially
flat state and the membrane elements being joined together in
this compressed state. When the pressing device subsequently
1s deactivated and the membrane units thereupon are allowed to
assume there curved shapes, near vacuum will prevail inside

the formed membrane volume.

Preferably i1dentically shaped membrane units are joined
together with the membrane units adjoining tangentially to a
symmetry plane in the area where they are joined. As reqguired,
the membrane volume (V) is supplied with anyone from the
group: a gas under pressure, a gas under atmospheric pressure,

vacuunl.

Further features and advantages of the invention will be
evident from the following description of embodiments with

reference to the annexed drawings.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows in an axial section an accumulator according
to the invention,

Figs. 2a and 2b show diagrammatically an accumulator
membrane unit according to the invention in a plane view and
in axlial section, respectively,

Fig. 3 shows diagrammatically a machine for working rock
and being equipped with accumulators according to the

invention,
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Fig. 4 shows diagrammatically a sequence over a method
for the manufacture of an accumulator membrane unit according
to the invention,

Figs. 5a and 5b show diagrammatically an accumulator
membrane unit according to a further embodiment of the
invention in a plane view and in an axial section,
respectively,

Fig. 6 shows in an axial section an accumulator according
to a further embodiment of the invention, and

Figs. 7a, 7b and 7c¢ show diagrammatically alternatively
constructed accumulator membrane units according to the

invention in axial part sections.

DESCRIPTION OF EMBODIMENTS

Like and similar parts may in the different embodiments
have been references with the same reference numbers.

The accumulator shown in Fig. 1 includes a housing, which
1s comprised of a main part and a sealingly applied 1lid,
together encasing a sealed accumulator chamber 6, which
sealingly communicates over a connection for hydraulic medium
10 with an external hydraulic circuit 11. The external
hydraulic circuit can preferably be included in a hydraulic
system of a rock drilling machine.

In the accumulator chamber 6 there are included two

counter-pressure units in the form of accumulator membrane
units 2, each consisting of two membrane elements 3 being
vaulted in an unpressurized state, as is shown in the Figure.
The membrane elements 3 are shown identical and are joined
over a symmetry plane 4 (only one shown in the Figure) forx
forming an essentially lens-shaped accumulator membrane unit
2. The membrane elements 3 and the accumulator membrane units
2 are circular around a symmetry axis A and provide a

peripheral edge region, wherein the membrane elements 3 lie
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essentially tangentially to each other and to the symmetry
plane 4. Peripherally most outwardly, and directed radially
outwardly, there is positioned a weld joint 5, which sealingly
joins the two membrane elements 3 outermost at their
peripheries for forming a unit having a membrane volume V
being sealingly limited against the surroundings.

The accumulator membrane units 2 are positioned and
placed in the accumulator chamber 3 by means of an arrangement
of a positioning device being comprised of a number of
clamping rings 7, which are dimensioned so as to with
respective recesses 8 partly receive an edge portion of a
respective accumulator membrane unit 2. The clamping rings 7
are preferably of a synthetic material which is inert against
hydraulic medium introduced inside the accumulator chamber at
temperatures that may prevail in the accumulator chamber 6.

The clamping rings 7 further have radilal passages 9
allowing hydraulic medium freely to flow on all outside
surfaces of accumulator membrane units 2 being positioned and
fastened inside the accumulator chamber 6.

The connection 10 for hydraulic medium thus, according to
the invention, communicates with a space inside the
accumulator chamber 6, which space is outside the membrane
volume of each accumulator membrane unit.

Figs. 2a and 2b show an accumulator membrane unit, 1in
Fig. 2b in a sectional view. The unit 2 shown 1n Figs. 2a and

2b is shown with a curvature, wherein a central area 22 of the

membrane elements 3 i1s curved having a radial curvature Ri,

which as an example can be 200 mm for a unit having the

diameter ® of 120 mm. In the shown unit, the membrane elements
are made from thin spring steel and vaulted to a height h of

about 5 mm. 12 indicates a peripheral portion wherein the
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membrane units are joined together to each other. R, indicates
a radius of curvature in this region.

In a variant of the invention, extra measures can be
taken i1n order to prevent the unit from assuming an incorrect
curvature after a complete compression and adapt in an
undesired position, wherein the one of the membrane elements
1s curved inside the second membrane element such that a
looked unit will result. The membrane elements can in such
case 1n the central region be given a somewhat greater
thickness which gives increased resistant against incorrect
curving after compressing. Alternatively, minor distance
protrusions can be arranged on the sides of the membrane
elements facing each other.

