DEVICE FOR TRANSFERRING MATERIAL BACKGROUND [0001]Cryogenic 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, such as cnEVJICEEE ORYTRANSEERBRIMNID 04/8F RRUghoes must be used.
[0002]Cryogenic materials are often employed for applications such as freezing, cooling, flushing, and

purging of machines/equipment. Other applicBa@is@rRMUIRDeep freezing of biological organs,
cryo-ablation of cancerous cells or tumor, targeted cryo-ablation of prostate enlargement and warts,

and medjoabapplicatipogenieresesraticirefanyuses shibstigitas thitraergsaismswitly Aadeey (FO03]As the
cryogenic materials are often stored in bulk storage tank, such as an intermediate vessel or container,
there is pfoegssenanaeadimisansiy sofimiitorogugtsiof lineidsyegebicilmteoals ikbwanius Sotaller
double-walled vacuum-sealed containers, like the Dewar flasks, cryo-vessel or indirectly onto the
cancerous. teoraxamgrleotinuistateogehesel19sndirlipoiekealiomsaar26srGe iopid Brgomvitongertsarslich as
laboratory, process room, for organs, sperms, and other specimens in frozen storage rooms, or in

hospital diguicsragttiasiergierloaperadton Henoes bEFofamwling torjisgeaiatitatratlsepaatetyl poosctenations
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 toamonhigatde MpE ey iee prodvape dzengExe pastess\Enrindadihgzarcsanaly Blenleyproduced
during the process of transferring, such as air bubbling, overfilling and splashing, especially in an

enclosedoeailfingant spihenithy eyagancmateraossdisohirsga@niQ0Rs] iny ayogiiherfategaing, it is
desirable to provide devices for safe handling and transfer of cryogenic materials from bulk storage to
smaller afistainged. 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. The[oapshcludesyizplofalityfofegoitg itiic désgabl s echond ki aekeaddoethfy Handlngpgidg to an
opening of a container. The cap has a feed opening for inserting a transfer tube into the container and
a vent extensfisrpfronyogdnidtonaiafateito kulkptstitace shiieraamtd(os ] Thaskeandrotliis objects,

along with advantages and features of the present invention
desirable to provide a medical device for cryogenic medical applications.
SUMMARY
[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;



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

characte[smenerallyigefestovibarsams it tlvfougipaidhedifteremeyiews. Also, the drawings are not
necessarily to scale, emphasis instead generally being placed upon illustrating the principles of the

inventionfon 8]e folkigsndndesiariptiariovadnin ¢imbodiofeiais pidthrarsfesatier) wpation are described
with reference to the following drawings, in which: [0009]Figs. la-b show vertical cross-sectional and

bottom vieas4pf anrigabbalicrshonolaioap c[Abddihénss bf-thaistr vdgous arrangements of vents on the
cap; [0011]Figs. 2a-c shows an embodiment of a cap as adapted for use with various containers;

[0012]Fig. 3 shows an embodiment of apapAndreDseCRIPEION
[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; - D 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.



[0013]Figs. 4a-c show various embodiments of cap and transfer tubes; and [0014]Figs. 5a-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 tIK.8Fontaresp, congbridssdirgbigaatoracstgprsaeaisierSherfiniesmgdiataceds setmanisy
cylinders or storage canisters are filled from the storage tank for portability. The containers can be

providedtie diftesend staes of mhingiosatisoie (e g anetaltyl egavidaselty foafect dydingidodurtrsfer of
cryogenic materials from, for example, bulk storage tank to a container. [0016]Figs. la-b show vertical

cross-seofianin guacséonapldo vy igws)ofran emipptimeafiedtattieucipeldlnd hspfiten tafofmelditajes
transfer of cryogenic materials from, for example, a static or bulk storage tank to a portable container.
Portable therfatitvens edach 282 fitlfape ipgingé diféetiont sidake becumel swmboutifagdf the fdfestepiisis
adaptable to fill containers with different fill openings or opening types. [0017]Referring to Figs. la-b,
the filler éaypnedroptizesidepluinfalityl3Bx ciotheeirigedrsegtonsesitionsTHaktepbfor siackeld, togaiie In one
embodiment, the ringed sections comprise a circular shape. Other geometric shapes, such as
octagonatiidiesagfaoed vaiiziatee oghbigottls Meo-stralghtmatiohasmotthidbeatingateeatoaisneed to
have the same shape. The ringed sections generally have diameters DI - Dx wherein the diameter (Di)
of top seatefolhdotiexdanplestiariddetrdassavitheaaptr slitnessly ¢rspctiertdpwavdrthazattitomwith the
diameter (Dr) of the bottom ring section being the smallest. Such an arrangement forms a step-like
profile. lrobtie stephodimentietvodidehatapcalithe sepaaeaafie andnigeaphe abnfighistgps. 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;-1083. 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



