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{54) Title: REUSABLE VISCOUS MATERIAL DISPENSING APPARATUS
(57) Abstract

A reusable viscous material dispensing system has a sealed pressure cylinder (8) with
a rounded upper region (14) with an inert gas inlet (29), and a rounded bottom region (12)
with a viscous material ingress and egress opening (28). A pressurizing boat (16) has a
lower, hull portion (18) which is weighted with ballast (20), and an upper portion (22). The
lower hull portion (18) and upper portion (22) join along a circular interface region (26). The

diameter of the circular interface region (26) is smaller than the diameter of the cylinder (8).
“he boat (16) floats in the cylinder filled with viscous material (23). The viscous material
23) forms a gaseous pressure seal between the interface region (26) of the boat (16) and
inside of the pressure cylinder (3). Fins (24) extend radially outwardly from the interface
region (26) of the pressirizing boat (16) and prevent the interface region (26) from scraping
viscous material (23) off the sidewalls (10) of the cylinder (8).




viscous materials are often used and maintaining the quality of these
Vi scous newey9epezgse s of vital inportance. Del i vering anGeessansiead
vi scous materials has always presented a challenge to manufacturers
because these materials tend to stick to their containers and eventually

coat the punping nmachinery used to deliver the viscous WO 96/ 13458
PCT/ US95/ 09362 materials. Prior art net hods of delivery viscous
fluids i Y b PN SN AR D) tight
seal between pushing pistons gé gé p% gegpﬂgﬁg gldemalls of the
contai ners of viscous materlB K& bﬁﬂeéF B : ;o tent No. 5,248, 069
to Consaga et al.; U S Patent No. 5,297,702 to Croshy, et al.; and U.S.
Pat ent No. &- 8¢8¢he €l | directed to establishing a close
seal . , however, are highly susceptible to
di sreption if the sidewalls of the viscous naterlal' cont ai ner becones

out of roundqgyi ArhvianE £on DBLgEES to the field of viscous material
delivery systéms, and mofe particularly to a sealed viscous
material delivery and dispensing apparatus which is
designed to be filled and emptied repeatedly without
intervening cleaning of the apparatus, and which
effectively delivers the vast majority of viscous material

from the apparatus.

Description of the Prior Art

Vast amounts of viscous materials are used in
transportation and industry. Thick, lubricating greases
are used to lubricate vehicles and machinery, and thick,
viséous chemicals are used in industry. In the food
processing arts, cheeses, cream, food pastes and the like
must hg_mpved from point to point without excessively
degta@i@g the food's quality and freshness. In ghe
manufacture of fine chemicals and pharmaceutical products,
viscous materials are often used, and maintaining the

guality of these viscous materials is of vital importance.

Delivering and dispensing viscous materials has always
presented a challenge to manufacturers because these
materials tend to stick to their containers and eventually

coat the pumping machinery used to deliver the viscous
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the systens of Consaga et al. and Hume in particular, require high

preci si LN | its parts, and require relatively bul expensi ve
equipnéﬁ&?‘ﬂsé& There accordingly remains a need for .a s m t hat
uses relatively | ow cost conponents, which is repeatedly refillable

wi t hout intervening cleaning and/or re- condi tioning of the vessel,

whi ch is strong and durable, and whi ch delivers a high percentage of the
Vi scous material fromthe containet. WD 96/ 13458 _

PCT/ US95¢ fals. Prior art methobq§3%ﬂ5rae§.li%\(\géﬁ% Iﬁ\@&y ON The

I nvention further provi

€S a reusa

e VI sScous terral di'spensing

appar at UsaVv@rcorsentr &t & W16 i g 418N iBh itich FNES ma T Hiral

. af FQpi@a sealed

pressure coatai ner having sidewalls of generally cylindrical shape, an
i nert gasightnissahtbetwesn mghing pictons $0ED | pllaitegr,eandand
A pressurizing boat is |ocated

Q%;ESS openi ng at a bottomregion.
i Msi de ssidewsblsdhHths gantainers of viscous materials. The

devices of U.S. Patent No. 5,248,069 to Consaga et al.;
U.S. Patent No. 5,297,702 to Crosby, et al.; and U.S.
Patent No. 5,312,028 to Hume are all directed to

establishing a close seal.

