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(57) ABSTRACT 
The peristaltic pump (1) comprises: 

a sensor (53, 57) of the force exerted betWeen the bearing 
member (19) and the counter-member (24) betWeen 
Which a tube (6) is held; and 

a processing unit comprising means for determining, from 
the signal supplied by the sensor (53, 57), if predeter 
mined conditions indicative of correct positioning of 
the tube (6) betWeen the bearing member (19) and the 
counter-member (24) have been satis?ed. 
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PERISTALTIC PUMP COMPRISING A BEARING 
MEMBER AND A COUNTER-MEMBER ADAPTED 

TO COOPERATE WITH A TUBE 

[0001] The invention relates to the general ?eld of peri 
staltic pumps. 

[0002] It relates more particularly to a peristaltic pump 
comprising a bearing member and a counter-member 
betWeen Which a tube on Which said pump must act is 
gripped. 
[0003] A peristaltic pump, as used in the medical ?eld in 
particular, is a pump Whose rotor is provided incorporating 
rollers that progressively compress the cross section of an 
elastic tube to move a liquid along the tube. 

[0004] This kind of pump is therefore used to circulate a 
?uid inside a tube by operating only on the tube, Without 
coming into contact With the liquid. This type of pump is 
therefore suitable for any application requiring the ?uid to 
remain in a con?ned atmosphere, for eXample to avoid 
contamination of the ?uid When Working in a sterile envi 
ronment. Aperistaltic pump is generally adapted to operate 
in an environment Where the concept of sterility is of 
primordial importance. The pump must therefore not only 
ful?ll its function of circulating a ?uid and preventing its 
contamination by the environment, but also avoid contami 
nation of the environment by the pump itself. The various 
components of the pump must therefore be easy to clean, 
Where appropriate by being demountable, at the same time 
as ensuring a perfect seal. 

[0005] A peristaltic pump typically comprises a rotor 
comprising rollers at its periphery and a mobile jaW adapted 
to assume an open position, in Which it is moved aWay from 
the rotor so that an elastically deformable tube on Which the 
pump has to act may be placed betWeen the jaW and the 
rotor, and a closed position, in Which the mobile jaW is 
moved toWard the rotor so that the tube is gripped betWeen 
a curved bearing surface on the mobile jaW and at least one 
roller of the rotor. 

[0006] Peristaltic pumps of the above kind are knoWn in 
the art in Which the mobile jaW comprises an eXcrescence 
formed by a bearing member and in Which the pump body 
is provided With a counter-member disposed so that, When 
the jaW is in its open position, the member is moved aWay 
from the counter-member and, When the mobile jaW is in its 
closed position, the bearing member is moved toWard the 
counter-member so that, When a tube is ?tted into the pump, 
the tube is gripped betWeen the bearing member and the 
counter-member. This gripping action generally has the 
function of holding the tube in place While the pump is 
operating. 
[0007] The peristaltic pumps available at present generally 
alloW visual inspection of the correct position of the tube 
betWeen the rotor and the mobile jaW When the latter is in the 
closed position. Similarly, correct circulation of the ?uid 
inside the tube may be monitored visually or automatically 
on the upstream and/or doWnstream side of the pump. 

[0008] The object of the invention is to improve the above 
type of pump. 

[0009] To this end, the invention provides a peristaltic 
pump comprising a rotor incorporating rollers and a mobile 
jaW that is provided With a bearing member and assumes: 
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[0010] an open position in Which it is moved aWay from 
the rotor, the bearing member then being moved aWay 
from a ?Xed counter-member on the pump, With the 
result that a tube on Which said pump must act may be 
?tted betWeen the jaW and the rotor, on the one hand, 
and betWeen the bearing member and the counter 
member, on the other hand, and 

[0011] a closed position in Which the mobile jaW is 
moved close to the rotor, Which moves the bearing 
member toWard said counter-member, With the result 
that said tube is gripped betWeen a curved bearing 
surface of the mobile jaW and at least one roller of the 
rotor, on the one hand, and betWeen the bearing mem 
ber and the counter-member, on the other hand, 

[0012] this pump being characteriZed in that it further 
comprises: 

[0013] a sensor of the force exerted betWeen the bearing 
member and the counter-member; and 

[0014] a processing unit comprising means for deter 
mining, from the signal supplied by the sensor, if 
predetermined conditions indicative of correct posi 
tioning of the tube betWeen the bearing member and the 
counter-member have been satis?ed. 

