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[5 7] ABSTRACT 
A drum structure adapted to be rotated at a high 
speed for the centrifugal separation of gaseous mix 
ture. The drum is of a composite structure comprising 
a ?rst drum part and a second drum part ‘disposed on 
the outer periphery of the ?rst drum part. The latter is 
made of a metal which is resistant to the corrosion by 
the gaseous mixture while the second drum part is 
made of a plastic material reinforced with a large 
number of ?bers wound and extending circumferen 
tially. The second drum part is composed of a plurality 
of ring-like members each of which is shorter than the 
?rst drum part whereby the manufacture of the drum 
is simpli?ed. ‘ 

11 Claims, 9 Drawing Figures 
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HIGH-SPEED ROTATION DRUM FOR USE WITH A 
CENTRIFUGAL SEPARATOR FOR GASEOUS 

~ MIXTURE 

BACKGROUND OF THE INVENTION 

Gaseous materials such as UFG are separated either 
by a gas-dispersion diaphragm process or by centrifural 
separation process. The present invention is concerned 
with the centrifugal separation process. The centrifugal 
separation and concentration of UF6 is carried out in 
such a manner that a quantity of UPS is introduced into 
a drum rotating at a high speed to place the quantity in . 
a centrifugal ?eld so that UPS is urged by the centrifu 
gal force against the inner peripheral surface of the 
drum. At this time, large pressure gradient is generated 
in UFG so that the latter is separated by the pressure dis 
persion into a required gas and unnecessary ones. The 
required gas thus obtained will be further subjected to 
a similar process which is repeated to ultimately‘pro 
duce a concentrated quantity of gas. 

It has been found that the concentration of UFB by 
means of the centrifugal separation process is more 
economical than by the gas-dispersion diaphragm pro 
cess if the high-speed rotation drum attains its periph 

centrifugal separation bf UPS varies in proportion to 
the peripheral speed of the high-speed rotation drum 
to the fourth, so that a little increase or decrease in 
the peripheral speed greatly in?uences the ability of 
the separation. In the certrifugal separation process, 
therefore, efforts have been made to increase the 
peripheral speed of the high-speed rotation drum of 
the centrifugal separator. “m ____V_~_W 

For this purpose, it is required that the high-speed ro- ' 
'- tary drum be made of a material having a large tensile 
strength in circumferential direction and a small den 
sity, i.e., a material of a large specific tenacity. Among 
metallic materials, extra super duralmin is considered 

’ to be most suited for the high-speed rotation drum of 
- a gaseous material centrifugal separator while a plastic 
material reinforced with circumferentially wound ? 
bers is believed to be‘appropriate for the purpose 
among non-metallic materials. Researches and tests are 
being made on these materials in the art. ' 
Extra super duralmin provides insufficient speci?c 

- tenacity for the high-speed rotary drum while a ?ber 
reinforced plastic material has its specific tenacity suf 
ficient to enable the drum to withstand a peripheral 
speed higher than 400 m/sec. However, in the case 
where a plastic material concerned is reinforced with 
glass fibers, the reinforced plastic material is not practi 
cable because glass ?bers are weakened by corrosive 
gas, HF, produced by UF6 under the presence of water. 
A fiber other than glass fibers, such as carbon fibers, is 
resistant to the corrosion by HF. However, the mechan- 5 
ical strength of carbon ?ber is reduced by a radiation 
material such as uranium contained in UPS. - 

In order to solve the problems above discussed, the 
inner peripheral surface of the high-speed rotation 
drum of a fiber-reinforced plastic may be coated with 
a layer of a HF-resistant and radiation-resistant mate 
rial as by vaporizing ‘a HF-resistant and radiation‘ 
resistant metal onto the inner surface of the drum. Such 
a layer would be quite advantageous if the coated drum 

. could be used in stationary condition. However. they 
drum is intended to be rotated at a high speed. During 
rotation, the drum will be subjected to various kinds of 
“forces which tend to cause the drum to be so deformed 
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that the vaporized‘ metal layer is peeled off the drum. 
Thus, the operation of a drum with a vaporized metal 
layer thereon will be quite dangerous. 
The use of a high-speed rotation drum which is sim~ 

ply made of a ?ber-reinforced plastic material only will 
be quite dangerous. Specifically, the high-speed rota 
tion drum of a ?ber-reinforced plastic is reinforced 
with ?bers which are wound and extend in circumfer 
ential direction of the drum so as to increase the cir 
cumferential tensile strength thereof while the drum 
provides lesser axial tensile strength. This tends to 
allow the drum to be easily damaged if the drum is sub 
jected to axial tensile stress during high-speed rotation. 

