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@ A centrifuge tube holder (10} which not only provides
support for the tubes (23) in a vertical orientation when placed
on a workbench, but also horizontal and radial support when
the tubes are placed in a centrifuge rotor. The tube holder has
at least two sections (12, 14) which are pivotally connected to
allow for upright or vertical orientation of the tubes when
placed on a workbench. The two sections (12, 14) can be pivo-
tally oriented with respect to each other to place the tubes hor-
izontally in a centrifuge rotor at different radial angles with re-
spect to each other with reference to the spin axis of the rotor.
The holder (10) also incorporates means (40, 42) for securely
holding the tubes within the holder (10) while they are being
transported, so that the holder (10) can be inverted without the
escape of the tubes (23). On the other hand, the biasing or
securing means for the tubes in the holder is eliminated when
the holder is at rest on the workbench to permit convenient
and easy insertion or removal of the centrifuge tubes. The tube
hoiders {10) act in conjunction with a spacer (70) within the ro-
tor bowl to not only provide the proper placement of the centri-
fuge tube holders during centrifugation, but also permit ex-
traction of the holders from the rotor bowl to remove essential-
ly all obstructions within the rotor bowl for easier cleaning after
a centrifugation run.

An alternate embodiment of the invention holds a plurality
of smalil volume tubes in such a manner that, when the centri-

Centrifuge tube holder.

fuge rotor is at rest, the tubes will be oriented at an inclined
angle, but will assume essentially a horizontal orientation when
the centrifuge rotor is operating. The holder (111) provides im-
proved collar (142) support for the centrifuge tube (140) during
centrifugation and also provides for the inclusion of a tube pi-
vot point (126) in the plate to enhance the proper movement of
the tube from its at-rest position to the correct support posi-
tion during operational speeds of the centrifuge rotor.
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CENTRIFUGE TUBE HOLDER

Background of the Invention

The present invention is directed to a cen-
trifuge tube holder and, more particularly, is directed
to a centrifuge tube holder which provides not only
vertical support for the tubes when placed on a work-
bench, but also horizontal support for the tubes when
placed in a centrifuge rotor in such a manner that each
of at least two tubes have different radial angles with
respect the spin axis of the rotor.

In many cases the racks utilized for holding
centrifuge tubes while placed on a table top or work-
bench have a different configuration than the frame
utilized for supporting the centrifuge tubes within the
rotor during centrifugation. These different configur-
ations necessitate the physical removal of the tube
from the tube rack to the support mechanism in the
rotor. The movement of the centrifuge tubes especially
after the centrifugation run has been completed is
undesirable, because it is preferable to impart the
least motion or disturbance to the centrifugated sample
as possible. Otherwise, the disturbance to the centri-
fugated sample may be such that the sample may become
remixed, rendering it unusable for the purpose in-
tended.

Some prior art arrangements utilize a tube
rack which is capable of placement directly in a cen-
trifuge. However, in such case significant modifica-
tion is necessary for the rotor structure to accommo-
date the tube rack. Therefore, the rotor must be
specifically adapted to handle the particular tube rack
construction.

Also, with the previously used types of
centrifuge tube racks or holders that are placed in

rotors, a separate rack is required for each row of
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centrifuge tubes to provide the necessary radial or
angular orientation with respect to the spin axis in
the case of a fixed horizontal tube rotor. This re-
sults in a limitation in most instances of the number
of centrifuge tubes that can be placed in the rotor in
the horizontal orientation. Also, the apparatus within
the rotor bowl for hélding the centrifuge tubes is such
that each time the centrifuge tubes are placed as a
group in the various locations within the rotor, the
rotor must be balanced prior to the centrifugation run.
The apparatus within the bowl to support the tubes is
typically quite complicated and in some instances is.
secured in a somewhat permanent basis within the rotor,
bowl. This causes a disadvantage in attempting to
clean the interior of the bowl after centrifugation
runs when a sample may possibly leak or spill from the
tubes. The irregular shapes of the apparatus used to
hold the tubes makes the cleaning of the interior of
the bowl inefficient and time consuming.