[0015] The above kind of pump therefore has access at all 
times to information relating to the force that is exerted by 
the tube When it is ?tted into the pump. This force being 
representative of the elastic behavior of the combination of 
the tube and the liquid that it conveys, various measurement 
or monitoring parameters can be monitored in this Way. 

[0016] Firstly, the sensor may provide information relating 
to the presence or the absence of a force eXerted betWeen the 
bearing member and the counter-member. 

[0017] The processing unit therefore has access to infor 
mation indicating that the tube is in place or, to the contrary, 
that a misoperation has occurred since the tube is not in 
position betWeen the bearing member and the counter 
member. 

[0018] To obtain the best results, the force sensor may be 
integrated into the counter-member. 

[0019] In this case, the counter-member may comprise a 
?rst assembly that comprises: 

[0020] 
Pump; 

[0021] a test body comprising a curved portion and 
rigidly connected by one of its ends to the base and 
comprising a contact member at its other end; 

[0022] a strain gauge applied to the curved portion of 
the test body. 

a base provided With means for ?Xing it to the 

[0023] The counter-member may also comprise a second 
assembly identical to and independent of the ?rst assembly 
in order to be able to carry out independent measurements 
relating to the tWo passages of a dual passage tube. 

[0024] According to one preferred feature of the inven 
tion, the processing unit comprises a memory in Which a 
signal-pressure coef?cient is stored, the processing unit 
being adapted to process the value of the signal supplied by 
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the force sensor according to said signal-pressure coef?cient 
to obtain the pressure of the ?uid circulating in the tube. 

[0025] Thus the sensor may provide information relating 
to the pressure of the ?uid circulating in the tube. The 
processing unit then has access to a conversion coef?cient 
for the force measured by the ?uid pressure sensor. The 
above kind of pump may therefore provide a display of the 
instantaneous pressure of the ?uid circulating in the tube. 

[0026] For enhanced measurements, the folloWing fea 
tures may be implemented independently of each other: 

[0027] the processing unit may comprise a module for 
compensating creep of the tube adapted to measure 
periodically the value of the signal supplied by the 
force sensor and to recalibrate the sensor dynamically 
as a function of the loWest measured value of said 
signal; 

[0028] the processing unit may comprise a module for 
?ltering pulsation of the pump; 

[0029] the pump may comprise a motoriZed device for 
closing the mobile jaW at a variable speed; 

[0030] the closure device may provide a ?rst or 
approach speed and a second or closure speed loWer 
than the approach speed; 

[0031] the contact member may have a plane bearing 
surface adapted to come into contact With the tube; 

[0032] the contact member may be a rigid member 
attached to the test body. 

[0033] Also, the pump may have additional functions by 
virtue of the folloWing features, Which may be implemented 
independently of each other: 

[0034] the processing unit may be adapted to slave the 
rotation speed of the rotor to indications supplied by the 
force sensor; 

[0035] the processing unit may be adapted to stop the 
pump if the force eXerted betWeen the bearing member 
and the counter-member exceeds a predetermined 
threshold. 

[0036] Other features and advantages of the invention Will 
become apparent in the light of the folloWing description of 
a preferred embodiment of the invention, Which is given by 
Way of nonlimiting eXample and With reference to the 
appended draWings, in Which: 

[0037] FIG. 1 is a perspective vieW of a peristaltic pump 
and its accessories ready for operation; 

[0038] FIG. 2 is a bottom perspective vieW of a protective 
cap placed on the top of the pump shoWn in FIG. 1; 

[0039] FIG. 3 is a plan vieW of the pump shoWn in FIG. 
1 When the protective cap shoWn in FIG. 2 has been 
removed; 
[0040] FIG. 4 shoWs a rotor incorporating rollers that is 
visible on top of the pump in FIG. 3; 

[0041] FIG. 5 is a vieW similar to FIG. 3 When the rotor 
shoWn in FIG. 4 has been removed; 

[0042] FIG. 6 is a different perspective vieW of the pump 
shoWn in FIG. 1; 
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[0043] FIG. 7 is a vieW to a larger scale of the framed 
portion VII of FIG. 6; 

[0044] FIG. 8 is a vieW in longitudinal section of the top 
of the pump shoWn in FIGS. 1 and 6, shoWing the placing 
of the tube into the protective cap; 

