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(54) IMPROVEMENTS IN OR RELATING TO STORAGE OR SHIPPING 
CONTAINERS FOR FRAGILE OBJECTS 

(71) We, K M S FUSION, INC., a cor-
poration organised and existing under the 
laws of the State of Delaware, United States 
of America, of 3941 Research Park Drive, 

5 Ann Arbor, State of Michigan 48106, United 
States of America, (assignee of DUANE 
ALVIN BURGESON), do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 

10 which it is to be performed, to be particu-
larly described in and by the following 
statement:— 

The present invention relates to storage 
or shipping containers for fragile objects 

15 such as pellets for use in laser fusion cham-
bers. 

According to the present invention a 
storage or shipping container for a pellet 
for use in a laser fusion chamber comprises 

20 a base, a stem extending from one side of 
the base and having a reduced tip on which 
a pellet can be mounted, and a frangible 
bulb adapted to be positioned over the stem 
and having a base opening adapted to be 

25 sealed to the base. 
Preferably the base has a projection ex-

tending from the opposite side of the base 
for for mounting the base in a laser fusion 
chamber. 

30 A passage may be formed in the base 
from one side to the other and include a 
non-return valve for limiting flow in the 
passage to one direction whereby when the 
bulb is positioned over the stem and its base 

35 opening is sealed to the base, protective ma-
terial can be introduced into and retained 
in the bulb. 

Preferably the container is disposed inside 
a second or inner container in combination 

40 with other storage or shipping containers 
and in spaced relation to each other and to 
the walls of the second container which is 
preferably sealed by a cover having side 
flanges which fit over the walls of the second 

45 container and is disposed within an outer 
container and is positioned in spaced rela-
tion to the walls of the outer container, pre-
ferably by shock absorbing material. 

Preferably each storage or shipping con-
tainer is disposed in spaced relation to the 5( 
other storage or shipping containers and to 
the walls of the second container by a base 
element and a top element contained within 
the second container, the base element hav-
ing a plurality of surface cavities each adap- 5i 
ted to snugly receive a base end of a stor-
age or shipping container, and the top ele-
ment being retained by the walls of the sec-
ond container for contacting the other ends 
of each storage or shipping container to 6( 
position it in a surface cavity. 

Preferably a shock reducing material fills 
the remaining space inside the second con-
tainer. 

All the storage or shipping containers in 6'. 
the second or inner container can be sub-
stantially identical, or alternatively some of 
the other storage or shipping containers in 
the second or inner container can be dif-
ferent and each different container comprise 7( 
a sealed vial or capsule containing a plural-
ity of pellets and a solid or viscous damp-
ing fluid fill material. 

The invention will be further described 
by way of example with reference to the 7: 
accompanying drawings in which:— 

FIGURE 1 is a sectional view of a pack-
age in assembled condition, 

FIGURE 2 is a sectional view taken on 
line 2—2 of FIGURE 1. 81 

FIGURE 3 is a view of a storage or ship-
ping container showing a mounting system 
for a pellet, 

FIGURE 4 is a sectional view on line 
4 - 4 of FIGURE 3, and 8: 

FIGURE 5 is a view of a modified stor-
age or shipping container for holding a plur-
ality of pellets. 

With reference to the DRAWINGS, in 
FIGURE 1 the assembly is shown having an 9i 
outer container 10 provided with a slip-on 
or screw-on cover 12 with side flanges 14 
to pass down over the walls of the cylin-
drical container 10. A second or inner con-
tainer 16 is similarly formed with a cover 9 
18 having side flanges 20 which fit over the 
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walls of the container. Each of the con- tending to mechanically dislodge the moun-
tainers 10 and 16 can be formed of a dense ted pellet during handling or shipping. In 
plastic material or, if desired, from a metal case of a solid filling, this might be re-
such as aluminium or magnesium. The con- moved by melting or chemically dissolving 

5 tainer 16 is supported within container 10 the solid material such as, for example, 70 
by a shock absorbing material 21 such as paraffin without damaging the mounted 
low density polyurethane foam or the like, target. 