One distinct disadvantage of most prior art
centrifuge tube holders or racks is the tight fit into
which the centrifuge tube is placed in the aperture or
receptacle portion of the holder. This is required in
order to hold the centrifuge tube securely within the
rack or holder and prevent the loss of the tube from
the rack if the tube holder or the rack is inverted.
Therefore, because of this tight fit, the tube is
difficult to insert and remove and may cause a jarring
or disturbance to the centrifugated sample when trying
to remove the tube containing the sample.

Quite often prior centrifuge tube racks or
holders are somewhat complicated in design, requiring
an expensive overall structure which is neither con-
venient to use nor economical to manufacture.

The present invention is also directed to a
centrifuge tube adapter or holder designed to carry a
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plurality of small volume tubes within a centrifuge
rotor and designed to permit the tubes to pivot from an
inclined angle when the rotor is at rest to a horizon-
tal orientation when the rotor is operational.

In certain clinical tests or experiments, it
is desirable to place a large number of separate indi-
vidual samples in a plurality of very small volume cen-
trifuge tubes for placement in a specific centrifuga-
tion run to obtain the desired separation within the
sample. Therefore, in order to provide the most effi-
cient use of the centrifuge, it is desirable to place
as many of these small volume tubes within a single
centrifuge rotor as possible so that each centrifuge
run is as efficient as possible. One approach is the
placement of a plurality of small volume tubes within
the rotor on some type of adapter to hold the tubes in
a large rotor for centrifugation.

The problem with previous devices used to
handle a plurality of small volume tubes related to the
proper orientation of the tubes in the rotor after cen-
trifugation. It is desirable not to have the tubes
remain in a horizontal position once the centrifugation
has been completed. Some previously designed holders
that have been used to support small volume tubes did
provide for the desired inclined rest angle, but did
not provide the needed support to the upper end or
collar of the tube to prevent extrusion of the tube
during centrifugation. In other words, it is important
that support is provided around as much of the upper
end of the tube as possible. Unfortunately, the prior
approaches have generally provided support to the
collar of the swinging tube on two sides leaving over
180° of the collar portion of the tube unsupported
which results in possible deflection or deformity in
the tube.
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One prior art arrangement incorporates a flat
thin plate that has elongated holes into a rotor with a
plurality of radially extending sections or arms form-
ing a plurality of yokes. Slots are formed in the
opposing arms within a yoke area into which the flat
thin plate is positioned. The elongated holes permit
pivoting of the tubes, but there is no locating func-
tion by the plate of the collar of the tube. There-
fore, quite often the collar has significantly less
than 180° of support which may cause extrusion of the
tube around the collar during high speed centrifuga-
tion. ’

It is also extremely important during the ’
operation of the centrifuge that the tubes be generally
free to move between the horizontal and the inclined
position depending upon the speed of the centrifuge.
Otherwise, the tubes may become askew or caught in the
improper position. One reason for problems in this
area has been the lack of provision of a proper pivot
edge in the holder upon which the tube can rotate or
pivot as the centrifuge moves from the rest position to
the full operational speed. Similarly, the pivot area
is important with respect to the movement of the tube
from the operational speed to the rest position.

Summary of the Invention

The present invention comprises two separate
centrifuge tube holder sections that are pivotally
connected in such a manner that the tubes are verti-
cally supported when the holder is placed on a table
top or workbench and horizontally supported when placed
in a rotor. When placed in the rotor at least two of
the tubes can be oriented at different radial angles
with respect to each other in the direction of the spin
axis of the rotor. The present holder provides the
complete support for the centrifuge tube when placed in
a rotor, so that no additional support apparatus is
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required for placement within the rotor during centri-
fugation of the sample carrying tubes.

