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This invention relates to devices for making hemato 
crit determinations, and more particularly concerns hema 
tocrit readers and hematocrit readers in association with 
centrifuges. 

In making hematocrit determinations, it is conventional 
to ?rst centrifuge the blood sample as contained in a capil~ 
lary tube; remove the centrifuged tube from the cen 
trifuge; and then associate such tube with a special read 
ing device which gives the percentage reading for the 
packed red cells, in a known manner. 

Such known procedures not only require repeated 
handling of the tubes, which may lead to errors due to 
mixup of sample tubes; and breakage of tubes; but also re 
duces the rate of determinations. Accordingly, one ob 
ject of this invention is to provide an improved hemato~ 
crit reader which may form part of a centrifuge and is 
thus capable of use immediately after the centrifuging 
?peration and while thetubes are still on the centrifuge 
ead. 
Another object of this invention is to provide an im 

proved hematocrit reader Which takes the form of a 
sample tube holder of transparent material and is asso— 
ciated with a centrifuge head carrying on its surface per 
centage reading markings visible through the holder, 
whereby simple manipulation of the holder while still 
on the centrifuge will provide direct percentage readings. 
A further object of this invention is to provide an 

improved reading device including a tray for carrying 
sample tubes in a radial disposition for centrifuging or 
other treatment, together with a transparent cover ar 
ranged for relative rotation in respect to the tray, the 
cover carrying percentage markings and adapted upon 
rotation to register the opposite ends of a sample in a 
tube with selected marking lines, to provide a direct per 
centage reading of a strati?cation line in the sample. 

Still another object of this invention is to provide 
an improved capillary tube holder which may be carried 
to and from processing equipment and includes means for 
releasably retaining the tubes thereon against accidental 
dislodgment. 

Other objects of this invention will in part be obvious 
and in part hereinafter pointed out. 

In the drawing, 
FIG. 1 is a vertical sectional view of a centrifuge and 

reader embodying the invention; 
FIG. 2 is a top plan view of a portion thereof, with 

the cover removed; 
FIG. 3 is a top plan view of a portion of a cover show 

ing another form of the invention; 
FIG. 4 is a view similar to that of FIG. 2, showing 

another embodiment of the invention; 
FIG. 5 ‘is a sectional view taken on the line 5—5 of 

FIG. 4; and 
FIG. 6 is a sectional view taken on the line 6——6 of 

FIG. 4. 
In accordance with one embodiment of the invention, 

there is provided a centrifuge having a horizontally dis 
posed, flat circular head rotatable about a vertical axis, 
being driven by a motor and of the type generally shown 
in Patent 2,783,938. However, such device is provided 
with a tray removably mounted on the head and arranged 
for relative rotation; the tray being formed of transparent 
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material and adapted to carry capillary tubes containing 
blood samples, in radial disposition. 

Furthermore, the top surface of the centrifuge head is 
polished and engraved or otherwise marked with suc 
cessive, radially spaced percentage lines from 0 to 100% 
spiral form; such lines being visible through the tray for 
visual alignment with the upper and lower ends of the 
blood sample in a given tube upon suitable rotation of 
the tray relative to the head, thus providing a direct per 
centage reading at the division point between the serum 
and the packed red cells in the tube accruing from cen 
trifuging action. 

Thus, as shown in FIG. 1, 10 designates a combination 
centrifuge and hematocrit reader embodying the inven 
tion. The same comprises a motor 11 with a vertical shaft 
12 to which a bushing 13 is secured by a set screw, not 
shown. Bushing 13 includes a radial flange 14 at the 
lower end thereof which carries upstanding driving pins 
14A. 
A ?at circular head 15 is mounted on bushing 13, said 

head including a depending hub portion 16 having a cen 
tral opening 17 to receive the bushing and recesses 17A 
to receive the driving pins 14A. The head 15 is formed 
of aluminium or other light metal or alloy and has a 
polished top surface 18 for the purpose hereinafter ap 
pearing. ' 

Head 15 also includes an upstanding annular rim por 
tion 19 and the top surface 18 is slightly recessed rela 
tive to an inner annular surface portion 20 and an outer 
annular surface portion 21 extending to rim portion 19; 

'- said annular portions 20, 21 being of limited radial dimen~ 

35 

sions. 
The head 15 carries a circular tray 22 formed of trans 

parent material such as polymethylmethacrylate, poly 
styrene or other suitable synthetic resin. Tray 22 com 

