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1

This invention relates to an improved appara-
tus for collecting and preserving blood and has
as a prineipal object the provision of an apparatus
for mixing a controlled amount of ACD (acid,
citrate, dextrose) solution with the blood at the
time that the blood is taken from the donor.
Blood, as taken from a donor, has a tendency
to coagulate unless steps are taken for prevent-
ing such coagulation. ‘The present apparatus is
designed to mix the ACD solution with the blood
at the time of extraction from the donor to pre-
vent such coagulation and o then chill the blood
and ACD mixture prior to directing it into a suit-
able container for preservation in blood banks or
for other uses. ‘

Another object is to provide an apparatus of
the above character whereby the flow of the ACD
solution during said mixing with the blood may be
forcefully controlled.

Another object is to provide a cooling system
in combination with an apparatus of the above
character for cooling the mixture prior to its be-
ing deposited in a container for preservation.

Another object is to provide air pressure means
for controlling the rate of flow of the ACD solu-
tion for mixture with the blood wherein the air is
isolated from said solution to prevent the acci-
dental forcing of air into the donor’s blood
stream. . .

Another object is to provide apparatus of the
above character wherein the various parts may be
readily disassembled for cleansing.

Other objects and advantages of the invention
will become apparent from the following descrip-
tion taken in connection with the accompanying
drawings and it will be apparent that many
changes may be made in the details of construc-
tion and arrangement of parts shown and de-
scribed without departing from the spirit of the
invention as expressed in the accompanying
claims. I, therefore, do not wish to be limited
to the exact details of construction and arrange-
ment of parts shown and described as the pre-
ferred form only is given by way of illustration.

Referring to the drawings:

Fig. 1 is a longitudina] sectional view of the
apparatus embodying the invention;

Fig. 2 is a sectional view taken as on line 2—2
of Fig. 1; and

Fig. 3 is a sectional view taken as on line 3—2
of Fig, 1.

In‘the drawings wherein like characters of ref-
erence designate like parts throughout the sev-
eral ‘'views, the apparatus embodying the inven-

tion comprises an outer cylindrically shaped cas- i
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ing 4 having a cap 5 threadedly cohnected, as il-
lustrated at 6, to said casing and having a resili-
ent washer T between the adjacent end of said
casing and a flange 8 formed throughout the pe-
riphery of said cap 5. The cap 5 has a central
opening in which a tubular member 9 is secured
by solder or the like. The said tubular member
extends in a direction longitudinally of said cas-
ing to a location spaced from the opposed end
thereof. Thé tubular member 9 extends out-
wardly of the upper end of said cap 5 to receive
a resilient hose line 10 to which a suitable hol-
low needle 11 is attached. E

The tubular membper 9 is held in spaced. re-
lation with the inner walls of the casing 4 ad-
jacent the lower end thereof by a disk-shaped
member. {2 having a central opening therein and
in which the said tubular member § is secured by
solder or the like; The disk is sealed throughout
its contour with the inner wall of the casing 4
by a suitable gasket 13 of rubber, synthetic rub-
ber or other desirable material. The disk 12 is
provided with a tapered opening 14 in which the
tapered end 1§ of an adjustable screw is extend-
ed to form a needle valve ecommunicating with
an ‘open chamber 16 .formed internally of said
disk 12 and which, in turn, communicates with a
restricted opening 17 angled so as to.communi-
cate with the adjacent outer side wall of the tubu-
lar member 9. The tapered end (5 is formed in-

" tegral with the screw member {8 which is thread-

edly connected with the disk and by ‘which the
position of the tapered end (5 may be controlled
with respeet to the tapered opening 14 formed
in said disk 12. The said disk member {2 and
cap 3 form a sealed chamber {9 internally of the
casing &4 in which is placed the ACD solution.
The said solution is inserted through a suitable
opening in the cap 5 sealed by the stopper 20.
The ACD solution is adapted to flow through
the needle valve into the chamber (6 and thence
outwardly of the restricted angled opening 117,
downwardly of the adjacent outer side wall of
the tubular member 9, and is adapted to inter-
mingle with- blood drawn from - the patient
through the tube 9, hose line 18 and needle i
whereby the said blood and intermingling ACD
solution will flow into a lower chamber 2i in-
ternally of said casing 4.
- To vary and control the speed of flow of the
ACD ‘solution through the needle valve into the
chamber (6, there is positioned internally of the
chamber 19 and, in-surrounding  relation with
the: tubular member 9, a sealed cylindrically
shaped hollow sack of resilient material 22 such
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as rubber, synthetic rubber, plastic or the like
having an integral stem 23 extending outwardly
of a relatively short tubular member 24 secured
within an opening formed in the side wall of the
casing 4. The resilient stem 23 is reversely
folded over the outer end of the tubular member
24 and has s resilient tubular member 25 in se-
cured overlying relation with the reversely folded
end of the stem 23. The resilient fubular mem-
ber or hose line 25 is secured to a hollow stem 2§
communicating with suitable bellows 27 or other
means for forcing a liquid such as air into the
sack 22. In order to automatically cause the
bellows 2T to collapse and force air outwardly
thereof into the sack 22, there is provided 2 -suit-
able weight 28 or the like. The flow of the liquid
into the sack 22 from the bellows is controlied by
o suitable valve 29 mounted in the stem 26.