The present tube holder incorporates a bias-
ing or locking feature which automatically secures the
tubes tightly within the holder when the two sections
are held in such a manner that they are forced toward
each other. When the sections are relaxed and not
forced toward each other, the locking feature of the
holding device releases its contact on the tubes and
permits easier insertion and removal of the tubes from
the holder. The apertures or slots within the holder
designed to receive the tubes are made of sufficient
size to permit the easy entrance and removal of the
centrifuge tubes. The unique design of the tube holder
is such that a maximum plurality of centrifuge tubes
can be placed within a rotor of a given size.

Because of the locking feature in the tube
holder, the present invention allows for the decanting
of the tubes easily without rehandling them. In other
words, 1t i1s not necessary to remove the tube for
decanting if desirable. Also, in the present design,
the two pivotal sections are frame-like members which
have their end portions exposed to permit visual obser-
vation of the tubes being filled.

The present tube holder provides for at least
two rows of centrifuge tubes in one holder which has a
pivoting capability so that each row of test tubes is
properly aligned with the force field. Other centri-
fuge tube holders having more than one row of tubes do
not have each row properly aligned with the force
field.

Once centrifugation is completed, the tube
holders can be removed from the bowl rotor and allow
for the efficient and easy cleaning of the interior of
the bowl. This is very important with respect to the
ability to efficiently use the centrifuge rotor which
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would require a minimum of time for cleaning between
centrifugation runs when necessary.

The present tube holder also has uniquely de-
signed apertures for receipt of a plurality of small
volume centrifuge tubes wherein the tubes assume an in-
clined angle with respect to the horizontal when the
centrifuge rotor is at rest, but automatically pivot to
the horizontal direction when the centrifuge rotor is
at operational speed.

The present invention allows for the free
pivoting or movement of the small volume tubes as the
rotor is moving from its rest position to full opera~-
tional speed, as well as when the rotor is moving from’
its full operational speed to its rest position. An
important feature to the present invention to enhance
this proper pivotal movement of the tube is the utili-
zation of a built-in pivot edge which acts as a pivot
for the tube and operates in conjunction with centri-
fugal forces to promote the proper movement of the tube
to its correct and specific support locatiomn.

The support area for the tube when in the
aperture of the tube holder is greatly increased over
the designs of previous tube holders or adapter plates
for small volume centrifuge tubes. Typically, the
support area found on the present invention is over
180° of the support collar on the tube. This is ex-
tremely important in that it provides more distribution
in the support of the tube during centrifugation and
tends to prevent any extrusion or deformity in the tube
caused by the centrifugal forces during centrifugation.

Brief Description of the Drawings

Figure 1 is a perspective view of the present
invention;

Figure 2 is a top end view of the tube holder
of the present invention placed in a rotor with the
tubes oriented in a horizontal position with different
radial angles;

)
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Figure 3 is an end view of the tube holder
supporting the tubes in a vertical orientation when
placed on a workbench or flat surface;

Figure 4 is a sectional view taken along the
lines 4-4 in Figure 1;

Figure 5 1is a partial sectional view taken
along lines 5-5 in Figuré 1;

Figure 6 is a typical bowl type of rotor into
which the present invention components are placed;

Figure 7 shows a tube holder in position
within the rotor bowl.

Figure 8 1s a top perspective view of an
alternate embodiment of the present invention;

Figure 9 is a bottom perspective view of an
alternate embodiment of the present invention;

Figure 10 is a front elevational view of a
second alternate embodiment of the present invention;

Figure 11 is a rear or back elevational view
of a second alternate embodiment of the present inven-
tion;

Figure 12 is a sectional view taken along the
lines 12-12 in Figure 10;

Figure 13 is a partial sectional view of the
holder of Figures 10 and 11 showing the centrifuge tube
shown in its orientation when the rotor is at opera-
tional speed;

Figure 14 is a partial sectional view similar
to Figure 13 with the centrifuge tube shown in its
orientation when the centrifuge rotor is at rest;

Figure 15 is a schematic sketch of the cen-
trifuge tube collar showing the area supported by prior
art holder support mechanisms; and

Figure 16 is a schematic sketch of a tube
collar showing the portion which is supported by the
tube holder of the present invention.
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Detailed Description of the Invention

The holder device 10 is shown in Figure 1
having two pivotal tube support sections 12 and 14
which are mounted on a central support member 16. gach
of the pivotal members 12 and 14 have a support surface
18 and 20, respectively, which contain tube holding
apertures 22 into which centrifuge tubes 23 are placed,
as shown in Figures 2 and 3. Also, the pivotal por-
tions 12 and 14 have respective leg members 24 and 26
which provide support when the tube rack holder is
placed on a workbench or placed in a centrifuge rotor.

