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[ 5 7] ABSTRACT 

An aspirator-ejector apparatus adapted to aspirate one 
?uid and supply another ?uid without mixing them 
and comprising an aspiration tube adapted for connec 
tion to a vacuum source, and a supply tube adapted 
for connection to a reservoir of supply ?uid. A closure 
valve for the aspiration tube normally interrupts com~ 
munication between the aspiration tube and the vac 
uum source, and a closure valve for the supply tube 
normally interrupts communication between the sup 
ply tube and the reservoir. At least one control mem 
ber serves for opening both closure valves, and a 
pump is connected to the tubes to pump ?uid from the 
reservoir to the supply conduit. The pump comprises a 
?exible, sealed member de?ning ?rst and second dis 
tinct chambers, the ?rst chamber being connected to 
the vacuum source, the aspiration tube and the corre 
sponding closure valve, the second chamber being 
connected to the supply tube, the reservoir and the 
corresponding closure valve. 

6 Claims, 6 Drawing Figures 
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ASPlRATOR-EJECTOR ADAPTED TO ASPIRATE 
AND TO SUPPLY TWO FLUIDS WITHOUT MIXING 

THEM 

BRIEF SUMMARY OF THE INVENTION 
The present invention relates to an aspirator-ejector 

apparatus adapted to aspirate and supply two ?uids 
without mixing them. The invention has particular utili' 
zation in surgical applications'where it is necessary to 
aspirate secretions and to introduce fluids such as phys' 

iological serum. ' ‘ 

The apparatus according to the ‘invention is charac~ 
terized in that it comprises in combination an aspira 
tion tube connected to'a vacuum source, a supply tube 
connected to a ?uid supply reservoir, means for closing 
said aspiration tube to normally interrupt the commu 
ni'cation between the aspiration tube and the vacuum 
source, means for closing said supply tube to normally 
interrupt the communication between the supply tube 
and the reservoir, at least one manual control means 
for opening said means for closing the aspiration tube 
and for closing the supply tube, and a pump comprising 
a sealed elastic member which de?nes, in the interior 
of the body of the pump, two distinct chambers, one 
being connected to the vacuum source and to the aspi~ 
ration tube and its respective closing means, and the 
other being connected to said reservoir and to the sup 
ply tube and its respective closing means. 
According to a particular embodiment of the inven 

tion, the apparatus comprises an aspiration channel 
joined to the aspiration tube, by means of a ?rst hollow, 
sealed coupling slidably mounted on respective joined 
extremities of the aspiration channel and of the aspira 
tion tube, a supply channel joined to the supply tube by 
means of a second hollow, sealed coupling slidably 
mounted on the respective joined extremities of the 
supply channel and of the supply tube. The closing 
means of the aspiration tube and the supply tube com 
prise a valve carried by each of said couplings adapted 
to close the corresponding tube and a spring associated 
with each of the said couplings and normally biassing 
‘the same to apply the valves against the aspiration tube 
and the supply tube. The apparatus further comprises 
entrainment means carried by said ?rst and second 
couplings and mutually coacting such that as soon as 
the ?rst coupling is displaced in opposition to the force 
of its associated spring it entrains the second coupling 
in the corresponding direction to cause opening of the 
supply tube and communication thereof with the pump 
for- the supply of fluid. 
According to another embodiment of the invention, 

the aspiration tube and the supply tube are constituted 
of a ?exible material, for‘ example rubber, and are sus 
ceptible of being pinched 0r squeezed to be closed re 
spectively by two independent control elements, manu 
ally activated' in opposition to elastic recall means 
which normally keep‘the tubes in a closed or pinched 
condition. The control elements may be constituted re 
spectively by an angle member and by a button having 
normal extended positions. 
Said button entrains in its movement a valve which 

controls entry of atmospheric pressure to an orifice in 
the wall of the aspiration tube at a point between the 
region where it is pinched and the pump. The angle 
member preferably comprises means which permit its 
?xation in a retracted position in which the aspiration 
tube is not pinched. Such means can be constituted by 

5 

20 

35 

45 

50 

55 

60 

2 
a slide member whichis slidable along the angle mem 
ber and is capable of hooking itself on a ?xed portion 
of the body of the apparatus. 
According to a particular embodiment of the inven 

tion, the pump ‘is constituted of two concentric rigid 
pieces, in the form of test tubes sealably joined together 
at their mouthpieces, and peripherally engaging the 
edge of an elastic hood member which extends through 
the interior space between the two tubular pieces to de 
?ne said chambers, one being an outer or external 
chamber connected to the aspiration tube and the vac 
uum source by respective ducts formed on the outer tu 
bular piece, the other chamber communicating with 
the injection ?uid reservoir via a check valve mounted 
in a bore of the other tubular piece and to the supply 
tube, through the intermediary of a conduit joining this 
tubular piece and the supply tube. 

