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57 ABSTRACT 

A medical infusion apparatus has an infusion flask an 
infusion tube fastened to the flask and lying in a two 
part casing provided with an electrical control system 
and a drip valve or infusion pump, the flask being ex 
changeably fastened to the casing and the valve or 
pump being exchangeably disposed at the bottom of 
the casing. Heating means is provided to heat the liq 
uid being infused. 

6 Claims, 8 Drawing Figures 
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Fig. 4   
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MEDICAL INFUSION APPARATUS 

BACKGROUND OF THE INVENTION 

The invention relates to infusion apparatus, particu 
larly electrically monitored, having an infusion flask, an 
infusion tube fastened thereto and provided with a drip 
chamber, a casing for receiving the electrical control 
system, and a drip valve or an infusion pump. 

infusion devices of this kind are already known - see 
for example applicable trade literature. In these devices 
gravity flow of an infusion solution is automatically 
controlled at a preselected rate of flow. 
Through automatic self-control the known apparatus 

takes over the function of tube valves and clips. Infu 
sion tubes of any desired thickness can be used, and the 
rate of flow is adjustable and is automatically main 
tained constant. 
These devices however have the great disadvantage 

that the infusion flask is separate from an electronic 
control device, so that a drop sensor must be suspended 
on the infusion flask and kept separate from the device. 
Furthermore, various separate devices are required, 
depending on whether an infusion pump or a magnetic 
clip release device for flexible tubes is to be used. 

Finally, the disadvantage also exists that when ordi 
nary commercially available infusion tubes and com 
plete infusion sets are used the flexibility of some tubes 
is so slight that a very large magnet is required for the 
known drip valves. Generally such commercially avail 
able tubes can not be used at all. 

SUMMARY OF THE INVENTION 

The problem underlying the invention therefore con 
sists in so improving the apparatus of the kind first 
mentioned above that it can be used as universal appa 
ratus. This means that the apparatus should permit in 
a simple manner the insertion of a complete commer 
-cially available infusion set, in such a way that it can 
work both with a drip valve and with an infusion pump 
without it being necessary, for example, to clip the drop 
sensor to the drip chamber. 
According to the invention this problem is solved by 

exchangeably fastening the infusion flask on the top of 
the casing and exchangeably disposing the drip valve or 
infusion pump at the bottom of the casing. 

In this way the separate clipping of the drop sensor 
to the drip chamber is not necessary, since the inven 
tion provides for the apparatus and the infusion flask to 
form a unit, so that after the flask has been disposed on 
the apparatus and the tube clamped in position no fur 
ther installation work is necessary. Furthermore, the 
apparatus is capable of universal use because the drip 
valve can be replaced by a pump, so that the same ap 
paratus can be adapted to various requirements. 
As a further development of the invention provision 

is made for the casing to be composed of two parts and 
for the infusion tube to be disposed between the two 
parts. In this way maximum integration of the casing 
and infusion set is achieved, and the casing serves at the 
same time to receive the flask, so that the flask does not 
need to be separately suspended. For this purpose the 
infusion flask may also be provided with a mounting 
flange for the purpose of secure support on the casing. 
Another feature of the invention consists in that the 

drip valve has two clamp jaws, of which at least one is 
connected to a lever which is movable about a fulcrum 
and the longer arm of which is acted on by the control 
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2 
magnet. In this way a relatively small control magnet is 
sufficient to supply the necessary force in all cases so 
that the universal nature of the apparatus is further in 
creased, since the most diverse tubes can be used with 
out disadvantage. For this purpose it may also be very 
helpful for the second clamp jaw to be stationary but 
adjustable in position by means of an eccentric adjust 
ing pin. 
By means of this adjusting pin, adjustment to the 

most diverse thicknesses of tube can be achieved easily 
and simply. 
The invention provides an infusion apparatus having 

an infusion flask, an infusion tube fastened thereon and 
provided with a drip chamber, a casing to receive an 
electrical control system, and a drip valve or an infu 
sion pump, said infusion flask being exchangeably fas 
tened to the casing and that the drip valve or the infu 
sion pump being exchangeably disposed at the bottom 
of the casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatical front view of an apparatus 
in accordance with the invention, 
FIG. 2 a side view of the apparatus shown in FIG. 1, 
FIG. 3 a front view of a replacement part for use with 

the apparatus shown in FIGS. 1 and 2, 
FIG. 4 a side view of the replacement part shown in 

FIG. 3, 
FIG. 5 a front view of another replacement part for 

use on the apparatus shown in FIGS. 1 and 2, and 
FIG. 6 a side view of the replacement part shown in 