In order that the axial tensile strength of the ?ber 
reinforced plastic drum may be improved, an attempt 
has been made to wind the ?bers to extend in a direc 
tion at an angle with respect to the circumferential di 
rection of the drum. This attempt somewhat increases 
the axial tensile strength of the drum but greatly de 
creases the strength and modulus of elasticity in the cir 
cumferential direction of the drum with a disadvanta 
geous result that the allowable limit of the speed of the 
‘drum is lowered. Thus, the_att_ernpt is unsuccessful. 

There has been developed a composite highi-speed 
rotation drum composed of metallic and non-metallic 
materials. More speci?cally, the drum includes a first 
drum part of a metal such as extra super duralmin 
which is resistant to the corrosive action of UPS. The 
metal provides insufficient speci?c tenacity for the 
drum part to withstand the rotation at a required high 
speed and, thus, is reinforced with a second drum part 
provided on the outer peripheral surface of the first 
drum part. The second drum part is made of a fiber 
reinforced plastic material having a large speci?c te 
nacity. This arrangement provides a drum which will 
withstand high-speed rotation in that the ?rst drum part 
deals with the- corrosion and the axial tensile stress 
while the second drum part bears the circumferential 
tensile stress. 
The composite drum is manufactured by the follow 

ing method: First of all, the ?rst drum part is accurately 
worked. Then, fibers are wound on the outer peripheral 
surface of the worked first drum part as by filament 
winding process. A plastic material is then cured on the 
?bers to form a second drum part which is then worked 
to ?nish the outer peripheral surface thereof. However, 
the first drum part is apt to be damaged during the for 
mation of the second drum part, i.e., when the ?bers 
are wound and the plastic is cured by heat. Moreover, 
if a crack is formed in the second drum part during the 
surface ?nishing thereof, the second drum part be 
comes useless in its entirety. For this reason, particular 
attention, a great amount of labour and time are re 
quired for the formation of the second drum part. In 
addition, ?laments have to be wound over the entire 
length of the ?rst drum part. This not only requires sub 
stantial amount of time but also need skilled and expe 
rienced technique to provide the second drum part 
with a uniform quality. Furthermore, since the ?rst and 
second drum parts are united or secured together at an 
earlier stage of manufacture, the adjustment for bal 
anced rotation of the drum involves very dif?cult work. 
There is an alternative method of making a drum of 

this kind. This method includes the steps of preparing 
the ?rst and second drum parts separately and securing 
the parts together either by shrinkage ?t or by provid 
ing the parts with tapered mating surfaces. In any way, 
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since the drum parts may be respectively adjusted for 
balanced rotation before they are secured together, a 
resultant composite drum may be balanced for rotation 
with the ?rst drum part not deformed. 
Since the ?rst drum part is made of a metal and thus 

is of a uniform density throughout, the drum part may 
be easily adjusted for balanced rotation by precisely 
working the part. However, since the second drum part 
is made of a ?ber-reinforced plastic material, it is inevi 
table for the second drum part to have areas in which 
the ratio of ?ber content with respect to a unit of mass 
of the material of the second drum part is different 
from a similar ratio in other areas. This causes uneven 

density of the second drum part and. thus, makes it dif 
?cult to adjust the part for balanced rotation. It will be 
appreciated that, since a drum of this kind is elongated, 
i.e., 30 cm in diameter and 200 cm in length as an ex 
ample, it is in fact dif?cult to adjust such an elongated 
body for balanced rotation. 
Normally, the opposite ends of a high-speed rotation 

