DEVICE FOR TRANSFERRING MATERIAL BACKGROUND 100011Cryogenic materials are very
cold substances that are used in a wide variety of processes and treatment. By definition, cryogenic
liquids have boiling points below minus 90 C. For example, liquid nitrogen at -196 C, liquid helium at
-269 C, liquid argon at -186 C and liquid methane at -161 C, etc. Hence, before handling cryogenic

materials, personal protection DIENIEE EOR JIRVESSERRR NG MAfERRIJgles and shoes must be
used. 100021Cryogenic materials are often employed for applications such as freezing, cooling,

flushing, and purging of machines/equipmentB@treGaeplisatons include deep freezing of biological
organs, cryo-ablation of cancerous cells or tumor, targeted cryo-ablation of prostate enlargement and

warts, andooegical@gplieatiomaeipsae/adignofdviuisemdaadiariacriempr ganidnarafyAfetc.
100031As the cryogenic materials are often stored in bulk storage tank, such as an intermediate

vessel opestiaineindnesetiscatirauesiniaed, iajopestenismalenantwinig ebihe bejoganiaunaterials
into various smaller double-walled vacuum-sealed containers, like the Dewar flasks, cryo-vessel or

indirectiy@nrotheaeaplectousdtumopewatt- 094 ostadai M heiehandibiog Opegaiid b ane carsigtuiidn
environments, such as laboratory, process room, for organs, sperms, and other specimens in frozen
storage raquisn@thankaspital tlnies afitsey derio aperadionerogusenlO atddiawingioiisl yotatite digture,
safety considerations during the transferring and
such as cryo-gloves, cryo-apron, safety goggles and shoes must be used.
[0002] Cryogenic materials are often employed for applications such as freezing, cooling,
flushing, and purging of machines/equipment. Other applications include deep freezing of
biological organs, cryo-ablation of cancerous cells or tumor, targeted cryo-ablation of prostate
enlargement and warts, and medical application or preservation of viruses, bacteria,
microorganisms, DNA, etc.
[0003] As the cryogenic materials are often stored in bulk storage tank, such as an
intermediate vessel or container, there is a frequent need to transfer smaller amounts of the
cryogenic materials into various smaller double-walled vacuum-sealed containers, like the
Dewar flasks, cryo-vessel or indirectly onto the cancerous tumor, wart or prostate. These
handling operations are carried out in environments, such as laboratory, process room, for
organs, sperms, and other specimens in frozen storage rooms, or in hospital clinics and surgery
operation rooms.
[0004] Owing to its volatile nature, safety considerations during the transferring and
handling of the cryogenic materials are of great concern. For example, over pressurization or
rupture of the Dewar flasks, columns, or cryogenic equipment can occur during the filling, the
phase change from liquid to gas, or the accidental mixing with water (such as rain water) in the

Dewar flask resulting in rupture of the equipment. All cryogenic materials produce large

volumes of gas when the liquid is raised to ambient temperature and vaporizes. Excessive vapor



handling of the cryogenic materials are of great concern. For example, over pressurization or rupture
of the Dewar flasks, columns, or cryogenic equipment can occur during the filling, the phase change
from liquid to gas, or the accidental mixing with water (such as rain water) in the Dewar flask resulting
in rupture of the equipment. All cryogenic materials produce large volumes of gas when the liquid is

raised toamhipatde MPE Y e redviepe daescxe pasiess \EnRamaReiazendh Rayralsebhagroduced
during the process of transferring, such as air bubbling, overfilling and splashing, especially in an

enclosedoeaMilinant ynenihe ayagancmateraosdisehiasgadn00RE] iy avogtihedategaing, it is
desirable to provide devices for safe handling and transfer of cryogenic materials from bulk storage to
smaller cgig¢airged. Furthermore, it is desirable to provide a medical device for cryogenic medical
applications. SUMMARY [0006]A device for transferring material is presented. The device includes a
cap. Thejoapsincludes@wlofalityfofegonagtic diageabl sechand dldektad dagethfy Handhgagidg to an
opening of a container. The cap has a feed opening for inserting a transfer tube into the container and

a vent extensingfronogdiaitamaiufacoio tutkptstigace ahiiercamtidRod ] Thaskeandrohieis objects,
along with advantages and features of the present invention herein disclosed, will become apparent

through i&ferableadpibeidel ombdicdederiptidor angbraiacaadiyaaayplg stiamgings. Furthermore, it is to be
understood that the features of the various embodiments described herein are not mutually exclusive
and can exist in various combinations and pernSiiaMiosR Y