[0018]A 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 ki33flsit ttentanges Seasienchtionimene stepscdatpekasp B steps Piovidirgjahiapuifageshemich
are orthogonal. Non-straight and/or non-orthogonal surfaces are also useful. For example, the side

surfacesmanbees iapgepd inwesdsdfom The topiswafdeizaeaotiomorof sherstepmibés oindiefstaaditeat not
all the steps need to have the same configuration. For example, some steps can be orthogonal and

straight sioiedeersvoilseditieds dormiart(d, IfAsishesiredtiefilhthiveltidfsdiiuontdes siesentap sections
stacked together (x= 4). The four ringed sections form three (x-1) steps 1081-1083. In one
embodinveini, 3eefspudngidrctisvd 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 bott¢oozeirfacda ohtheniingitestubteas e geses mtyedlopgnihg 105t dikedided opbeiminges! sections
comprise side surfaces generally along a second direction. In one embodiment, the first and second

directional wwathelgngate Piransdién gube rfrottsiagyomadodsd iowe et std eheurincsinerreTals ararsdéukube
[0020]The diameters of the ring sections are selected to fit the openings of containers to be filled. The
ring sectionsufdeciaaqipylyampisda fillmgahsipapeb @ twitaremeTte sippesareq ity egafplelhe
shape of the ring sections can also be selected to match the shape of the container openings to be
filled. Theorayrsboalbulie snosgdytditkefdta theogeniaimateoptndihdo tapos\o ffetoeagatipik, aedsyaeléglse of

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

containeesevaisotusefbk 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. [0022]In one embodiment, the cap comprises a feed opening 105. The feed

opening dniatemws finedl angrtedsiramséeeiiuber@eisbewilliiy karnseniedtinivhtheoentaueroThe
transfer tube is coupled to a supply source for filling the portable container. The supply source, for

example goonufrise maximiinstesagretankdoidactiogenigineataranshiiotiprs b toisdie jatviand
materials are also useful. [0023]In one embodiment, the cap includes at least one vent opening 120.

The ventiofigbingvexthadsfmommine thottiesn whéhaoptofiecoamiiiteris TRy entepesinglifepsbvided to
vent, for example, cryogenic vapors during filling. The vent opening should sufficiently release

pressuredmhidrdgeeltimdlieatonianer slushtndRentiisgppeenass)avgaoortgasimiteag diedesgt EDy)dicate
the fullness of the container. In another embodiment, the cap comprises a plurality of vent openings.
As showbparhidsodse aegdprises 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 doagajositerpantithres @hbodiosgnt ealeyeeimdistdocaxaonpieisovio apding ldiffepRnbite ps.
Providing vent openings which overlap one or some of the steps is also useful. Preferably, the vent
openingshivaileplatl phatestepe ohghbectp. dthercapapeerkippiog thenwbets oFoe rkametingyso &nthree
arrangements, as shown in Figs. Ic-e, are also useful. For example, the vents can be circular,
crescentplatetaceyLibardisfmiskdeyrttizncagaurtacal drranidsjtatbker abayberafebmiplagdso mtthedenf of)24]By
monitoring the release of vapors from the vent, one can determine the fullness of the container. For
examplejsvalporsefiuthd heteletdy wintire ap arplbteifiepttispeiei i for thikgnéng entrgl I diloeie theat the
amount of fullness of the container. Filling can terminate once the

elongated transfer tube. The plates comprise a plurality of plate openings which are smaller than

the vent openings. In one embodiment, the plate openings at the lower plate are smaller than