These prior art devices, however, are highly susceptible
~to disruption if the sidewalls of the viscoﬁs material
container becomes out cof round or are dented. Moreover,
the systems of Consaga et al. and Hume in particular,
regquire high precision in all its parts, and require

relatively bulky and expensive equipment.

There accordingly remains a need for a sealed system that
uses relatively low cost components, which is repeatedly
refiliable without intervening cleaning'and/or re-
conditioning of the vessel, which is strong and durable,
and wﬁiéhvdelivers a high percentage of the viscous

material from the container.




tont ai ner, said pressuri zi ng ‘boat having a |ower hull portion and an upper
hul | portion. The |ower hull portion and upper hull portio gﬁgﬁé rably
connect edWPP6H43458; r cy| ar interface region which is smaller Pohs F' Chan
the internal cross-sectional dianeter of the cylindrical sealed pressure
container, said pressuri.zing boat having neans to prevent the circular
interface region from directly contacting the inside of the sidewall of

the cylindrical container. In usé’of the systemthe container, when
filled with Vi scous ' - nd egress opening,

rai ses the pressurizing . s . -ggﬁi—a— contai ner and forns
a viscous material seal between the I nterface region of the pressurizing
boat and the ipside of the sidewal |l of the container. By applying inert
gas  presfyl eihpehtfoR! FPLALE agoJPQa&s §Opée£19effe H§ s%gééy{w ng
boat will force-the viscous material out o VWO 96 1

PCfTU95/0%@§%en51ng apparatus for use in dlspenﬁlnbhQuwamﬁvﬂgébuhhrOugh t he
vi scous material ingress and

materials, from a sealed pressure container having

sidewvalls of generally cylindrical shape, an inert gas-

inlet at a top region, and a viscqus material ingress and

egress opening at a bottom region.

A pressurizing boat ié located inside said sealed pressure
container, said pressurizing boat having a lower hull
portion and an upper hull portion. The lower hull portion
and upper hull portion are preferably connected in a
circular interface region which is smaller in diameter than
the internal cross-sectional diameter of the cylindrical
sealed pressure container, said pressurizing boat having
means to prevent the circular interface region from
directly contacting the inside of the sidewall of the

cylindrical container.

In uééﬂof_the system the container, when filled with
viscous material through its ingress and egress opening,
raises the pressurizing boat in the sealed pressure
container and forms a'viscgus material seal between the
interface region of the pressurizing boat and the inside of
the sidewall of the container. By applying inert gas
pressure to the pressurizing boat from above, the

pressurizing boat will force the viscous material out of



]
egress opening. The apparatus of the invention can be repeatedly refill.ed
and r%&é i.thout any internediate cleaning or reconditioning of the _
cont ai N The invention further provides the reus 63 s -
mat eri al di spensing apparatus for use in dispensing viscous mnmaterials from
a seal ed pressure cylinder having a cylindrical body with sidewalls, a |
general ly hem spherical upper end WLth an inert gas inlet, and a generally
hem spherical lower end with an i ngress and egress openi ng. A

|

WA ' I insid h l, . | i nder, id
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of the press nder an-u 1S general ly

roundeq-dpeattl® i@ £3ANfedr Fnj0 rel@eaNaRenshit! 'Hﬁmgﬁesmééxa{é&m spheri cal

per end of the pressure cylinder. The upper portion of the boat has
a smal lelwarfiinege orf cewethditiantitg pdr thencbheagfbr.sai d upper hull portion
and lower hull portion being preferably connected together along a
circular interface region which is smaller-in. dianmeter than the interna

cross-sectional dianeter of the «cylindrical pressure container. The boat
i s meigh?hﬁ jipvention further provides the reusable viscous

material dispensing apparatus for use in dispensing viscous

materials from a sealed pressure cylinder having a

cylindrical body with sidewalls, a generally hemispherical ‘
upper end with an inert gas inlet, and a generally

hemispherical lower end with an ingress and egress opening.