[0006] A device for transferring material is presented. The device includes a cap. The cap

includes a plurality of concentric ringed sections stacked together for engaging to an opening of

a container. The cap has a feed opening for inserting a transfer tube into the container and a vent

extending from a bottom surface to a top surface of the cap.

[0007] These and other objects, along with advantages and features of the present invention

herein disclosed, will become apparent through reference to the following description and the

accompanying drawings. Furthermore, it is to be understood that the features of the various

embodiments described herein are not mutually exclusive and can exist in various combinations

and permutations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In the drawings, like reference characters generally refer to the same parts throughout

the different views. Also, the drawings are not necessarily to scale, emphasis instead generally

being placed upon illustrating the principles of the invention. In the following description,

various embodiments of the present invention are described with reference to the following

drawings, in which:

[0009] Figs. 1a-b show vertical cross-sectional and bottom views of an embodiment of a cap;

[0010] Figs. 1c-d show various arrangements of vents on the cap;

[0011] Figs. 2a-c shows an embodiment of a cap as adapted for use with various containers;



BRIEF DESCRIPTION OF THE DRAWINGS [0008]In the drawings, like reference characters
generally refer to the same parts throughout the different views. Also, the drawings are not necessarily
to scale, emphasis instead generally being placed upon illustrating the principles of the invention. In
the following description, various embodiments of the present invention are described with reference to

the follovyoug Zirawimgs, InNeichn[ORB8HHES 131 Shpunvattiaaferass;sectional and bottom views of an
embodiment of a cap; [0010]Figs. Ic-d show various arrangements of vents on the cap; [0011]Figs.

2a-c shoyes B3] embrpgiment sl @rvcagpriasadabédchiontyse withvatausfeontsainersd 100121Fig. 3 shows
an embodiment of a cap and transfer tube; 100131Figs. 4a-c show various embodiments of cap and
transfer qooa4] andFigs. Sa-c show various embodiments of transfer tubes.

DETAILED DESCRIPTION

[0015] Cryogenic materials include, for example, liquid nitrogen, liquid helium, liquid argon
or liquid methane. Other types of materials, such as non-cryogenic materials, can also be useful.
Typically, cryogenic materials are stored in bulk storage tank. Containers, such as double-wall
vacuum canisters, or intermediate vessels, gas cylinders or storage canisters are filled from the
storage tank for portability. The containers can be provided in different sizes. Embodiments
relates generally to devices for safe handling and transfer of cryogenic materials from, for
example, bulk storage tank to a container.

[0016] Figs. 1a-b show vertical cross-sectional and top planar views of an embodiment of a
filler cap 110. The filler cap facilitates transfer of cryogenic materials from, for example, a static
or bulk storage tank to a portable container. Portable containers can have fill openings of
different sizes. In one embodiment, the filler cap is adaptable to fill containers with different fill
openings or opening types.

[0017] Referring to Figs. 1a-b, the filler cap comprises a plurality of x concentric ringed
sections 101; — 101 stacked together. In one embodiment, the ringed sections comprise a
circular shape. Other geometric shapes, such as octagonal or hexagonal, are also useful. It is
also understood that not all the ringed sections need to have the same shape. The ringed sections
generally have diameters D; - Dy wherein the diameter (D) of top section has the largest and
decreases with each successive section toward the bottom, with the diameter (Dy) of the bottom
ring section being the smallest. Such an arrangement forms a step-like profile. In one

embodiment, the filler cap comprises a profile having a plurality of steps.