drum are supported and closed by end plates. During 
high-speed rotation, the axially central portion of the 
drum is expanded to an increased diameter by the cen 
trifugal force while the opposite ends of the drum are 
subjected to lesser expansion as compared with the 
central portion. The difference in the expansion does 
not cause much problem on the ?rst drum part which 
is made of a metal while the difference will cause 
cracks to be produced in the second drum part of a ? 
ber-reinforced plastic material. More speci?cally, since 
the second drum part is reinforced with circumferen 
tially extending fibers, the drum part exhibits a large 
tensile strength in the circumferential direction as dis 
cussed in the above. The drum part, however, provides 
a lesser tensile strength in the axial direction. For this 
reason, when the drum is subjected to bending stress 
along the length thereof, the second drum part is sub 
jected to compression on the inner side thereof while 
the outer side is subjected to tensile stress which causes 
cracks to be produced in the second drum part. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
composite high-speed rotation drum for use with a cen 
trifugal separator for gaseous materials which drum can 
be easily manufactured. It is another object of the pres 
ent invention to provide a composite high-speed rota 
tion drum of the class speci?ed in the preceding para 
graph and which can easily be adjusted for balanced ro 
tation. 

It is a further object of the present invention to pro 
vide a composite high-speed rotation drum of the class 
speci?ed and which can withstand the bending stress 
produced along the length of the drum during opera 
tion thereof. 

It is a still further object of the present invention to 
provide a composite high-speed rotation drum of the 
class speci?ed and which sustains minimized damage 
during the manufacture and operation of the drum. 
According to the present invention. there is provided 

a composite high-speed rotation drum for use with a 
centrifugal separator for gaseous materials, said drum 
comprising a ?rst drum part of a metal and a second 
drum part of a ?ber-reinforced plastic material ?tted 
onto the outer peripheral surface of said ?rst drum 
part, wherein said second drum part comprises a plural 
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4 
ity of annular members each of which is shorter than 
said ?rst drum part. 
Other objects and features of the present invention 

will be made apparent by the following description with 
reference to the accompanying drawings. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a longitudinal partial sectional view of a 
centrifugal separator equipped with a high-speed rota 
tion drum according to the present invention; 
FIG. 2 is an enlarged partial longitudinal sectional 

view illustrating the details of the drum according to an 
embodiment of the invention; 
FIG. 3 is a similar view but illustrating another em 

bodiment of the invention; 
FIG. 4 is a fragmentary longitudinal sectional view of 

a drum according to a further embodiment of the in 
vention; 
FIG. 5 is a view similar to FIG. 4 but illustrating a 

drum according to a still further embodiment of the in 
vention; 
FIG. 6 is a fragmentary side elevation of a drum ac 

cording to a still further embodiment of the invention; 
FIG. 7 is a diagrammatic fragmentary longitudinal 

sectional view illustrating the drum shown in FIG. 6 in 
its operation; and 
FIGS. 8 and 9 are fragmentary longitudinal sectional 

views of still further embodiments of the invention il 
lustrating modi?ed connections between drums of the 
invention and end plates, respectively. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring ?rst to FIG. 1, there is shown a centrifugal 
separator for separating gaseous materials such as UFB. 
Generally, the separator comprises a high-speed rota 
tion drum 1, bearing means rotatably supporting the 
drum 1 and a drive means 13 for rotating the drum 1 
at a high-speed. 
The high-speed rotation drum 1 is vertically posi 

tioned and has its opposite ends secured to end plates ' 
4A and 4B which hermetically close the drum 1. Hol 
low shafts 5A and 58 extend outwardly from the cen 
tral portions of the end plates 4A and 48, respectively. 
The shafts 5A and 5B are coaxial with drum 1 and com 
municate the interior of the drum with the exterior 
thereof. The shafts 5A and 5B are rotatably supported 
at the ends by bearings 10B and 10C mounted on frmae 
members 7, 8 and 14 surrounding the drum 1. 
A thinner tube 6 is disposed within the hollow shaft 

