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This invention relates to an improved appara 
tus for collecting and preserving blood and has 
as a principal 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 to 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 filow 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 filoW 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 longitudinal 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 3-3 

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- ; 
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ing 4 having a cap 5 threadedly connected, as il 
lustrated at 6, to said casing and having a resili 
ent washer 7 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. The tubular member 9 extends out 
Wardly of the upper end of said cap 5 to receive 
a resilient hose line 9 to which a suitable hol 
low needle is attached. - 
The tubular member 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 9 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 3 of rubber, synthetic rub 
ber or other desirable material. The disk f2 is 
provided with a tapered opening 4 in which the 
tapered end 5 of an adjustable screw is extend 
ed to form a needle valve communicating with 
an "open chamber 6...formed internally of said 
disk 2 and which, in turn, communicates with a 
restricted opening 7 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 respect to the tapered opening 4 formed 
in Said disk 2. The said disk member 2 and 
cap 5 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 , 
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 () and needle 
Whereby the Said blood and intermingling ACD 
Solution will flow into a lower chamber 2f 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 9 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 meinber 
24 and haS a resilient tUbular member 25 in Se 
cured overlying relation with the reversely folded 
end of the Sten. 23. The resilient tubular men 
ber or hose line 25 is secured to a hollow stem 26 
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 2 to collapse and force air outwardly 
thereof into the sack 22, there is provided a suit 
able weight 28 or the like. The flow of the liquid 
into the sack 22 from the bellows is controlled by 
a Suitable valve 29 mounted in the sten 26. 

It is to be understood that although the 
weighted bellows 27 are illustrated as a means 
for forcing 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 9 will create 
a pressure on said ACD Solution and cause the 
Same to more Speedily flow through the needle 
valve into the chamber 6 and through the re 
stricted opening 7 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 f9 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 containers, flows from the 
chamber 2 through an opening 30 formed cen 
trally of a cap member 3 secured in sealed re 
lation. With the lower end of the casing 4 as by a 
Suitable resilient washer or the like 32. The cap 
member 3 
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 2 carried by the 
tubular member 9 may be removed from the 
casing 4 for the purpose of cleansing and sterili 
zation at different occasions. The lower cap 
member 3 has a counterbore 34 communicating 
With an intermediate Smaller bore 35 which, in 
turn, communicates with the opening 30 which 
has a threaded inner wall 37 for receiving a 
threaded perforated nut 38. A tubular member 
39 having a helical cooling fin 40 on the exterior 
and extending longitudinally thereof has its up 
per end fitted and secured within the counter 
bore 34 as by solder or other suitable neans. 
The lower end of said tubular member 39 is fitted 
and secured within a cap 4 in sealed relation 
with the lower end of a cylindrical housing 42 
which surrounds the outer edge of the helical 
cooling fin 40. The said cylindrical housing 42 
is secured to a shouldered projection 43 formed 
on the lower cap member 3 as by Soldering or 
other suitable means. Centrally of the tubular 
member 39 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 
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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 4 secured inwardly of the cap 
4 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 30, the perforation in the 
nut 38 about the fluted portions 46 and longi 
tudinally of the spiral grooves 45 and thence 
outwardly about the flutes 46 in the lower ta 

red end of the core. The mixture of blood aid 
the ACD solution then flows outwardly through 
the stem, 47 wherein the said mixture may be 
directed into a suitable receptacle or container. 
The housing 42, adjacent 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 49 with a continuous flow as indicated 
by the arrows 58 and 51. This 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 expandable 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 A through the opening in the cap member 
5 by removing the stopper 29. The stopper is 

5 then replaced and blood is drawn from the donor 
through the hollow needle , hose line 3 and 
internal tube 9. As the blood is drawn from 
the donor, the ACD solution is caused to floW 
through the needle valve into the chamber 8 
and outwardly of the restricted opening 
whereby its fow downwardly of the outer side 
Wall of the tube 9 will cause it to intermingle 
and mix with said blood in the chanber 2. The 
speed of flow of the ACD solution may be in 
creased by causing a liquid such as air to be 
forced through the hose line 25 into the Sack 
22 whereby the sack will expand and cauSe a 
pressure on the ACD Solution and increase its 
speed of flow through the needle valve and the 
restricted opening , i. The Speed of flow inay 
also be regulated by the adjustment of Said 
needle Valve. When the mixture of blood and 
ACD Solution rises to a level above the upper 
end 52 of the cap member 3, it will flow over 
Said end downwardly through the opening 39 
about the ?uites 3 and downwardy of the spiral 
grooves of the inner COre få. During this latier 
flowing, a coolant such as ice Water is circulated 
inwardly of the cylindricai housing 32 aioout the 
tubular member 39 and cooling fin 68 to chil the 
Inixture prior to its flowing outwardly about the 
flutes 6 in the lower end of Said core and cut 
Wardly through the tubular stem, 47. The stem 
4 directs the chilled mixture of blood and AC) 
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 quickly and more posi 
tively mixing ACD solution with blood directly 
extracted from a door whereby the flow of the 
ACD Solution, during Said mixing, is controlled 
by isolated air pressure to obviate all danger of 
haying air accidently directed to the donor and 
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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 mein 
ber being adapted to be connected With a hOSe 
line carrying a hollow needle adapted to direct 
blood from a donor through said tubular member, 
an ACID solution in said upper chainber, Vave 
naeans in said intermediate wall for perisaitting 
a controllied amount of said ACID Solution to paSS 
from said upper chamber into Said lower chan 
ber to intermingle and mix with the blood in Said 
lowyer chainher as effected by varying the pres 
sure on the ACD solution internally of Said upper 
chamber for increasing or decreasing its flow 
through the valve means, and cooling rine2iS for 
receiving said mixed blood and ACE) Solution for 
cGoing the same, said cooling means comprising 
a cylindrical housing secured in Sealed relation 
With the OWe end of the casing and having an 
inner tuþitar member of Smaller diameter Se- í 
cured to the casing and having a passageway 
communicating with the lower chamber and 
through which the mixture of blood and ACD So 
ution is free to flow, said inter tubular rilenbei 
having spiral cooling fins thereon intermediate 
Said tubular member and the inner side wall of 
the cylindrical housing about which a cooling 
liquid is adapted to be fowed and means in the 
inner tubular member communicating with he 
passageway for increasing the path of flow of 
the Fenixed bood and ACD Solution in a direction 
longitudinally of said inner tubular member to 
be chilled by Said cooling liquid 

7. In an apparat S of the chiaracter described, 
the combination of two separate chainberS, tubu 
lar nears for directing the flow of a first fluid 
into one of Said chambers, said tubular neans 
terminating in Said One chaamber above the bot 
tom thereof, Sealed expandable and collapsible 
neals in the other of Said chambers adapted to 
lie Within a Second fluid of different characteris 
tics placed in said other chamber, and means 
Separating Said chambers and having a passage 
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Way therein for directing the flow of said Second 
fiuid froSa Said chanber having the expandable 
and collapsible means therein to an outer side 
Wall of Said tubular member through Which the 
fii'St-linentioned fluid is directed into Said one 
chariaber, whereby said fluids will interringle 
and innix with each other before reaching the 
botton 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 
iOWer 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 valve means 
in the intermediate wall portion for directing 
controlled announts 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 reans 
in Said upper chamber and as controlled by the 
adjustinent of said valve means to permit the 
liquid in the 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 and 
to be directed into a detachable container car 
ried by said cooling system. 

CHARLES A. HELTIS. 
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