100141Figs. 5a-c show various embodiments of transfer tubes. DETAILED DESCRIPTION
100151Cryogenic materials include, for example, liquid nitrogen, liquid helium, liquid argon or liquid
methane. Other types of materials, such as non-cryogenic materials, can also be useful. Typically,
cryogenic materials are stored in bulk storage tank. Containers, such as double-wall vacuum canisters,

or intermpiip8e vesaaigpdaspyliRdersainstosagricasisiernale filledifrorsithe stRrds fefkdoby
portability. The containers can be provided in different sizes. Embodiments relates generally to devices

for safe haodingmRdrieeses ahgeogenish matekdlsstamd faeexamipleistdlitsioraadante udace
container. 100161Figs. la-b show vertical cross-sectional and top planar views of an embodiment of a

filler cap dfldrid el filericapdreilitatay. trenséenoblryodgdiia siaieiatsclomhioopxasppigomsiatis or bulk
storage tank to a portable container. Portable containers can have fill openings of different sizes. In

one embodiwrrinmtberfiller IGR i adapiakiletd dctontaidets: wivaifesprufithapenihg oprsapasing
types. 100171Referring to Figs. la-b, the filler cap comprises a plurality of x concentric ringed sections
1011- 10brstatkediogdtharieong3enthbdifiget tbaitngeibseclinastepinrissangitcudansiiape. Other
geometric shapes, such as octagonal or hexagonal, are also useful. It is also understood that not all
the ringeshagdiionstnesdvitidiesme tichsaonalshge sithighingadsactiaithggneradiyfasvedianeters DI -
D" wherein the diameter (Di) of top section has the largest and decreases with each successive
section tavedidl tRerkatiomlenitb the: diathetecib Heahee:Botionndirfepaeditonhanaitietsatatesh Such
an arrangement forms a step-like profile. In one embodiment, the filler cap comprises a profile having
a pluralitgfathstepp. It is understood that not all the steps need to have the same configuration. For

example, some steps can be orthogonal and straight surfaces while others do not.

[0019] As shown, the cap includes four ringed concentric sections stacked together (x=4).

The four ringed sections form three (x-1) steps 108,-108;. In one embodiment, the top ring

section includes a top surface which forms the top surface of the cap. The top surface of the cap

comprises a surface generally along a first direction, for example, horizontal. The bottom

surfaces of the ringed structures are generally along the first direction. The ringed sections

comprise side surfaces generally along a second direction. In one embodiment, the first and

second directions are orthogonal. Providing non-orthogonal bottom and side surfaces are also

useful.

[0020] The diameters of the ring sections are selected to fit the openings of containers to be

filled. The ring sections, for example, comprise a circular shape. Other geometric shapes are

also useful. The shape of the ring sections can also be selected to match the shape of the

container openings to be filled. The cap should be loosely fitted to the container opening to

allow, for example, easy release of vapor.

[0021] The number of steps can be selected to adapt to the number of different types of

containers which to be filled. Providing a cap which is adapted to a subset of portable containers

used is also useful. In this case, different caps can be provided to fill different subsets of



100181A step comprises first and second step surfaces. The first step surface is formed by the bottom
surface of a ringed section (x) and a second step surface is formed by the side surface of a ringed
section below (x+1). For example, the first step surface of the top step is formed by the bottom surface
1321 of the top ringed section and the second step surface of the top step is formed by the side

surface b33R1Ikthentingad Sactiandadonimbie stepsedaipexaspie seps Pise idiraiahiapukiageshehich
are orthogonal. Non-straight and/or non-orthogonal surfaces are also useful. For example, the side

surfaces fiafitess iapaepd inwesdsdrom the topiwardseiehotiopemal shetstapnibis oindigfsianditiat not
all the steps need to have the same configuration. For example, some steps can be orthogonal and

straight sysifages-ywaileailieds dormshnpPR1aLAS gbsved, tthiicapdadiftiesntasntiigactcencesipc
sections stacked together (x= 4). The four ringed sections form three (x-1) steps 1081-1083. In one
embodimgeil, 3hecfRprongigrctisyd includes a top surface which forms the top surface of the cap. The
top surface of the cap comprises a surface generally along a first direction, for example, horizontal.
The bottgaox2irfacds ohéhentiogateatiubiLegs aragareratcalopsihe oSt diredied opbeininges sections
comprise side surfaces generally along a second direction. In one embodiment, the first and second
directionsle athelgagat Piraniden gube inottkiagamadodst ioreaatlisidelsurbacas creTals arasdéulube
100201 The diameters of the ring sections are selected to fit the openings of containers to be filled. The

