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tor, the overall flexibility of the tubing between the reservoir and the
patient suffers if very slow rates This invention relates to apparatus for
feeding  of delivery are required. drugs or other fluids in a controlled
manner.           According to the present invention there is It is often
necessary to provide a constant or   5   provided a fluid feed apparatus
comprising a reser- intermittent flow of drugs to a patient under treat-
voir (2, 2a, 80, 80A, 100) for fluid, means (2, 2b; ment, as for example in
the case of a diabetic, and  86, 88, 90; 86A, 90A, 96; 106, 108, 110) for
ejec- hitherto such controlled feeding of drugs has been  ting fluid
through an outlet (4) of the reservoir (2, carried out by using apparatus
such as electrically-  2a, 80, 80A, 100), and a flexible outlet tube com-
driven screw  mechanisms actuated in a pro-  10   municating with said
outlet (4) to receive fluid grammed manner by microprocessor. These ap-
therefrom, the flexible outlet tube comprising a flow paratus, however, are
expensive and require power   restrictor (8) for setting a flow rate of
said fluid, the sources that render the apparatus bulky and un-     flow
restrictor (8) having a bore (72) therethrough wieldy.
and the ratio of the outer diameter of the flow Other systems that have
previously been pro-   15  restrictor (8) to the diameter of the bore (72)
being posed employ resilient drug reservoirs which con-   greater than 2:1,
characterised in that the flow tain drugs under presssure, causing
inflation of the  restrictor (8) is flexible and is connected in the
reservoir to produce a positive head of liquid. This  apparatus to be
freely bendable, and the diameter pressure head results in the drug being
driven from  of the bore (72) is in the range 0.05 to 0.25 mm, the
reservoir along a narrow-bore tube to the pa-  20  the combination of said
ratio, said diameter range tient. Such systems are described for example in
and said flexibility of the flow restrictor permitting US Patents No.
3,469,578 (Bierman) and No.          the bore (72) to be maintained
substantially uniform 3,486,539 (Jacuzzi). In the Bierman and Jacuzzi
in cross-section despite flexing of the flow restric- Patents the outflow
rate of liquid drug from the    tor. reservoir is controlled by a porous
plug through   25   The through bore is sufficiently small in cross- which
the drug is led, the porosity of the plug    section to allow a substantial
pressure difference to determining the rate of drug flow.
be maintained between its inlet and it outlet, so that Other similar
arrangements have been pro-        a gradually reducing high pressure at
its inlet main- posed such as in US Patent No. 3,468,308 (Bier-     tains a
constant low pressure at its outlet. The tube man) in which the flow rate
from the reservoir is  30   may be for example of silicone rubber, polyure-
controlled either by passage through a rigid needle  thane or polyvinyl
chloride. The wall of the conduit or through a porous mass, and UK Patent
No.          preferably does not allow significant expansion of 1,454,310
(Alza Corporation) in which the flow is   the bore. controlled by an
adjustable valve or variable restric-  It is essential that the tube should
not kink or tion in the outlet line from the reservoir.     35  otherwise
deform to an extent that would cause the US Patent No. 4,626,243 (Singh et
al) provides   diameter of the bore to be altered in use, as this a
reservoir that deforms under applied external     would result in
uncontrolled fluid flow. This is pressure from a pressurised gas cylinder,
and the   achieved by having the ratio of the diameter of the outflow of
liquid from the reservoir is determined   tube to the diameter of the bore
greater than 2:1, by a flow restrictor in the outlet line comprising a   40
preferably 5:1, and the ratio can be very effective narrow-bore tube. The
bore can be provided by a     around 50:1. length of hypodermic needle
tubing or by a short     For drug infusion a bore diameter of from 0.05 to
length of thick-walled elastomer tube contained     0.25 mm provides
readily controllable and precise within an outer metallic tube.