5A with spacers positioned therebetween and extends 
coaxially with the shaft 5A. The tube 6 has its upper 
end portion extending upwardly beyond the upper end 
of the hollow shaft 5A while the lower end portion of 
the tube 6 extends into the high-speed rotation drum 1. 
The tube 6 has mounted thereon a disc 6A disposed 
within the drum 1 adjacent the end plate 4A. The upper 
end of the tube 6 is rotatably supported by a bearing 
10A which in turn is secured to frame members 9A and 
9B. Adjacent the ends of the hollow shafts 5A and 5B 
and the tube 6, gas chambers 11A, 11B and 11C sepa~ 
rated one from another are de?ned by the bearings 
10A, 10B and 10C and the frame members 9A, 9B and 
9C, respectively. A gas supply conduit 12A is con 
nected to the gas chamber 11A while gas discharge 
conduits 12B and 11C are connected to the gas cham 
bers 11B and 12C. respectively. Within the frame 
member 8 is provided a drive means such as an electric 
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motor 13 for rotating the drum 1 at a high-speed. A 
heater 15 is mounted on the inner surface of the frame 
member 7 at a level corresponding to the upper portion 
of the drum l. 
The separator of the above-described arrangement is 

operative to separate gaseous materials such as UFG. 
Speci?cally, the drive means 13 is energized to rotate 
the drum at a high speed and the heater 15 is also ener 
gized to heat the outer peripheral surface of the upper 
portion of the drum 1. A quantity of UF6 is introduced 
into the gas chamber 11A through the supply conduit 
12A. The gaseous material is then passed through the 
tube 6 into the drum 1 in which the materialis sub 
jected to strong centrifugal force until the material is 
separated into gases. Under the influence of the tem 
perature gradient within the drum 1, one of the sepa 
rated gases ?ows through the gap between the end 
plate 4A and the disc 6A into the hollow shaft 5A from 
which the gas flows through the gas chamber 1 18 at the 
end of the shaft 5A and through the discharge conduit 
128 into a container (not shown). The other gas flows 
through the hollow shaft 58 at the bottom of the drum 
1 into the gas chamber 11C from which the gas is 
passed through the discharge conduit 12C into another 
container (not shown). 
Referring now to FIG. 2, the high-speed rotation 

drum 1 includes a first or inner drum part 2 made of a 
metal such as, for example, extra super duralmin, 
which has a large speci?c tenacity and is resistant to the 
corrosive and deteriorating action of the gaseous mate 
rial.‘ On the outer periphery of the first drum part 2, are 
provided a plurality of axially arranged shorter sleeve 
or annular members 3A, 3B, 3C and 3D formed from 
‘a fiber-reinforced plastic material such as, for example, 
epoxy resin reinforced with glass or carbon fibers ex 
tending circumferentially of the annular members. The 
inner'drum part 2 and the annular members 3A, 3B, 3C 
and 3D are respectively adjusted for balanced rotation 
before they are assembled and secured together into a 
completed drum by any conventional fitting process 
such as shrinkage fit or providing the members with ta 
pered mating surfaces. 
The arrangement shown in FIG. 2 provides an advan 

tage that the annular members 3A, 3B, 3C and 3D 
which form the second part of the drum 1 deal with the 
circumferential tensile stress produced by a high-speed 
rotation of the drum while the first or inner drum part 
2 deals with the axial tensile stress and the corrosive 
and deteriorating action of the gaseous materials to be 
separated. . 

In addition. each of the shorter annular members 3A, 
3B. 3C and 3D can be made precisely within a short 
ened time and. moreover, can be relatively easily ad~ 
justed for balanced rotation. It will be appreciated that, 
if the second or outer drum part is of a unitary structure 
which consists of an elongated tubular member as in 
the case of the prior art, it is extremely difficult and re 
quires a great amount of time to make the quality of the 
second drum part uniform. Moreover, the annular 
membes 3A, 3B, 3C and 3Dlare each shorter than the 
first drum part 2, the work on the members, such as 
winding of filamentous ?bers, can be completed in a 
shortened time. Also,each of the annular members can 
be formed to have uniform quality. Furthermore, the 
variation in the ratio of ?ber content per unit of length 
of each annular member is minimized to enable the ad 
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a 
justment for balanced rotation to be minimized and 
simpli?ed. 
The present invention provides an additional advan 