ring sectiorsufdeexampipploanpiisda filtutahshapeblotwitgeameTtic shapesaneqla usafplcl he
shape of the ring sections can also be selected to match the shape of the container openings to be

filled. Thecoaprishoulbulle doosed\tditkefdia theogeniainatedipendg¢o tapow, ffetoexgntpie  apdsyiaeledse of
vapor. 100211The number of steps can be selected to adapt to the number of different types of
containemsendohugefbk filled. Providing a cap which is adapted to a subset of portable containers used
is also useful. In this case, different caps can be provided to fill different subsets of

[0023] In one embodiment, the cap includes at least one vent opening 120. The vent opening

extends from the bottom to the top of the cap filler. The vent opening is provided to vent, for

example, cryogenic vapors during filling. The vent opening should sufficiently release pressure

in the portable container due to the filling process. Vapor releasing can be used to indicate the

fullness of the container. In another embodiment, the cap comprises a plurality of vent openings.

As shown, the cap comprises first and second vent openings. The vent openings, for example,

are oval shape and are arranged in a balanced configuration around the cap. For example, the

vents are located on opposite portions of the cap. Vent openings, for example, overlap the

different steps. Providing vent openings which overlap one or some of the steps is also useful.

Preferably, the vent openings overlap all the steps of the cap. Other shape, size or number of

vent openings, and arrangements, as shown in Figs. 1c-e, are also useful. For example, the vents

can be circular, crescent, rectangular, slot-like, triangular, oval or any suitable shape or

combination thereof.

[0024] By monitoring the release of vapors from the vent, one can determine the fullness of

the container. For example, vapors or the intensity of the vapors being visible from the vents

may indicate that the amount of fullness of the container. Filling can terminate once the



portable containers. In one embodiment, a cap comprises 2-5 steps. Providing a cap with other
numbers of steps is also useful. The number of steps can depend on the number of different size
containers to be filled. For example, if it is desired to fill three different container sizes, a cap with 3
steps would be used. 100221In one embodiment, the cap comprises a feed opening 105. The feed

opening d&alemis ancalengrtaesiranséeetuber(@atspievwi) i kadnseniedtintminacentaneroThe
transfer tube is coupled to a supply source for filling the portable container. The supply source, for

example 3oonmprise ma-bkinstasageetank foidac o genisineataran Oheotipes Qb sidisge dakieed
materials are also useful. 100231In one embodiment, the cap includes at least one vent opening 120.

The ventiopapingvextandsionyiie thotiosm shhatoptofihecoapiilens The yentieperinglifpsovided to
vent, for example, cryogenic vapors during filling. The vent opening should sufficiently release
pressuredhidid eettadie soniainet sushtadhRentitingeeaasssavagost Gleasngteas diedeset kD) dicate
the flatness of the container. In another embodiment, the cap comprises a plurality of vent openings.
As showparhgseae aeedprises first and second vent openings The vent openings, for example, are oval
shape and are arranged in a balanced configuration around the cap. For example, the vents are
located gooaRpositdrpaitities ahtdiamt MaalopemdgsitdokexaompieisoyiiiapdheldiffephitBieps.
Providing vent openings which overlap one or some of the steps is also useful. Preferably, the vent
openingsiauesiaplat jhecstepaohghbcap. dDthercapaperkigping thembers offve vk apphingse anthree
arrangements, as shown in Figs. Ic-e, are also useful. For example, the vents can be circular,
crescentpisetanigubardisiaisbdeyitiencupanréil drranidsigtatle ahaperarfabimipiasiio mthedef dR0241By
monitoring the release of vapors from the vent, one can determine the fullness of the container. For
examplejvapoisdinthd tensity @ithe hap arplbeifigediside ikpfor thiegvenis enaylindikaie teat the
amount of fullness of the container. Filling can terminate once the container is filled to the desired
level. Foelexamgderdilifig adre.tefmipdiesduenpitise aghies [7Q- @Gfatofdiha imgxinhich melymalef tiguid in