Through the accumulator membrane units according to the
invention, several advantages are obtained wherein can be
mentioned that the elastic properties of the material can be
used 1n an advantageous manner. That is since generation of
heat during the elastic work of the material is very low,
wherein an almost adiabatic process will result, i.e. without
heat generation during compressing and expanding respectively
of the unit. This is in particular true for steel and in
particular for spring steel, said materials having low
hysteresis and being preferred in connection with the
invention.

This phenomenon is most accentuated in case of a membrane
volume V being essentially free from gas to be compressed
during compressing the accumulator unit 2.

In any case, work required for elastically compressing
the very membrane elements will clearly dominate over the
resistance from possibly contained gas inside the membrane
volume V.

It i1s, however, not excluded that the membrane volume V

has a gas contents and even a considerable overpressure over
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the atmospheric pressure. In that case, the compressing work
will on the one hand depend on the shaping of the membrane
material such as size, thickness, wvault height etc. and the E-
module of the material, on the other hand of the amount of gas
to be compressed during compressing the unit. Also 1n respect
of considerable amounts of gas inside the membrane volume, the
heat development can therefore normally be completely
acceptable in many applications and generated heat easily be
led away and cooled off.

In Fig. 3 is diagrammatically shown a percussion machine
13 with a piston 17, which can be a valve free percussion
machine and which is connected to a pressure source P for
hydraulic medium to its inlet and to a tank T for 1its
discharge. Also connected to the machine 13 1s a low pressure
accumulator 14 and two high pressure accumulators 15. A supply
accumulator is indicated with 26. A tool in the form of a
drill steel is indicated with 27. Accumulators according to
the invention are particularly suitable for application as low
pressure accumulators 14.

The pressure characteristic of hydraulic systems wherein

the invention is supplied can be varied. A working point P; and
an operating range AP; of a low pressure accumulator and a

working point P, and an operating range AP, of a high pressure
accumulator is hereby chosen according to the requirements
that prevail in the particular application.

Possibly only one, for example the low pressure
accumulator, 1is an accumulator according to the invention
whereas another can be of another type. It 1s to be understood
that accumulator membrane units belonging to the respective

accumulator are “unaffected” by pressure below level

P, and P,,

respectively, and the actual accumulator work 1s in the

intervals AP; and AP,.
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Through the shapes of the respective units, the thickness
of the membrane elements and the material properties and also
through possible contents or lack of contents of gas, the
accumulators are adapted such that the units are given a

desired characteristic in respect of working point P; and P,

and operating range AP; and AP,. Hereby the low pressure
accumulator 14 can deliver hydraulic fluid during a return
phase of the percussive device of the machine when the
pressure level is relatively low and the high pressure
accumulator 15 delivers hydraulic fluid during a forward phase
of the percussive device of the machine when the pressure
level 1s relatively high.

In Fig. 4 is diagrammatically illustrated a process for
the production of an accumulator membrane unit according to
the invention, wherein
position 16 indicates the start of the sequence.

Position 17 represents providing of two steel membrane
elements that are vaulted in an unaffected state and bringing
them together for the forming of a lens-shape.

Pogition 18 indicates activation of a pressing device where
the plane pressing plates having a dimension corresponding to
the diameter of the membrane elements for pressing together
the membrane elements to an essentially flat state and in such
a way that an assembled edge region of both membrane elements
is accessible radially at the outside of these pressing
plates.

Position 19 indicates welding together of the membrane
elements in the edge region such that there 1s formed a weld
joint directed radially outwards, surrounding the accumulator
membrane unit and sealing the same.

Pogition 20 indicates releasing the unit from the pressing

device, whereby the unit will assume a lens-shape and the
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enclosed membrane volume V will be essentially free from gas
(vacuum) or at least will contain gas of a low pressure and
thereupon positioning of the formed unit inside an

accumulator.
Position 21 indicates the end of the segquence.

Figs. 5a and 5b show an accumulator membrane unit
according to an embodiment of the invention, wherein an
accumulator membrane unit 2 which is comprised of two membrane
element 3 that are vaulted in unpressurized state, as shown in
the Figure, and one support disc 30. The membrane elements 3
are shown shaped identically and are each sealingly fastened
to a respective side of the support disc 30 for forming the
accumulator membrane unit 2. The membrane elements 3 and the
accumulator membrane unit 2 are circular around the symmetry
axls A and have a peripheral edge area wherein the membrane
elements 3 lie essentially tangentially against the support
disc. Peripherally most outwardly and directed radially
outwardly are positioned weld joints 5’ and 5”7, respectively,
which sealingly joins the two membrane elements 3 most
outwardly at their peripheries with the support disc 30 for
forming a unit with a membrane volume V being sealingly
limited against the surroundings.

