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1. 

3,133,882 
CENTRFUGES WITH RETAINERS, RETARNERs, 
AND BOTTLE STOPPERS FOR USETHEREWITH 
David F. Mitchel, Tewksbury, and Richard W. Schnader, 
Winchester, Mass., assignors to International Equip 
neart Compaay, Boston, Mass., a corporation of 
Massachusetts 

Filed July 21, 1951, Ser. No. 25,782 
5 Claims. (C. 233-26) 

The present invention relates to centrifuges provided 
with retainers for use in preventing damaging distortions 
of plastic bottles in use, to the retainers, and to bottle 
stoppers useable with certain of such retainers. 

It is common practice to provide a centrifuge head 
with a series of arcuately spaced, bottle-receiving cavities 
that have their axes outwardly and downwardly inclined 
from the bottom of a central, upwardly opening cavity. 
While stainless steel bottles are available for use with 
Such heads, their cost is such that it is a much wider prac 
tice to centrifuge the material in plastic bottles. 
Such bottles, while considerably less costly than those 

of stainless steel, have features that are decidedly dis 
advantageous in that they are flexible and "cold flow” and 
hence distort, in a centrifugal field, unless suitably con 
fined. As it is the usual practice to have the stoppered 
ends of the bottles protrude from their cavities, the distor 
tion of the bottles, at least above rather low centrifuge 
speeds, often results in bottle ruptures or their permanent 
distortion and it is the elimination of these objectionable 
consequences that are the general objectives of the pres 
ent invention. 

In accordance with the invention, this objective is at 
tained by providing each head with a retainer in the form 
of an insert which is centered within the central head 
cavity and provided with a series of seats, one for each 
bottle-receiving recess and shaped and dimensioned to 
overlie at least a part of the mouth of a bottle positioned 
in the subjacent bottle cavity and, where the bottle pro 
trudes from such a cavity, the seat includes an arcuate 
portion that functions to back the outer portion of the 
protruding bottle part and is contoured to correspond to 
the shape thereof. 
The retainer-establishing insert is preferably cylindrical 

and dimensioned to fit the central, upwardly opening head 
recess, and, in one embodiment of the invention, the re 
tainer seats partially overlie the stoppered ends of the 
bottles while, in another embodiment, the stoppered bottle 
ends are positively anchored to the retainer. 

It is preferred that the retainers be anchored to the 
heads and this may be done by locking each retainer to 
its head, by providing a head cover that is locked to a 
head in engagement with the upper face of the retainer 
seated therein, or by using both expedients. 

in the accompanying drawings, there are shown illus 
trative embodiments of the invention from which these 
and other of its objectives, novel features, and advantages 
will be readily apparent. 

in the drawings: 
FIGURE 1 is a vertical section through a centifuge 

head with a partly sectioned, stoppered bottle in one of 
its bottle receiving cavities and with a retainer in ac 
cordance with the invention in place, 
FIGURE 2 is a bottom plan view of the retainer, 
FIGURES 3 and 4 are, respectively, bottom and top 

perspective views thereof, 
FIGURE 5 is a view, similar to FIGURE 1, illustrat 

ing a retainer and bottle stopper construction in accord 
ance with another embodiment of the invention, 
FIGURE 6 is a partly sectioned, edge view of the 

retainer of FIGURE 5, and 
FIGURE 7 is a bottom plan view thereof. 
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A typical centrifuge head is generally indicated at 10 

and is shown as having a central, upwardly opening, 
cylindrical cavity 11 and a series of arcuately spaced, 
bottle-receiving cavities 12 opening into the bottom there 
of and having their axes outwardly and downwardly in 
clined. At the upper end of the cavity 11, there is a 
E. shoulder 1A for a cover C shown only in FIG E 5. 
A conventional plastic bottle is generally indicated at 

13 and is shown as having a shoulder 14 defining a neck 
15 with its mouth closed as by an expansible stopper, 
generally indicated at 16. The stopper 16 comprises a 
centrally recessed cap 17 fitting the mouth of the bottle 
13 and provided with a flange 18 overlying the lip there 
of. A flanged keeper 19 fits freely in the mouth of the 
bottle and confines an annular, compressible seal 20 be 
tween it and the cap 17. The keeper 19 has a threaded 
stem 2 extending through the cap 17 and provided with 
a cap-engaging nut 22 by the rotation of which the seal 
20 may be compressed to render it effective due to the 
resulting expansion thereof, or released to enable the 
stopper 5 to be removed. 
The bottle 13 is shown as protruding from its cavity 
2 from a Zone near but below its shoulder 14. As a 

consequence, as the rate of rotation of the head increases, 
the force exerted on the outer portion of the protruding 
bottle part increases until it is distorted towards the wall 
of the cavity A. As the bottle-receiving cavities are, in 
the illustrative embodiment of the invention, internally 
tangent to the cavity 11, their junctions therewith define 
angular projections 23 so that the danger of a bottle rup 
turing, as its wall is forced over the edge of its cavity 
is on either side of such a projection, is substantial even 
at moderate centrifuge speeds. At the same time, the wall 
of the bottle 13 on the inner side thereof, tends to col 
lapse, due to the displacement of the liquid, as indicated 
by the dot-dash line 24 and the outer portion of the 
stopper 16 is urged upwardly while the inner portion is 
pulled downwardly by such partial collapse. 