the container. In one embodiment, a whistling device is fitted over the cap to warn the user when the
storage ebhatainespsifiligsl {a te dediodthiere tho hetelepehingt catbrs]sualpasahotosdisoisn pressure
gauges or light emitting diodes (LEDSs), can also be used.
those in the upper plates. The holes, for example, can be arranged in different configurations,
gradually reducing in size from the bottom to the top plate. Depending on the vapor pressure,
different plate or plates will be lifted or floated, indicating different level of fullness of the
container.
[0026] The cap can be formed from, for example, stainless steel. Other types of materials
which can withstand the temperatures of cryogenic materials, such as carbon steel or metal alloys
like titanium alloy, nickel alloy, zinc alloy or copper alloy, are also useful. The cap can be
formed from a single piece of material or multiple pieces of materials. For example, milling,
lathing, molding, welding and/or other types of bonding or machining techniques can be used to
form the cap. In one embodiment, the cap is formed from a steel rod which is lathed and drilled.
[0027] Figs. 2a-c show a cap adapted for use with various types of containers 220. The
container, for examples, includes a body portion 220b and a neck portion 220a with an opening

230. The neck portion comprises a smaller corss-sectional area relative to the body portion. The

containers, for example, comprise doubled-wall vacuum sealed type containers. Other types of



100251In another embodiment, the level indicator can comprise, for example, a plurality of thin circular
plates covering the top of the cap, overlapping the vents. For example, two to three plates can be
disposed on the cap surface. Providing other number of thin plates, including one, is also useful. The
plates can include a plate feed opening for aligning centrally along the elongated transfer tube. The
plates cospprisea plorality et pinte\oaINgs Vbt aie-SeaallRmipastiE¢asni apeNingsagadone
embodiment, the plate openings at the lower plate are smaller than those in the upper plates. The
holes, fobpxanle Acedp he @rsangeicinidifbpeent contontaions @radualweduesiogimsidec airethe
bottom to the top plate. Depending on the vapor pressure, different plate or plates will be lifted or
floated, indisafiiehetifierantdenalfabiulinassichipe comntainer1 A00PGLT Bepapdaandretionnecrom, for
example, stainless steel. Other types of materials which can withstand the temperatures of cryogenic

materialsrueheas ¢arbentsieplrostmeiaballoys like titanium alloy, nickel alloy, zinc alloy or copper
alloy, are also useful. The cap can be formed from a single piece of material or multiple pieces of
materialgobo8jexarnjle3 rliling alaibing) raoldtingbuealtinggand/on ethestty paise 31008 gy ide dn@dehining
techniques can be used to form the cap. In one embodiment, the cap is formed from a steel rod which
is lathed thad ayillede 1Q02X¢1 kips, Ra«xshple,acapradaptadifow useatidhivaritusatypes oiceondsiners
220. The container, for examples, includes a body portion 220b and a neck portion 220a with an
opening 239 aidha3teckheartinsfaantelise sk smaddintaiseeapiicaah aisakalativs-tedhienabshapertion.
The containers, for example, comprise doubled-wall vacuum sealed type containers. Other types of
containeBth¢e atse-psefohahshdigsussats ccasiin diiscaaan clomptis €adifienentdize; of shapedapanings.
A cap 110 is fitted to the opening of container 220. As shown, the cap includes three steps formed by
a stack ofrfouititingedcapapedaptectures 1011-1014. Depending on the size of the opening, a different
step rest thereon. 100281Fig. 3 shows a cap 110, as described in Fig. la. A transfer tube 370 is
provided[f29ie cafpht iestramsiectuipdsdoo exapphiescocepridessappbylcvutubefdraasngpikstpaodidecond
ends 345 and 350. The transfer tube, in one embodiment, comprises a circular cross-sectional shape.
Other cresgegentiomatsitd pe shareaaldorusbéubo Tilgleansfaiteh eFidilgabe s dilinmaf whth otintatppeson
which the cap is adapted.

of materials is also useful. For example, the transfer tube is in fluid communication with the

bulk storage tank via a connecting tube. The connecting tube can be, for example, a flexible
hose or a pipe. In one embodiment, the connecting tube is coupled to the transfer tube using a
coupling nut. For example, the top part of a male connecting tube can be coupled with a flared
female locking nut. Other coupling configurations or devices are also useful.