31 indicates a channel (centrally) through the support
disc 30 in order to allow gas communications between both
sides of the support disc and the respective halves of the
total membrane volume V. 32 indicates a channel which can be

used to let the membrane volume V communicate with the

surroundings outside the accumulator itself, with an
atmosphere, a gas source or the like.

Fig. 6 shows in an axial section, an accumulator 1
according to a further embodiment of the invention. Two

accumulator membrane units 2 are positioned and placed in the

accumulator chamber 6 with the aid of an arrangement with a
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positioning device being comprised of a number of clamping
rings 7, which are dimensioned such that they with respective
recesses 8 partly receive an edge area of a respective
membrane element 3. The clamping rings 7 are made from a
material which is inert to hydraulic medium being inside the
accumulator chamber at the temperatures that can prevail in
the accumulator chamber 6.

The clamping rings 7 further have radial passages 9
allowing hydraulic medium to freely flow at the outside of
accumulator membrane units 2 being positioned and fastened
inside the accumulator chamber 6.

In this embodiment, the membrane units are flat in theirx
initial position and an essentially disc shaped membrane
volume V 1s hereby formed by the membrane elements being
separated through a respective support ring 33. Sealing 1is
achieved in this case through “clamping with intermediate
sealing”, that is clamping of the accumulator housing through
screws 36 such that axial directed sealing rings 35 so as to
achieve sealed membrane volumes V in respect of the rest of

the accumulator chamber 6.

32 and 34 i1ndicate a channel system that can be used to
let the membrane volume V communicates with the surroundings,
with the atmosphere, a gas source or the like. Sealing rings
38 are 1installed in order to seal off the channel system 32,
34 towards the rest of the accumulator chamber.

During use of an accumulator according to Fig. 6, a
pressure 1ncrease inside the accumulator chamber 6 will result
in a pressing-in or inward curving of the membrane elements
such that the volume V 1s reduced, whereby the hydraulic
energy 1s stored as elastic deformation energy in the membrane
elements. When the pressure is released, the hydraulic energy

1s regained by the membrane elements springing back from a

flat state.
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A (not shown) connection for hydraulic medium hereby,
according to the invention, communicates with a space in the
accumulator chamber 6, which space is outside the membrane
volumes for each accumulator membrane unit.

Fig. 7a shows a part of an accumulator membrane unit 2
having two membrane elements whereof one, 39, 1s comprised of
a homogenous material and the second includes two material
layers 40 and 41, which are intimately joined to each other.
The membrane elements are joined to each other through a joint
in the form of for example a weld 42, positioned 1n a more
central portion of the accumulator membrane unit 2 relative to
the solution in Fig. 2a.

Fig. 7b shows a part of an accumulator membrane unit 2
with two membrane elements 3 being of the same material,
thickness etc or being of two different materials. The
membrane elements 3 are also in this case joined to each other
through a joint in the form of for example a weld 42
positioned in a more central portion of the accumulator
membrane unit 2 compared to the solution 1in Fig. 2a. One
difference to this solution is that a peripheral ring-shaped
support element 43 is arranged, at a radially inward surface
of which the membrane elements 3 are joined with their
radially outwardly facing edges through for example welding.

Fig. 7c¢ shows a part of an accumulator membrane unit 2

having two membrane elements 45 and 46, from two different

materials. The membrane elements 3 are in this case joined to

each other through a joint in accordance with what 1s
disclosed from Fig. 2a.
By varying the membrane elements in respect of their

material according to what is indicated above with reference

to Figs. 7a-c and annexed text, the characteristic of the

accumulator membrane unit can to a certain extent be adapted
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after demand. Such adaption has also to do with dimensioning
of the accumulator.

The i1nvention can be varied within the scope of the
claims. The membrane elements can be sealingly joined together
for forming an accumulator membrane unit in other ways than
what 1s described and accumulators according to the invention
can include from one accumulator membrane unit to a great
number depending on the application. It is also possible
through the invention to include, inside one and the same

accumulator, accumulator membrane units having different

working points P;, P, .. P, and operating ranges AP;, AP, .. AP,
such that through one and the same accumulator, a plurality of
working points and operating ranges can be realised.

Accumulators according to the invention can work in and
resist high pressures and are free from problems even at
pressures exceeding 250 bar and also at frequencies above 100
Hz. For that reason they are particularly but not exclusively
sultable as low pressure accumulators in applications
otherwise periodically working with high pressures.

With “in unpressurized state” is intended a state for the
membrane elements wherein they are unaffected by high
pressure. Certainly the membrane elements shown in Fig. 1 - 7

are vaulted also in some pressurized states. With vaulted is
in the above intended the relation between “h” and “®” (see

Fig. 2a) where @ is the diameter between the points where the
membrane elements are separated from each other.