flow. As the resistance to flow depends on the In all of these prior art
arrangements the ap-   45  length as well as the diameter of the bore, a
paratus for controlling the outflow of liquid from the  number of tubes may
be interconnected to provide reservoir is disposed in a rigid section of
liquid line  a long flow path for the fluid if greater resistance, between
the reservoir and a discharge line which is  and therefore slower flow, is
required usually in the form of flexible tubing.                 The
flexible nature of the tube allows such It is often necessary or desirable
to provide an   50  length extensions to be made without rendering the
extremely slow rate of delivery of a drug to a      apparatus unweildy or
obtrusive. patient, perhaps of the order of 0.1 ml/hour, but the   The
reservoir may be in the form of a cylinder, prior art apparatus has been
able to provide only   such for example as a syringe, having a piston down
to about 2 ml per hour. This is due to the     therein for moving fluid in
the cylinder to an outlet limitations dictated by the nature of the above
flow   55  at one end of the cylinder; the piston and cylinder restricting
devices, all of which are rigid structures  may be relatively movable under
the action of a inserted in the flow line; as the resistance to flow
spring which may be disposed internally or exter- increases with increasing
length of the flow restric-  nally of the cylinder. 2    
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reservoir may be in the form  to a patient without interrupting flow
through the of an expandible resilient bladder member which    fluid
conduit. A valve may be provided in the can be inflated with fluid to
pressurise it, the pres-  branch line for connection and disconnection of
the sure then being relieved by outflow of the fluid   reservoir as
required, and the valve may be either through the flexible tube. In order
to avoid the   5   upstream or downstream of the flexible tube. problem  of
substantial loss of pressure as the       The apparatus of the invention
may be adapted bladder nears empty, which would leave a quantity  to
provide a portable system for providing a supply of of fluid in the bladder
with insufficient pressure  of drugs to a patient, by providing an
injection to force it through the tube, it is of advantage to  needle at
the downstream end of the apparatus and occupy such "dead space" with an
insert of greater  io  connection means for mounting the apparatus on a
volume than the unexpanded volume of the blad-     limb or other part of
the body of the patient. der. The reservoir wall then retains a degree of
The apparatus of the invention may also pro- resilience, so that there is
always a positive pres-  vide a switching system or detonator for
industrial sure exerted on fluid within the reservoir. The insert
application, by loading into the fluid reservoir an should have fluid
channel means to allow escape of  15  activating fluid preceded by a
non-activating fluid, fluid from the collapsing reservoir. The insert may
so that emergence of the activating fluid provides have a shape which
stretches the collapsing reser-  the switch or detonation at a
predetermined time voir in a manner which minimises the pressure      from
initial actuation of the apparatus. drop between the reservoir when full
and the reser-   It will be appreciated that the apparatus of the voir when
collapsed; such an insert is preferably of  20  invention can be
gravity-independent in operation, elongate, narrow profile.
and therefore adaptable to portable use and to use A further method of
reducing pressure loss in  in weightless conditions such as in outer space.
the bladder is to provide a second resilient inflat-  The portable aspect
of the apparatus allows it to be able reservoir of greater volume than the
bladder in  used for emergency rapid-fluid-replacement con- communication
with the bladder so that the reser-  25  ditions. Preferably a pressure
head equivalent to voir provides fluid which replenishes the bladder as
200-600 mm of mercury is derived from the reser- the bladder discharges
fluid through the flexible  voir. tube.
Embodiments of the present invention will now The bladder may be formed by
injection          be described with reference to the accompanying
moulding.                                     30  drawings in which:- A
method of manufacturing flexible tube for       Fig. 1 is a side view of
apparatus of this inven- use in fluid feed apparatus of the invention com-
tion; prises forming around a thin elongate member a        Fig. 2 is a
side view illustrating a method of body of flexible material so that the
elongate mem-   manufacture of apparatus of the invention; ber is embedded
in said body, and withdrawing the   35  Fig. 3 is a side view of the drug
storage reser- elongate member longitudinally from said body         voir
shown in Fig. 1; thereby to form a bore through the body.              Fig.
4 is a sectional side view showing the fitting The elongate member may be a
wire, and the        of the balloon of Fig. 1 onto the T-piece; body may be
formed around the wire by extrusion,      Fig. 5 is a side view of
apparatus of the inven- by moulding or by other techniques. Extrusion is
40    tion for continuous saline supply with intermit- especially
effective.                                tent drug supply; The apparatus
of the invention also permits a     Fig. 6 is a schematic side view of
apparatus of method of feeding fluids, comprising loading a se-   the
invention for maintaining a constant fluid ries of fluids in a
predetermined order and quantity  pressure within a supply balloon; into a
container, applying pressure to an inlet of the   45  Fig. 7 is a side view
of portable apparatus of the container and allowing the fluids to emerge
from an   invention; outlet of the container in said predetermined order
Figs. 8 and 9 are views of alternative forms of and quantity under the
influence of said pressure.    the apparatus of the invention incorporating
The container is preferably in the form of a      flushing systems; conduit
into which are loaded the fluids to be fed.  so  Fig. 10 shows a fluid
storage system for use The fluids may be predetermined quantities and
with apparatus of the invention; types of drugs for injection into a
patient, the drugs  Fig. 11 is a sectional side elevation of a further
being separated in the conduit by gas such as air,    embodiment of the
apparatus of this invention; or by liquids immiscible with the drugs.
