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United States Patent Office 3,111,145 
Patented Nov. 19, 1963 

3,111,145 
BELLOWS PUMP FOR BLOODTRANSFUSICNS 
Homer Kerns, 10 Holder Place, New York, N.Y. 

Fied May 29, 1959, Ser. No. 816,912 
3 Ciaims. (C. 141-26) 

This invention relates to blood transfusion devices or 
flasks and more particularly to such devices which may 
be utilized to perform three distinctly different functions: 
to draw blood from a donor, to store blood or plasma, 
and for blood and plasma transfusion practice. 
The applicant is aware of blood transfusion devices 

used in hospitals and in clinics which in the main com 
prise a glass flask or bottle having a rubber stopper and 
a pair of glass tubes leading into and connecting with 
the contents in the bottle. One of these tubes is of com 
parative short length with one end thereof carrying a 
thin rubber hose with a transfusion needle, with the 
other end entering the bottle through the stopper. The 
other tube is longer than the first with one end extend 
ing right into the bottle reaching its very bottom and 
with the other end carrying an air vent host to deliver 
atmospheric air into the bottle to prevent the forming of 
a vacuum above the blood level in the bottle. From the 
above description of the system it is apparent that during 
blood transfusion, in the event the bottle is not properly 
hung upside down, and the air vent hose is not held at a 
sufficient distance or height above the blood level of the 
fluid in the bottle, air bubbles may be formed in the blood 
or in the plasma endangering the life of the patient. To 
overcome this and other disadvantages inherent to the 
old system of blood transfusion, one object of this in 
vention is to provide a device to prevent both the form 
ing of vacuum over the blood level and the forming of 
air bubbles in the bottle's contents. 
Another object is to provide a nipple to secure a flexi 

ble transfusion hose with its needle to the plastic flask embodying my invention. 
A further object is the provision of a bellows pump 

and means to mount the plastic flask in the pump. 
An additional object is the provision of an air relieve 

valve to produce a drop in pressure in the bellows pump 
to distend the flask. 
Another object is the provision of means to mount the 

plastic flask airtight to the bellows pump aforesaid. 
Still another object is the provision of a mounting 

frame for the pump and means to mount the pump with 
its plastic flask in the frame. 
An additional object is to provide storage means for 

the plastic flask and means for shipping. 
The invention accordingly consists in the features of 

construction, combination of elements, and arrangements 
of parts which will be exemplified in the construction 
hereinafter described in the accompanying drawings, 
which show just three of the various possible illustrative 
embodiments of this invention. 

Referring to the figures in the drawings: 
FIG. 1 is a partial cross section through the plastic 

flask embodying the present invention. 
FIG. 2 is a plan elevational view of FIG. 1. . 
FIG. 3 is an enlarged view taken on the line 3-3 of 

FIG. 2, showing a section through the locking means 
joining the plastic flask to the bellows pump. 

FIG. 4 is a section taken on the line 4-4 of FIG. 1, 
through the air exhaust valve. 

FIG. 5 shows the manner in which the device in FIG. 
1 may be housed in rows or in groups on a storage tray. 
FIG. 6 is a plan elevation of the storage tray shown 

in F.G. 5. 
FiG. 7 is a modification of the device in FIG. 1, show 

ing the device in partial cross section. 
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FIG. 8 is another modification of the device in FIG. 1, 

showing it housed in a shipping container. 
FIG. 9 shows the application of the device in FIG. 8, to 

blood transfusion practice in the field. 
FiG. 10 is a bottom view of the device shown in 

FG. 8. 
FIG. 11 is a view on the line 1-11 of FIG. 1. 
FIG. 12 is a modification showing the device mounted 

upon a supporting frame. 
FIG. 13 is an enlarged section through the nipple show 

ing the sanitary closure cap. 
FIG. 14 is a section on the line 14-34 of FIG. 12, 

showing the air exhaust valve. 
FIG. 15 is a section on the line i5-15 of FIG. 14, 

through the air valve. 
FIG. 16 indicates the manner in which the blood trans 

fusion needle punctures the sanitary closure cap shown 
in FG, 13. 