As shown more clearly in Figure 4, each of-
the pivoting support or receptacle portions 12 and 14
have slightly inclined bearing surfaces 28 and 30 which
are designed to rest on the top curved surface 32 of
the center support member 16 when the pivoting members
12 and 14 are pivoted outwardly as shown in Figure 4.
Therefore, the surfaces 28 and 30 will bear a signifi-
cant amount of the forces of the pivot sections 12 and
14 during centrifugation. Consequently, the means for
pivotally connecting the pivotal members 12 and 14 to
the central support 16 will not have to bear a signifi-
cant portion of the load during centrifugation.

As shown in Figure 5, one example of pivotal-
ly attaching each of the pivotal portions 12 and 14 to
the central portion 16 could be the use of the detent
arrangement having a spherical protruding portion 34 on
the central support member 16 and a recessed mating
portion or area 36 on the connecting arms 38 on each of
the pivotal members 12 and 14. It should be noted,
however, that other means could be utilized to provide
the pivoting of the moving sections 12 and 14 to the
central portion 16. These means could utilize a conti-
nuous bar throughout the length of the central section
16 or the use of pivoting bolts or screws, etc. The
desirable use of the detent or snap type relationship



10

15

20

25

30

35

48D-274

of a spherical projection 34 and recess 36 as shown in
Figure 5 is that the holder sections which preferably
will be molded out of high strength plastic can be
snapped into and out of engagement with the central
portion 16 to enable better cleaning of the holder as
desired.

As shown in Figure 3,rwhen it is desirable to
move the tube holder with tubes therein to a position
for decanting, the movement of the support legs 24 and
26 toward each other results in the enlarged locking
surfaces 40 and 42 on the central portion 16 contacting
the tubes 23 and holding them secure within the holder
device. Decanting is done in many instances to remove
the unwanted solution and leave the centrifugated
pellet in the bottom for analysis. Consequently, it is
quite simple and expeditious to remove the solution
from a plurality of centrifugated tubes in the tube
holder for retaining of the pellet at the bottom of the
tubes. The holding of the respective leg portions 24
and 26 of the pivoting sections 12 and 14 automatically
will lock or hold the tubes in place when they are
inverted because of the bumper or locking surfaces 40
and 42 on the central portion 16.

The unique arrangement of the present inven-
tion allows for the dual usage of the device. As shown
in Figure 3, the holder device 10 can be placed on a
workbench or table top 43 with the support legs or
portions 24 and 26 oriented in a somewhat parallel
orientation with the central portion 16 to vertically
support the centrifuge tubes. However, when it is
desirable to centrifugate the centrifuge tubes, the
entire device is placed within a centrifuge rotor 44 as
shown in Figure 2 wherein the bottom edges 46 and 48 of
the support sections 12 and 14 contact the interior
side surface 50 of the rotor 44. Also, the bottom edge
52 of the central member 16 1s 1in contact with the

0029318
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interior side surface 50 of the rotor. Therefore, as
shown in Figure 2, the holder device is placed into the
rotor on end so that the tubes will maintain or assume
a horizontal orientation. During centrifugation all
the leg portions 24 and 26 of the pivoting areas.or
portions 12 and 14 along with the central portion 16
provide suppoft to the tubes during centrifugation.