Fig. 12 is a sectional side elevation of an alter- The apparatus of the
invention may be pro-  55    native form of syringe to that shown in vided
in a branch line of a fluid conduit. This allows  Fig. 11; and a
predetermined quantity of a drug, for example, to   Fig. 13 is a schematic
view of an alternative be injected at a controlled rate into a fluid
conduit  form of reservoir and ejection means for fluid. 3    



5                 EP 0 327 555 B1                   6 Referring to Fig. 1,
the apparatus of this em-  the gradual reduction in pressure of the balloon
2 bodiment of the invention comprises a moulded     as it empties. silicone
rubber bladder or balloon 2, a T-piece      In use, the balloon 2 is
inflated to a pressure of adaptor 4 having a one-way valve 6 connected to
400 millibars (300 mm of mercury) by introduction the leg of the T, a
resistance conduit 8 of silicone   5   of water through the one-way valve
6, so that the rubber having a central bore 10 through it, a drug  balloon
2 acts as a supply of high-pressure fluid to container 12 containing
discrete sections or doses  the resistance conduit 8 through the T-piece
adapt- 34 of drugs in a predetermined order and quantity  or 4. for feeding
to a particular patients tubing 16 con-  The small bore of the conduit 8
ensures slow nected to the outlet of the container 12 and a   10  leakage
of water through it at a rate of 1 ml per needle 18 for insertion in the
patient.           hour, under the driving pressure provided by the The
balloon 2 is relatively thick-walled at 0.4  balloon 2. This flow enters
the drug container 12 mm and is thereby capable of withstanding high    and
pushes the drug doses 34 slowly towards the pressure within it. The balloon
is manufactured by  outlet of the container 12 and sequentially along a
liquid silicone moulding technique onto a collar  15  the outlet tubing
into the needle 18 which is in- 20 (Fig. 4) which is 8 mm in length and is
held in  serted into the patient. Each dose 34 is thereby place on the
T-piece 4 by a reverse-tapered sur-  delivered to the patient
subcutaneously or intra- face 22 producing a tight fit.
venously in a controlled manner and at a predeter- A plastics insert 40
extends into the balloon 2  mined rate. to limit the extent of collapse of
the balloon walls  20  Each dose 34 is selected and positioned ini- on
emptying. The insert 40 is selected to ensure  tially in the container 12
as prescribed by the that the collapsed balloon (shown dotted in Fig. 1)
doctor so that, for example, the first dose 34A is of retains an element of
resilience, so that a positive  low strength while the second 34B is of
higher pressure is always maintained for fluid within the  strength. With
the knowledge of the dose's flow balloon 2. The insert 40 has longitudinal
grooves  25  rate into the patient, as determined by the resis- 42 in its
outer face to allow outflow of fluid along  tance conduit 8, the duration
of each dose feed can them as the balloon 2 deflates. This assists in   be
easily predicted with certainty. maintaining a constant pressure of fluid
from the    Considerable advantages accrue from this em- balloon during its
deflation and ensures that the  bodiment of the invention. For example,
diabetics balloon 2 empties itself of fluid on deflation.  30  or other
patients can be fed a preprogrammed The resistance conduit 8 is formed
(Fig. 2) by  insulin or other drug regime in disposable low-cost extruding
silicone rubber as a 4 mm diameter solid  device which requires no
electrical motors or con- cylinder around a wire 24 of from 0.025 to 0.076,
in  trollers; the bore of the resistance conduit 8 can be the present case
0.063 mm diameter and then       selected to give a known rate of feed
which re- stripping sections 14 of the extrusion from the wire  35  mains
constant over a period of time; the drug 24 to provide narrow-bore conduits
of a required  doses 34 can be selected and positioned in the length of 8
cm. A needle 26 is passed around the  container 12 to give continuous or
intermittent in- wire 24 into the silicone rubber body, so that the
jection of the drugs, and flow can be easily inter- wire 24 acts as a guide
for the needle 26 to pass  rupted manually at any time simply by kinking or
centrally through the body; without the wire the   40  applying pressure to
the flexible tubing without tight-fitting needle 26 tends to move
off-centre as it  damage to the apparatus. passes along the body. After
insertion of the nee-    Referring particularly to Fig. 4, the apparatus
dle 26 the wire 24 is removed.                    has at the free end of
the resistance conduit 8 a The drug container 12 is in the form of a thin
male luer fitting 44 for fitment on the inlet end of tube 28 (Fig. 3)