In accordance with the invention, a retainer, generally 
indicated at 25, is provided to prevent such objectionable 
distortions of the bottles 13. The retainer 25 is shown 
as a ring whose outer surface 26 is cylindrical and di 
mensioned to fit the cavity 1. The inner surface of the 
retainer is provided with a series of arcuately spaced, 
arcuate, recessed seats 27, one for each bottle receiving 
cavity 12 and shaped and dimensioned to overlie part of 
the stopper 16, and being shown as disposed in a plane 
at right angles to the axes of the subject bottle cavity 
12. Each seat 27 has an arcuate portion 28 contoured 
as required by the shape of the protruding part of the 
bottle thus to serve as a backing for the outer portion 
therefor. The seats and their portions 28, preferably, are 
about 180 in extent and each is centered along a line 
which, when the retainer is in use, is an extension of the 
axis of the subjacent bottle-receiving cavity. 
With such a retainer, the shoulder zone of a plastic 

bottle is firmly backed against damaging distortion and 
the outer portion of the stopper 16 is confined. The bottle 
is still, however, responsive to the distorting effects that are 
due to liquid displacement so that the retainer is subjected 
to lifting pressures which can be objectionable at speeds 
that, while substantially higher than those at which un 
restrained bottles are dangerously distorted, are in a rela 
tively moderate speed range. For that reason, the re 
tainer is shown as being locked to the head 10 as by gen 
erally indicated locks 30. The locks 30 are shown as of 
a type including sockets 31 in the wall of the head 10. 
Plungers 32 are yieldably held in bores 33 against entry 
into respective ones of the sockets 31 by springs 34 which 
are operative until their holding force is overcome by 
centrifugal force. The plungers 32 then seat in the 
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sockets 31 to prevent movement of the retainer relative 
to the head. 

In FIGURES5 through 7, there is shown another em 
bodiment of the invention which is well adapted to meet 
the requirements of even higher centrifuge speeds. The 
generally indicated retainer 35 is similar to the retainer 25 
in that it is ring-shaped and its outer surface 36 is cylindri 
cal and dimensioned to fit the head cavity 11. The re 
tainer 35 has a series of recessed seats, generally indi 
cated at 37, and these are arcuately spaced. There is one 
Such seat 37 for each bottle cavity 2 and it is dimensioned 
to overlie the stoppered end of a bottle 13 positioned 
therein and is in a plane at right angles to the axis of the 
Subjacent cavity 12. As the bottles 13 are dimensioned 
to protrude from the cavities 12, each seat has an arcuate 
portion 38, shown as somewhat more than 180° in extent, 
to serve as a backing for the outer portion of a protruding 
bottle part and contoured to correspond to the shape there 
of. The inner portion of each recessed seat 37 fits over 
the inner portion of each stoppered bottle and the under 
surface of the retainer 38 is shown as annularly grooved 
as at 39 to provide an annular wall 40 tangent to each 
recess 37 and in parallel with the axis of the head. 
The bottle stopper 16A is similar to the stopper 6 ex 

cept that its threaded stem 21A is of sufficient length to 
pass upwardly through a bore 41 with which each seat 37 
is formed and which is disposed, when the retainer is in use, 
as a continuation of the axis of the subjacent bottle cavity 
12. The diameter of the bores 41 is sufficient larger than 
that of the stems 21A to permit the retainer 35 to be 
seated in the cavity 11 of the head 10 with the stems 2A 
extending freely upwardly through the upper retainer sur 
face. The bores 41 open through the face 42 of an an 
nular channel 43, the face 42 of which being parallel 
with respect to each seat 37. The bore 41 is shown as 
receiving a sleeve-like nut 44 threaded on the stem 21A 
with its flange 45 engaging the face 42 and holding the 
stoppered mouth of the subjacent bottle against the over 
lying seat. By this arrangement, the distorting forces 
exerted on each bottle are largely cancelled by those 
exerted on the others. 

In high centrifugal fields, liquid displacement exerts 
sufficient upward thrust to make the positive anchoring of 
the retainers against upward movement desirable. Such 
anchoring may be effected by locking the retainers to their 
heads as has been discussed in connection with the re 
tainer illustrated by FIGURES 1 through 4 but in FIG 
URE 5, such anchoring is shown as effected as by means 
of the cover C with which heads of the type herein shown 
are commonly provided. 
As shown in FIGURE 5, the cover C has a central 

opening 46 receiving the stem 47 and an O-ring 48 which 
is compressed against the stem 47 by the stem knob 49. 
The cover C is held on the stem 47 as by a retaining ring 
50. At the lower end of the stem 47 there is a shoulder 5 
and an axial projection 52 threaded for entry into the 
threaded bore 53 of an adaptor 54 attachable to the drive 
shaft (not shown) as by a pin 55 and provided with a 
flange 56 through which extend screws 57 anchoring the 
adaptor 54 to the head 10. The upper end of the adaptor 
54 is recessed as at 58 to provide a seat for the seal 59 
engageable by the shouldered end of the stem 47. By 
this arrangement, the projection 52 may be threaded into 
the adaptor 54 to bring the cover C against its seat A 
and compressing the O-ring 60. It will be noted that the 
retainer 38 is shown as having a central hub portion 61 
which projects for engagement by the attached cover C. 
We claim: 
1. In combination, a centrifuge head of the type hav 

