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This application is a continuation-in-partof my appli 
cation Serial No. 277,759, ?led May 3, 1963, now Patent 
No. 3,244,362, granted April 5, 1966 which is a contin 
uation-in-part of my application Serial No. 822,561, ?led 
June 24, 1959, now Patent No. 3,096,283, granted July 
2, 1963. 

This invention relates to a structurally and functionally 
improved centrifuge as well as a receptacle assembly for 
use in connection with the same; the entire apparatus 
being intended for the centrifuging of material such as 
blood to reduce the latter to suitable fractions having 
different characteristics and which fractions will be sepa 
rated one from the other by means of apparatus con 
structed in accordance with the present teachings. 

It is a primary object of the invention to furnish a 
receptacle assembly for use in connection with a centri 
fuge and which assembly will be of economical and 
readily produced design, it being of primary utility when 
employed with a centrifuge structure of the type em 
braced in the present application. 
A further object is that of devising a centrifuge struc 

ture which is capable of being readily employed and 
in which the parts will be of simple design and capable 
of ready assembly to furnish an apparatus capable of 
being used by a relatively unskilled person to reduce 
substances such as blood to desired ‘fractions. 
With these and other objects in mind, reference is 

had to the attached sheet of drawings illustrating one 
practical embodiment of the invention and in which: 

FIG. 1 is a sectional side view of a complete centri 
fuge and receptacle assembly; and 
FIG. 2 is a fragmentary sectional view of the recep 

tacle in the form which it may assume prior to applica 
tion to the centrifuge. 

With primary reference to FIG. 1, the numeral 5 in 
dicates a bowl-shaped member above which a cap 6 
is disposed. The latter, as illustrated, is ring-shaped 
so as to ?lrnish an upper opening, the purpose of which 
will be hereinafter brought out. interposed between 
bowl 5 and the ?ange 8 de?ning the lower edge of the 
cap is a bezel 7 having screw threads on its inner and 
outer faces to engage with corresponding threads on the 
inner face of the bezel ?ange and the outer face of bowl 
5. Extending upwardly from the base of the latter is a 
cone 9 which is preferably truncated. This together 
with the parts aforedescribed provides the rotor assem 
bly of the centrifuge. 

Below the latter is conveniently disposed a motor cas 
ing 11 from which a ?uid conducting tube 12 extends 
upwa-r-dly. That tube will preferably be stationary. It 
lies within the bore of a drive shaft 13 which is con 
nected to the motor at its lower end and has its upper 
end coupled to the bowl member 5 to rotate the latter. 
Fluid conducting passages 14 are furnished intermediate 
cone 9 and bowl 5 for purposes hereinafter brought 
out. A further passage or passages =16 may extend up 
wardly through the cone in line with the center zone 
thereof and communicate by vent opening 17 with this 
space receiving ?uid from the upper end of tube 12. 
The foregoing provides the rotor head assembly. 

This assembly receives and retains a diaphragm or 
member 18 conveniently formed of rubber or similar 
material. The retention is assured by preferably fur 
nishing a head 19 which de?nes the periphery of dia 
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phragm 18 and rests within a groove ‘formed in the 
bowl. The bead is clamped into sealing relationship with 
the surfaces of the latter by means of a ?ange 20 over— 
lying it and forming a part of bezel '7. A receptacle em 
bracing the present novel teachings is disposed above 
this diaphragm member and retained in position by means 
of cap 6. 
A receptacle constructed in accordance with the pres 

ent teachings has been shown in association with the 
rotor head, as well as in FIG. 2. It will include a base 
portion 21 and an upper portion 22. Each of these 
parts is provided with ?anges which are preferably per 
manently united as at 23 by fusion or otherwise. The 
wall de?ning the upper portion 22 is formed with a 
central perforation or slit 24 around which an upstand 
ing ?ange or wall 25 is provided. This wall may con 
veniently ?are in an outward direction to a slight de 
gree. These parts when disposed in proper position as 
illustrated turn with the head assembly of the centri 
fuge. 
A further part of the receptacle assembly includes a 