, prises an upstanding annular rim portion 23, an annular, 
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upstanding hub portion 24 of limited radial extent with 
a central opening 25 for passing bushing 13; and a pair 
of concentric, annular, upstanding wall portions 26, 26A 
on top surface 27 thereof. Wall portions 26, 26A are 
respectively spaced inwardly of and adjacent to rim por 
tion 23 and hub portion 24. 
The wall portions 26, 26A are formed with grooves 

28, 29 respectively, disposed in radial alignment, for 
receiving therein capillary tubes CT which contain blood 
samples to be centrifuged. A soft rubber ring 30 is 
mounted in an annular groove 31 in tray surface 27 for 
contact with rim portion 23. When tubes CT are placed 
in grooves 28, 29; their outer ends are adapted to abut 
ring 30, while a soft rubber gasket 32 of circular section 

'> and located in the annular space between hub portion 
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24 and wall portion 26A provides means for resiliently 
and releasably engaging the inner ends of said tubes CT. 
Thus the tubes CT may be readily snapped into the 

grooves 28, 29 and will not he accidentally dislodged from 
tray 22 as the same may ‘be carried to and from the‘ cen~ 
tri-fuge. Yet the tubes CT may be readily and quickly 
removed from said grooves due to the .resilient ring 30 
and gasket 32. 
A circular cover plate 33 'with a central opening 33A 

is sw-ivelly mounted on the underside of a nut 34 by 
means of a flanged ring 35 and spacer ring 36, which are 
secured to nut 34 by screws 37 and form an annular 
groove to loosely receive therein the inner edge 38 of 
plate 33 ‘at the opening 33A therein. The nut 34 may 
thus be screwed down on the upper threaded portion of 
bushing 13 to thereby press the peripheral portions of 
cover plate 33 against ring 30 and to enclose tubes CT 
on tray 22. p 

The centrifuge 10 is provided with the usual base and 
housing for enclosing ‘motor 11, as well as a hinged cover 
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for enclosing the head 15 and tray 22, not shown; and 
detailed in Patent 2,783,938. 
The capillary tubes CT are prepared for receiving blood 

samples, in a known manner, as by sealing one end there 
of with soft plastic 39 or preformed insert plugs. In 
either case, the seal 39 or plug has a determined length to 
thus locate the inner end thereof 40 at a point which when 
the tube is disposed in grooves 28, 29 of tray 22 with the 
outer end thereof abutting ring 30; will register with the 
outer edge of wall portion 26 on tray surface 27. 
The capillary tubes CT are then ?lled with blood 

Samples in the usual manner and disposed in the grooves 
28, 29 of tray 22. The centrifuge is then operated to 
rotate head 15 and associated cover plate 33 with the 
tubes CT therebetween, for a predetermined time inter 
val, in a manner known in the art. The blood samples 
in the tubes CT are now strati?ed to provide a packed 
red cell portion R and a serum portion S with a visible 
separation point therebetween as at D. 
Means is provided for reading the percentage of 

packed red cells R in each of the tubes CT, immediately 
after centrifuging and without removing the tubes from 
the centifuge. To this end, the polished surface 18 on 
head 15 is engraved or otherwise marked with radially 
spaced spiral scale lines 41. Such scale lines 41 are 
suitably spaced to represent percentages on a scale from 
0% at point 40 to 100% with every tenth line suitably 
numbered as 10, 20, 30, etc. 

After the centrifuging operation is completed, nut 34 
is unscrewed from bushing 13 to remove cover plate 33, 
and thus expose tray 22 with the strati?ed blood samples 
in tubes CT. Since the volume of the blood sample may 
vary somewhat from tube to tube; the tray 22 is rotated 
relative to head 15 to align the top of the blood sample in 
a particular tube CT, as at T ‘with the appropriate por 
tion of the 100% scale line 41 on surface 18 of the 
head 15. 

While in this position, the separation or demarcation 
point D in the particular tube CT is visually registered 
with the underlying scale line 41 and its percentage may 
be read directly, as for example, 40% as shown in 
FIG. 2. . 

The tray 22 may also be used without gasket 32, which 
permits the tubes CT to be moved radially in their 
grooves 28, 29 to align point 40 with the 0% scale line 
on head 15, when point 40 does not happen to coincide 
with such scale line as previously described, due to non~ 
uniformity in length of seal 39. It is understood that 
head 15 may also be marked on its surface 18 with suc 
cessive numerals or other indicia to identify the respec 
tive tubes CT disposed in grooves 28, 29. 