[0045] FIG. 9 is a perspective vieW shoWing manual 
?tting of the tube into the pump shoWn in FIGS. 1 and 6; 

[0046] FIG. 10 is a diagrammatic vieW similar to FIG. 9 
shoWing lateral adjustment of the tube shoWn in FIG. 9; 

[0047] FIG. 11 is a perspective vieW of the head of the 
pump shoWn in FIG. 3; 

[0048] FIG. 12 is a perspective vieW similar to FIG. 11 
also shoWing the mobile jaW shoWn in FIG. 2; 

[0049] FIG. 13 is a side vieW of the assembly shoWn in 
FIG. 12 in section on a plane passing through the rotor 
incorporating rollers and a cam actuating the mobile jaW; 

[0050] FIGS. 14 to 16 are plan vieWs of the pump head 
shoWn in FIG. 12, shoWing the mobile jaW in different 
positions; 

[0051] FIGS. 17 to 19 are vieWs from beloW, from the 
side, and from in front, respectively, of the counter-member 
shoWn in FIG. 12, facing a bearing member of the mobile 
jaW; 

[0052] FIGS. 20 to 22 shoW the counter-member, in a 
similar manner to FIGS. 17 to 19, but after receiving a 
treatment intended to seal it; 

[0053] FIG. 23 is a vieW in longitudinal section of the 
counter-member shoWn in FIG. 18, shoWing the cooperation 
betWeen the counter-member, the bearing member and the 
pipe, Which in this ?gure is seen in section; and 

[0054] FIG. 24 is a diagram representing the disposition 
of the force sensor and the processing unit and their con 
nection to certain elements of the pump. 

[0055] FIG. 1 shoWs a peristaltic pump 1 in one of the 
applications of this type of pump. 

[0056] In the present eXample, the pump 1 comprises 
accessories such as a bottle rack 2 and a How draWer 3. This 
con?guration is used to pump the liquid contained in a bottle 
4 toWard tWo containers 5 through a tube connected at one 
end to the bottle 4 and at the other end to the containers 5. 

[0057] In this eXample the tube 6 comprises tWo separate 
passages sealed With respect to each other and connected to 
each other by a longitudinal Web 7 that is easy to cut. 

[0058] The peristaltic pump 1 comprises a pump body 8 
on Which are disposed a display 9 and control keys 10. 

[0059] The pump 1 also comprises a pump head 11 (shoWn 
in FIG. 3) Which is covered by a protective cap 12 in FIG. 
1. 

[0060] FIG. 2 is a bottom perspective vieW of the protec 
tive cap 12 When it has been removed from the pump 1. The 
protective cap 12 comprises an envelope 13 in the form of 
a cover adapted to cover the mobile elements of the pump 
head 11 to prevent the user coming into contact With them. 
The envelope 13 comprises a straight groove 14 of suf?cient 
Width for the tube 6 to slide therein. 
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[0061] A mobile jaW 15 is ?xed to the inside Wall of the 
envelope 13 by three screws 16. The general shape of the 
mobile jaW 15 is that of a crescent moon, the inside Wall of 
its curved portion comprising a curved bearing surface 17 of 
circular arc shape. On respective opposite sides of this 
bearing surface 17 the mobile jaW 15 comprises a tooth 18 
and a bearing member 19, both adapted to cooperate With the 
tube 6, like the bearing surface 17. 

[0062] The mobile jaW 15 further comprises a hole 20 
through the Wall of the envelope 13 (see FIG. 1). 

[0063] A round hole 21 communicating With an oblong 
hole 22 is also formed in the thickness of the mobile jaW 15. 
In FIG. 13, Which shoWs the pro?le of the oblong hole 22, 
it is apparent that the latter comprises a shoulder 22‘ sub 
stantially halfWay through the thickness of the mobile jaW 
15. The round hole 21 does not include this shoulder. 

[0064] FIG. 3 shoWs the pump head 11 When the protec 
tive cap 12 has been removed. The pump head 11 takes the 
form of a plate on Which are ?xedly mounted a counter 
member 24, a stop pin 25, and a shaft 23 adapted to be 
inserted into the hole 20 in the mobile jaW 15 to enable the 
jaW to rotate. 

[0065] The pump head 11 also receives a rotatably 
mounted rotor 26 incorporating rollers and a plate 27 from 
Which projects an eccentric ?nger 28. 