member embracing an outwardly extending ?ange 27 
at its upper end from which a vertical wall extends 
downwardly as at 28. A base portion 29 de?nes the 
lower end of this wall and is continued in the form of 
an upwardly extending ?ange or collar 30. The height 
of the latter is less than that of the wall 25. There 
fore, as shown, any discharge from the upper end of 
the latter will clear ?ange 30‘ and impinge against the 
surface of wall 28, with accumulations of the centri 
fuged material remaining within base 29. This receiving 
member being supported by a stationary deck such as 26, 
it follows that it does not rotate. Therefore, even with 
the centrifuge head assembly turning at rapid speed such 
a member may be positioned in the manner shown or 
removed from that position. 

Attention is invited to FIG. 2 in which the receptacle 
has been shown in a form which it may assume prior 
to association with the rotor head assembly of the cen 
trifuge. The lower portion 18 of the receptacle is ?ex 
ible and when extended downwardly as at 31 lies ma 
terially below the ?ange zone 23. While this lower por 
tion must incorporate ?exibility, it may be opaque, 
translucent or transparent. The upper portion 22 is sub 
stantially rigid. Both portions are conveniently formed 
of plastic material. The upper portion should in all 
instances be transparent so that the interior thereof may 
be viewed by an operator. Likewise the cup involving 
parts 27 to 30, inclusive should preferably be formed 
of somewhat rigid material. In all events, it should 
be substantially transparent so that an operator look 
ing from an upward position through the base of the 
same may view the interior of the main receptacle asso 
ciated with the rotor head assembly. 
The apparatus will ordinarily be employed in reduc 

ing substance such as whole blood into its components 
involving platelets, white blood cells, red blood cells 
and plasma. Under centrifuging action and as shown 
in the left hand side of FIG. 1, the mass of material or 
liquid will be reduced into a mass of red cells such as 
indicated at 31' and which mass will be overlain by a 
bu?Fy coat 32. A body of plasma indicated at 33 will 
exist radially inwardly thereof. When it is desired to 
discharge centrifuged material, selected masses may be 
caused to move in through the perforation 24 into the 
space de?ned by wall 25. This is accomplished by pass 
ing ?uid through tube 12 and passages 14 to displace 
the lower surface of the bottom portion 21 of the re 
ceptacle in an upward direction as indicated in dash 
lines in FIG. 1. Such displacement will result in the 
plasma 33 initially moving outwardly of the remain 
ing heavier materials through the perforation 24. The 
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buffy coat consisting essentially of platelets and white 
cells will form in a layer as indicated in the right hand 
side of FIG. 1 under numeral 32 so that they will be 
discharged through perforation 24 in advance of the 
other red blood cells 31'. In this connection, because 
of the ?at portion at the apex of cone 9, the small plate— 
let and white cell fractions are concentrated in a thin area 
of greatly reduced volume where they may be easily 
visualized for segregation. 

Therefore, with the introduction of a minute additional 
quantity of ?uid through pipe 12, further displacement 
will occur and the platelets will pass through the per 
foration opening 24 and move upwardly along the inner 
face of side wall 25 to be discharged above the edge 
of the latter. They will impinge against the opposed face 
of wall 28 and remain in adhesive contact with the lat 
ter. Further restriction of the receptacle capacity will 
result in white blood cells 34 moving in a similar man 
ner and thereafter red blood cells. It is found that, with 
the employment of ?uid to express the centrifuged ma 
terial nicety of control is entirely feasible so that precise 
results may be obtained. While the present apparatus will 
ordinarily be used with only small quantities of material, 
it is obvious that by simple enlargement of the parts a 
far larger capacity will be feasible. In addition, appa 
ratus of this type may be readily adopted for pipetting 
predetermined quantities of liquids or fractions. 