The second of inner container 16 con- A modified storage or shipping container 
tains what may be referred to as storage or 22 is shown in FIGURE 5 as a vial or cap-

10 shipping containers 22 and/or 24, these be- sule which contains a plurality of pellets 75 
ing shown respectively in FIGURES 5 and 32. These pellets may be small glass spheres 
3. These storage or shipping containers are formed in a dimension of 10 to 300 microns 
held in place by a storage rack unit 26 which and thus they are very small and must be 
has a plurality of recesses 28 for receiv- treated in such a way that they are not lost. 

15 ing the bottom end of storage or shipping A suitable gas may be used in the space 80 
containers. A second element 30 at the top within the vial or capsule 22 or the vial or 
of the container 16 locates the storage or capsule may be filled with a solid or vis-
shipping container against radial and axial cous damping fluid fill material to prevent 
shifting. The elements 26 and 30 can be the pellets from moving. The material from 

20 formed of a material such as a foamed plas- which the vial or capsule 22 is made may 85 
tics made from low density polyurethane, be glass or plastics and it can be sealed at 
for example. the tip 34 after loading. 

In FIGURE 3, a storage or shipping con- It will be seen that the respective capsules 
tainer 24 is shown wherein a plastics or shown in FIGURES 3 and 5 can each be in-

25 metal base 40 has a mounting projection serted into the recesses of base 26 and re- 90 
42 and a recess 44 co-axial therewith. The tained in place by the top block 30. The 
mounting projection 42 may be used to space surrounding the capsule can be also 
mount a pellet in a suitably recessed base filled with a shock reducing material such 
in a; fusion reactor chamber. The recess is as a viscous liquid or a solid such as paraf-

30 intended to receive a mounting stem 46 fin or other easily removed material. In- 95 
which has a very fine tip 48 on which a asmuch as shipping requirements for radio-
pellet 50 can be welded. In sealing relation active material necessitate double contain-
at 51 with the base 40 is a frangible bulb ment, the above-described package will 
52 which can be a glass or plastics vial or suffice. . 

35 capsule and which has a gas tight sealing 100 
relationship with the base 40. A circumferen- WHAT WE CLAIM IS :— 
tial stress score 54 makes it easy to remove 
the top of the bulb when it is desired to 1. A storage or shipping container for a 
utilize the mounted pellet. A check or non- pellet for use in a laser fusion chamber, 

40 return; valve 55 in base 42 may be employed comprising a base, a stem extending from one 105 
to introduce and/or remove fluids or gases side of the base and having a reduced tip 
contained by 52. on which a pellet can be mounted, and a 

Within the sealed capsule is a space 56 frangible bulb adapted to be positioned 
which can be filled with a gas or solid or over the stem and having a base opening 

45 fluid material to assist in the protection of adapted to be sealed to the base. 110 
the delicate mount. Filling material may be 2. A container as claimed in claim _ 1, 
selected depending on the .distance the in which the base has a projection extending 
package is intended to travel and the nature from the opposite side of the base for 
of the handling it will receive in transit, mounting the base in a laser fusion cham-

50 Wheh .it is desired to use the pellet 50 in a ber. 115 
laser fusion system, for example where the 3. A container as claimed in claim 1 or 
pellet is to be exposed to a laser beam, the 2, in which a passage is formed in the base 
frangible capsule 52 can be removed at the from one side to the other and includes a 
score.line 54 and the projection 42 can be non-return valve for limiting flow in the 

55 used to mount the remaining assembly in a passage to one direction whereby when the 120 
suitable fusion chamber. bulb is positioned over the stem and its 

The chamber 56 shown in FIGURE 3 base opening is sealed to the base, protec-
can be filled with a suitable material de- tive material- can be introduced into and 
pending on the particular pellet being retained in the bulb. 