Cover plate 33 is formed of metal; but also may be 
formed of transparent plastic. In such case, in lieu of 
scale markings on the head 15; the markings may be 
engraved or otherwise formed on cover plate 33', as in 
dicated in FIG. 3. Thus, after centrifuging the tubes 
CT, the cover plate 33’ may be rotated relative to tray 22, 
to register the 0% and 100% lines with the lower and 
upper ends of a blood sample in a selected tube CT, as 
previously described, to provide a direct percentage read 
ing at point D in the strati?ed blood sample. 

Also, the tray 22, together with its tubes CT and cover 
plate 33’, may be removed from the centrifuge device; 
and mounted on a suitable support spindle, not shown, 
which permits relative rotation of the plate 33’ and tray 
22, to provide readings as described above. Thus, the cen 
trifuge is released for use with another tray 22 and asso 
ciated tubes CT. 
A modi?ed form of the tray construction is shown at 

22A, in FIGS. 4, 5 and 6. The tray 22A has open bot 
tom portions de?ned by the rim 23A, the hub 24A and 
spoke portions 45 which interconnect said rim and hub. 
The rim 23A includes a depending annular ?ange por 
tion 46 and hub 24A includes a depending annular ?ange 
portion 47;“ the ?ange portions 46., 47 being of, a radial 
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dimension less than that of the rim 23A and hub 24A, 
respectively. 
The centrifuge head 15A is formed on its top sur 

face with annular grooves 48, 49 to receive therein ?ange 
portions 46, 47 respectively of tray 22A. The hub 24A 
is formed with radial grooves 50 and rim 23A is also 
provided with radial grooves 51, respectively aligned with 
‘grooves 50, to receive therein sample tubes CT. As 
indicated in FIG. 5, the grooves 50, 51 are so disposed as 
to locate tubes CT in slightly raised relation to the top 
surface of head 15A, to thereby ‘facilitate visual reading 
of the scale or percentage markings on the head 15A. 
Means may be provided on tray 22A for releasably 

retaining tubes CT in their grooves 50, 51, as previously 
described. Also, tray 22A may be with the cover 33, 
or cover 33', as previously described. 
As various changes might be made in the embodiments 

of the invention herein disclosed without departing from 
the spirit thereof, it is understood that all matter herein 
shown or described shall be deemed illustrative and not 
by way of limitation, except as set forth in {the appended 
claims. 
What is claimed is: 
1. In a centrifuge having a ?at, horizontally disposed 

rotatable head, a tray removably mounted on said head 
and rotatable relative thereto, and means for clamping 
said tray to said head for conjoint rotation, said tray in 
cluding radially disposed grooved portions on the upper 
surface thereof ‘for holding capillary tubes carrying blood 
samples, which samples stratify between the upper and 
lower ends thereof upon rotation of said head, said tray 
being transparent and the top surface of said head having 
radially spaced percentage scale markings thereon includ 
ing 0% and 100% markings and markings intermediate 
the 0% and 100% markings visible through said tray 
whereby said tray may be rotated relative to said head 

> to visually register the upper and lower ends of the blood 
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sample in the tube with said 0% and 100% scale markings 
on said head and to provide a visual intermediate scale 
reading registering with the demarcation point of the strata 
of the blood sample in said tube. 

2. In a centrifuge having a head rotatable about a ver 
tical axis, a tray removably mounted on said head for 
relative rotary movement, means for releasably clamping 
said tray to said head for conjoint rotation, said tray in 
cluding radially extending grooved portions on the upper 
surface thereof for receiving therein capillary tubes carry 
ing blood samples which stratify upon rotation of said 
head, said tray being transparent and said head having on 
the top surface thereof an annular zero line marking and 
a series of successive radially spaced spiral percentage 
line markings including a 100% line marking, said mark 
ings being visible through said tray upon release from said 
head whereby said tray may be rotated relative to said 
head to bring the lower and upper ends of said blood 
sample in registry with the zero and 100% markings re 
spectively, thereby providing a visual percentage reading 
by registration of the demarcation point of the strati?ed 
blood sample With one of said percentage line markings. 

3. A hematocrit reader comprising a pair of circular 
members having opposed faces in adjacent relation and 
arranged for relative rotation about a common axis, one 
of said members including a plurality of radially disposed 
groove means on one face thereof for mounting thereon 
capillary tubes containing strati?ed blood samples in a 
radial disposition, the other member being formed with 
successive, radially spaced spiral percentage line mark 
ings, one of said members having transparent portions 
whereby said members may be rotated relative to each 
other to bring the opposite ends of a sample in a selected 
tube into alignment with a selected pair of percentage 
line markings respectively, thereby allowing for a visual 
percentage reading through alignment of a percentage 
line marking intermediate said pair of line markings with 
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the demarcation of the strata of the blood sample in said 
tube. 