tage that, if one of the annular members of the second 
drum part is damaged during the manufacture or oper 
ation of the drum 1, the damaged annular member 
alone may be replaced with another one rather than the 
second drum part being placed in its entirety. Thus, the 
high-speed rotation drum according to the present in 
vention is quite economical. 
The invention provides a further advantage that, 

even if one of the annular members 3A, for example, 
should be damaged, the damage does not befall to the 
other annular members because the second drum part 
is composed of a plurality of separate annular mem 
bers. To the contrary, with a second drum part which 
is of a unitary structure as in the prior art drum struc 
ture, if a crack is produced in an area of the second 
drum part during rotation thereof, the crack will rap 
idly grow and will be extended to other areas to break 
the drum part. 
A description will then be made with respect to an 

other embodiment shown in FIG. 3. The high-speed ro 
tation drum of this embodiment comprises a first drum 
part 2 of a metal covered with a second drum part 
which consists of a plurality of axially arranged annular 
members 3A, 31A, 31B, 31C and 3D of plastic materi 
als reinforced with circumferentially extending fibers. 
The embodiment shown is substantially identical with 
the preceding embodiment except that the annular 
members 3A and 3D are made of a carbon ?ber 
reinforced plastic material while the other annular 
members 31A, 31B and 31C are made of a glass fiber 
reinforced plastic material. It will be remembered that 
the drum 1 of the embodiment shown in FIG. 2 has its 
annular members 3A to 3D all made of a plastic mate 
rial reinforced with glass fibers or carbon ?bers. 

It is to be noted that a carbon fiber-reinforced plastic 
material has a greater mechanical strength and, more 
particularly, the tensile strength in the direction of the 
fibers than those of a glass ?ber-reinforced plastic ma 
terial. Thus, the annular members of a second drum 
part all made of a carbon fiber-reinforced plastic mate 
rial will satisfy the requirement. However, a carbon fi 
ber-reinforced plastic material is very expensive as 
compared with a glass ?ber-reinforced plastic material. 
It will, therefore, be economical to employ annular 
members 31A to 31C of a glass ?ber-reinforced plastic 
material at the portions or sections of the second drum 
part where the glass fiber-reinforced plastic material 
meet with the mechanical strength requirement. This 
concept of the invention is employed in the embodi 
ment shown in FIG. 3. Namely, since the opposite ends 
of the drum I are secured to the end plates ‘EIA and 48, 
respectively, the annular members 3A and 3D of a car 
bon ?ber-reinforced plastic material are positioned at 
the ends of the second drum part so as to largely rein 
force the portions of the drum adjacent the connec 
tions to the end plates while the annular members 31A 
to 31C of a glass ?ber-reinforced plastic material are 
positioned in the axial center sections of the second 
drum part where a lesser mechanical strength is re 
quired than at the ends of the second drum part. 
A certain type of centrifugal separator for gaseous 

materials is designed such that the outer periphery of 
the upper portion of the high-speed rotation drum 1 is 
heated to produce a temperature gradient within the 
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drum so as to facilitate the separation of the gaseous 
materials. The drum 1 is deformed to have an increased 
larger diameter at the heated portion than at the other 
portions along the length of the drum. This deforma 
tion subjects the connections between the drum 1 and 
the end plate 4A to undue stress and results in damage 
of the drum. 
A high-speed rotation drum 1 shown in FIG. 4 is de 

signed to withstand the undue stress caused by the de 
formation due to the heating of the drum. More speci? 
cally, the drum of the embodiment shown in FIG. 4 
comprises a ?rst drum part 2 of a metal such as extra 
super duralmin and a second drum part ?tted on the 
outer periphery of the drum part 2. The second drum 
part is composed of a plurality of axially arranged an 
nular members 32A to 32E of a plastic material rein 
forced with ?bers such as, for example, carbon ?bers. 
The thickness of the second drum part is largest at the 
section of the drum where the same is heated. The 
thickness is reduced step by step toward the end of the 
drum remote from the heated portion of the drum. In 
other words, the annular member 32A positioned at the 
upper end ofthe drum 1 is of the largest thickness while 
the annular member 325 positioned at the lower end of 
the drum 1 is of the smallest thickness. With this ar 
rangement. since the portion of the drum 1 at which the 
greatest deformation takes place due to the heat and 
rotation is strongly reinforced with the annular member 
32A of a less-deformable carbon ?ber-reinforced plas 
tic material and having the largest thickness, the defor 
mation of the drum is minimized. 
The annular members 32A to 32E according to the 

instant embodiment have substantially the same axial 
dimension and gradually reduced thickness because the 
temperature gradient in the drum 1 of the instant em 
bodiment due to the heating is substantially linear, 
highest at the top of the drum and lowest at the bottom 
thereof. 