60 shipped. For example, if the pellet con- 4. A container as claimed in claim 3, in 125 
tains LiH, LiD or LiDT, the space may be which the protective material is introduced 
evacuated and a suitable solid or inert gas in gas or liquid phase, 
filled, into the space to prevent or reduce 5. A container as claimed in any of 
chemical reaction. If liquid is utilized, this claims 1 to 4, in which the bulb has a cir-

65 will reduce the shock and vibration loading cumferential stress score in its outer peri- 130 
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phery at a region adjacent the one side of 
the base when its opening is sealed to the 
base, whereby to facilitate removal of part 
of the bulb when access is required to a 

5 pellet on the reduced tip. 
6. A container as claimed in any of 

claims 1 to 5, in which the base is of plas-
tics or metal. 

7. A container as claimed in any of 
10 claims 1 to 6, in which the bulb is of glass 

or plastics. 
8. A container as claimed in any pre-

ceding claim, which is disposed inside a sec-
ond or inner container in combination with 

15 other storage or shipping containers and in 
spaced relation to each other and to the 
walls of the second container. 

9. A container as claimed in claim 8, 
in which the second container is sealed by 

20 a cover having side flanges which fit over 
the walls of the second container and is dis-
posed within an outer container and is posi-
tioned in spaced relation to the walls of the 
outer container. 

25 10. A container as claimed in claim 9, 
in which the second container is positioned 
in spaced relation to the walls of the outer 
container by shock absorbing material. 

11. A container as claimed in claim 10, 
30 in which the shock absorbing material is 

low density polyurethane foam. 
12. A container as claimed in claim 9, 

10 or 11, in which the outer container is 
closed by a cover having side flanges which 

35 fit over the walls of the outer container. 
13. A container as claimed in any of 

claims 8 to 12, which is disposed in spaced 
relation to the other storage or shipping 
containers and to the inner walls of the 

40 second container by a base element and a 
top element contained within the second 
container, the base element having a plural-
ity of surface cavities each adapted to 
snugly receive a base end of a storage or 

45 shipping container, and the top element be-
ing retained by the walls of the second con-
tainer for contacting the other ends of each 
storage or shipping container to position it 
in a surface cavity. 

50 14. A container as claimed in any of 
claims 8 to 13, in which a shock reducing 

material fills the remaining space inside the 
second container. 

15. A container as claimed in claim 14, 
in which the shock reducing material is also 55 
capable of absorbing radioactive material 
which might be released from a nuclear fuel 
pellet in a said storage or shipping con-
tainer. 

16. A container as claimed in any of 60 
claims 8 to 15, in which all the storage or 
shipping containers in the second or inner 
container are substantially identical. 

17. A container as claimed in any of 
claims 8 to 15, in which some of the storage 65 
or shipping containers in the second or inner 
container are different and each different 
container comprises a sealed vial or cap-
sule containing a plurality of pellets and a 
solid or viscous damping fluid fill material. 70 

18. A container as claimed in claim 17, 
in which each sealed vial or capsule is of 
glass or plastics. 

19. A storage or shipping container for a 
pellet for use in a laser fusion chamber, 75 
constructed and arranged and adapted to 
be operated substantially as hereinbefore par-
ticularly described with reference to and as 
illustrated in Figures 3 and 4 of the accom-
panying drawings. 80 

20. A storage or shipping container as 
claimed in claim 19, when disposed with 
other storage or shipping containers in an 
inner container within an outer container 
constructed and arranged substantially as 85 
hereinbefore particularly described with re-
ference to and as illustrated in Figures 1 
and 2 of the accompanying drawings. 

21. A storage or shipping container as 
claimed in claim 20, in which some of the 90 
other storage or shipping containers in the 
inner or second container within the outer 
container are constructed and arranged sub-
stantially as hereinbefore particularly de-
scribed with reference to and as illustrated 95 
in Figure 5 of the accompanying drawings. 

W. P. THOMPSON & CO., 
Coopers Building, 

Church Street, 
Liverpool, LI 3AB. 
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