[0066] FIG. 4 represents the rotor 26 incorporating rollers 
When removed from the pump 1. The rotor 26 comprises tWo 
?anges 29 betWeen Which are rotatably mounted three 
cylindrical rollers 30 and tWo centering rollers 31, the 
cylindrical rollers 30 being regularly spaced at 120° to each 
other around the contour of the ?anges 29. 

[0067] The ?ange 29 that is the upper ?ange in FIG. 4 
comprises a ?at 32. 

[0068] The disposition of the cylindrical rollers 30, the 
centering rollers 31 and the ?at 32 may be seen in FIG. 14. 

[0069] FIG. 5 shoWs the pump head shoWn in FIG. 3 
When the rotor 26 has been removed. This ?gure shoWs a 
drive shaft 33 Which drives rotation of the rotor 26 to ful?ll 
the main function of the pump 1. 

[0070] FIG. 6 is a perspective side vieW of the pump 1, a 
framed portion VII of this ?gure shoWing the cooperation of 
the tube 6 and the cap 12. 

[0071] FIG. 7, Which is a vieW to a larger scale of the 
framed portion VII of FIG. 6, shoWs the portion of the 
groove 14 in Which the tube 6 is engaged. This portion of the 
groove 14 is delimited by a bottom 35 in the shape of a 
circular arc and tWo facing lateral Walls 36. Each of these 
lateral Walls 36 comprises a retaining boss 37, the tWo 
bosses 37 being disposed face-to-face. 

[0072] The portion of the groove 14 visible in FIG. 7 
forms a locating member adapted to receive the tube 6 When 
the latter is pressed into it and to enable sliding of the tube 
relative to the longitudinal aXis along Which it eXtends, in 
other Words parallel to itself. 

[0073] Note that When the tube 6 is pressed into this 
portion of the groove 14 (see FIG. 9) to obtain the assembly 
shoWn in FIG. 7, the tube 6 ?rst slides doWn the lateral Walls 
36, until its loWer passage comes into contact With the 
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bosses 37, Which creates a hard point to be overcome in 
order to press the tube 6 all the Way in. The user then 
continues to press in the tube 6, Which elastically deforms 
the loWer passage of the tube, Which then takes up a position 
facing the bottom 35. The Web 7 of the tube 6 takes up a 
position betWeen the tWo bosses 37, Which retains the tube 
6 in the direction of the portion of the groove 14 shoWn in 
FIG. 7. 

[0074] Although the loWer passage of the tube 6 is 
retained in its housing by the bosses 37, a clearance remains 
betWeen the tube 6 and the locating member, Which alloWs 
the sliding previously referred to (see FIG. 10). 

[0075] The tube 6 is also removed by elastically deform 
ing the loWer passage of the tube 6, Which likeWise over 
comes the hard point. 

[0076] FIG. 8 shoWs in section the position of the tube 6 
as just described. 

[0077] FIG. 11 is a perspective vieW of the pump head 11 
in the FIG. 3 con?guration. 

[0078] FIG. 12 shoWs the pump head 11 When the mobile 
jaW 15 has been ?tted; this ?gure shoWs the jaW separated 
from the cover 12, in order to shoW the cooperation of the 
mobile jaW 15 With the components mounted on the pump 
head 11. 

[0079] FIG. 13 is a vieW in section of the assembly shoWn 
in FIG. 12 and shoWs in particular the mounting of the plate 
27 on the pump head 11. 

[0080] The plate 27 is fastened to a drive shaft 38 that is 
mounted on bearings and rotates relative to the pump head 
11. The shaft 38 is fastened to a gear 39 meshing With a 
Worm gear 40 that is driven in rotation by a motor (not 

shoWn). 
[0081] FIGS. 14 to 16 are plan vieWs of the assembly 
shoWn in FIG. 12 in three particular positions of the mobile 
jaW 15 de?ned by the eccentric ?nger 28, that is to say by 
the angular position of the plate 27. 

[0082] FIG. 14 shoWs the eccentric ?nger 28 in a position 
alloWing the mobile jaW 15 to be ?tted to the pump head 11. 

[0083] In FIG. 15, the mobile jaW 15 is in the same 
position as in FIG. 14 but the eccentric ?nger 28 is in a 
position in Which it locks the mobile jaW 15 and prevents it 
from being extracted from the pump head 11. 