It is to be understood that although the
weighted bellows 27 are illustrated as a means
for foreing a liquid such as air into the sack 22,
any other suitable means may be provided for
inflating or deflating the sack as desired. The
inflation of the sack which lies within the ACD
solution internally of the chamber 19 will create
a pressure on said ACD solution and cause the
same to more speedily flow through the needle
valve into the chamber i6 and through the re-
stricted opening 11 onto the outer adjacent side
wall of the tube 9. The speed of flow may also
be controlled by the adjustment of the needle
valve.

The sack, therefore, is intended purely for
forcing the ACD solution outwardly of the cham-
ber 19 under a variable control without permit-
ting a mixture of air with said ACD solution.
The mixture of ACD solution and blood, which,
as stated above, is for the purpose of preventing
coagulation and for enabling the blood to be pre-
served in suitable confainers, flows from the
chamber 21 through an opening 30 formed cen-
trally of a cap member 31 secured in sealed re-
lation with the lower end of the casing 4 as by 2
suitable resilient washer or the like 32. The cap

member 3! is threadedly connected, as illus-

trated at 33, to the lower end of the casing
whereby the said cap member as well as the up-
per cap member 5 and disk 12 carried by the
tubular member 9 may be removed from the
casing 4 for the purpose of cleansing and sterili-
zation at different occasions.
member 3f has a counterbore 34 communicating
with an intermediate smaller bore 35 which, in
turn, communicates with the opening 3¢ which

has a threaded inner wall 37 for receiving a

threaded perforated nut 38. A tubular member
39 having a helical cooling fin 48 on the exterior
and extending longitudinally thereof has ifs up-
per end fitted and secured within the counter-
bore 34 as by solder or other suitable means.
The lower end of said tubular member 39 is fitted
and secured within a cap 41 in sealed relation
with the lower end of a cylindrical housing 42
which surrounds the outer edge of the helical
cooling fin 408. The said eylindrical housing 42
is secured to a shouldered projection 43 formed
on the lower cap member 31 as by soldering or
other suitable means. Centrally of the tubular
member 398 having the helical fin 40 thereon,
there is provided a core 44 having a plurality of
spiral grooves 45 extending longitudinally there-
of and communicating with a plurality of dia-
metrically opposed flutes 46 formed in the ends
of said core 44. The said ends having the dia-
metrically opposed flutes 46 therein are tapered

The lower cap’
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to fit, at the upper end thereof, within the open-
ing in the perforated nut 38 and to fit within
the end of a stem 47 secured inwardly of the cap
41 by solder or other means. The said core 44
is held in position of use by means of the nut 38
whereby the mixture of blood and the ACD solu-
tion inwardly of the chamber 2{ may flow
through the opening 80, the perforation in the
nut 38 aboub the fluted portions 46 and longi-
fudinally of the spiral grooves 435 and thence
outwardly about the flutes 46 in the lower ta-
pered end of the core. The mixture of blood and
the ACD solution then flows cutwardly through
the stem 47 wherein the said mixture may be
directed into a suitahle receptacle or container.
The housing 42, adiacent its upper and lower
ends, is provided with stem portions 48 and 49
through which a cooling liquid such as ice water
may be caused to circulate inwardly of said hous-
ing about the inner tubular member 39 and cool-
ing fin 40 with a continuous flow as indicated
by the arrows 83 and 5{. 'Fhiz arrangement
chills the mixture of blood and the ACD solu-
tion so that the mixture may be more positively
preserved in the receptacle or container in which
it flows from said cooling system.

In operation, the apparatus functions substan-
tially as follows:

The casing 4 having the expandakle hollow
sack 22 therein is filled with the ACD solution
with the sack preferably in a substantially col-
lapsed state. The solution is inserted in the
casing 4 through the opening in the cap member
5 by removing the stopper 28. The stcpper is