Precision metering of pump ?uid flow is enhanced by 
the relatively small clearance between the top of the 
tube 12 and the adjacent ?at surface 35 in the spinning 
head. With this arrangement, no drop can form or hang 
on the end of the tube 12 and cause an over-adjustment 
of the diaphragm 18, when the drop is dislodged. With 
this precision and control of pump ?uid, the present in 
vention is readily adapted to pipetting applications for 
purposes of expelling minute aliquots of ?uids contained 
in the receptacle subject to centrifugation. In this con 
nection, minute amounts (‘1/100 ml. or less) of displac~ 
ing ?uid pumped up the tube 12 are picked up by the 
spinning ?at surface 35 and are thrown radially to dis_ 
place the diaphragm 18. A successful application of this 
invention employed clearance between the top of the 
tube 12 and the ?at surface 35 of about .015". For. ex 
treme precision, .005" or less should be employed. 

It is also obvious that, among others, the several ob 
jects of the invention as speci?cally aforenoted are 
achieved. Apparently, numerous changes in construction 
and rearrangement of the parts may be resorted to with 
out departing from the spirit of the invention as de?ned 
by the claims. 

I claim: 
1. A receptacle assembly for use with a centrifuge com 

prising a base portion and an upper portion associated 
therewith, at least one of said portions being formed of 
substantially ?exible material, the upper portion being 
substantially light transparent and having a substantial 
ly centrally located opening, said lower portion having 
a centrally located upwardly extending conical portion 
de?ning a substantially truncated cone the top of which 
includes substantially ?at annular zones in close prox 
imity to surfaces of the upper portion de?ning the cen 
tral opening whereby relatively small fractions of liquid 
to be separated by centrifugation are caused to enter the 
space of relatively reduced volume adjacent the central 
opening between the upper portion and the base of the 
cone upon ?exing of the ?exible material and the small 
fractions are adapted to assume relatively wide propor 
tions in the space of relatively reduced volume and be 
visibly observed through the upper portion to facilitate 
controlled expulsion of the fractions out through the cen 
tral opening. 

2. The invention in accordance with claim 1 wherein 
said lower portion being ?exible and of greater area than 
said upper portion and being distendable from a down 
wardly extending conical disposition for receiving liquids 
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4 
to an upwardly extending conical disposition for facili 
tating fractionation. ‘ 

3. The invention in accordance with claim 1 wherein 
a perforated top member forming a part of said upper 
portion and an upwardly extending wall supportable with 
respect to said top member to assume a position substan 
tially concentrically disposed with respect to said per 
foration, and said upwardly extending wall being divergent 
in an upward direction to facilitate removal of fractions 
of the liquid being centrifuged. 

4. The invention in accordance with claim 3 wherein 
said upwardly extending wall is divergent in an upward 
direction to facilitate removal of fractions of the liquid 
being centrifuged. 

5. The invention in accordance with claim 1 wherein 
a perforated top member forming a part of said upper 
portion and an upwardly extending wall supportable with 
respect to said top member to assume a position substan 
tially concentrically disposed with respect to said per 
foration, a fraction-receiving cup encircling said upwardly 
extending wall. 

6. A centrifuge including in combination a rotor assem 
bly comprising a rotatably supported body, a cone mem 
ber extending upwardly therein, a retaining cap having 
an opening mounted by said body and de?ning with the 
latter and said cone a receptacle-receiving space, a re 
ceptacle assembly within such space and comprising con 
nected lower and upper portions, said upper portion be 
ing substantially rigid and light transparent, said lower 
portion being formed of ?exible material and said upper 
portion having an opening in its body for the passage 
of centrifuged material, a perforated top member form 
ing a part of the upper portion of said receptacle, an 
upwardly extending wall extending upwardly from said 
top member and concentrically disposed with respect to 
the perforation, said lower portion having a centrally 
located upwardly extending conical portion de?ning a 
substantially truncated cone the top of which includes 
substantially ?at annular zones in close proximity to sur 
faces of the upper portion whereby relatively small frac 
tions of liquid to be separated by centrifugation are 
caused to enter the space of relatively reduced volume 
adjacent the central opening between the upper portion 
and the base of the cone upon ?exing of the ?exible 
material and the small fractions are adapted to assume 
relatively wide proportions in the space of relatively re 

. duced volume and be visibly observed through the upper 
portion, to facilitate controlled expulsion of the fractions 
out through the opening of the upper portion and a 
fraction-receiving cup encircling said upwardly extend 
ing wall, said cup being adapted to be relatively station 
ary with respect to the remainder of said assembly for 
receiving a fraction of the liquid to be centrifuged and 
said cup adapted to be removed and replaced with an 
other cup for fraction collection, a ?xed support adja 
cent the cap opening to mount said cup to receive frac 
tions of centrifuged material and means providing a pas 
sage for the ?ow of ?uid to displace a portion of the 
receptacle within said space. 