[0084] FIG. 16 represents the mobile jaW When closed by 
the eccentric ?nger 28. 

[0085] The successive positions represented in FIGS. 14 
to 16 are not visible from the outside in normal use of the 
pump 1, this region being covered by the cap 12 that is 
normally ?tted over the jaW 15. 

[0086] FIGS. 17 to 19 are various vieWs of the counter 
member 24 that is mounted on the pump head 11. 

[0087] Referring to FIG. 19, the counter-member com 
prises an upper test body 41, a loWer test body 42, and tWo 
?anges 43 Which connect the test bodies 41, 42 to each other 
and Whose shape folloWs the contour of the test bodies 41, 
42. 

[0088] FIG. 18 shoWs the shape of the ?anges 43 forming 
the lateral Walls of the counter-bearing 24. The ?anges 43 
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are rigidly ?xed to each of the test bodies 41, 42 by a 
locating pin 44 and a ?xing screw 45. 

[0089] The FIG. 17 bottom vieW also shoWs the surface of 
the lower test body 42 that is ?xed to the pump head 11. This 
surface incorporates a cable ori?ce 46 betWeen tWo tapped 
bores 47 in respective bosses 48. 

[0090] The counter-member 24 further comprises an upper 
contact member 49 and a loWer contact member 50 rigidly 
?xed to the upper test body 41 and the loWer test body 42, 
respectively. 
[0091] Given the position of the pins 44 and the screWs 45 
securing the test bodies 41, 42 to the ?anges 43, the test body 
41, 42 may be deformed When a force is applied to the 
contact members 49, 50. 

[0092] FIGS. 20 to 22 are vieWs of the counter-member 24 
analogous to FIGS. 17 to 19; here the counter-member 24 
comprises a resilient seal 51 that ?lls up the interstices 
betWeen the ?anges 43 and the test bodies 41, 42 ?tted With 
their contact members 49, 50. The resilience of this seal 
provides the sealing effect and at the same time alloWs 
relative movement of the test bodies 41, 42 and the ?anges 
43. The material of the resilient seal 51 must have a 
negligible stiffness compared to that of the test bodies 41, 42 
and the ?anges 43. The test bodies 41, 42 may be made from 
a high strength martensitic stainless steel, for example, 
conforming to the French standard AFNOR Z40 CNV 14, 
and tempered/annealed to an HRC hardness of 45, Whereas 
the ?anges 43 and the contact members 49, 50 may be made 
of ordinary stainless steel; in this case the resilient seal 51 
may be made of silicone. Generally speaking, all interstices 
and ori?ces betWeen the test bodies 41, 42, the contact 
members 49, 50 and the ?anges 43 may be ?lled in by this 
kind of seal, to obtain a perfect seal. 

[0093] FIG. 23 is a side vieW of the counter-member 24 in 
longitudinal section, shoWing the shape of the test bodies 41, 
42. 

[0094] Each of the test bodies comprises a base 52 from 
Which extends a curved portion 53 Which has at its end a 
dovetail mortise 54 in Which a dovetail tenon 55 on the 
corresponding contact member 49, 50 engages. Each base 52 
comprises transverse holes 56 for inserting the pin 44 and 
the screW 45 and an ori?ce 56‘ for ?xing a rear Wall (not 

shoWn). 
[0095] Each of the test bodies 41, 42 has a strain gauge 57 
?xed to the inside Wall of the curved portion 53. The strain 
gauges 57 are adapted to measure deformation of the curved 
portion 53 to Which they are ?xed. Such deformation may 
occur When the counter-member 24 is ?xed to the pump 
head 11 by screWs inserted into the tapped holes 47 and a 
force is exerted on one of the contact members 49, 50. 

[0096] Note that deformation of the curved portion 53 of 
one of the test bodies is independent of deformation of the 
curved portion 53 of the other test body, since the test bodies 
41, 42 are connected only at their base 52, via the ?anges 43. 

[0097] The strain gauges may be connected into a Wheat 
stone bridge, for example, in a manner that is Well knoWn in 
the ?eld of mechanical engineering. 

[0098] Cables (not shoWn) passing through the ori?ce 46 
connect each of the gauges 57 to the control circuitry of the 
pump 1. 
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[0099] FIG. 24 is a diagrammatic representation of a 
processing unit 58 connected to the counter-member 24 and 
various components of the pump 1, such as the motor 
driving the rotor 26, the motor driving the eccentric ?nger 
28, input peripherals such as the keys 10, and output 
peripherals such as the display 9. 