In order to properly orient the tubes with
respect to the spin axis of the rotor, the pivoting
portions 12 and 14 are oriented as shown in Figure 2
with a pivot of approximately 15° with respect to the
longitudinal center lines 54 of the centrifuge tubes .
23. This permits each of the tubes to be properly .
oriented with the spin axis and force field during
centrifugation. As previously discussed with respect
to Figure 4, the bearing surfaces 28 and 30 of the sup-
port portions 12 and 14 on the central support will
assume a significant amount of the load, reducing the
forces on the pivotal connections between the pivoting
sections 12 and 14 of the support member 16.

The general configuration of the rotor 44 is
shown in Figure 7 having essentially a bowl shape or
hollow interior into which the holder devices 10 are
placed. As previously explained with respect to Figure
2, the bottom edges 46 and 48 of the support sections
12 and 14 contact the interior side surface 50 of the
rotor. The interior of the rotor is essentially smooth
on its side interior surface 50. At the center of the
rotor is a connection post 62 into which a cover, not
shown, is secured after the insertion and balancing of
the holder members 10 with the centrifuge tubes. This
cover is necessary in order to provide a smooth exter-
ior surface to the rotor to eliminate potential air
friction which would otherwise occur during the opera-
tion of the rotor. .
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In order to properly position the plurality
of tube holders 10 within the rotor 44, a support
member or spacer 64 as shown in Figure 6 is mounted on
the center post 62 in the interior of the rotor. The
spacer 64 has a central ring portion 66 designed to
receive the center post 62 of the rotor. Extending
from the center ring portion 66 are a plurality of
divider members 70 which are designed to position and
properly space the tube holders within the bowl rotor
44 of Figure 6.

Reference 1is made to Figure 7 showing the
spacer 64 within the bowl rotor 44 with a single tube
holder 10 showing its general orientation with respect
to the interior side surface 50 of the rotor 44. For
operational purposes a balanced number of tube holders
have to be placed within the rotor to provide the
proper operation of the rotor. The spacer divider
members 70 provide the proper orientation and placement
of each of the tube holders in a properly balanced
corresponding location around the circumference of the
rotor 44.

Once centrifugation has been completed, the
entire holder assembly 10 can be removed from the rotor
44 and placed on a workbench 43 shown in Figure 3
wherein the holder acts as a support means for the
tubes subsequent to centrifugation. Also, it may be
desirable to decant the solution from each of the tubes
and to leave the remaining pellet for later analysis.
By simply grasping the pivoting sections 12 and 14 and
moving them toward each other, the locking or bearing
surfaces 40 and 42 on the central portion will hold the
tubes secure within the holder and allow for the inver-
sion ~f the holder to remove the unwanted solution.

After all of the tube holders have been
removed from the centrifuge bowl rotor 44, the interior

of the bowl rotor 1s essentially smooth and free of any
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projections, except for the spacer so that any neces-
sary cleaning of the interior of the rotor can be
accomplished with ease. Typically, it is necessary in
the case of any possible leakage of one of the tube
samples that the interior be cleansed before the next
centrifugation run.

An alternate embodiment 80 of the present
invention is shown in Figure 8 having two pivotal tube
support sections 82 and 84 which are pivotally connec-
ted to each other in a manner which will be described
in more detail below. Each of the tube support sec-
tions has a plurality of apertures 86 which are de-
signed to receive centrifuge tubes. Each of the sup-*
port sections 82 and 84 have a support surface 88 and
90 respectively in which are located the apertures 86.
Each of the support sections have a support leg 92 and
94 respectively which provide support for the holder
device when it is used as a support for test tubes in a
vertical orientation on a working table or when placed
in a rotor. It should be noted that the holder device
80 operates with respect to support for centrifuge
tubes in both the rotor and on a working table in the
same manner as described previously with respect to
holder device 10.