[0030] The second end, in one embodiment, comprises a sealed end. The second end can be
sealed by, for example, spot welding. Other sealing techniques are also ueful. The second end
can be rounded to provide a smooth and rounded finish. Providing a sealed end prevents, for
example, cryogenic material from exiting through the tip. This has been found to avoid violent
splashing and/or air bubbling which may potentially result in creation of excessive vapor and/or
vapor escaping through the opening of the container. As such, wastage is reduced while
increasing health and safety of handlers.

[0031] A second end portion 352 of the transfer tube toward the second end comprises at

least one fill opening 340. Providing a plurality of openings in the end portion is also useful. In



100291 The first end is coupled to a supply source. The supply source, for example, provides
cryogenic material to the transfer tube to fill the container Filling the container with other types of
materials is also useful. For example, the transfer tube is in fluid communication with the bulk storage
tank via a connecting tube. The connecting tube can be, for example, a flexible hose or a pipe. In one

embodimgitethisoannaactngcitbpogicaupiaeite thadransfor fpepsinga toBRIRGBYEiMmerXaMple,
the top part of a male connecting tube can be coupled with a flared female locking nut. Other coupling

configuratioppinieviee sraesalbm ussihl k030 Unems oaand enrchifong eothadimastecamprises a
sealed end. The second end can be sealed by, for example, spot welding. Other sealing techniques

are also wehy. thb&setodigeenishcadthe fIuoped i piavidenasmaotilandsaundad tinistetdrroniling a
sealed end prevents, for example, cryogenic material from exiting through the tip. This has been found
to avoid visdeiesplasbingnpidianainhpdbliig Mwbia 0B aynpotasdially Jesulyitherepiiangod faxarssive
vapor and/or vapor escaping through the opening of the container. As such, wastage is reduced while

increasingrheatitasidesaiadys pidianaierssd A0FLILAFsk eanerihdrpariignhszané renibartsiet thbe toward
the second end comprises at least one fill opening 340. Providing a plurality of openings in the end

portion is@iptyusefsthioughehe fiboginegs the enrdepatiiasrinBhadieBm pilrepdyiagilbopgeningsofn one
embodiment, the fill openings are arranged in a plurality of columns on the circumference of the
transfer thbeuwblofig ihatsngtoaiiection. Latheffitilcapéiiing afthngeyogaiiscdiguadsatosatutortatmetameter
of fill openings, for example, may range from about 0.3 cm to about 0.5 cm with a spacing of about 1
cm. Othgeda]s and spaicing poetiaks 0 47sefuheHilbanfiten ahe piesind e ioarisheio ttheefiirornthéosspply
exits through the fill openings into the container. Providing fill openings on the side of the tube
facilitate sisneonthieraiigvti AogeiiigienTfidifigsop dhectryogddibdigufificieto thécagtitainiecal@@B2baciest end
portion 347 of the tube from the second end portion to the first end does

portion near the bottom or body of the container and not the neck. The transfer tube is slidably

mated to the cap via the entry opening. When mated, the tube can be adjusted by positioning the

first end portion appropriately to locate the fill openings at the bottom or body of the container,

as shown in Figs. 4a-c. This allows the tube to be adjusted based on the size or height of the

container. When the cap is adapted to the container, the transfer tube hangs inside the container

without touching the inner surface thereof.

[0033] In one embodiment, once the desired transfer tube position is obtained, it is welded to

the cap. This permanently fixes the position of the tube relative to the cap. Alternatively, fixing

the tube at the desired position can be achieved by, for example, using a stopper. The stopper, in

one embodiment, can be a clip or bolt that is threaded to the tube. The stopper can be located in

the desired position on the tube above the cap, preventing the tubing from sliding downwards.