[0100] The processing unit 58 comprises a module 59 for 
compensating creep of the tube 6, a module 60 for control 
ling closing of the mobile jaW 15, and a module 61 for 
?ltering pulsation of the pump 1. 

[0101] The functions of the processing unit, Whose opera 
tion is explained hereinafter, may be provided by appropri 
ate electronic circuitry or by an appropriately programmed 
data processing device. 

[0102] The peristaltic pump 1 that has just been described 
operates in the manner indicated hereinafter. 

[0103] When the pump 1 is started, the mobile jaW 15 is 
in the position shoWn in FIG. 15, Which corresponds to the 
position of the cap 12 shoWn in FIGS. 9 and 10, and the 
rotor 26 is also in the position shoWn in FIG. 15, With the 
?at 32 disposed so that a rectilinear passage is formed 
betWeen the rotor 26 and the jaW 15. The locating members 
of the cap 12 are then aligned With this rectilinear passage. 

[0104] First of all, a tube 6 is ?tted to the pump 1. To this 
end, as shoWn in FIG. 9, the user holds the tube 6 in both 
hands and inserts it into the groove 14. Because of the bosses 
37, this pressing in maneuver has to overcome a hard point, 
as previously explained, for the tube 6 to reach the appro 
priate position in the locating members formed at each end 
of the groove 14, as shoWn in FIG. 7. 

[0105] Referring to FIG. 10, the user may then slide the 
tube 6 laterally, in either direction, to adapt the length of tube 
available on either side of the cover 12 as a function of the 
accessories to Which the tube 6 is connected (see FIG. 1). 

[0106] Once this operation has been effected, intervention 
of the user insofar as the positioning of the tube 6 in the 
pump 1 is concerned is no longer necessary. 

[0107] Using the control keys 10, the user indicates that he 
Wishes to start the pump 1, Which drives rotation of the plate 
27 via its drive system until the mobile jaW 15 reaches the 
position shoWn in FIG. 16, in Which the tooth 18 of the jaW 
15 clamps the Web 7 of the tube 6 against the immobiliZing 
pin 25. 

[0108] When this position is reached, the motor stalls and 
draWs a higher current. When this consumption peak is 
detected, the motor is stopped. 

[0109] As the jaW 15 closes, the tube 6 is Wrapped around 
the rotor 26 and at the same time slides as required in the 
locating members of the cap 12. 

[0110] The tube 6 is ?nally held on either side of the rotor 
26 by the cooperation of the tooth 18 and the immobiliZing 
pin 25, on the one hand, and by the cooperation of the 
bearing member 19 and the counter-member 24, on the other 
hand, Which lightly grip both passages of the tube 6. 

[0111] The mobile jaW 15 is held in this closure position 
because of the irreversible nature of the system comprising 
the Wheel 39 and the Worm 40. The pitch and the helix angle 
of these components are chosen, in a manner that is Well 
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known in the art of mechanical engineering, so that rotation 
of the Worm 40 drives the Wheel 39 but rotation of the Wheel 
39 is not able to drive rotation of the Worm 40. 

[0112] When the tube 6 has been inserted in this Way, the 
rotor 26 may be rotated to start circulating the ?uid con 
tained in the tube 6 thanks to the movement of the rollers 30. 

[0113] When the pump 1 is operating, the safety of the 
user is ensured by the fact that the mobile jaW 15 is in the 
FIG. 16 position, that is to say in a position in Which 
removal of the combination of the mobile jaW and the 
protective cap is prevented by the eccentric ?nger 28 and the 
shoulder 22‘ in the oblong hole 22 in the mobile jaW 15. It 
is also impossible to remove the cap 12 When the mobile jaW 
15 is in the FIG. 15 position, that is to say When the rotor 
26 is not moving but the pump 1 is poWered up. 

[0114] On the other hand, When the pump 1 is poWered 
doWn, the eccentric ?nger 28 resumes the position shoWn in 
FIG. 14, Which releases the combination of the mobile jaW 
and the protective cap, for eXample to alloW cleaning of the 
components of the pump head 11. 

[0115] The pump 1 further comprises means for obtaining, 
via the counter-member 24, information relating to the tube 
6 and to the circulating ?uid and to operate accordingly on 
the pump 1. 