In the case where the temperature gradient is curvi 
linear as is in a case where the heat is applied solely to 
the upper portion of the drum and substantially no heat 
is applied to the other portions of the drum along the 
length thereof. the drum 1 preferably has the arrange 
ment illustrated in FIG. 5. The second drum part ac 
cording to the instant embodiment comprises a plural 
ity of axially arranged annular members 33A to 33F of 
a ?ber-reinforced plastic material fitted over the ?rst 
drum part 2 which is similar to that of preceding em 
bodiments. The annular members 33A to 33F are of 
gradually reducing thickness; the upper-most annular 
member 33A is of the largest thickness while the lower 
most annular member 33F is of the smallest thickness. 
In addition. the annular members are of gradually in 
creasing length (Ll - L3); the two upper-most annular 
members 33A and 33B are each of the smallest length 
(L) while the two lower-most annular members 33E 
and 33F are each of the largest length (L3). Various 
kinds of combination of the annular members 33A to 
33F of different length and thickness can be employed 
to comply with various kinds of temperature gradients 
in order that the deformation of high-speed rotation 
drums may be minimized. 

In general, the high-speed rotation drum is secured at 
the opposite ends to end plates. If the amount of distor 
tion of the end plates due to‘ the centrifugal force dur 
ing operation of the separator is different from that of 
the high-speed rotation‘ drum, these members are 
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8 
caused to have different radii which bend the portions 
of the drum adjacent the ends thereof with a result that 
the second drum part of a ?ber-reinforced plastic mate 
rial is subjected to bending stress. It will, therefore, be 
appreciated that the second drum part is operated in 
such a condition as to be liable to be damaged in that 
the drum and, particularly, the second drum part is re 
inforced in circumferential direction only and thus 
does not provide a suf?cient mechanical strength to 
deal with the forces exerted to the drum part in the 
other directions. The embodiment shown in FIGS. 6 
and 7 is designed to overcome this problem. Namely, 
the drum of this embodiment has a ?rst drum part 2 se 
cured at the end to an end plate 4A. Annular members 
34A, 34B, 34C . . . are ?tted over the ?rst drum part 
2. Those of the annular members which are positioned 
adjacent the end plate 4A, i.e., adjacent the portion of 
the drum which receives the bending stress, are de 
signed to have smaller axial dimension than those of the 
other annular members so as to be able to follow the 
bend of the ?rst drum part 2 of the drum. Thus, even 
if the portion of the drum adjacent the end plate 4A is 
caused to have an amount of distortion differentiated 
from that of the central part of drum during rotation 
thereof to cause the ?rst drun part to be bent, the por 
tion of the second drum part adjacent the end plate 4A 
can follow and accommodate the bend of the ?rst drum 
part 2 in that the portion of the second drum part is 
composed of shorter annular members 34A, 34B, 34C 
and 34D. In addition, the bending stress does not act on 
these shortened annular members 34A, 34B, 34C and 
34D. Thus, the second drum part is not subjected to the 
damage or risk of damage which would otherwise take 
place as in the case of a unitary or single structure sec 
ond drum part. 
FIGS. 8 and 9 each illustrate an example of the con 