having flexible tubing at each end   45  the container 12 of Fig. 1 which
has a complemen- terminating in male 30 and female 32 luer lock    tary
female fitting (not shown). fittings. A series of drug doses 34 are
inserted     In Fig. 5, a saline reservoir 46 is located about sequentially
within the tube 28 as shown, each    one metre above the patent with a
flexible tubing dose 34 being separated from adjacent doses by    48
leading the saline to the patient through an an air gap 36, although in
other embodiments the   50  injection needle (not shown). A T-piece adaptor
50 air 36 can be replaced by a liquid such as an oil  is included in the
tubing 48 and its branch leads which is immiscible with the drugs.
through tubing 52 to a resistance conduit 8 and The drug doses 34 are
selected to be appro-    balloon 2 similar to those shown in Fig. 4. The
priate to the needs of a particular patient over a  balloon 2 is filled
with 100 ml of a drug to be period of time, and are packaged within the
tube   55  injected into the patient without interruption of the 28 so as
to travel along it without mixing with   saline flow from the reservoir 46.
The pressure of adjacent doses. The concentrations and quantities  the drug
within the balloon 2 is equal to 2665 of the doses are also selected to
compensate for  millibars (2 metres of water) and the drug therefore 4    



7                EP 0 327 555 B1                    8 is fed under pressure
through the T-piece adaptor  76 having a one-way valve 78 and thence to a
50 into the tubing 48 and thence to the patient.  syringe 80 which is
mounted on a fixed holder 82. Thus the drug is introduced without the
require-  The holder 82 is apertured at 84 to allow sliding ment for
nursing attention to switch the flow from  passage of the body of the
syringe 80 and a saline to drug and back to saline.            5
compression spring 86 bears against a shoulder 88 The higher pressure in
the balloon 2 than that  at the end of the body and against the portion of
provided by the reservoir 46 ensures that the bal-  the holder 82
surrounding the aperture 84. The loon 2 does not reflate with saline after
being   syringe has a piston 90 to which is fixed a piston emptied of drug.
Thus the drug and saline supplies  rod 92 which fits within a recess 94 at
a rear are connected in parallel rather than in series.  10  portion of the
holder 82. The spring exerts a force Fig. 6 shows how pressure of fluid in
a balloon  equivalent to a head of 265 millibars (200 mm of 2a can be
maintained by connection with balloon   mercury). 2b while feeding its
fluid through a resistance con-  In use, the syringe is charged with a drug
or duit 8a to a patient. The balloon 26 leads through a  other fluid
through the one-way valve 78, causing T-piece adaptor 4b and a resistance
conduit 8b to  15  the body of the syringe 80 to move to the right an
inflatable member 52 located within the balloon  through the aperture 84
until it contains the desired 2a. The resistance conduits 8a and 8b are
selected  amount of fluid. The spring 86 then causes the to allow the same
rate of fluid flow through them,  body to move to the left through the
aperture, so as fast as fluid flows from the balloon 2a its  resulting in
the piston 90 pressurising the fluid and volume is replaced in balloon 2a
by inflation of the   20  forcing it through the bore 72 of the resistance
member 52 by fluid from the balloon 2b.           tubing 70. The length and
diameter of the bore 72 The balloon 2b is larger and inflated to a great-
dictate the rate of flow through it, and in this case er pressure than the
balloon 2a to ensure a positive  the fluid passes at 0.2 ml per hour. flow
to the balloon 2a. Thus the operating pressure  Fig. 12 shows an
alternative arrangement for of balloon 2b is 530 millibars (400 mm Hg)
while  25  the syringe 80A. In this case the spring 86A is that of the
balloon 2a is 265 millibars (200 mm Hg).  mounted within the body of the
syringe to bear Fig. 7 illustrates the portable nature of an em-  against
the piston 90A. At its other end the spring bodiment of the apparatus of
the invention, with a  BOA bears against a cap 96 fitted over the end of
main infusion line 54 terminating in a Y-piece    the syringe 80A. Thus the
spring 86A pushes di- adaptor 56 to which a balloon containing a drug is
30  rectly against the piston 90A to expel the fluid. connected through a
resistance conduit 8. The        In Fig. 13 the reservoir is a flexible bag
100 balloon 2 empties itself over a period of 20 minutes  disposed in a
housing 102 between an end wall and is replenished as required through a
one-way  104 and a movable plate in the form of a piston valve 6.