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



container is filled to the desired level. For example, filling can terminate when it reaches 70- 80% of
the maximum volume of liquid in the container. In one embodiment, a whistling device is fitted over the
cap to warn the user when the storage container is filled to the desired level. Other level indicators,
such as photo sensors, pressure gauges or light emitting diodes (LEDs), can also be used. [0025]In

another eomadinent i leseflindicalReesad; eomtberfearxamplizealitforatityioé drisreisedlar plates
covering the top of the cap, overlapping the vents. For example, two to three plates can be disposed

on the capenirgseARgyidingsditied mimbepefitiynitatesinaci2ding ositoum alse dipeiivdluties thlates can
include a plate feed opening for aligning centrally along the elongated transfer tube. The plates

comprisesig fivatiytdypdasracketogsringhsaspssnaltarr i tha VeNt DsNtipe. dn Hrsiebodignent,
the plate openings at the lower plate are smaller than those in the upper plates. The holes, for

exampleppanifg; adidfget negifigtantieonfigurations, 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 [ege8pf fulrigs3 sifdive £omtainey afQf26]iDee wapigatmbaframsfer fiva 30 RxaoYRIS@inless
steel. Other types of materials which can withstand the temperatures of cryogenic materials, such as
carbon steekap.mMitakta@icis liectifanexanailey congatesloyione albeyhavicopipst alidyeanedadadsuseful.
The cap can be formed from a single piece of material or multiple pieces of materials. For example,
milling, |trand360inthevedokfey amd/an otesrhpesnaditocalingisesraaatularg tesseqliesatsimpe. used
to form the cap. In one embodiment, the cap is formed from a steel rod which is lathed and drilled.
[0027]Fig3th2aercshaac orap shdppd adkfalso seefuith M ivars fypeb o famlitatesefitl i3 f The commdaieer, for
examples, includes a body portion 220b and a neck portion 220a with an opening 230. The neck
portion comphibstise sn@ikadapted-sectional area relative to the body portion. The containers, for
example, comprise doubled-wall vacuum sealed type containers. Other types of containers are also

useful. ARORSJussethectirdiendris campbexpase phfiesenicsiz & lor sipmbe doopen ifayexaAncele, ptOvislékted to
the opening of container 220. As shown, the cap includes three steps formed by a stack of four ringed
shape stongogessclatbri) 14 tiRdperstingube tthélsibe obrtenepe Rillg)gatoéffemaatrsiewitk sithiee tepes

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



[0028]Fig. 3 shows a cap 110, as described in Fig. la. A transfer tube 370 is provided for the cap. The
transfer tube, for example, comprises a hollow tube having first and second ends 345 and 350. The
transfer tube, in one embodiment, comprises a circular cross-sectional shape. Other cross-sectional
shapes are also useful. The transfer tube facilitates filling of the container on which the cap is adapted.

[0029]T henfireheodiircpouptechtbpasiappilychaisse plunel ity PP Fopsamdar Rxam RiabpodvielRstheyogenic
material to the transfer tube to fill the container. Filling the container with other types of materials is

also useffill fswningyanpiertheytd@nstesltrbitisohdblichosmmthniciationferthdd efuhbkstosrgeutsnk via a
connecting tube. The connecting tube can be, for example, a flexible hose or a pipe. In one

embodingnigtite tanytiedivegtivive (irepdillashéaitiiearangéenditbandsing asefulplinig: riinfear etditiple,
the top part of a male connecting tube can be coupled with a flared female locking nut. Other coupling

configuratpenings, devieesrple, alny tsefe frid030blihe. Senvtabodt 05ame witthaedpaent clibpuises a
sealed end. The second end can be sealed by, for example, spot welding. Other sealing techniques
are also oefulDihee siessomdl gpat it abealoo ndefd itoFi fbrvige réabencarihcpihg tensfiedubieifonfiayiding a
sealed end prevents, for example, cryogenic material from exiting through the tip. This has been found
to avoid vippiytsptashiogghnbédilavpenbiysngtetheltontyineotemioailyingSillt apasriegtan tiecsidessive
vapor and/or vapor escaping through the opening of the container. As such, wastage is reduced while
increasindeblifaiitseisty adthentdbevarid efidisdiding ehthgporyiomedizdiqhit énteatiefeonttirstoward
the second end comprises at least one fill opening 340. Providing a plurality of openings in the end
portion if@08@Jusefi first end portion 347 of the tube from the second end portion to the first end does