7. The invention in accordance with claim 6 wherein 
a concentric tube extends upwardly with its upper end 
terminating proximate surfaces of said rotor assembly 
for the upward passage of ?uid into said receiving space. 

8. Apparatus for separating a ?uid mixture into frac 
tions having different densities by subjecting the ?uid 
mixture to centrifugal action comprising a rotor having 
an axis of rotation, drive means for rotating the rotor 
about the axis of rotation, said rotor having a lower cone 
shaped means extending upwardly therein and an upper 
retaining cap means having an opening and with the 
cone-shaped means, a receptacle-receiving recess, a re 
ceptacle assembly in said recess, said receptacle assem 
bly comprising a lower portion and an upper portion 
associated therewith, at least one of said portions being 
formed of substantially ?exible material, and one of said 
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portions being substantially light transparent and hav 
ing a substantially centrally located opening and the other 
portion having a substantially centrally located conical 
portion resting on said conical means and de?ning a sub 
stantially truncated cone the top of which includes sub 
stantially ?at annular zones in close proximity to sur 
faces of the upper portion de?ning the central opening 
whereby relatively small fractions of liquid to be sepa 
rated by centrifugation are caused to enter the space 
of relatively reduced volume adjacent the central open 
ing between the upper portion and the base of the cone 
upon ?exing of the ?exible material and the small frac 
tions are adapted to assume relatively wide proportions 
in the space of relatively reduced volume and be visibly 
observed through the transparent portion to facilitate 
controlled expulsion of the fractions out through the cen 
tral opening, and means for ?exing said base portion 
for expelling a controlled amount of the liquid contents 
in the receptacle assembly out through the openings. 

9. Apparatus for separating a ?uid mixture into frac 
tions having different densities by subjecting the ?uid 
mixture to centrifugal action comprising a rotatable driven 
rotor having concentric inner and outer annular port 
means and interconnecting liquid passages adapted to re 
ceive hydraulic liquid heavier than said ?uid mixture, 
receptacle means having a central opening on said rotor 
for receiving the ?uid mixture to be separated and hav 
ing parts thereof ?exible, centrifugally induced pressure 
means in the rotor including hydraulic liquid heavier 
than said ?uid mixture received by the annular port means 
for acting on said receptacle means to ?ex the ?exible 
parts thereof to reduce the capacity of the receptacle 
means by moving the ?uid fractions centripetally and 
out through said central opening for controlled expul 
sion of the ?uid contents, said central opening being cir 
cular and having a smaller radius from the center of 
rotation than does both of the annular port means, and 
means operatively associated with the receptacle means 
for receiving the expelled ?uid. 

10. A centrifuge including in combination a rotor as 
sembly comprising a rotatably supported body, said body 
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having an upper portion and a lower portion and a re 
ceptacle means in the upper portion for receiving liquid 
to be centrifuged, a ?exible diaphragm mounted in the 
lower portion of said body and adapted to be distended 
upwardly to reduce the capacity of the liquid receptacle 
and, consequently, displace the liquid therein, said body 
having port means in the lower portion for communi 
cating pumping liquid with the diaphragm to cause disten 
tion thereof, a stationary liquid conduit substantially 
concentrically mounted with respect to the body and com 
municating with the supply of said pumping liquid and 
having an upper and lower part and a discharge end 
in the upper part in relatively close proximity with lower 
surfaces of the lower portion of the body such that said 
pumping liquid is prevented from forming on the dis 
charge end of the tube whereby accurately and controlled 
amounts of the pumping liquid in the order of fractions 
of a drop are ‘adapted to be passed from the supply 
through the conduit into the port means to accurately 
and controllably distend the diaphragm in accurate and 
controlled amounts to reduce the capacity of the liquid 
receptacle with extreme precision. 
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