5 then replaced and blood is drawn from the donor

through the hollow needle !f, hose line {9 and
internal tube 8. As the blood is drawn from
the donor, the ACD solution is caused to flow
through the needle valve into the chamber 15
and outwardly of the restricted opening 7
whereby its flow downwardly of the outer side
wall of the tube 9 will cause it to intermingle
and mix with said blood in the chamber Z {. The
speed of fiow of the ACD solution may be in-
creased by causing a liguid such as air to be
forced through the hose line 2% into the sack
29 whereby the sack will expand and cause 2
pressure on the ACD solution and increase its
speed of flow through the needle valve ang the
restricted opening t7. The speed of flow may
also be regulated by the adjustment of said
needle valve. When the mixture of Rloog and
ACD solution rises to a level above the upper
end 52 of the cap member 31, it will flow over
said end downwardly through the opening 39
about the flutes 48 and downwardly of the spiral
grooves of the inner core 44, During this latter
flowing, a coolant such as ice water is circulated
inwardly of the eylindrical housing &2 apbout the
tubular member 32 and cooling fin 88 to chill the
mixture prior to its flowing outwardly about the
flutes 48 in the lower end of said core and cut-
wardly through the tubular stem 47. The stem
47 directs the chilled mixture of blood and ACD
solution into a suitable container whereby it may
be preserved for use in blood banks and the like.

From the foregoing description, it will be seen
that extremely simple, efficient and safe means
have been provided for guickly and more posi-
tively mixing ACD solution with blood directly
extracted from a donor whereby the flow of the
ACD solution, during said mixing, is controlied
by isolated air pressure to obviate all danger of
haying air accidently directed to the donor and
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the chilling of said mixture may be more ef-
ficiently and expeditiously accomplished.

Having described my invention, I elaim:

1. In an apparatus of the character described.
the combination of a casing having two separate
fluid chambers therein, a tubular member hav-
ing & downwardly directed portion for directing
the flow of a first fluid into one of said cham-
bers, sealed expandable and collapsible means
in the other of said chambers adapted to lie with-
in a second fluid of different characteristics to
be placed in said cther chamber, and means in-
termediate said chambers having a passageway
therein for directing the flow of said second fluid
in said other chamber, as effected by the ex-
pansion or contraction of said expandable and
collapsible means, t0 an ouier side wall of said
tubular member to cause the second fluid to flow
downwardly of said outer side wall and inter-
mingle and mix with tie first-mentioned fAuid
as the first fuid Aows outwardly of said tubular
member and into the lower part of said one
chamber. :

2. In an apparatus of the character described,
the combination of a casing having upper and
lower end walls and an intermediate wall to-
gether forming upper and lower chambers in said
casing, tubular means extending through the
upper of said end walls, through the upper
chamber, through the intermediate wall and into
the lower chamber for directing the flow of a
first fluid into said lower chamber, sealed ex-
pandable and collapsible means in said upper
chamber adapted to lie within a second fluid
of different characteristics to be placed in said

upper chamber, said intermediate wall having a.

bassageway therein for directing the flow of the
second fluid from said upper chamber down-
wardly of an outer side wall of the portion of
said. tubular member in said lower chamber,
whereby said first and second fluids will inter-
mingle and mix with each other in said lower
chamber.

3. In an apparatus of the character described,
the combination of a casing having closed end
portions with openings extending through each
respective end, a cylindrical housing secured to
one of said closed end portions in sealed rela-
tion therewith and having an opposed perforated
end wall, said casing having an inner wall inter-
mediate the ends thereof dividing said casing into
an upper and lower chamber, a tubular member
extending through the opening in the end wall
opposite the cylindrical housing, through the
upper chamber, through the intermediate wall
and terminating in the lower chamber, a sealed
inflatable member internally of the upper cham-
ber having an intesral stem extending through
an opening in the side wall of said upper chamber
and adapted to be connected in sealed relation
with air pressure means, a cooling system in-
ternally of said cylindrical housine having its
end portions respectively sealed with the lower
end wall of the casing and with the perforated
end wall of the cylindrical housing in aligned
relation with the openings in said walls, said
tubular member having means for connection
with a hollow needle for extracting blood from a,
donor and for directing the flow of said blood
through said tubular member into the lower
chamber, said upper chamber being adapted to
receive a liquid for mixture with said blood, said
intermediate wall having a valve therein leading
from said upper chamber and having a restricted
opening communicating with said valve ang with
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6
‘a side wall of the tubular member internally of
said lower chamber, said liquid in said upper
chamber being adapted to be forced by inflation
of said inflatable means through said valve and
restricted opening so as to flow downwardly of
the side wall of the tubular member through
which the blood is adapted to flow whereby the’
fluid will intermingle and mix with the blood as
it flows outwardly of said tubular member into
the lower chamber and said cooling system hayv-
ing means for directing the mixture of blood
and said liquid from said upper chamber through
said cooling system and means connected with

. the perforation in the lower wall of the cylindrical

housing through which said cooled mixture of
blood and liquid is adapted to be directed, -

4. In an apparatus of the character described,
the combination of a casing having an interme-
diate wall portion dividing it into an upper and
lower chamber, a cooling system carried by said
casing and operatively associated with the lower
chamber, said upper chamber being adapted to
receive a liquid and having inflatable and de-
flatable means internally thereof and to lie with-
in said liquid, means for directing another liquid
into said lower chamber, means in the interme-
diate wall portion for directing controlled
amounts of fluid from said upper chamber into
said lower chamber at a controlled rate of flow
as effected by the expansion or contraction of
said inflatable and deflatable means in said upper
chamber to intermingle and mix with the other
liquid directed into said lower chamber and
means. for permitting said mixture of fluids to
flow through said cooling system.