4’ A reader as in claim 3 wherein said one member is 
a transparent tray and the other member is a centrifuge 
head. 

5. A reader as in claim 3 wherein said one member is 
a tray and the other member is a transparent plate over 
lying the tubes mounted on said tray. 

6. A hematocrit reader as in claim 3, wherein said one 
circular member comprises a circular tray formed on its 
upper surface with radial grooves to receive therein capil 
lary tubes containing stratified blood columns, and said 
other circular member comprises a transparent cover plate 
for said tray disposed over said tubes and arranged for 
relative rotation, said cover plate having thereon radially 
spaced spiral percentage marking lines from zero to 100% 
whereby relative rotation of said plate and tray to bring 
the opposite ends of the column in a tube into alignment 
with Zero and 100% lines will provide a direct visual per 
centage reading at the alignment of the division point of 
a column strata with a percentage marking line. 

7. A hematocrit reader as in claim 3 wherein said one 
circular member comprises a circular tray for carrying 
sample tubes, said tray comprising a rim portion, a hub 
portion and spoke portions interconnecting said rim and 
hub portions, said rim and hub portions being formed with 
radially aligned grooves to receive sample tubes therein. 

8. A tray as in claim 7 wherein said rim and hub por 
tions include annular ?ange portions depending from the 
underside thereof. 

9. A hematocrit reader as in claim 3 wherein said other 
circular member comprises a rotatable head, and said one 
circular member comprises a tray removably mounted 
on said head, said tray comprising annular rim and hub 
portions and spoke portions interconnecting said rim and 
hub portions, said rim and hub portions being formed 
with radially aligned grooves for receiving sample tubes 
therein, said rim and hub portions including annular 
?ange portions depending from the undersides thereof, 
said head being formed with annular grooves to receive 
said annular flange portions therein, the grooves in said 
rim and hub portions being located to dispose said sample 
tubes in slightly spaced relation to the top surface of said 
head. 

10. A hematocrit reader comprising a pair of circular 
members having opposed faces in adjacent relation and 
arranged for relative rotation about a common axis, one 
of said members including radially disposed means on 
one face thereof for mounting thereon a plurality of 
capillary tubes containing stratified liquid samples, said 
tubes being in a radial disposition on said one member, 
the other member being formed on one surface thereof 
with radially spaced arcuate percentage markings, one of 
said members being of a transparent character whereby 
said members may be rotatably related to each other to 
bring the opposite ends of a sample in a capillary tube 
into visual alignment with selected percentage markings, 
thereby allowing for a visual percentage reading through 
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visual alignment of the demarcation of the strata in said 
capillary tube with a percentage marking. 

11. In combination, a centrifuge having a ?at circular 
head member rotatable about a vertical axis, a circular 
tray carried by said head member, said tray being rotat 
able about said vertical axis relative to said head member, 
said tray having radially disposed groove means for 
mounting thereon capillary tubes carrying stratified blood 
columns, said head member being formed on the upper 
surface thereof with radially spaced spiral percentage 
lines including 0% and 100% lines, said tray and head 
member being rotatable relative to each other to bring 
the opposite ends of the blood column in a selected tube 
on said tray into registry with the 0% and 100% per~ 
centage lines respectively, whereby the demarcation 
point between the strata of the blood column in said 
selected tube will register with a percentage line inter 
mediate said 0% and 100% percentage lines, said tray 
being separable from said head member to allow said 
tubes to be carried in said tray apart from said centrifuge. 

12. A reading device comprising a pair of flat circular‘ 
members in superposed coaxial relation, means for 
mounting said members for relative rotation about a com 
mon axis and for separating one of said members from 
the other member, said one member including means 
for mounting a plurality of sample tubes containing strati 
?ed material thereon in radial relation to each other, the 
other member being formed with radially spaced spiral 
percentage markings including 0% and 100% markings, 
said members being relatively rotatable to locate a 
selected sample tube on said one member with the oppo 
site ends of the strati?ed material therein in registry with 
the 0% and 100% percentage lines respectively on said 
other member and to bring the demarcation point be 
tween the strata of the Strati?ed material in said selected 
tube into registry with a percentage line intermediate 
said 0% and 100% percentage lines, said one member 
being independently portable for carrying said sample 
tubes into and out of reading relation with said other 
member. 
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