F.G. 5. 
FIG. 7 is a longitudinal section, on a much larger 

scale, through the end of the infusion tube, and 
FIG. 8 shows the same as FIG. 7, but before fastening 

of the infusion tube. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows the completely assembled apparatus, 
comprising an infusion set consisting of an infusion 
flask 1, a drip chamber 9 and an infusion tube 5, this 
set being incorporated in an apparatus comprising es 
sentially two casing parts 2 and 3 together with a 
mounting flange 15. The mounting flange i5 can, for 
example, be opened by means of a hinge in order to in 
sert the infusion set. The drip chamber 9 thus always 
lies in the region of a transmitter 26 and a receiver 27 
of known construction, without it being necessary for 
these components to be clipped to the drip chamber. 
As indicated in FIG. 1, no contact at all is made be 

tween these parts. In the lower region of the casing is 
indicated the drip valve 4, which is operated by an elec 
tromagnet 12 the electric lead of which is designated 
16. This drip valve unit can be replaced by an infusion 
pump, as will be explained below more fully. 
A number of switches, namely a starting switch 28, 

a mains switch 29, and a drip pre-selector switch 32, 
are also provided on the casing. Furthermore, a mains 
pilot lamp 30 and an alarm lamp 31 are also indicated 
here. 
Two screws 33 and 34 allow the drip valve unit to be 

replaced by a motor-driven infusion pump, as will be 
explained later on. 
FIG. 3 shows the drip valve unit 4 in greater detail. 

This Figure shows two mounting lugs 22 and 23 with 
fastening holes 24 and 25, by means of which the unit 
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can be replaced as a whole with the aid of the screw 33 
and 34 shown in FIG. 1. 
The infusion tube 5 is clamped between clamp jaws 

7 and 8, which are rotatable about the screw 10. 
The clamp jaw 7 is generally made stationary, but can 

be adjusted by the action of an eccentric adjusting pin 
13 on a long lever arm 35. 
The other adjusting jaw 8, on the other hand, is 

adapted to be continuously moved by means of a mag 
net 12, which acts on the switch pin 36 on the long 
lever arm 11. The return movement is effected by 
means of the spring 14. 
Owing to the fact that, as can clearly be seen in the 

drawing, the long lever arm 11 has a length which is a 
multiple of that of the short lever arm between the 
clamp jaw 8 and the screw 10, the magnet 12 can be of 
relatively small dimensions, while it is nevertheless pos 
sible for the most diverse tubes 5 to be used with the 
infusion set. 
FIG. 4 shows a side view of the fastening hole 24 be 

hind which is provided a recess 37 suitably adapted to 
the casing 2, 3, so that the element can be fastened to 
the casing only by the two screws 33 and 34. 
Exactly the same purpose is served by two fastening 

holes 18 and 19 in FIGS. 5 and 6, which are provided 
in a motor-driven infusion pump 55 shown there. These 
continuous action infusion pumps are known perse and 
need not be described in detail. The arrows 38 and 39 
above and below the infusion tube 5 indicate the direc 
tion of flow. The motor 17a with its electric leads 17 is 
provided as drive means and is coupled by means of a 
coupling pin 54 through a worm drive, as can be seen 
in FIG. 6. Mounting lugs 20 and 21 correspond to the 
mounting lugs 22 and 23 shown in FIG. 3. 
As already mentioned, it is of great importance that 

by means of the two screws 33 and 34 the unit consist 
ing of the drive motor 17a and the infusion pump can 
also be easily and simply mounted on the casing 2, 3. 
In addition, another important feature of the invention 
is that provision may also be made for electronic ele 
ments or components in the casing 2, 3, to be replaced 
by other elements or components for different func 
tions, so that the apparatus is suitable for the most di 
verse purposes, in accordance with a module principle. 
FIG. 7 shows the end of the infusion tube 5, in which 

in a further embodiment of the invention a ball valve 
having the valve casing 43 is disposed, the valve casing 
containing a valve ball 47 loaded by a spring 38. In FIG. 
7 the ball 47 has been lifted off its valve seat 39 by an 
extension 40 of the injection needle 41, so that the flow 
in the direction of the needle 41 is permitted. 
FIG. 8 on the other hand shows the situation when 

the needle holder 44 has been pulled off the valve cas 
ing 43 in the downward direction, so that the valve ball 
47 loaded by the spring 38 is pressed onto its seat 39 
and the infusion liquid can no longer flow out. 
The lower part of FIG. 8 shows clearly that the injec 

tion needle 41 is provided with the previously men 
tioned extension 40. The latter may also be formed by 
the use of a slightly longer needle, the inlet 45a of 
which however lies, at least in part, slightly lower than 
the end 45. The dimensions are here shown greatly ex 
aggerated, and in practice the distance may amount to 
only a few millimetres. 