Specification 
More particularly referring to FIG. 1, showing my 

plastic transfusion flask 20 in partial cross section, it may 
be seen that it is formed of two separate half round 
spherical members or shells, one numbered 25 and the 
other 22. The semi-spherical shell 21 is made of hard 
non-yieldable material of a substantial wall thickness, 
while the other shell 22 is formed from a thin, flexible 
membrane-like tissue. The hard shell 21 is made to re 
tain its original semi-spherical form at all times, while the 
soft flexible shell or membrane 22 has a tendency to 
crumble and to flat against the inner wall of the shell 2. 
Shell 21 discloses a narrow circular flange 23 which is 
located upon its outer periphery with the soft membrane 
22 having a similar flange 24 of lighter material. Both 
shells, 2 and 22 are co-joined together to form one 
single airtight spherical body. This is accomplished by 
gluing flange 23 to the flange 24, as indicated. Upon its 
outer apex the hard shell 21 has an upright nipple 25 
provided to mount the flexible transfusion hose 26 to the 
device. In the embodiment of my invention as shown 
in FIG. 1, the flexible transfusion hose 26 has a tendency 
to curl up in helical coils, one coil lying above the other 
permitting the housing of the device singly or in groups 
in a specially designed shipping or storage container. 
The end of the transfusion hose 26 may be permanently 
secured to the nipple 25, or may be mounted removable 
therefrom with the other end of the hose carrying the 
transfusion needle (not shown). 

Referring more particularly to my blood pump device 
27, the latter is formed including a cylindrical bellows 
unit which is provided with a number of bellows rings 
28, a bellows bottom 29 and a bellows opening 30 with 
a circular flange 31. The flange 23, of the solid half 
spherical shell 21, the flange 24, of the collapsible shell or 
membrane 21, and the flange ring 31 of the bellows 27 
are fastened together and are made tight by the tightening 
means 33. in the main the means 33 consists of a circu 
lar ring 34 with an internal female thread 35, and a 
second circular ring 36 having an external male thread 
37. The ring 34 has a circular opening 34a through 
which is passed the hard shell 21, while the ring 36 has 
an opening 36a permitting the passage of the soft col 
lapsible half shell 22. FIG. 3 shows the manner in 
which the shells are mounted together to form a single 
one and shows details of the closure means above de 
scribed. 

Referring more particularly to FIGS. 5 and 6 inclusive, 
it may be noted that my flask design allows storing, with 
Several separate units being mounted together on a sani 
tary tray in rows or in groups. The tray 38 is provided 
with a sturdy base 39 and a storage shelf 40, with the lat 
ter being perforated in several places to provide a num 
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ber of large circular openings 3 to receive the flasks 20. 
The latter are mounted in the openings in the tray being 
substantially supported on their flange rings 23. The 
soft and flexible membrane-like shell of the flask is fitted 
into the hole 41 in the tray, while the hard shells 22 
of the flask extend beyond the top of the shelf 40. In 
this case the transfusion hose 26 is housed in the tray 38 
along with its respective flask, to be kept sanitary clean 
until it is used for transfusion purposes, but this is not 
necessary. The transfusion hose may be detached from 
its nipple 25 and the nipple may be made airtight by 
means of a sanitary stopper or closure cap to be described 
later. For purposes of safe transport, the tray 33 is 
housed within a tight fitting cover 44 which is mounted 
over the extensions 43 on the base or shelf 40, and the 
entire group of flasks in the tray may be contained in an 
aluminum shipping container 44. To prevent damage to 
the contents, the shipping container is provided with sev 
eral rubber pads of foam rubber 45 and 46 respectively, 
the former being fitted around and enclosing the coiled 
transfusion hose, and the latter being placed below the 
base 39 of the storage tray 38 to absorb vibrations in 
herent in transportation. 

While in FGS. 1 to 6 inclusive, I have described the 
flexible transfusion hose 26 as being wound in helical 
coils over the nipple 25 in the shell 2, this arrangement 
is not always possible or necessary. Instead, the hose 
26 may be wound around the outer periphery of the hard 
shell proper as indicated in FIG. 7. It is seen from FIG. 
7, that the transfusion hose 26a (shown in cross-section) 
is wound in helical coils, one above the other around the 
shell 21a. To prevent damage to the soft flexible shell or 
the membrane 22a, when the latter is housed in the tray 
38, the hard shell has a base flange 23a which is held over 
the opening 41a in the shelve 40a, with the openings 41a 
in the tray provided with circular rounded flanges 41b. 