The dimensions of an accumulator according to the
invention can be varied after need and as desired. Curvature
and thickness of the membrane elements can also be varied

after the present requirement.
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CLAIMS:
1. Accumulator membrane unit for inclusion into an

accumulator chamber in an accumulator for storing hydraulic

energy under pressure,

wherelin the accumulator membrane unit includes
membrane elements that are sealingly joined at their peripheries
and limit an inside membrane volume which varies in dependence

r— —

Or a pressure at an outside of the accumulator membrane unit,

— whereln the accumulator membrane elements are

formed from at least one material arranged so that the membrane

elements are elastically deformable during pressurizing with an

1increased hydraulic pressure of the accumulator membrane

elements, wherein hydraulic energy is storable as elastic

deformation energy in the membrane material itself of the

membrane elements.

2. Accumulator membrane unit according to claim 1,

ﬁ

- wherelin the membrane elements are made of a rigid

put elastically deformable material.

3. Accumulator membrane unit according to claim 1 or 2,

- wherein the accumulator membrane unit forms a

convex body 1n a non pressurized state.

4 . Accumulator membrane unit according to claim 3,

- whereln the membrane elements have vaulted shape

such that the accumulator membrane unit is lens-shaped in non

25 pressurized state.
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o. Accumulator for storing a hydraulic medium under

pressure 1ncluding a housing with a sealed connection for said

hydraulic medium, whereln at least one accumulator membrane

ﬁ

unit according to any one of the claims 1-4 is i1included inside

the housing and that the connection for hydraulic medium

communicates with a space in an accumulator chamber inside the

housing, which space 1s outside a membrane volume for each at

least one accunmulator membrane unit.

0. Accumulator according to claim 5, wherein 1t 1s

provided wilith a positioning device for said at least one

accumulator membrane unit.

7. Accumulator according to claim 6, wherein the

poslitioning device 1ncludes clamplng rings having axial and

radial directions for holding the respective accumulator

membrane unit 1n respect of the housing and at occasions to

sideward positioned accumulator membrane unit (-s).

3 . Accumulator according to claim 7/, wherein said

clamping rings are provided with axlally directed recesses for

cooperation with a peripheral region of each accumulator

membrane unit.

9. Accumulator according to claim 7 or 8, wherein said

clampling rings are provided with at least one radial passage

for hydraullic medium.

10. Accumulator according to any one of the claims 5-9,

whereln 1nside one and the same accumulator there are

P

arranged a plurality of accumulator membrane units having

1)

different working points, being pressure values, where enerqgy
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gr—

storing of the membrane units starts, and operating ranges,

being ranges between pressure values where the membrane units

work, such that with one and the same accumulator a plurality

g

of working points and operating ranges are realized.

_T

5 11. Accumulator according to any one of the claims 5-0,

wherein the accumulator membrane unit limits a membrane volume

R—

which communicates with the outside of the accumulator.

12. Method for manufacturing an accumulator membrane unit

for positioning inside an accumulator chamber in an accumulator

10 for storing energy by means of hydraulic medium under pressure,

- whereln the accumulator membrane unit 1ncludes

mempbrane elements that are jolned together at their

peripheries, and limit a membrane volume which i1s variable

depending on a surrounding pressure,

15 - wherein the membrane elements are joined together

for forming an accumulator membrane unit, which in

unpressurized state is convex,

~ wherein the accumulator membrane elements are

formed from at least one material arranged so that the membrane

20 elements are elastically deformable during pressurizing with an

1ncreased hydraulic pressure of the accumulator membrane

elements, and

—~ wherein the membrane material of the membrane

R

elements 1s chosen such that hydraulic energy is storable as

I

20 elastic deformation energy in the membrane material itself.




CA 02748336 2016-05-02

24280-125
19

13. Method according to claim 12, wherein the membrane

elements are jolned together through any one from the group:

welding, soldering, clamping with intermediate sealing, gluing.

14. Method according to claim 13, wherein the membrane
O elements are jolned together through welding, and wherein a

radially outwardly directed weld joint 1s applied surrounding

the accumulator membrane elements for jJoining the membrane

elements.

15. Method according to any one of the claims 12-14,

10 - wherein two membrane elements that are vaulted in

gr—

unpressurized state are positioned for forming a lens-shape,

- wherein the membrane elements are compressed by a

pressing device to a flat state, and

- wherein the membrane elements are joilned together

15 1in this pressed together state.

16. Rock drilling machine 1ncluding at least one

accumulator according to any one of the claims 5-11.
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