In another embodiment which is not illustrated, an 
intermediate part may be disposed between the needle 
41 and the mounting 46 of the valve casing 43, the lat 
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4 
ter being provided with an extension of this kind, 
namely the extension 40, in order to enable a conven 
tional needle 41 to be used, in which case this needle 
need not have the extra length. This will be immedi 
ately understandable to the specialist, so that this ar 
rangement need not be illustrated. 

In all cases the attachment or extension 40 ensures 
that the valve is closed immediately when the needle is 
pulled off. 

In this way the apparatus provides the advantage that 
accidental flow is reliably prevented and in addition the 
apparatus can be arranged in this case to give an alarm 
signal. 
Because of the spring-loaded ball 47 the infusion 

tube is continuously closed when not in use and only 
when the doctor or nurse fastens the needle or the pre 
viously mentioned intermediate part to the valve will 
the valve ball be lifted off its seat and allow the infusion 
liquid to flow through. 

If the connection between the tube and the needle or 
the abovementioned intermediate part should now be 
broken by the patient, the ball is pressed back onto its 
valve seat by the spring, and the tube is immediately 
closed, so that no further infusion liquid can flow out. 
The tube, is thus immediately filled with liquid and an 
alarm signal may be operated by an electrical device, 
whereby staff can be summoned. 
Another problem arises in heating an infusion liquid, 

for example blood, before the infusion. It is already 
known for the blood to be brought to the temperature 
of about 37 before being introduced into the infusion 
flask. This however entails the disadvantage that a cer 
tain cooling occurs during the filling of the flask. Since 
the infusion is known to take a long time, the blood will 
in the meantime cool further. 
Through the incorporation of heat radiation source 

42 as shown in FIGS. 1 and 2 there is the advantage 
that the infusion liquid does not need to be heated be 
fore commencement of the infusion but on the contrary 
the infusion can commence immediately. The blood is 
heated on its path from the flask 1 to the tube 5. The 
heat radiation source may also act over other regions 
of the flask 1 and/or of the tube 5, and also of the drip 
chamber 9. It is thus possible for the radiator to be dis 
posed in other positions than those shown in FIGS. 1 
and 2. It is also within the scope of the invention for the 
entire infusion flask to be heated. 

I claim: 
1. Infusion apparatus comprising: 
a. a pair of laterally spaced, hollow casing sections 
having top and bottom ends and defining a space 
between them, 

b. an infusion flask mounting flange at the top end of 
the casing sections spanning the space between 
them, 

c. an infusion flask mounted on the mounting flange. 
in inverted position, 

d. drop sensor means mounted on the casing sections 
adjacent the top end thereof and operatively span 
ning the space between the casing sections, 

e. a drip chamber communicating with the infusion 
flask and positioned freely in the space between the 
casing sections for sensing by the drop sensor 
means, 

f infusion outfeed control means mounted on the 
casing Sections adjacent the bottom end thereof 



3,908,652 
S 

and operatively spanning the space between the 
casing sections, and 

g, an infusion tube communicating with the drip 
chamber and extending downward therefrom 
freely through the space between the casing sec 
tions and operatively connected to the outfeed 
control means. 

2. The infusion apparatus of claim 1 wherein the infu 
sion tube is provided at its outfeed end with a valve 
body housing a spring-loaded ball valve, an injection 
needle adapted for removable attachment to the valve 
body, and valve operator means operatively associated 
with the needle independently of the infeed end of the 
needle for engaging and unseating the ball valve when 
the needle is attached to the valve body, for the unob 
structed flow of infusion liquid into the infeed end of 
the needle. 

3. The infusion apparatus of claim 2 wherein the 
valve operator means comprises an arcuate segment 
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6 
extension of the wall of the injection needle. 

4. The infusion apparatus of claim 1 wherein the infu 
sion outfeed control means comprises a drip valve in 
cluding two clamp jaws of which at least one is con 
nected to one end of an elongated lever provided with 
a pivot adjacent said end, and a control electro magnet 
engages the lever adjacent the opposite end thereof for 
pivoting the lever. 

5. The infusion apparatus of claim 4 wherein the 
other of said two clamp jaws is connected to one end 
of a second elongated lever provided adjacent said end 
with the same pivot as the first named lever, and an ec 
centric adjusting pin engages the second lever adjacent 
the opposite end thereof for adjusting the position of 
the second jaw. 

6. The infusion apparatus of claim 4 including spring 
means engaging the lever for returning the associated 
clamp jaw to unclamping position. 
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