A pressurizing boat is contained inside the sealed
pressure cylinder, said pressurizing boat having a lower,
hull portion which is generally rounded in shape to conform
to the shape of the generally hemispherical lower end of
the pressure cylinder and an upper hull portion which is
generally rounded in shape tc conform to the shape of the
generally hemispherical upper end of the pressure cylinder.

The up_ii;hull portion of the boat has a small orifice

formed in a top portion thereof, said upper hull portion
and lower hull portion being preferably connected together
along a circular interface region which is smaller in
diameter than the internal cross-sectional diameter of the
cylindrical pressure container. The boat is weighted in
its lower hull portion'so that the weight of the viscous

material displated by its lowered, hull portion is about



its lower hull portion so that the weight of the viscous material

di spl ace | | owered, hull portion is about WO 96 ﬂﬁﬁkqg
PCT/ US95/ %s& 5 equal toi’ﬁe 0 gfz

wei ght of the boat. In this way, the pressurizing boat will float in the
viscous material with the viscous material comng up to about its
interface region. The boat has a plurality of fins extending radially
outwardly fromthe vicinity of the intéfface region. These fins have

narrom1te%%?% tkggt iQEEa rw%qgﬁi oWhEﬁ% %?QQ[aI&% Qﬁégobaggggpgontact

with the i e surface of the sidewal the cyli r, t hey do,

only nake prasshird¥indChaae Wile 2fhchke iy $heUvidrodks aatehealngiggs of the
sidewal | s"of the cyli'nder, which scrape lines are readily filled in.

In the usenef vilseouss matertid pomingr @pctio adeuti itk intérfaiceh vi scous
material through its ingress and egress opening, which raises the
pressuri zregiomat Mhe boatr dasure pluyhilityr ofnd ihsr extendiingous mat eri al
seal between the interface region and its fins, and the inside of the
si dewal | s rediadlyhutyvarglys S5om e vacindty pfe$ber dntgrface

region. These fins have narrow terminating points or edges

which generally do not make contact with the inside surface

of the sidewalls of the cylinder, and if they do, only make

a slight scrape line of the viscous material the insides of

the sidewalls of the cylinder, which scrape lines are

readily filled in.

In the use of the system, the pressure cylinder is filled

with viscous material through its ingress and egress

' opening, which raises the pressurizing boat in the pressure
cylinder and forms a viscous material seal between the
interface region and its fins, and the inside of the
sidewalls of cylinders. By applying inert gas pressure to
the pressurizing boat from above, the pressurizing boat
will force the viscous material out of the container
througli the viscous material ingress and egress opening,
all the while maintaining the seal between the pressuring

boat and the inside of the sealed pressure cylinder.

Accordingly, it is an object of the present invention to
provide a reversible and rechargeable system to deliver
highly viscous materials from a sealed vessel; to provide a

system which is robust and will function under harsh and



t he pressurizing boat from above, the pressurizing boat wll force the

- viscou flakg! out of the container through the visco pal ingress
and eg?‘é‘gghopeni ng, all the while maintaining the seal W’ﬁ%
pressuring boat and the inside of the seal ed pressure cylinder.
Accordingly, it is an object of the present invention to provide a

reversi ble and rechargeabl e systemtogdeliver highly viscous materials
froma sealed vessel; to provide a systemwhich is robust and wll

functi oabusdye eavilroameénts; to\\Or86id84588system which is

.
4

PCT/ US95/ 09362 6 abusive environnents,;
to provERdldpspefeandnsalfiei §0 trphsbproof andidtsaprovidé ranspapie and to
provi de a sinmple and | ow cost system _ WO 96/ 13458

PCT/ US9§P69§8 " cost system. 7 BRI EF

DESCRI PTI ON OF' THE DRAW NGS | ’



FIGURE 1 is an exposed front view of a viscous materi al delivery system -
of the.h')q/%'i'ﬂ]inits vi scous materi al filled state. %Zisa
getail rllustrating the floating boat, the si dewal | and‘fﬁgfv cols

material seal formed. ° FIGURE 3 is an.-exposed front view of the viscous
mat eri al delivery systemof the invention in its enpty state. Fl GURE
4 is a front partially exposed view qQf the floating boat of the

i nventi on. FIGURE 5 is a cross-séctional view of the boat of Fig. 4

t hrough view | ines 535. I | j of an alternate
enbodi nent of the FRES ol W&ﬁﬂs WD 96/ 13458

PCT/ US95/ 09362 ' DETAI LED DESCRI PTI ON OF THE | NVENTI ON

-~

FIGURE 1 is an exposed front view of a viscpus material
delivery system of the invention in its viscous material

filled state.