[0116] The counter-member 24 is connected to a process 
ing unit (FIG. 24) that stores in a memory a signal-pressure 
coef?cient and is adapted to derive the pressure of the ?uid 
circulating in the tube 6 from this signal-pressure coef?cient 
and the voltage delivered by the strain gauges 57 (Which is 
representative of the deformation of the corresponding 
curved portion 53). 

[0117] Once the tube has been ?tted, and With the pump 
head in the FIG. 16 position, the processing unit ?rst veri?es 
the presence of the tube 6 and its correct placement. To this 
end, deformation of the curved portions 53 must be con 
?rmed by con?rming that the distance betWeen the counter 
member 24 and the bearing member 19 of the jaW 15 in the 
closed position is less than the Width of the tube 6 (see FIG. 
23). 
[0118] If the presence of the tube 6 is not detected, the 
pump 1 does not start and displays an error message. 

[0119] Once the tube has been positioned correctly and the 
pump is operating, the processing unit 58 supplies to the 
output peripherals the instantaneous pressure of the ?uid in 
each of the passages of the tube 6, independently of each 
other. 

[0120] The signal-pressure coef?cient is determined 
empirically, during a preliminary calibration phase, by 
installing a tube With knoWn characteristics in the pump 1 
and applying to it a knoWn pressure. The voltage delivered 
by the strain gauges 57 is then read off; the pressure 
corresponding to this value being knoWn, the coef?cient may 
be determined. It may be determined for each neW tube used. 
An average value may be obtained by subjecting a plurality 
of tubes to this test and determining from the test results a 
mean coef?cient valid for all the tubes. 

[0121] The processor unit 58 may use the measured pres 
sure of the ?uid in the tube 6 for the folloWing supplemen 
tary applications. 
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[0122] The processing unit 58 includes a module 59 for 
compensating creep of the tube 6, Which improves the 
reliability of the measurements. To this end, at regular 
intervals, for eXample every 20 milliseconds, the module 59 
measures the voltage supplied by the strain gauges 57 and 
effects a dynamic calibration, from one measurement to the 
neXt, taking the loWest voltage as the reference value for 
calculating the Zero pressure. 

[0123] The processing unit 58 also includes a module 60 
for controlling closure of the mobile jaW 15 that is adapted 
to regulate the speed of the mobile jaW 15 When it moves 
from its open position to its closed position, leading to 
compression of the tube 6 betWeen the bearing member 19 
and the counter-member 24. Tightening the mobile jaW 15 
too quickly disturbs the pressure measurement, because of 
the elasticity of the tube 6. 

[0124] The module 60 may therefore sloW doWn the 
closing of the mobile jaW (i.e. sloW doWn the motor of the 
eccentric ?nger 28) if the pressure measurement is disturbed. 

[0125] The module 60 may further be programmed to start 
the closure of the mobile jaW 15 at a high speed and then to 
clamp the tube 6 at a loWer speed, once the tube 6 reaches 
the vicinity of the counter-member 24. 

[0126] The processing unit 58 further comprises a module 
61 for ?ltering pulsation of the pump 1. The movement of 
the rotor 26 acting on the tube 6 during the operation of the 
pump 1 causes cyclic disturbances to the pressure measure 
ment, these disturbances depending on the rotation fre 
quency of the rotor 26. 

[0127] The module 61 applies electronic ?ltering, for 
eXample by means of a loW-pass RC ?lter setting a cut-off 
frequency. 
[0128] In the present eXample, the rotation speed of the 
rotor 26 is 240 rpm and the rotor comprises three rollers, 
Which corresponds to an angular frequency of 12 HZ. A 
cut-off frequency of 1.5 HZ may then be de?ned by an 
appropriate RC ?lter; this value gives good results. 

[0129] The processing unit 58 may also slave the rotation 
speed of the rotor 26 to the measured pressure of the ?uid in 
the tube 6. For example, if the processor unit 58 has 
information relating to the permitted maXimum pressure in 
the tube 6, the rotation speed of the pump may be increased 
to the maXimum and then reduced on demand, if the pressure 
in the tube 6 approaches its permitted maXimum value. 

[0130] Similarly, by indicating abnormal variations in 
?uid pressure, the processing unit 58 may detect incorrect 
?oW of the ?uid in the tube 6, linked to clogging of the tubes, 
for eXample. 