106. The piston 106 is rotatably mounted on a Figs. 8 and 9 show
alternative apparatus of the   35  screw-threaded rod 108 around which a
coil spring invention for providing both a supply of drugs and  110 is
located with the inner end of the spring 110 a flushing facility. In Fig. 8
the flushing is provided  secured to the rod 108. The opposite end of the
by a branch line 60 which by-passes the resistance  spring 110 is fixed to
the housing 102. conduit 8, while in Fig. 9 the flushing is by way of a
The flexible bag 100 has an outlet 112 to which second balloon 2c
downstream of the conduit 8   40  can be attached a flow line and flow
restrictor as in and isolated from it by a 3-way valve 62.         the
other embodiments. The storage system of Fig. 10 terminates in a     In
use, the coil spring 110 is tensioned and as valve 64 and provides a
pressurised inflated bal-  it unwinds it rotates the rod 108, causing the
piston loon 2 containing a drug for fitment to a resistance  106 to move
towards the bag 100 and compress it conduit, thereby providing a rapid,
replacement for  45  against the wall 104 of the housing 102, thus ejec- a
depleted drug supply, or an alternative drug    ting its fluid contents
through the outlet 112. supply to one already being administered from a
By selecting suitable pressures from the reser- similar system, for example
through an injection  voir and suitable lengths and diameters for the
syringe.                                          bore through the
resistance tubing, flow rates down The method can be applied for example to
50  to 0.1 ml per hour can be obtained. subcutaneous or intravascular
injections.            By providing a flexible resistance tube the fluid
Referring now to Fig. 11, a 20 cm length of   flow rate can be controlled
within fine tolerances flexible medical-grade polyvinyl chloride resistance
and the length of the tube can be increased to tubing 70 of 4 mm diameter
has a through bore 72  reduce the flow rate. Such increase of the tube of
0.068 mm diameter and terminates at one end in  55  length does not
interfere with the fluid feed, as the a male luer lock fitting 74 for
connection to a feed  flexible tube not only performs the function of flow
tube and hypodermic needle. At its opposite, inlet  rate control but also
provides at least a portion of end the tubing 70 is connected to a valve
housing  the flexible feed tubing to the patient. Thus the 5    



9                 EP 0 327 555 B1                    10 tube does not
render the apparatus unwieldy or     6. Fluid feed apparatus as claimed in
Claim 1, obtrusive when substantial lengths are required,       wherein the
reservoir is in the form of an allowing much slower feed rates to be
obtained         expandible resilient bladder member (2a) hav- than
hitherto.                                        ing therein an insert (52)
of greater volume Modifications and improvements may be made   5     than
the unexpanded internal volume of the without departing from the scope of
the invention      bladder member (2a). as defined in the appended claims.