FIGURE 2 is a detail illustrating the floating boat, the

sidewall and the viscous material seal formed.

FIGURE 3 is an exposed front view of the viscous material

delivery system of the invention in its empty state.

FIGURE 4 is a front partially exposed view of the floating

boat of the invention.

FIGURE 5 is a cross-sectional view of the boat of Fig. 4

through view lines 5-5.

FIGURE 6 is a front view of an alternate embodiment of the

floating boat of the invention.



Referring first to Fig. 1, the system pses a pressure cylinder 8 with
si dewal | g#, k¢ N @ rounded bottom 12 and a rounded tgenﬁﬁ$%m,

: . : . p 36. :
Pernanen?”% ocated inside the cylinder - 10 is a pressuring ' oatz 16. ¢

The pressurizing boat 16 has a rounded lower hull 18, with ballast 20
| ocated on the inside of its bottomwall 30. An upper hull portion 22
S | ocated above the | ower hull 18..q The wei ght of the rounded

| ower hull 18, upper hull portion 22, and ballast 20 are calibrated to

wei gh approxi mately a Qﬁgégifigﬁﬁﬁﬁﬁﬁg gg THE ﬁB ﬁ EE of viscous
mat eri al displaced byi¥£ 2 ) h Al Tt H'tahe boat 16. For

many common Vi SCous materials, such as thick industrial greases, the

specific density is fairly uniform In lieu of discrete ballast, by
usi ng t hi ckegte Saieind et i¥dtdito tHigy .| qv;ertﬂwlslys%&mcaaeaeaﬁPéassu}e be heavi er
tan the upper hull portion. The boat 16 is sized to have a circul ar
cross-sect cgdipder 8 withgsidewablshl0s with | ®rrolneded edttdm t1e drder

di anet er of the cylinder 8. Referring to Figs. 1 and 2, when the
cylinder 13 roundeflictiopnliéts Pevmanentlynlodatedi inside the mytkmddr 23, and
is pressured in its upper region 25 with I nert gas such as Nerr], the

boat 16 wi AP 1if| BaPre8RUFARI "bogtlchhs nERRrPERSSY iHinhPR L dudatt eri al
23 level com Adnaea Bwe? ABPY" 14w 8 ®bafYSae Fo TScatdd U A °9' O 20
inside of its bottom wall 30. An upper hull portion 22 is
located above the lower hull 18. The weight of the rounded _‘.
iower hull 18, upper hull portion 22, and ballast 20 are
calibrated to weigh approximaﬁely as much as the weight of
the volume of viscous material displaced by the draft of
the lower hull 18 of the boat 16. For many common viscous
materials, such as thick industrial greases, the specific
density is fairly uniform.' Inllieu of discrete ballast, by.

using thicker gauge material, the lower hull 18 can be made

to be heavier than the upper hull portion.

The boat 16 is sized to have a circular cross-section (see
Fig. 4) which is smaller than that of the inner diameter of
the.cylindér 8. Referring to Figs. 1 and 2, when the
cylinder 12 is filled in its lower region with viscous
material 23, and is pressured in its upper region 25 with
inert gas such as N,, the boat 16 will "float" on the
viscous material, with the viscous materia1:23 level coming
up to about the same 1evél as the interface region 26 of
rQunded lower hull 18 and an upper hull portion 22 of the

boat 16. The pressurized nitrogen gas is supplied to the



‘rounded | ower hull 18 and an upper hull portion 22 of the boat 16. The

pressurjized nitrogen gas is supplied to the WO 96/1
1PCT/USd§ﬁUg§8§& : cyllniéﬁﬁvFamﬁﬁzlnlet

valve 29. For large cylinders, i.e. over 25 gallons t he -nitrogen can be .
_suppl i ed under constant pressure i.e. by a nitrogen cylinder. For smaller
cylinders, the cylinder can be charged with a predeterm ned vol une of
nitrogen, i.e. at 100 psi, and this mnll provi de the notive forces to

o spenoechIEnUbRo0KE BB ERLBL, FRIEECRD, o Bor YNty paedl LREET ML
ouher shapgs b5 gRP1GAL, thE'OW?‘EfB eﬁhéaﬁoﬂédéﬁlgﬁi‘?@ﬁom Lp the veep hole