nection between the high-speed rotation drum and end 
plate. In the example shown in FIG. 8, the end plate 4A 
is formed with an annular groove 48 opened in both of 
the peripheral surface and bottom or inner surface of 
the plate. The second drum part 2 of the drum 1 is en 
gaged at one end with the annular groove 48. In the ex 
ample shown in FIG. 9, formed in one of the side faces 
of the end plate 4A is an annular groove 4G into which 
the ?rst drum part 2 of the drum 1 is ?tted at one end 
thereof. Annular members 3B forming the second 
drum parts of the embodiments shown in FIGS. 8 and 
9 may be employed in common with both embodiments 
except that the embodiments need different upper 
most annular members 35 and 36 to be disposed adja 
cent the end plates 4A, respectively, because the em 
bodiments are differentiated in the design of the con 
nection between the end plate 4A and the ?rst drum 
part 2. In addition, the annular members 38 which are 
intended to be located at the portions of the drum re 
mote from the end plate 4A cannot be mounted adja 
cent the same. Thus. with the type of a high-speed rota 
tion drum that has second drum part of a single or uni 
tary structure, a different design of second drum part 
must be prepared for a different type of connection be 
tween the ?rst drum part and an associated end plate. 
However, with the type of a high-speed rotation drum 
that has a second drum part consisting of a plurality of 
annular members, mass-produced annular members 
may be commonly utilized on high-speed rotation 
drums of different types of connection between the first 
drum part and the end plate except that a different type 
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of annular member must be mounted on the drum of a 
different type of drum-end plate connection at the por 
tion of the drum adjacent the end plate. Thus, a high 
speed rotation drum can be manufactured in a short 
ened time. 
As described in the above, the present invention pro 

vides a composite high-speed rotation drum comprising 
a ?rst and second drum parts, said second drum part 
being fitted over said ?rst drum part and consisting of 
a plurality of axially arranged annular members each 
shorter than the ?rst drum part. This structure not only 
eases the manufacture of a high-speed rotation drum 
but also makes it simpli?ed to adjust the drum for bal 
anced rotation. The sectionalized or separated struc 
ture of the second drum part is very economical in that, 
if a part of the second drum part is damaged during the 
manufacture and operation of the drum, the damage 
can be minimized and that the damaged annular mem 
ber alone may be replaced with another one. 

In addition, the annular members forming the second 
drum part may have varied or different thicknesses and 
lengths so that the members may form a second drum 
part which can withstand the forces exerted thereto by 
the deformation of the first drum part and which can 
prevent the ?rst drum part from being unduely de 
formed by the temperature differential along the length 
thereof in the case where the drum is of a design that 
is subjected to temperature gradient. Thus, the inven 
tion provides a reliable high-speed rotation drum. 
Moreover. the annular members of the second drum 

part may be formed from different materials which can 
be appropriately combined for the most economical 
manufacture of the second drum part. 
What we claim is: 
1. A composite high-speed rotation drum for use with 

. a centrifugal separator for gaseous materials, said drum 
comprising a ?rst drum part of a metal and a second 
drum part including a plurality of axially arranged an 
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10 
nular sleeve members, each member having an axial di 
mension shorter than said ?rst drum part and each 
member being formed of ?ber-reinforced plastic mate 
rial ?tted onto the outer peripheral surface of said first 
drum part, wherein said plurality of annular members 
being axially adjacent to one another. 

2. A drum as claimed in claim 1, in which said annu 
lar members are made of a carbon ?ber-reinforced 
plastic material. 

3. A drum as claimed in claim 1, in which said annu 
lar members are made of a glass ?ber-reinforced plastic 
material 

4. A drum as claimed in claim 1, in which said first 
drum part is made of extra super duralmin and said an 
nular members are made of a carbon ?ber-reinforced 
plastic material. 

5. A drum as claimed in claim 1, in which some of 
said annular members are made of a carbon ?ber 
reinforced plastic material and the remaining annular 
members are made of a glass ?ber-reinforced plastic 
material. 

6. A drum as claimed in claim 1, in which said annu 
lar members have different thicknesses. 

7. A drum as claimed in claim 1, in which said annu 
lar members have different lengths. 

8. A drum as claimed in claim I, in which said annu 
lar members have different thicknesses and different 
lengths. 

' 9. A drum as claimed in claim 1, in which said fiber 
reinforced plastic material of the annular members in 
cludes ?bers extending circumferentially 

10. A drum as claimed in claim 1, in which said first 
and second drum parts are cylindrically-shaped. 

11. A drum as claimed in claim 1, in which said annu 
lar members are securely ?tted to the outer peripheral 
surface of said ?rst part. 

* * * * =l< 