Patentanspruche Claims 10  1. Fluidzufahrgerlt, bestehend aus elnem BehAl-
1. Fluid feed apparatus comprising a reservoir (2,    ter (2, 2a, 80, 80A,
100) far ein Fluid, einer 2a, 80, 80A, 100) for fluid, means (2, 2b; 86,
Einrichtung (2, 2b; 86, 88, 90; 86A, 90A, 96; 88, 90; 86A, 90A, 96; 106,
108, 110) for ejec-     106, 108, 110) fOr elnen FluidausstoB Ober ting
fluid through an outlet (4) of the reservoir  einen AuslaB (4) des
BehAlters (2, 2a, 80, 80A, (2, 2a, 80, 80A, 100), and a flexible outlet
tube   15  100) und einem flexiblen AuslaBrohr, welches communicating with
said outlet (4) to receive      mit dem AuslaB (4) verbunden ist, urn von
dort fluid therefrom, the flexible outlet tube com-     Fluid zu erhalten,
wobei das flexible AuslaBrohr prising a flow restrictor (8) for setting a
flow   einen Str6mungsbegrenzer (8) fUr die Einstel- rate of said fluid,
the flow restrictor (8) having a  lung einer Str6mungsrate des Fluids
aufweist, K>     bore (72) therethrough and the ratio of the   20    der
Strdmungsbegrenzer (8) eine durch ihn outer diameter of the flow restrictor
(8) to the   hindurchgehende Bohrung (72) hat und das diameter of the bore
(72) being greater than       VerhAltnis des AuBendurchmessers des StrW-
2:1, characterised in that the flow restrictor (8)  mungsbegrenzers (8) zu
dem  Durchmesser is flexible and is connected in the apparatus to   der
Bohrung (72) grdBer ist als 2:1, dadurch be freely bendable, and the
diameter of the   25   gekennzeichnet, daB der Stromungsbegrenzer bore (72)
is in the range 0.05 to 0.25 mm, the     (8) flexibel ist und in dem Gerdt
verbunden ist, combination of said ratio, said diameter range     um frel
biegbar zu sein, und der Durchmesser and said flexibility of the flow
restrictor permit-  der Bohrung (72) in dem Bereich von 0.05 bis ting the
bore (72) to be maintained substan-       0.25 mm liegt, wobei die
Kombination des Ver- tially uniform in cross-section despite flexing of  30
hAltnisses, des Durchmesserbereichs und der the flow restrictor.
FlexibilitAt des Str6mungsbegrenzers erlaubt, daS die Bohrung (72) einen im
wesentlichen 2. Fluid feed apparatus as claimed in Claim 1,
gleichmABigen Querschnitt beibehalt trotz einer wherein the reservoir (80,
80A) is adapted to       Biegung des Str6mungsbegrenzers. be reduced in
volume under the action of a   35 spring-driven piston (90, 90A) to cause
the     2. FluidzufUhrgerAt nach Anspruch 1, bei wel- fluid to be ejected
through the outlet (4).        chem der Behdlter (80, 80A) fur eine
Verringe- rung des Volumens unter der Wirkung eines K>  3. Fluid feed
apparatus as claimed in Claim 1,         federgetriebenen Kolbens (90, 90A)
angepaft wherein the reservoir is in the form of a cyl-  40  ist, damit das
Fluid durch den AuslaB (4) aus- inder (80) and the spring (86) is disposed
gestoBen wird. internally of the cylinder (80) between the pis- ton (90)
and an abutment (88) on the cylinder   3. Fluidzufahrgerlt nach Anspruch 1,
bei wel- (80) at an end of the cylinder remote from said    chem der
BehAlter in der Ausbildung eines outlet.