27 functions __ avol ds any Vi scous nat ering the boat

16, but gemstahtoprébsupecsseli Byng Roetodént oy DEs@ER. Fébf! Sfatd Jfﬂ
pressurlzed I nert gas. Referring to Figs. 1-5, at least three fins 24
ar -1 ocatplindens} hehentplinderr eghobe 26hatgédewithunseprdaétormise@nd an
volume of nitrogen, i.e. at 100 psi, and this will provide
the motive forces to dispense the viscous material 23 from

the cylinder.

The upper hull portion 22 of the boat 16 is illustrated as
being rounded, but can have other shapes if desired.
However, the rounded shape, with the weep hole 27 functions
well and avoids any viscous material from entering the boat

.16, but does allow the pressurizing boat 16 to become

filled with pressurized inert gas.

Referring to Figs. 1-5, at least three finé-24 are located
.on the interface region 26 of the rounded bottom 18 and an
upper portion 22 of the boat 16, and the fins 24 protrude
outwardly by about 1/4" (see Figs. 4 and 5). Depending on
which particular viscous material is being delivered by the
system,athe spacing between the interface region 26 of the
boat 16 and the sidewalls 10 of the cylinder 8 can be
optimized to form a sufficient seal. The fin 24 size will
also need to be adjusted. These fins 24 are present to
prévent the boat's 16 interface region.zs from scraping the
viscous material 23 off of the sidewalls 10 of the cylinder
8. In normal operation, the fins 24 will mostly not make

contact the sidewalls 10 of the cvlinders 8. Even when



~upper .portion 22 of the boat 16, and the fins 24 protrude out war.dly by

about woéénidmge Figs. 4 and 5). Dependi ng on whi ch pargcgudeaipedgh SCOUS
material is being delivered by the system the spacing between the

interface region 26 of the boat 16 and the sidewalls 10 of the cylinder 8

can be optimzed to forma sufficient seal. The fin 24 size wll al so
need to be adjusted. These fins 24 jge present to prevent the boat's 16
interface region 26 from scraping the viscous material 23 off of the

si dewatheérd Oisfcémmeacy | berlesen the |Minwramlampeaiid iitevdla fig)s 24 wil |
nostly not make  contact the sidewalls 10 of the cylinders 8.  Even when
WO 96/dag4mest, the fins 24 will make very narrow RCHape0 /e dn

10 there is..contact between the fins 24 and the sidewall 10, at nost, the né

fins 28hey YiSGRU& Wﬁr#ﬁeﬂf r%‘-im%%#"a\mg Itheesigevalde 1) sk material 23
cgatl t he Slchﬁ noi égg which mnlllgglckly fill in due to the
press Q‘é‘H‘bn Ja|1nzgue ferring to Fig. 2, the
interf t pr[aé \_}]]56 er sidewalls 10 lie
.SUffICﬁéﬁ?#y ci ose, tnﬁ not touchi ng, suc dt the viscous material 23
itself .

Referring to Fig. 2, the interface region 26 of the boat
.16 and cylinder sidewalls 10 lie sufficiently close, but
not touching, such that the viscous material 23 itself — ‘
creates a gaseous pressure seal with the boat 16. The | -
nitrogen gas pressure exerted_on the boat 16, and the
weight of the boat 16 will thus push-the viscous material-
23 downwardly and out of a bottom opening 28--in the

cylinder's bottom region 12. -

Referring to Figs. 1 and ¢, a small weep hole 27 is formed
in the'top of the upper hull portion 22 of the boat 16. -
This weep hole 27 permits the space inside -the boat 16 to
£ill with pressurized nitrpgen gas so that the cylinder 8
can always be charged with the maximum volume of hitrogen““