In FIG. 4, which is a side view in section taken on the 
line 4-4 of FIG. 1, I indicate one possible type of air 
exhaust valve to relieve the air pressure under the bel 
lows pump; although other designs are possible which 
may be described later. More particularly referring to 
FiG. 4, the wall portion 27a of the bellows has an open 
ing 44a which is fitted with the air exhaust valve 45a, 
which is secured to the bellows wall by means of a 
threaded tightening nut 47. In addition, the valve is 
provided with a valve seat 46 and a valve seat opening 
46a, with a plastic valve closure disk 48 held tight over 
the opening 46a, the latter communicating with the bel 
lows inside. A helical coil spring 49 is fitted over the 
valve stem 50 to keep the valve seat 46b closed. It is 
obvious that when the valve closure 48 is raised above 
the valve seat 46b, the air trapped in the bellows finds an 
escape route and the pressure in the bellows is relieved. 
In the event it is necessary to relieve the air pressure in 
the bellows, this may be accomplished by manually rais 
ing the stem 50. The valve above described need not be 
very large, not larger than one half of an inch in diam 
eter. 

FIGS. 8 and 11 inclusive are illustrative of a modifica 
tion. In this case the plastic transfusion flask 51 is housed 
enclosed within a sanitary closure 52 and in the main is 
formed similar as before from two semi-spherical shells, 
one numbered now 53 and the other numbered 54; the 
former being made of a hard non-resilient plastic ma 
terial and the latter being formed from a soft flexible 
membrane-like tissue. Both shells, 53 and 54 are joined 
into one hollow spherical container by means of their 
particular flanged rings 53a and 54a, which are glued or 
vulcanized to one another to form a spherical plastic 
flask. A skirt-like member 55 having a shelve portion 
56 and a circular opening 57 is located under the flask 
51, with the latter being fitted Snugly into the opening 57 
in the skirt and made one by means of the flange 54a 
which is glued to the shelve 56. In such manner the 
flask 51 becomes an integral part with the skirt 55. The 

4. 
other end of the skirt 55 which is open has a circumfer 
ential flange 55a facing beyond and outwardly from the 
skirt and is provided with a bail handle 58 which is se 
cured thereto with the bail hooks mounted in the bail 
holes 59. A closure means 59a keeps the device enclosed 
in a sanitary container. When not in use, the bail handle 
58 is housed in the skirt 55 and in the event it is desirable 
to hang up the flask for transfusion purposes in field 
practice, the flask may be secured upside down to any 
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convenient hook or a branch of a tree by the medium of 
its bail handle. 

FIG. 12 shows another modification. In this case the 
belows pump 27, with its plastic flask 20 is mounted up 
side down on a small Supporting frame or table 60. More 
particularly, the frame 60 comprises a substantial base 
plate 61 which is provided with several upright supporting 
legs 62 which preferably are disposed peripherally there 
to. The base 61 may be shaped square or round and in 
its very center has a circular opening 63 provided with a 
flange 64. The plastic flask 20, with its bellows pump 27 
has a mounting ring or flange 65 made of hard nylon. 
the ring 65 is secured to the flange of the wall 27a of the 
bellows pump 27. By means of the latter the pump is 
fitted into the opening 63 and is made fast to the base 
plate 61. A number of miniature clamps 66 are mounted 
on top of the plate 60, which by means of the levered 
arms 67 (manually operated) and the clamping leverage 
68 make possible the clamping of the bellows pump in 
the opening 63 as indicated. 

FIG. 13 indicates at A an enlarged cross sectional 
view through the inlet nipple 25. The latter may be pro 
vided with a slanted (30 degree) threaded portion 25a 
which has one single thread provided to support the 
closure cap 25b with its plastic insert or washer 25c. 
The view mark B designates is the top-elevation of the 
closure cap showing additional details. FIG. 14 is a 
section taken on the line 14-14 of FIG. 12, through the 
air exhaust valve. More particularly to the valve in ques 
tion, the solid shell 21 of the plastic flask may be pro 
vided with an indentation 27e and an air inlet vent 27f. 
A flexible valve seat or flap 27c glued at 27d, with the 
opposite end made to flap free to allow the release of the 
air trapped under the bellows when pressure is applied. 
FIG. 15 is a section through 15-15 in FIG. 14, showing 
additional details of the flap in the valve seat. The flex 
ible transfusion hose 26a with its nipple (not shown) may 
be in this case attached directly to the threaded nipple 25, 
or the hose may be provided with a piercing needle which 
is pressed right through the plastic material of the closure 
cap to contact the contents of the plastic flask without 
necessitating the removal of the sanitary cap from its seat 
in the nipple 25. 
To operate the transfusion device shown in FIGS. 12 