As shown more clearly in Figure 9, the sup-
port section 84 has a plurality of center legs or posts
96, 98 and 100 which are integrally formed with the
support section 84. Similarly, support section 82 has
the center legs or supports 102, 104 and 106. Conse-
quently, the legs from each of the respective sections
are oriented in alternating sequence along the longitu-
dinal length of the holder to form the center support
for the holder device 80. When the holder device 80 is
placed within the rotor in a manner similar as shown in
Figure 2 for the holder device 10, the plurality of
center legs or supports 96-106 perform the same func-
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tion as the center post 16 in the holder device 10. 1In
other words, when in the rotor, the holder device 80

receives support in its center section from the center
legs 96-106. Also, it should be noted that all of the
legs 96-106 are lined in side-by-side relation with

their surfaces in alignment as shown in Figure 9 when
placed within the rotor in an orientation as shown in
Figure 2 for the holder device 10.

The support sections 82 and 84 are pivotally
connected together by two pivoting pins. One of the
pins 108 1is connected between the support legs 96 of
the section 84 and leg 102 of section 82. Another pin
not shown is pivotally connected between the leg 106 of
section 82 and leg 100 of section 84. Consequently, as
shown in Figure 8, the respective sections 84 and 82
can be pivoted so that, for instance, the legs 96 and
102 are at an angle to each other. When the holder
device 80 is used as a support for the tubes in a
vertical direction as shown for the holder device 10 in
Figure 3, the support legs of the section 82 and the
support legs of the section 84 are at an angle to each
other in the manner similar shown with respect to legs
96 and 102. The center legs 96-106, as well as the
side legs 92 and 94, provide support to the holder
device when the holder device 80 is oriented or placed
on a table for vertical support of the tubes.

It should be noted that the pivoting support
section 82 has a central support surface 110 which is
designed to mate with the central support surface 112
of the support section 84. Therefore, when the holder
80 is placed within the centrifuge rotor, the surfaces
110 and 112 are in contact with each other to provide
support as shown in Figure 9.

Another alternate embodiment holder device
111 of the present invention shown in Figures 2 and 3

is similar to the arrangement shown in Figure 1. The

0029318
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two support sections 113 and 114 are pivotally con-
nected to a central support 116. The centrifuge tubes
are placed in a plurality of holes 118 in the top por-
tions or panels 120 and 122 of the respective support
sections 113 and 114. The combination of the central
support 116 and the two support sections 113 and 114
carry and support centrifuge tubes when in the rotor
and when on the work table in the manner described

above.

The holder 111 in Figure 10 has a plurality
of apertures 118, each of which is designed to receive
a small volume centrifuge tube designed to hold approx~
imately 1.5 ml. As shown with respect to Figure 12, *
the holder 111 has a relatively small depth or thick-
ness and is preferably made of hard plastic-type ma-
terial. A generally semicircular tapered area 124 is
formed at the upper end 126 of each of the apertures
118 with respect to Figures 10 and 12. This tapered
portion extends from the front surfaces 121 and 123 of
the panels 120 and 122, respectively, to the upper edge
126 of each of the apertures. The taper as shown in
Figure 12 1is approximately 45° with respect to the
horizontal reference A.

Also, as shown with respect to Figures 11 and
12, a generally semicircular tapered portion 134 for
each of the apertures 118 is located on the back sur-
faces 130 and 131 of the panels 120 and 122 and extends
from the back surface 130 of the holder to the bottom
part 138 of each of the apertures 118. The incline
with respect to the tapered area 134 on the back sur-
face 130 of the panel 120 is approximately 30° with
respect to the horizontal B as shown in Figure 12.
Each of the apertures has an upper horizontal area or
ledge portion 126 and a lower horizontal area or ledge
portion 138.
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As shown in Figure 14, a centrifuge tube 140
with its support collar 142 and cap portion 144 is in-
serted into one of the apertures 118 within the holder
111. when the holder 10 is positioned vertically in a
rotor which is stationary, the tube will orient at ap-
proximately 30° with respect to the horizontal, since
the side surface 146 of the tube 140 will be oriented
with the lower tapered portion 134 in the aperture 118.
As the centrifuge rotor is moved from the rest position
to the operational speed of the centrifuge, the tube 40
will pivot to the horizontal position shown in Figure
13. The upper horizontal surface 126 within each of
the apertures 118 will provide a pivot edge around
which a tube will pivot to automatically find its prop-~
er support orientation for the collar 142 of the tube.
It should be noted that the shoulder area 148 of the
collar 142 will find support on the front surface 121
and 123 of the respective panels 120 and 122 around the
aperture 118.