Providing stoppers on both the top and bottom of the cap is also useful. Other techniques for

fixing the tube in position are also useful.

[0034] Using the cap to suspend the transfer tube at the desired height above the bottom of

the container advantageously reduces or delays bubbling or turbulence to a later stage during

filling. This facilitates efficient filling with shorter waiting time compared to a situation when



not contain any fill openings. The first portion should be sufficient in length to locate the second portion
near the bottom or body of the container and not the neck. The transfer tube is slidably mated to the
cap via the entry opening. When mated, the tube can be adjusted by positioning the first end portion
appropriately to locate the fill openings at the bottom or body of the container, as shown in Figs. 4a-c.
This allowshthienfubettiedaeacusiadroasiednnihersizamnheight of dhefmontainaiddengheeap is
adapted to the container, the transfer tube hangs inside the container without touching the inner

surface thergef {RQ33menReivhatinnepLRREibe-desiftesiaasipiltifcopesiinissiatned, it is
welded to the cap. This permanently fixes the position of the tube relative to the cap. Alternatively,

fixing thecttosirad: e s et pasitiodueaiy henaapiemetisbik dairéanipiecdiingnd sieapeIt theesiopper,
in one embodiment, can be a clip or bolt that is threaded to the tube. The stopper can be located in the
desired 0888]n onTthe tidherahave the wamadeeientimgttin hiol dsamisligdingaovsarwarseBroviding
stoppers on both the top and bottom of the cap is also useful. Other techniques for fixing the tube in
position aieralsticisaiul. [CR3AdsiND ihelcapnimsuBpenst tuppeansiey)iudehat thaadbsiied-halgiabove
the bottom of the container advantageously reduces or delays bubbling or turbulence to a later stage
during filirgrekhiataciliiasesve thaipatdiliing b ahodatiwaitirgdimadomparechttieasilayignoshen
bubbling or turbulence occurred during the beginning stage of the filling. Additionally, the holder, in
coveringrhescontdlogs, phemningr pievenisspiashinglspillielorwiapdiatiahinf deeicontfinat contants,
thereby reducing wastage and safeguarding the health and safety of the user. 100351The transfer
tube candoataiacteofraiing)die nialss&erdtashaiginliesiistéel coardioer steabiny endiadiabtays tie gengthioiim
alloy, aluminum alloy, or copper alloy). Other suitable materials that are resistant to the low
temperatiiketehtier copogeniadnatésialflruckriap aekanaftheal @ltaywrlow resistant alloys, plastic or
guartz material, are also useful. When the filling device is fitted over a container opening, the transfer
tube hanfid3eide thgcdntaitesw vaie eonbiodiments b lendgt obtha tanBidtttibg exienBzhelow the
neck portion of the container. 100361Figs. 5a-c show various embodiments of transfer tubes 370.
Referring tehtheahigs: e comprises first and second end portions 347 and 352. The second end portion

comprises fill openings through which fill material enter a container to be filled. As can be seen,
the length of the second end portion can be selected to accommodate various types of containers
to be filled. Furthermore, the fill openings can be of the same size (Fig. 5a) or different sizes
(Figs. 5b-c). For example, Fig. 5b shows fill openings with alternating first 340a and second
340b sizes while Fig. Sc shows alternating groups of first 340c and second 340d size openings.
Other fill opening configuration and first and second end portions are also useful.

[0037] The container, for example, the double-walled vacuum sealed vessel containing the
filled cryogenic material from the bulk storage tank can make use of existing available pumping
or purging system to automate the transfer of cryogenic material into the column or to maintain
the temperature or the cooling of the various machines. The machines, for example, include
vibrating sample magnetometer (VSM), Scanning Electron Microscope (SEM), X-ray
microanalyzer, etc. Examples of the features incorporating the automated siphoning or purging
of the cryogenic material include a vacuum pump, air supply line, vacuum tube, level gauge,

purge and safety valves, quartz LED emitters and sensors, flowmeter gauge and suction tube.