to 15 inclusive, all that is necessary is to mount the bel 
lows pump with its plastic flask onto the servicing table 
(in the manner already described and illustrated in FIG. 
12). By applying a slight pressure by hand on to the 
bottom of the bellows, force is generated to expel the air 
from under the bellows. When the pressure on the bel 
lows is relieved, the bellows rises and the valve closes 
producing a vacuum and a suction effect. With the soft 
pliable membrane shell housed in the bellows cavity, the 
vacuum and the suction thus created tend to expand the 
membrane to draw blood into the plastic flask. In the 
event the device is being utilized for transfusion practice, 
the bellows pump is being operated in similar manner as 
described above with the air release valve or flap kept 
closed. Because the flap is so designed as to open when 
the bellows is depressed, it must be kept closed by apply 
ing pressure to the flap with one of the fingers of the 
right hand operating the bellows. With the exhaust valve 
being kept closed, the pressure thus formed in the bellows 
tends to compress the soft flexible membrane shell pro 
ducing a flow of plasma. From the above description 
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and operation of my device it is obvious that the bellows 
pump may be used to produce a flow or a suction effect. 

It should be realized that the practice of the invention 
is by no means limited to the embodiment specifically 
shown herein as modifications therein will be at cnc2 
apparent to those skilled in the art. 
Having described my invention what claim is: 
1. A bellows pump of the class described including in 

combination a flexible cylindrical bellows open at one 
end and closed at the other with a pair of half-spherical 
hollow shells, said shells being mounted into the open end 
of said bellows, each of said shells in the pair having a 
circumferential outer flange, with the flange of one shell 
adhering to the flange of the other shell together to form 
a hollow spherical reservoir, one of said shells in Said pair 
being made of hard non-yieldable plastic material formed 
to retain its half-spherical contour at all times, the other 
shell in said pair being made of soft flexible material in 
the shape of a yieldable half-spherical membrane, said 
yieldable membrane when the pump is inoperative fitting 
snugly into the hollow half-spherical space provided by 
the hard shell; the open end of said bellows having a 
circumferential flange contacting the flange of said reser 
voir and being made tight thereto, with the soft shell 
facing into the hollow of said bellows and the hard shell 
facing outwardly therefrom, a nipple in said hard shell, 
an opening in said nippie leading into the hollow of the 
reservoir formed by said pair of shells, said opening being 
normally closed and covered with a cap allowing no entry 
of air into the hollow of said reservoir, the puncturing of 
said nipple allowing fluid to enter said spherical reservoir 
and to expand said soft yieldable membrane when said 
bellows pump is in operative position. 

2. A bellows pump of the class described including in 
combination a flexible cylindrical beilows open at one 
end and closed at the other with a pair of half-spherical 
hollow shells fitting into the open end of said bellows, 
each of said shells having a circumferential outer flange, 
with the flange of one shell adhering to the flange of the 
other together to form a hollow spherical reservoir; an 
outlet opening in one of said half-spherical hollow shells, 
said opening communicating with said hollow spherical 
reservoir, the open end of said bellows having a circum 
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ferential fange contacting the flange of said reservoir, 
a frame to Support said bellows pump, said frame having 
a base with a flanged opening, said shells mounted into 
Said opening, with said bellows mounted over said shells, 
the flange of said reservoir contacting the flange on the 
circumferential flange of said bellows, a camping ring 
mounted in Said opening and clamping means engaging 
said clamping ring to secure said bellows fast to said 
flanged reservoir. 

3. A bellows pump as defined in claim 2 in which said 
clamping means comprises a set of handle operated 
clamps having clamping levers, said levers contacting 
Said clamping ring, the operation of said handles provid 
ing pressure on said evers and said ciamping ring re 
spectively to create an air-tight closure between said bel 
lows and said reservoir, the unclamping of said clamps 
disengaging said bellows from said reservoir. 
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