gas. —

Referring to Fig. 3, when the cylinder 8 is hearly -
derleted of the viscous material 23, the bottom surface 30
of :he boat 16 will seat onlthe bottom opening 28, and will
seal it off, so no more of the viscous material 23, and no —-
N, gaS'is releaséd, even if the valve 31 is open. At this

point, the flow of the viscous material 23 out of the




‘creates a gaseous pressure seal with the boat 16. The nitrogen gas
pressure exerted on the boat 16, and the weight of the boatpchGuidsighadahnus
push the %%ﬁgﬂhaterial 23 downwardly and out of a bottom opening 28 in
the cylinder's bottomregion 12. Referring to Figs. 1 and 4, a snal
weep hole-27 is formed in the top of the upper hull portion 22 of the boat
16.--- This weep hole 27 permts the ?Eace I nside--the boat 16 to fil
with pressurized nitrogen gas so that e cylinder 8 can always be charged

Wi th the ggi g;u@r\/%' Y2 uatcréqge@nu&a%ff _ anaReher Lkag w.nEI &no% when
the cylin IS nearly epl etéd of the Viscous material 23, th

bot t om - shleaey13ded’ st astodle techialrgedieati thn thiee vistba® maeatramZS and
will seal it off, so no nore of the viscous material 23, and no N2 gas is

rel eased, 2euenmd’nﬁmhamgevahélcuntapanr At wiilths theoiviscoulse maktewiall t he
vi scous material -23 out of the WO 96/ 13458
PCT/t595/ @836 ¥iscous material 23 will be pumped|back into the
cylinder 8 through the same bottom opening 28. This rising
tide of viscous material 23 will push the boat 16 back up
to nearly the top 14 cf the cylinder 8. When the cylinder
8 is recharged with the viscous material 23, the viscous

material 23 can again be delivered as described above.

The ;ounded bottom 16 of the boat 16 conforms fairly well
to boat 16 to push a great majority (about 97 percent) of
the viscous material 23 out of a 22 gallon cylinder. In
contrast, conventional pusher plate systems generally

deliver less than 90 percent of their contents.

Because the seal between the boat 16 and cylinder's
sidewalls 10 is formed by the viscous material 23 on the
inside of the sidewalls 10 of cylinder 8 and the slightly
spaced away perimeter interface region 26 of the boat_ls,
there is little problem with the viscous material 23
backing up and piling onto the upper hull portion 22 of the
boat 16, and back filling into the gas filled region 25
above the rising and falling pressuring boat 16. Depending
on the particular viscous material 23 being utilized in the
system, a thin layer of viscous material 23 may remain on
the sidewalls 10 of the cylinder §. However, this does not

pose a problem because (a) the nitrogen gas prevents the



cylinder 8 is conpletely shut off, and the user will know the cylinder 8
must begy d with the viscous material 23. To rechapgpmys t ai ner

8 with the viscous material 23, viscous material 23 will be punped back ¢
into the cylinder 8 through the sane bottom opening 28. This rising tide.
of viscous material 23 wll push the boat 16 back up to nearly the top 14
of the cylinder 8. Wen the cylinder ;8 is recharged with the.viscous
material 23, the viscous nmaterial 23 can again be delivered as descri bed

above. yigbeusonatedibot tpok 16x081ikiegbard dbyoepfaues {md iy wel! to
boat 16 to push a great mpjority (about 97 percent) of the viscous

mat er i al s2Bapingotake@’platéon Thei sylstem|of twetimsgntimupventi onal pusher
pl ate systems-generally deliver |ess than 90 percent of their contents.
Because furctaanspexceedinglybveil 1fongressesdwving s devidk s 10 is formed

by~t he viscoys material 23 on the insjde of the sidewalls 10 of cylinder 8.
and the SPRPFREFGNCEpaSRED 23R IFRRFER1 EItR A HNatkengdiuhr igatding he boat 16,

there is_Little.prob ] e_Viscous tesi 23 acking up and piling
ont o theetﬁﬁéf ﬁﬁf?’-t‘gg]?%‘iﬂ‘iy] of 2 v Hd %%2?’ 1{6', a%’nc?’l%g_k"‘;ﬁ i @9 nto the
gas fill LO 5 V, : L4 Si ' i boat 16.
Dependi nggeéﬁg% hgn%a?%ﬁgﬁlg?e%ﬁé%%s%@i%ﬁ%eﬁ@%ﬁ@ed in the
which is not readily pourable. However, since most thick
greases have about the same specific gravity, a pressuring

boat) if adjusted with the proper ballast 20 for one grease (

will function well for most greases.