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 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



one embodiment, the end portion includes a plurality of fill openings. In one embodiment, the fill
openings are arranged in a plurality of columns on the circumference of the transfer tube along the
length direction. Other fill opening arrangements are also useful. The diameter of fill openings, for
example, may range from about 0.3 cm to about 0.5 cm with a spacing of about 1 cm. Other sizes and

spacing aubislisg vseidbufatonateliskeigimg tecobigingiag silge fodmd il g phdekisntipuyb the fill
openings into the container. Providing fill openings on the side of the tube facilitates smoother flow and

efficient filblgroiileaning@nctatstéenisptningppieirats FPR3RIAGIispiking postiaposativaiigdube from
the second end portion to the first end does not contain any fill openings. The first portion should be

sufficientcishteingirctmienstehdrebsaedadinp tisstageant wafegUaniy thehedtikedsatainef tiodiseo! the
neck. The transfer tube is slidably mated to the cap via the entry opening. When mated, the tube can

be adjusf{ed3s] positimirmdfue filsé eadqeartiioe fppropiaikll tadheatstdimetd ipenuagsoatsieel 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 ofrtieeaaltgingy.g\\Mienitihe atigy jalaedpted dideocaoppisrel| iy, tathefesuitdehangsiahsitiat the
container without touching the inner surface thereof. [0033]In one embodiment, once the desired
transfer tarbegaizséioitoishe btavrtechpit istwve lofeti d @ Y@y eaie. nidtisr ik suetnen tiyr tinast ided gisitiolovef the
tube relative to the cap. Alternatively, fixing the tube at the desired position can be achieved by, for
examplerasistantatitmppplasticestpppe miataist, arsladstimssfit] cavHea thelfillomgust ibeisisitieccavtrdito the
tube. The stopper can be located in the desired position on the tube above the cap, preventing the
tubing freonslidergpninyytrel traRstavitlibg ngpeTs dentimotbrtaéntyp hnchbetidodimtne, tagplehgls of
useful. Other techniques for fixing the tube in position are also useful. [0034]Using the cap to suspend
the transfies transfat thieedesereld belighithd ovekthertiottofittaf thptaioetainer advantageously reduces or
delays bubbling or turbulence to a later stage during filling. This facilitates efficient filling with shorter
waiting tifd@36p mpdried. tbaacsihoativariwhe embobitiegt oo fiindnsken cebes 8idtre B efariyy ttoet e Bipnibg- stage
of the filling. Additionally, the holder, in covering the container opening, prevents splashing, spilling or
evaporatmtheftthesteotdhen eoroprisen Sy sthere bycopdLerid g ovastadd Anddsahe g ddrel segaiek dmelgdtivteom
safety of the user.

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. 5¢ 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.



[0035]The transfer tube can be made from materials such as stainless steel, carbon steel or metal
alloys (e.g., titanium alloy, aluminum alloy, or copper alloy). Other suitable materials that are resistant
to the low temperature of the cryogenic material, such as aeronautical alloys, low resistant alloys,
plastic or quartz material, are also useful. When the filling device is fitted over a container opening, the

transfer fgoedjanginsidecti aonigibe sribaedambvdinepstifibédengibivbineléransier frdpethxtends
below the neck portion of the container. [0036]Figs. 5a-c show various embodiments of transfer tubes

370. RefepitngotetbentiigshSacterihizdnherief. talhe taoyvisgsfittidandreganadfons pertobs 347 and
352. The second end portion comprises fill openings through which fill material enter a container to be
filled. Aszmsiberedenalihespaugshinfstreisecathdrahshpmiongoas b selienteestoilsshensimdstepearious
types of containers to be filled. Furthermore, the fill openings can be of the same size (Fig. 5a) or
different sfa@s {gstidhis)hboirekenwol ey fig. dppsited s tihep eaingshaiih yalies fatbooificst 340a and
second 340b sizes while Fig. Sc shows alternating groups of first 340c and second 340d size
openingsieSutiptidifl, apepihgremglg thraticomenadifitist tdreansimthrd dapgetions)aieaisoyusfand. [0037]The
container, for example, the double-walled vacuum sealed vessel containing the filled cryogenic
material flaimsteechinteratedagdéankbracedtakeinse 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 qiog9yarionthaashiaesediise 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. spirit or essential characteristics thereof. The foregoing
embodiments, therefore, are to be considered in all respects illustrative rather than limiting the
invention described herein. Scope of the invention is thus indicated by the appended claims, rather
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.
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[0039]What is claimed is: CLAIMS: 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. TheLgeNirs: 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 sgction. 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 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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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. 8. §he deviredelidairn davherainciam tiansteistobe iso topijsesadifstend portion antlaa second
end portion, wherein the second end portion comprises at least one fill opening toward the second end

of the tragesinidehe p&Hibhewtryite vkceiond aanporises cosiomsrdioeadjosé fig aresiipnwathe
transfer tube in a container. 10. The device of claim 1 comprises an indicator device for warning the

user wheahdbecopdt@derfithéilesdfeatdesired level.

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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