BRIEF DESCRIPTION OF THE DRAWING 

Two embodiments of apparatus according to the in 
vention will be described in non-limitative respect with 
reference to the drawings in which: 
FIGS. 1 to 3 diagrammatically illustrate the appara 

tus according to a ?rst embodiment, in three successive 
states of an operating cycle; 
FIGS. 4 to 6 diagrammatically illustrate the appara 

tus according to a second embodiment, in three succes 
sive states of an operating cycle. 

DETAILED DESCRIPTION 

With reference to FIGS. 1 to 3, the aspiration-supply 
apparatus according to the invention comprises an as 
piration conduit or channel I coupled by means of a 
hollow slidable sleeve 2 to an aspiration tube 3, con 
nected to a vacuum source 4. The sleeve 2 comprises 
an enlarged central portion or coupling chamber 5 and 
two tubular terminal portions 6, 7 sealably mounted for 
slidable movement on respective extremities of the 
conduit 1 and the aspiration tube 3. At the interior of 
the chamber 5 there is ?xed a valve 8. As seen in FIG. 
1, the sleeve 2 is normally urged towards the right by 
a spring 9 which applies the valve 8 against the open 
end of the aspiration tube 3. One end of the spring 9 en 
gages the sleeve 2 and the other end bears against a 
?xed wall of a housing 11 which encloses the different 

members of the apparatus. 
The sleeve 2 can be displaced manually towards the 

left, in opposition to the force of the spring 9, by means 
of a control member such as angle member 12 pivoted 
around an axle 13 carried by the housing 1 l. One of the 
arms 14 of the angle member 12 is in contact with an 
annular wall 15 integral with sleeve 2. When the other 
arm 16 of the angle member is displaced angularly in 
the direction of the arrow f, the arm 14 moves and en 
trains the sleeve 2 to cause it to travel to the left. 
As shown in FIGS. I to 3, the supply section of the 

apparatus incorporates the same members as those of 
the aspiration section described above. These members 
are therefore not described anew. They will be desig 
nated by the same reference numerals as the corre 

sponding members of the aspiration section, but with 
the suffix a. It _is to be noted however, that the annular 
wall 15a is disposed downstream of the wall 15 with re 
spect to the vacuum source 4 and in the path of travel 
of the wall 15. In this way, the valve 81: opens with a 
certain delay with respect to the valve 8. As shown in 
FIG. 3, as soon as the sleeve 2 is displaced towards the 
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left, wall 15 is applied against wall15a- whereafter the 
sleeve 2a is equally displaced towards the left, such that 
the aspiration tube 3 and the supplyptube 3a can be 
opened solely by means of operating the angle member 
12. . 

The apparatus additionally comprises a pump, 17 for 
the supply of physiological serum from a reservoir 
thereof in a receptacle l8. The‘pump comprises an 
elastic membrane 19 vwhich de?nes-two independent 
chambers 20 and 21 in the interior of the pump. The 
chamber 20 communicates withthe aspiration tube3, 
by an ori?ce 22 and the chamber v21 has an admission 
ori?ce‘ 23 coupled to receptacle 18 through the inter 
mediary of a check-valve 24, which-only permits the 
serum to ?ow in the direction from thereceptacle to 
wards the pump. The chamber2l has a supply ‘ori?ce 
25 joined to the supply tube 3a. } 
The operation of the vapparatus according to the in 

vention is as follows: ' ' ' " I 

At the start of an operating cycle, the apparatus is in 
the state illustrated in FIG. 1. The valve 8 closes the as 
piration tube 3 and the compression in the chamber 20 
is minimal. The membrane 19 is deformed to a maxi 
mum, which provokes the aspiration of a dose of serum 
into chamber 21 from receptacle 18 via the check valve 
24. 
When the angle member 12 is pivotably moved in the 