Figure 6 is a view of an alternate embodiment of a
floating boat 32. In this floating boat 32, the curved
upper hull 34 and lower hull 36 join at a cylindrical
intermediate section 38. A plurality of fins 40, instead
of coming to a single point, can have a thin, flat, blade
shape with an edge 42. The fins 40 attach along the
cylindrical intermediate section 38. A weep hole 42 is
provided at the top of the upper hull 34 to allow gas to
enter the floating boat 32. This floating boat 32 is
completely resistant to being fliped over in case the

cylinder accidentally is knocked over.

In contrast with the instantly claimed invention,.the
systems of the prior art sougﬁt to achieve a very close fit
between the inner cylinder walls and drum/pusher plates.
The approach of prior art approaches is too sensitive to

disruption and damage, i.e. if the cylinder or drunm is



System a thin layer of viscous material 23 may remain on the sidewalls 10
of the cylwat;%s& However, this does not pose a probl em bepermgolsei he
Ai trogen gas prevents the WO 96/ 13458

PCT/ US95/ 09362 12  viscous material from
oxi di zing and drying out, and (b) no scrapi ng takes place. The system of
the i nvention functions exceedingly vaJ for greases having a thick

consi stency, such as greases with a Nati'énal Lubricating Grease Institute

(NLG) T at | 9g 00 Cor dyaoed Wh 1WA oifiChe FEFASESIN CHOpdRT 1 o S

having a thi consistency which’s not readily poura However, since

nost thi ck p)AELaSEEs NBYEREP A . t e Kid® SBEET fdPurkls ankd Wrare By €SSUring
boat, if ad?us%gd with the proper ballast 20 for one grease wll function
wel | for nopérfecebescylindifical £ @Also A withy tHe gor bt ematpustdwdi ment  of
a floating boat 32. In this floating boat 32, the curved upper hull 34
and | oner Iplatgosystematthe c5op mif ithe pusherrpdatetinvariably 38iles
plurality of fips 40, instead of conming to a single point, can have a
thin, flat,uB%er PAFKSR U tFreds@dgeEventuahly £ | U tBRS$E FBng t he

opened up and cleaned out. Doing.so, in many cases, will
render the product unusable, i.e. in the case where the
atmosphere is-dirty (i.e. coal mines), or where the product
is sensitive to contamination and/or air (i.e.
food/pharmaceutical products). Even if the product is not
harmed, the cleaning of the drum takes additional time and

is messy.

The invention uses nitrogen gas as the métive force since
it is non-drying, is inexpensive, is inert, and does not
dissolve into solution of the viscous material, for
example, carbon dioxide does. Other inert gases, such as
helium and argon would also function, but these are far
more costly. .A working pressure range of 20 to 120 psi
wbrgswwell.for most thick, viscous materials, with the
optimal'pressure range being decided depending on the

particular viscous material.

The drawinés and the foregoing descfiption are hot
intended to represent the only form of the invention in
regard to the details of its construction and manner of
operation. In fact, it will be evident to one skilled in

the art that modifications and variations may be made



cylindrical internediate section 38. A weep hole 42 is provi ded at the

top of épﬁggﬁgég hull 34 to allow gas to enter the fl oatpoyouddsndse3d2. This,

floatin conpletely resistant to being fliped over in case the
cyl i nder aCC|dentaIIy i s knocked over. In contrast with the instantly
cl ai med invention, the systens of the prior art sought to achieve a very
close fit betmeen the inner cylindeaswal s and drunf pusher plates. The

approach of prior art approaches is too sensitive to di sruption and
damage, iwithout tdepanttingidiraym theuspigit and mose/ ©54%8e
PCT/ US95/ 09362 dented or war ped

slightly aneQ#1QRnuth§ﬂEﬁFt#ﬂaﬁﬂﬁﬂuﬁnd ip %he §€P§°F§éRéd°GpPaVEFded st eel
druns are rarel