[0131] Variants of the device may be envisaged that do not 
depart from the scope of the invention. In particular, the tube 
6 may comprise a single passage or more than tWo passages, 
the counter-member comprising as many test bodies as there 
are passages. 

1. Peristaltic pump comprising a rotor incorporating roll 
ers and a mobile jaW that is provided With a bearing member 
and assumes: 

an open position in Which it is moved aWay from the rotor, 
the bearing member then being move aWay from a ?Xed 
counter-member on the pump (1), With the result that a 
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tube on Which said pump must act may be ?tted 
between the jaW and the rotor, on the one hand, and 
betWeen the bearing member and the counter-member, 
on the other hand, and 

a closed position in Which the mobile jaW is moved close 
to the rotor, Which moves the bearing member toWard 
said counter-member, With the result that said tube is 
gripped betWeen a curved bearing surface of the mobile 
jaW and at least one roller of the rotor, on the one hand, 
and betWeen the bearing member and the counter 
member, on the other hand, 

this pump being characterized in that it further comprises: 

a sensor of the force exerted betWeen the bearing member 
and the counter-member; and 

a processing unit comprising means for determining, from 
the signal supplied by the sensor, if predetermined 
conditions indicative of correct positioning of the tube 
betWeen the bearing member and the counter-member 
have been satis?ed. 

2. Peristaltic pump according to claim 1, characteriZed in 
that the force sensor is integrated into the counter-member. 

3. Peristaltic pump according to claim 1, characteriZed in 
that the force sensor is integrated into the counter-member 
and the counter-member comprises a ?rst assembly that 
comprise: 

a base provided With means for ?xing it to the pump; 

a test body comprising a curved portion and rigidly 
connected by one of its ends to the base and comprising 
a contact member at its other end; and 

a strain gauge applied to the curved portion of the test 
body. 

4. Peristaltic pump according to claim 3, characteriZed in 
that the counter-member comprises a second assembly iden 
tical to and independent of the ?rst assembly. 

5. Peristaltic pump according to claim 1, characteriZed in 
that the processing unit comprises a memory in Which a 
signal-pressure coef?cient is stored, the processing unit 
being adapted to process the value of the signal supplied by 
the force sensor according to said signal-pressure coef?cient 
to obtain the pressure of the ?uid circulating in the tube. 

6. Peristaltic pump according to claim 1, characteriZed in 
that the processing unit comprise a module for compensating 
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creep of the tube adapted to measure periodically the value 
of the signal supplied by the force sensor and to recalibrate 
the senor dynamically as a function of the loWest measured 
value of said signal. 

7. Peristaltic pump according to claim 1, characteriZed in 
that the processing unit comprises a module for ?ltering 
pulsation of the pump. 

8. Peristaltic pump according to claim 1, characteriZed in 
that the processing unit is adapted to slave the rotation speed 
of the rotor to indications supplied by the force sensor. 

9. Peristaltic pump according to claim 1, characteriZed in 
that the processing unit is adapted to stop the pump (1) if the 
force exerted betWeen the bearing member and the counter 
member exceeds a predetermined threshold. 

10. Peristaltic pump according to claim 1, characteriZed in 
that the pump comprises a motoriZed device for closing the 
mobile jaW at a variable speed. 

11. Peristaltic pump according to claim 1, characteriZed in 
that the closure device provides a ?rst or approach speed and 
a second or closure speed loWer than the approach speed. 

12. Peristaltic pump according to claim 1, characteriZed in 
that the force sensor is integrated into the counter-member 
and the counter-member comprises a ?rst assembly that 
comprise: 

a base provided With means for ?xing it to the pump; 

a test body comprising a curved portion and rigidly 
connected by one of its ends to the base and comprising 
a contact member at its other end; and a strain gauge 
applied to the curved portion of the test body and the 
contact member has a plane bearing surface adapted to 
come into contact With the tube. 

13. Peristaltic pump according to claim 1, characteriZed in 
that the force sensor is integrated into the counter-member 
and the counter-member comprises a ?rst assembly that 
comprise: 

a base provided With means for ?xing it to the pump; and 
a test body comprising a curved portion and rigidly 
connected by one of its ends to the base and comprising 
a contact member at its other end; and a strain gauge 
applied to the curved portion of the test body and 
contact member is a rigid member attached to the test 
body. 