Because of the unique design of the present
invention, the support of the holder for the shoulder
148 of the tube will always be well over 180° around
the collar of the tube as shown in the shaded portion
of Figure 16. Therefore, the support is distributed
around a major portion of the collar of the tube and
will prevent any type of extrusion or deformity in the
tube when subjected to the high forces induced by cen-
trifugation. Prior approaches for establishing a hol-
der device to carry a plurality of small volume tubes
had a significantly smaller area of the collar sup-
ported during centrifugation and, therefore, caused the
tube to be possibly subjected to deformation because of
the high stress exerted at the relatively small support
area. This was because in the pivoting of the tube in
previous arrangements the tube would randomly find its
equilibrium position which resulted in less support to
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the tube. Figure 15 shows in shaded areas the much
smaller support areas that were established in prior
types of adapter devices for the small volume tubes.

The important aspect of the present invention
is the location of the pivot edge 126 with respect to
the support surface on the front surfaces 121 and 123
of the holder panels 120 and 122, respectively. The
pivot edge 126 during centrifugation directs or forces
the tube into its proper support location so that the
support shown in Figure 16 is achieved around the col-
lar of the tube.

It is envisioned that a similar type of
centrifuge tube holder could be made from other Variou%
specific configurations while still encompassing the
primary concepts of the present invention. Any number
of holes or apertures for test tubes could be placed
within each of the holders depending upon the size of
the holders constructed.
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Claims:

1. A centrifuge tube holder (10) for sup-
porting at least one centrifuge tube (23) at a speci-~
fied orientation within a centrifuge rotor (44) charac-
terized by a first pivotal section (12) and a second
pivotal section (14), each of the sections supporting
at least one centrifuge tube, the sections being pivot-
ally connected to a central member (16) each of the
‘sections being pivotal independent of each other, the
centrifuge tube in the first pivotal secton being ori-
ented at a different radial angle to the spin axis of
the rotor than the centrifuge tube in the second pivo-
tal section, the central member with the first and sec-
ond pivotal sections providing vertical support for the
centrifuge tubes when the holder is removed from the
rotor and placed on a horizontal surface.

2. A centrifuge tube holder as defined in
claim 1, and additionally comprising locking means (40
and 42) on the central portion which contacts ‘the sides
of the centrifuge tubes so that the centrifuge tubes
are held securely within the holder when the first and
second sections are pivoted toward each other.

3. A centrifuge tube holder as defined in
claim 1, and additionally comprising a plurality of
equally spaced divider members (70) within the rotor
for positioning the holder within the rotor in a prop-
erly balanced position.

4. A centrifuge rotor tube holder (111)
having an elongated panel (120) for placement in a
rotor and having at least one aperture (118) through
the panel for receipt of a centrifuge tube, the panel
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having a front surface (121) and a back surface (130),
characterized by a first semicircular tapered portion
(124) of the aperture (118) from the front surface
(121) toward the back surface (130) and a second semi-
circular tapered portion (134) of the aperture (118)
from the back surface (130) toward the front surface
(121), the first and second semicircular tapered por-
tions being on opposite halves of the aperture, the
tapered portions facing each other within the aperture
so that the tube (140) will assume the tapered orien-
tation when placed in the aperture when the rotor is at
rest (Figure A), the tube pivoting within the panel to
a position (Figure B) perpendicular to rotor spin axié
when the rotor is operating.

5. A centrifuge rotor tube holder as de-
fined in claim 4, and additionally comprising a pivot
edge (126) for properly positioning the tube (140) as
it pivots from an inclined position (Figure 14) to a
horizontal position (Figure 13) so that more than half
of the collar (142) of the tube is supported on the
front surface (121).
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