5. In an apparatus of the character described,
the combination of means for mixing an ACD
solution with blood directly extracted from a
donor and means for cooling said mixture to aid
in the preservation of said blood, said means for
mixing the ACD solution with the blood compris-
ing a hollow casing having an intermediate inner
wall portion dividing sad casing into an upper
and lower chamber, an upper perforated wall
having a tubular member extending therethrough
and in sealed relation therewith, said tubular
member extending through said intermediate
wall and having an end portion terminating in
the lower chamber, said tubular member being
adapted to be connected with a hose line carry-
ing a hollow needle adapted to direct blood from
a donor throuch said tubular member, an ACD
solution in said upper chamber, valve means in
said intermediate wall for permitting a controlled
amount of said ACD solution to pass from said
upper chamber into said lower chamber to in-
termingle and mix with the blood in said lower
chamber as effected by varyine the pressure on
the ACD solution internally of said upper cham-
ber for increasing or decreasing its flow through
the valve means and cooling means having a
bassageway connected with the lower chamber
through which said mixed blood and ACD solu-
tion may pass to be cooled by said cooling means.

6. In an apparatus of the character described,
the combination of means for mixing an ACD
solution with blood directly extracted from a
donor and means for cooling said mixture to aid
in the preservation of said blood, said means for
mixing the ACD solution with the blood com-
prising a hollow casing having an intermediate
inner wall portion dividing said casing into an
upper and lower chamber, an upper perforated
wall having a tubular member extending there-
through and in sealed relation therewith, said
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tubular member extending through said inter-
mediate wall and having an end portion termi-
nating in the lower chamber, said tubular mem-
ber being adapted to be connected with a hose
line carrying a hollow needle adapted to direct
blood from a denor through said tubular member,
an ACD solution in sald upper chamber, valve
means in said intermediate wall for permitiing
a controlied amount of said ACD solution to pass
from said upper chamber into szid lower cham-
her to intermingle and mix with the blood in said
lower chamber as effected by varying the pres-
sure on the ACD sotution internally of said upper
chamber for increasing or decreasing its flow
through the valve means, and cooling means for
receiving seid mixed blood and ACD solution for
cocling the same, said cooling means comprising
a cylindrical housing secured in sealed relation
with the lower end of the casing and having an

inner tubwular member of smaller diameter se~ £

cured to the casing and having a Dpassageway
communicating with the lower chamber and
through which the mizgture of blood and ACD sO-
iution is free to fow, said inner tubular member
having spiral cooling fins thereon intermediate
said tubular member angd the inner side wal] of
the eylindrical housing about which a cooling
liquid is adapted to he fiowed and means in the
inmer tubular member communicating with the
passageway for increasing the path of flow of
the mixed blood and ACD solution in a directicn
longitudinally of said inmer tubular membar to
be chilled by said cooling Yquid

7. In an apparatus of the character deseribed,
the combination of two separate chambers, tubu-
jar means for directing the flow of & fivst fluid
into one of said chambers, said ftubular means
terminating in said one chamber above the Lot-
tom thereof, sealed expandable and collagsible
means in the other of said chambers adapted to
lie within a second fuid of different characteris-
tics placed in said other chamber, and means
separating said chambers and having a passage-

10

way therein for directing the fiow of said second
fAuid from said chamber having the expandable
and ecollapsible means therein to an outer side
wall of said tubular member through which the
first-mentioned fluid is directed into said one
chamber, whereby said fluids will intermingle
and mix with each other before reaching the
hottom of said one chamber.

8. In an apparatus of the character described,
the combination of a casing having an interme-
diate wall portion dividing it into an upper and
lower chamber, a cooling system carried by said
casing and operatively associated with the lower
chamber, said upper chamber being adapted to
receive a liquid and having inflatable and de-
flatable means internally thereof and to lie with-
in said liquid, means for directing another liquid
into said lower chamber, adjustable vaive means
in the intermediste wall portion for directing
controlled amounts of fluid from said upper
chamber into said lower chamber at a controlled
rate of flow as effected by the expansion or con-
traction of said inflatable and deflatable means
in said upper chamber and as controlied by the
adjustment of said valve means to permit the
liquid in the upper chamber to intermingle and
mix with the other liguid directed into said lower
chamber and means for permitting said mixture
of fluids to flow through said cooling system and
to be directed into a detachable container car-
ried by said cooling system.

CHARLES A, ELLIS.
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