direction of the arrow f, the sleeve 2 is moved towards 
the left and the valve 8 opens the aspiration tube 3 
which is then placed into communication with the at 
mospheric pressure present at the free extremity of the 
conduit 1. The pressure therefore increases in the 
chamber 20 and is transmitted, by the elastic properties 
of the membrane 19, to the imprisoned serum in the 
chamber 21. However, the membrane keeps its curved 
form and the serum doesn’t ?ow since the valve 8a still 
closes the outlet ori?ce of the supply tube 3a, the check 
valve 24 preventing return of the serum to the recepta 

cle 18. 
FIG. 3 shows the following stage when the angle 

member 12 is pivoted further. The wall 15 of the sleeve 
2 thrusts against the wall 15a of the sleeve 20 entraining 
the latter in the same direction to cause opening of the 

valve 8a. 
The serum contained in the chamber 21 is subjected 

to the pressure applied to the membrane 19 and there 
fore ?ows to the supply conduit 1a. The membrane 19 
becomes substantially ?attened. 
When the angle member 12 is released, the two 

sleeves 2 and 2a are urged to the right under the action 
of the forces of their respective springs 9 and 9a. Thus, 
valve 80 closes ?rst and when valve 8 subsequently 
closes the aspiration conduit 3, the pressure in chamber 
20 becomes a minimum and equal to the pressure in the 
vacuum source whereby the membrane 19 is forceably 
moved and aspirates a new dose of serum into chamber 
21 from receptacle 18 via check valve 24. The appara 
tus is now in the initial position described with refer 
ence to FIG. 1 and is ready for a new injection cycle. 
Referring to the embodiment illustrated in FIGS. 4 to 

6, herein the aspiration-supply apparatus comprises a 
portable section 31 in which are mounted the elements 
controlling the aspiration and supply of the ?uids and 
a pump 32. 
The portable section 31 comprises a hollow. elon 

gated casing 33 in which are mounted an aspiration 
tube 34 and a supply tube 35 each respectively con 

4 
nected ,at one extremity thereof to conduits 36 and '37 
and at their other extremities to a vacuum source and 
to a ?uid supply reservoir as will be explained later. 
According to this embodiment, the tubes 34 and 35 

5 are ?exible and capable of being closed by- pinching. 
For this purpose, the portable section 31 is provided 
with a control member or pawl constituted as an angle 
member 38 including a handle 39 and a‘?ngi'er‘40iposi 
tioned for acting on the tube 34. The angle member 38 

10 is pivotally mounted on an axle 41 secured in casing 33. 
Normally, the angle member 38 is maintained in raised 
position as shown in FIG. 4 by the action of a spring 42. 
In this position, the ?nger 40 pinches tubew34 against 
a rigid bearing 43 to close the tube thereat and prevent 

IS the development of suction linlthe tube ‘in the region to 
the left of the location where the tube is pinched. When 
the angle member is lowered as shown in FIG. 5, the 
tube 34 is no longer pinched and aspiration is produced 
at the left extremity 36 of tube 34. ' 

20 slidably mounted on handle 39 is a slide member 44 
terminated by a locking finger 45. In the retracted posi 
tion of the angle member'shown in ‘FIG. 5, if the mem 
ber 44 is slidably displaced to the right, the ?nger 45 
engages under a lip of the casing 33. Thus, for a pro 

25 longed aspiration, the operator does not have to contin 
ually apply force to the angle member. 
The portable section 31 is further provided with a 

button 46 which is urged to a raised position by a spring 
47. The button 46 is constructed as a one-piece mem 

30 ber with a projection 48 situated beneath supply tube 
35 and a valve portion 49 disposed between tubes 34 
and 35. In the normal raised position of the button, pro 
jection 48 blocks the supply tube 35 by pinching the 
same against a rigid bearing 50 whereas the valve por 

35 tion 49 blocks an ori?ce 51 formed in the aspiration 
tube v34 at a location between the pump and the angle 
member. 
The pump 32 comprises two concentric members 52, 

53 of test tube shape sealably connected together at 
their mouthpieces. Between these two members is 
lodged an elastic hood 54 which constitutes the motive 
or drive element of the pump. The edge of the hood 54 
is engaged between the mating edges of the mouth 
pieces of the members 52, 53. The hood 54 divides the 
space between the two tubes into an external chamber 
55 and an internal chamber 56. The outer member 52 
comprises at its lower part two ducts respectively con 
nected to a vacuum source (not shown) and the aspira 
tion tube 34. The internal member 53 has an axial bore 
58 which communicates with the internal chamber 56 
by the intermediary of a check valve 59. The bore 58 
is connected to a container 60 for supply ?uid, for ex 
ample serum, by the intermediary of an aspiration con 
duit 61. The supply conduit 35 is connected to the in 
ternal chamber 56 by a conduit 62. 
The operation of the apparatus according to the sec 

ond embodiment of the invention is as follows' 
The aspiration of secretions and the injection of 

serum are operations perfectly independent of one an 
other which can be realized separately from one an 
other at the desired time. To aspirate secretions, it is 
suf?cient to lower the angle member 38 as shown in 
FIG. 5. The tube 34 is then opened and the vacuum 
source suctions secretions through the tube 57. cham 
ber 55 and the tube 34. 
At the beginning of an operation cycle. the member 