ing a central, upwardly opening, cylindrical cavity and 
for use with plastic bottles each having a straight sided 
cylindrical container part and a cap of Smaller cross Sec 
tional area, said head having a plurality of smaller, bot 
tle-receiving, cylindrical cavities opening into the bottom 
of the central cavity and having their axes outwardly and 

10 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

3,133,882 
4. 

downwardly inclined, each bottle receiving cavity being 
straight sided and dimensioned to snugly receive such a 
bottle with its capped end protruding into said central 
cavity, and a cylindrical retainer dimensioned to fit snug 
ly within said central cavity and to be centered thereby, 
said retainer including a plurality of downwardly open 
ing seats, one above each bottle receiving cavity, each 
seat including arcuate portions whose axes are outward 
ly and downwardly inclined with each in alinement with 
the axis of an appropriate one of said bottle receiving 
cavities, the arcuate portions of each seat being dimen 
Sioned to snugly receive the outwardly disposed surfaces 
of a capped end of a bottle supported in the subjacent 
bottle receiving cavity in a zone inclusive of the junction 
of the central cavity with each bottle receiving cavity and 
of an arcuate extent opposing distortion of that bottle 
while in a centrifugal field. 

2. The combination of claim 1 and centrifugally op 
erated locking means between the retainer and the wall 
of the head defined by its central cavity holding the re 
tainer against upward movement during centrifugation. 

3. The combination of claim 1 in which the retainer 
has a central, upwardly opening hub portion, and lock 
ing means in the form of a cover closing the central 
cavity and seated against the upper surface of the hub 
portion of the retainer, and an axial cover attaching mem 
ber extending downwardly through the cover and hub por 
tion and threaded into the head. 

4. In combination, a plurality of plastic bottles each 
including a straight sided, open-ended, cylindrical con 
tainer part and a stopper within said open end, each stop 
per including an axially protruding bolt, a centrifugal 
head of the type having a central, upwardly opening cylin 
drical cavity having a plurality of smaller, bottle receiv 
ing, cylindrical cavities opening into the cylindrical cav 
ity and having their axes outwardly and downwardly in 
clined, each bottle receiving cavity being straight sided 
and dimensioned to snugly receive one of said bottles 
with its capped end protruding into said central cavity, 
and a cylindrical retainer dimensioned to fit snugly and 
be seated within said central cavity and to be centered 
thereby, said retainer including a plurality of downward 
ly opening seats, one above each bottle receiving cavity 
and including arcuate portions whose axes are outwardly 
and downwardly inclined with each in alinement with the 
axis of an appropriate one of said bottle receiving cav 
ities, the arcuate portions of each seat being dimensioned 
to Snugly receive the outwardly disposed portions of the 
capped end of the bottle supported in the subjacent bot 
tle receiving cavity in a zone exclusive of the junction of 
the central cavity with each bottle receiving cavity and 
of an arcuate extent opposing distortions of that bottle 
while in a centrifugal field, each seat having a bore open 
ing upwardly through said retainer at such an angle and 
of Such size that the stopper bolt of the subjacent bot 
tle passes therethrough as said retainer is seated, each 
stopper bolt being of sufficient length to extend upward 
ly therethrough, and an anchor on each bolt and engag 
ing the upper surface of said retainer, and plugging the 
bore through which that bolt extends to prevent move 
ment thereof. 

5. In combination, a centrifugal head of the type hav 
ing a central, upwardly opening, cylindrical cavity and 
for use with plastic bottles having a straight sided, open 
ended, cylindrical container part and a stopper in its open 
end and having an axially disposed, protruding bolt, said 
head having a plurality of smaller, cylindrical bottle re 
ceiving cavities opening into the cylindrical cavity and 
having their axes outwardly and downwardly inclined, 
each bottle receiving cavity being straight sided and di 
mensioned to snugly receive such a bottle with its capped 
end protruding into said central cavity, and a cylindrical 
retainer dimensioned to fit snugly within said central cav 
ity and to be centered thereby, said retainer including a 
plurality of downwardly opening seats, one above each 
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bottle receiving cavity, each seat including arcuate por 
tions whose axes are outwardly and downwardly inclined 
with each in alinement with the axis of an appropriate 
one of said bottle receiving cavities, the arcuate portions 
of each seat being dimensioned to snugly receive the 
capped end of a bottle in the subjacent bottle receiving 
cavity in a zone inclusive of the junction of the central 
cavity with each bottle receiving cavity and of an arcuate 
extent opposing distortion of that bottle while in a cen 
trifugal field, each seat having a bore opening upwardly 
through said retainer disposed and dimensioned to re 
ceive a stopper bolt as said retainer is seated. 
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