45      Zylinders (80) ist und die Feder (86) innerhalb des Zylinders (80)
zwischen dem Kolben (90) 4. Fluid feed apparatus as claimed in Claim 1,
und einem  Anschlag (88) an dem  Zylinder wherein the reservoir is in the
form of a cyl-    (80) an einem Zylinderende fern von derm Aus- Inder (80A)
and the spring (86A) is disposed       laB angeordnet ist. externally of
the cylinder (80A) and bears  50 against a first abutment on the cylinder
(96)   4. FluidzufahrgerAt nach Anspruch 1, bei wel- and a second abutment
which is rigid with the      chem der BehAlter in der Ausbildung eines
piston (90A).                                      Zylinders (BOA) ist und
die Feder (86A) auBer- halb des Zyliders (BOA) angeordnet ist und 5. Fluid
feed apparatus as claimed in any of the  55   sich an einem ersten Anschlag
an dem Zylin- preceding Claims, wherein the flexible tube        der (96)
und einem zweiten Anschlag abstUtzt, (70) is in the form of interconnected
lengths      der mit dem Kolben (90A) starr verbunden ist. thereof.    9
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tube does not render the apparatus unwieldy or      6. Fluid feed apparatus
as claimed in Claim 1, obtrusive when substantial lengths are required,
wherein the reservoir is in the form of an allowing much slower feed rates
to be obtained          expandible resilient bladder member (2a) hav- than
hitherto.                                          ing therein an insert
(52) of greater volume Modifications and improvements may be made   5
than the unexpanded internal volume of the without departing from the scope
of the invention       bladder member (2a). as defined in the appended
claims. Patentanspruche Claims 10  1. Fluidzuf~hrgerdt, bestehend aus einem
BehAl- 1. Fluid feed apparatus comprising a reservoir (2,      ter (2, 2a,
80, 80A, 100) fOr ein Fluid, einer 2a, 80, BOA, 100) for fluid, means (2,
2b; 86,      Einrichtung (2, 2b; 86, 88, 90; 86A, 90A, 96; 88, 90; 86A,
90A, 96; 106, 108, 110) for ejec-      106, 108, 110) fOr elnen
FluidausstoB Ober ting fluid through an outlet (4) of the reservoir   einen
AuslaB (4) des Behalters (2, 2a, 80, 80A. (2, 2a, 80, 80A, 100), and a
flexible outlet tube   15  100) und einem flexiblen AuslaBrohr, welches
communicating with said outlet (4) to receive       mit dem AuslaB (4)
verbunden ist, um von dort fluid therefrom, the flexible outlet tube com-
Fluid zu erhalten, wobei das flexible AuslaBrohr prising a flow restrictor
(8) for setting a flow    einen Strdmungsbegrenzer (8) fOr die Einstel-
rate of said fluid, the flow restrictor (8) having a  lung einer
Str6mungsrate des Fluids aufweist, bore (72) therethrough and the ratio of
the   20    der Str6mungsbegrenzer (8) eine durch ihn outer diameter of the
flow restrictor (8) to the    hindurchgehende Bohrung (72) hat und das
diameter of the bore (72) being greater than        VerhAltnis des
Au~endurchmessers des Str8- 2:1, characterised in that the flow restrictor
(8)  mungsbegrenzers (8) zu dem  Durchmesser is flexible and is connected
in the apparatus to    der Bohrung (72) grdBer ist als 2:1, dadurch be
freely bendable, and the diameter of the   25    gekennzeichnet, daB der
Strdmungsbegrenzer bore (72) is in the range 0.05 to 0.25 mm, the      (8)
flexibel ist und in dern Gerdt verbunden ist, combination of said ratio,
said diameter range      urn frei biegbar zu sein, und der Durchmesser and
said flexibility of the flow restrictor permit-  der Bohrung (72) in dem
Bereich von 0.05 bis ting the bore (72) to be maintained substan-
0.25 mm liegt, wobei die Kombination des Ver- tially uniform in
cross-section despite flexing of  3o  hAltnisses, des Durchmesserbereichs
und der the flow restrictor.                                FlexibilitAt
des Strdmungsbegrenzers erlaubt, daB die Bohrung (72) einen im wesentlichen
2. Fluid feed apparatus as claimed in Claim 1,          gleichmABigen
Querschnitt beibehAlt trotz einer wherein the reservoir (80, 80A) is
adapted to       Biegung des Str6mungsbegrenzers. be reduced in volume
under the action of a   35 spring-driven piston (90, 90A) to cause the
2. Fluidzuflhrgerat nach Anspruch 1, bei wel- fluid to be ejected through
the outlet (4).         chem der Behdlter (80, 80A) fOr eine Verringe- rung
des Volumens unter der Wirkung eines 3. Fluid feed apparatus as claimed in
Claim 1,          federgetriebenen Kolbens (90, 90A) angepait wherein the
reservoir is in the form of a cyl-  40  ist, damit das Fluid durch den
AuslaB (4) aus- inder (80) and the spring (86) is disposed
gestoBen wird. internally of the cylinder (80) between the pis- ton (90)
and an abutment (88) on the cylinder    3. FluidzufUhrgerlt nach Anspruch
1, bei wel- (80) at an end of the cylinder remote from said     chem der
Behalter in der Ausbildung eines outlet.