38 and the button 46 are in raised position and pinch 
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the respective aspiration and supply tubes 34 and 35 as 
shown in FIG. 4. The suction produced by the vacuum 
source in external chamber 55 of the pump causes dila 
tion of elastic hood 54. The chamber 56 of the pump 
is increased in volume and is ?lled with serum supplied 
from container 60 via conduit 61. 
The pump is thus ?lled with serum and if button 46 

is depressed, the supply tube is no longer pinched and 
the ori?ce 51 of the aspiration tube'34 is opened. At 
mospheric pressure is thus applied in tube 34 via ori?ce 
51 to apply pressure on hood 54 which is caused to 
contract as shown in FIG. 6. The serum which ?lls 
chamber 56 is thus caused to ?ow into conduit 62 to 
supply tube 35, check valve 59 being closed to prevent 
return ?ow to the container 60. 
After ?ow of a volume of the serum, the button 46 

is released to return to the position of FIG. 4. The hood 
54 is then dilated anew by the vacuum and the pump 
is ready for a new cycle of operation. 
What is claimed is: 
1. Aspirator-ejector apparatus adapted to aspirate 

and supply two ?uids without their mixing, said appara‘ 
tus comprising 
an aspiration tube adapted for connection to a vac 

uum source, 

a supply tube adapted for connection to a reservoir 
of supply ?uid, 

closure means for said aspiration tube for normally 
interrupting communication between the aspira 
tion tube and the vacuum source, 

closure means for said supply tube for normally inter 
rupting communication between the aspiration 
tube and the vacuum source, 

at least one control means for opening both said clo 

sure means, and 
a pump including a ?exible, sealed member de?ning 

?rst and second distinct chambers, the ?rst cham 
ber being connected to the vacuum source, the as 
piration tube and the corresponding closure, the 
second chamber being connected to the supply 
tube, the reservoir and the corresponding closure 

means, 
said aspiration tube and said supply tube being con 
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6 
stituted of ?exible material capable of being 
pinched to close the tubes to ?uid passage, said 
control means including two independent control 
elements manually operable and having normal po 
sitions in which said tubes are pinched and closed, 
said control elements respectively comprising a 
pawl and a button having normal raised positions. 

2. Apparatus as claimed in claim 1 comprising a one 
way valve between the pump and the reservoir permit 
ting ?ow only in the direction from the reservoir to the 
pump. 

3. Apparatus as'claimed in claim 1 wherein said con 
trol means further comprises a valve connected to said 
button for movement therewith, said aspiration tube 
having an ori?ce therein at a location between the re 
gion where it is pinched and said pump, said valve 
which is connected to said button being positioned ad 
jacent said ori?ce to move with said button to control 
entry of air at atmospheric pressure through said ori 
?ce. : 

4. Apparatus as claimed in claim 1 wherein said 
pump comprises two hollow rigid members of test tube 
shape concentrically mounted within one another with 
mouthpieces coupled together in sealed relation to de 
?ne an enclosed space, an elastic member secured by 
said mouthpieces and extending between said hollow 
members to divide the space therebetween into inner 
and outer chambers, the outer chamber being con 
nected to the aspiration tube and to the vacuum source, 
the inner chamber being connected to the reservoir, a 
one-way valve connected between said inner chamber 
and the reservoir to permit ?ow of ?uid only from the 
reservoir to said inner chamber, and a conduit connect 
ing the inner chamber to said supply tube. 

5. Apparatus as claimed in claim 1 wherein said pawl 
includes means for locking the pawl in lowered position 
in which the aspiration tube is unpinched and open. 

6. Apparatus as claimed in claim 5 wherein said 
means for locking the pawl comprises a slidable mem 
ber on said pawl including a locking hook adapted for 
engaging a ?xed portion of the apparatus. 

>l< * >l= * * 