c, the transfer tube comprises first and second end portions 347 and 352. The second end portion
comprises fill openings through which fill material enter a container to be filled. As can be seen, the
length of the second end portion can be selected to accommodate various types of containers to be
filled. Furthermore, the fill openings can be of the same size (Fig. 5a) or different sizes (Figs. 5b-c).
For examégsFig. SihshewsatibnopeningsnptiRiamativgsiksi 84 fa-anavatoand-p4Alngizosmwitile Fig.
Sc shows alternating groups of first 340c and second 340d size openings. Other fill opening
configurajai andskiestianchaecondeadtpadiang peefaiso Ligeflb 0PN kcesdtaings, tiobexample, the
double-walled vacuum sealed vessel containing the filled cryogenic material from the bulk storage tank
can makeodsskiekaxistingeayadahlepuripingudeptiginghsisiemetthaeiasmdesdibbdnsiein ofSengenic
material into the column or to maintain the temperature or the cooling of the various machines. The
machinesf fae exambe, intlusdmyibiatingysaeyppomagnatome e {dIN) Searning doiegtron Microscope
(SEM), X-ray microanalyzer, etc. Examples of the features incorporating the automated siphoning or
purging alete siyaganicnaietiads ety dengevatblinthpunepniaig Shidpivdinef vasivdieniber deyel gauge,
purge and safety valves, quartz LED emitters and sensors, flowmeter gauge and suction tube. spirit or
essentiaktliarasteiisiad i esaef chile fose ghéngrembodiments, therefore, are to be considered in all
respects illustrative rather than limiting the invention described herein. Scope of the invention is thus
indicated @g3te appandedctiaing isather than by the foregoing description, and all changes that come
within the meaning and range of equivalency of the claims are intended to be embraced therein.
[0039]What is claimed is: CLAIMS:
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1. A device for transferring material comprising: a cap, wherein the cap comprises a plurality of
concentric ringed sections stacked together for engaging to an opening of a container, a feed opening
for inserting a transfer tube into the container, and a vent extending from a bottom surface to a top
surface of the cap. 2. The device of claim 1 wherein the ringed sections comprise a circular shape. 3.
The device of claim 1 wherein the diameter of a top/geggon of the ringed sections is the largest and
decreases with each successive section toward a bottom section. 4. The device of claim 3 wherein the
cap comprises & pIsfile having Fptiialiinefiatepsipdisibae device of claim 1 wherein the cap further

comprises a plurality of plates covering a top surface of the cap. 6. The device of claim 1 further
comprises a trapstgy, Whérein the cap comprises
a plurality of concentric ringed sections stacked together for engaging to an
opening of a container,

a feed opening for inserting a transfer tube into the container, and

a vent extending from a bottom surface to a top surface of the cap.

2. The device of claim 1 wherein the ringed sections comprise a circular shape.

3. The device of claim 1 wherein the diameter of a top section of the ringed sections is the

largest and decreases with each successive section toward a bottom section.

4. The device of claim 3 wherein the cap comprises a profile having a plurality of steps.

5. The device of claim 1 wherein the cap further comprises a plurality of plates covering a

top surface of the cap.

6. The device of claim 1 further comprises a transfer tube.

7. The device of claim 6 wherein the transfer tube comprises a first end for coupling to a

supply source and a second end that comprises a sealed end.
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7. The device of claim 6 wherein the transfer tube comprises a first end for coupling to a supply source
and a second end that comprises a sealed end. 8. The device of claim 6 wherein the transfer tube
comprises a first end portion and a second end portion, wherein the second end portion comprises at
least one fill opening toward the second end of the transfer tube. 9. The device of claim 6 comprises a
stopper fer adjusHedé Revtionigl thelicrasieiduhadrangantaingriscsh ke drRMeetinciatm 1 comprises
an indicator device for warning the user when the container is filled to a desired level.

second end portion, wherein the second end portion comprises at least one fill opening toward

the second end of the transfer tube.

9. The device of claim 6 comprises a stopper for adjusting a position of the transfer tube in a
container.
10.  The device of claim 1 comprises an indicator device for warning the user when the

container is filled to a desired level.
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