45      Zylinders (80) ist und die Feder (86) innerhalb des Zylinders (80)
zwischen dem Kolben (90) 4. Fluid feed apparatus as claimed in Claim 1,
und einem  Anschlag (88) an dem  Zylinder wherein the reservoir is in the
form of a cyl-      (80) an einem Zylinderende fern von dem Aus- inder
(80A) and the spring (86A) is disposed        laB angeordnet ist.
externally of the cylinder (80A) and bears  50 against a first abutment on
the cylinder (96)    4. FluidzufUhrgerat nach Anspruch 1, bei wel- and a
second abutment which is rigid with the       chem  der BehAlter in der
Ausbildung eines piston (90A).
Zylinddrs (80A) ist und die Feder (86A) auBer- halb des Zyliders (80A)
angeordnet ist und 5. Fluid feed apparatus as claimed in any of the   55
sich an einem ersten Anschlag an dem Zylin- preceding Claims, wherein the
flexible tube         der (96) und einem zweiten Anschlag abstltzt, (70) is
in the form of interconnected lengths       der mit dem Kolben (9OA) starr
verbunden ist. thereof. 6    11                 EP 0 327 555 B1
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*  C  L  M  S   * 5. FluidzufUhrgerat nach einem der vorhergehen-
est solidaire du piston (9OA). den AnsprUche, bei welchem das flexible Rohr
(70) in der Ausbildung von miteinander verbun-   5. Dispositif
d'alimentation en fluide selon 'une denen Teillanngen desselben ist.
quelconque des revendications prdcedentes, 5      dans lequel le tuyau
souple (70) est realis6 i   6. FluidzufOhrgerdt nach Anspruch 1, bei wel-
sous la forme de longueurs interconnect6es de chem  der Behalter in der
Ausbildung eines           celuisli. ausdehnbaren, elastischnachgiebigen
Blasent- eils (2a) ist, welches darin einen Einsatz (52)  6. Dispositif
d'alimentation en fluide selon la re- von groBerem Volumen als das nicht
ausge-  10       vendication 1, dans lequel le reservoir est r6ali- dehnte
Innenvolumen des Blasenteils (2a) hat.       se sous la forme d'un element
de vessie elasti- que (2a) contenant un insert (52) de plus grand
Revendications                                          volume que le
volume interne non dilate de l'6lment de vessie (2a). 1. Dispositif
d'alimentation en fluide comprenant  15 un reservoir (2, 2a, 80, 80A, 100)
pour fluide, des moyens (2, 2b, 86, 88, 90 ; BOA, 90A, 96; 106, 108, 110)
pour ejecter le fluide a travers une sortie (4) du reservoir (2, 2a, 80,
80A, 100), et un tuyau souple de sortie comprenant  20 un limiteur
d'ecoulement (8) pour dtablir un debit d'ecoulement dudit fluide, le
limiteur d'ecoulement (8) 6tant traverse par un trou (72) et le rapport du
diambtre extdrieur du limiteur d'ecoulement (8) au diametre du trou   25
(72) 6tant superieur a 2:1, caracterise en ce que le limiteur d'ecoulement
(8) est souple et est connect6 dans le dispositif pour pouvoir 8tre courb6
librement, et le diametre du trou (72) est compris entre 0,05 et 0,25 mm,
la  30 combinaison dudit rapport, de la gamme de diambtres et de ladite
souplesse du limiteur d'ecoulement permettant au trou (72) de conserver une
section transversale sensible- ment constante en depit de la flexion d'u
limi-  35 teur d'ecoulement. 2. Dispositif d'alimentation en fluide selon:
la re- vendication 1, dans lequel le reservoir (80, 80A) est conqu pour
diminuer de volume sous   40 I'action d'un piston entrain6 par ressort (90,
90A) afin de provoquer l'ejection du fluide a travers la sortie (4). 3.
Dispositif d'alimentation en fluide selon la re-  45 vendication 1, dans
lequel le reservoir est reali- se sous la forme d'un cylindre (80) et le
res- sort (86) est dispose a lPintnrieur du cylindre (80) entre le piston
(90) et une butee sur le cylindre (80) A une extremit6 du cylindre eloi-
50 gnee de ladite sortie. 4. Dispositif d'alimentation en fluide selon la
re- vendication 1, dans lequel le reservoir est rdali- se sous la forme
d'un cylindre (80A) et le  55 ressort (86A) est dispos6 a l'ext6rieur du
cylin- dre (80A) et appule contre une premibre but~e sur le cylindre (96)
et une deuxieme but~e qui 7    