Dl ate cy@bHethes dhemans RRAER siaeaulvddentsiy2bP co  up i th backed
o0 A o ﬁ%}%@%%%g SRR B CRRnBEE T P el
wher e tr“%xpéﬁigﬁﬁy“ﬁﬁa'éﬂéﬂdﬁdﬁ(QpéélfﬁaakeghgeﬁkveoBeﬂheéﬁpﬁg9eﬁtOdUCt

| they are intended in a generic and descriptive sense only

and not for the purpbse of limitation, the scope of the

invention being delineated in the following claims:




-is sensitive to contam nation and/or air (i.e. f ood/ phar maceut i cal
productsév Even if the product is not harmed, the cl eani ncPigshsizés UM
takes ad P8 i e and s nessy. The invention uses nitrogen gas
‘as the notive force since it is non-drying, is inexpensive, is inert, and
does not di ssolve into solution of the viscous material, for exanpl e,
carbon di oxi de does. Qther inert gases,;guch as heliumand argon would

al so function, but these are far nore costly. A working pressure range of

20 to 120 psi works well for nost theekimyi scous materials, with the
optimal pressure range being deci ded dependi ng on the particul ar viscous
mat eri al . The draw ngs and the foregoing description are not

intended to represent the only form of the i nvention in regard to the
details of ile cdnsteusablsh wieroummatexial shiEransing |apdaratus tfoat | | be

evident to one skilled in the art that nodifications and variations may
be Fade use W\n dispemsgang thick, viscous materials, comprising:

PCT/ US95/ 09362 a sealed pressure container havf%% sidewalls of
generally cylindrical shape, an inert gas inlet at a top

5 - region, and a viscous material ingress and egress opening
at a bottom region; and

a pressurizing boét located inside said sealed

pressure container, said pressurizing boat having a lower,
hull portion and an upper hull portion, the largest

10 cylindrical diameter of said pressurizing boat being less
than the internal cross-sectional diameter of the
cylindrical sealed pressure container, said pressurizing
boat having means to prevent said largest cylindrical
diameter of said pressurizing boat from directly contactihg

15 the inside of the sidewalls of the cylindrical container,
wherein in use of the system the container is filled with a
viscous material through its ingress and egress opening
which-:gises the pressurizing boat in the sealed pressure
container and forms a viscous material seal between the

20 largest diameter of the pressurizing boat and the inside of
the sidewall of the container, and by applying inert gas
pressure to the pressurizing boat from above, the
pressurizing boat will forcefthe viscous material out of
the container through the vi#cous material ingress and

25 egress opening.
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wi t hout departing fromthe spirit and scope of the I nvention. Changes in-.
f or m angyg desiags Proportion of parts, as well as the submgp'k% f
equi val ents, are contenpl ated as circunstances amy suggest O er

"~ expedi ent; and al t hough specific terns have been enpl oyed, they are

I ntended in a generic and descriptive sense only and not for the purpose
of limtation, the scope of the inﬁégtion being delineated in the

foll owi ng cl ai ns: WO 96/ 13

PCT/ US95/ @9362The reusable viscou ; i ind o

| CLAI M & 1. azlreusablesv?gggﬁéa#a?é??gfsé?ép%ﬁg?ﬁ%t%%p%Fatus for

use in dekpimsipgwhérekn theomriessRt £21%d boLOMY iwdiYlited so that a

seal ed pressure contai ner having sidewal |l s of generally cylindrical

shape, abheneeighasof nvisceus materisl displagenh bynits Mwerouflmt eri al

| Rgr ess and egress openi ng at a bottomregion; and a

pressur i BPREL PR LS | e PIYRL deP Sthel welghty of the pressunieingnt ai ner,

saLd'prq$sq%izing boat having a | ower, hul | portion and an upper
reP¥n: the | ar gest '

huBl po

3. The reusable viscous material dispensing apparatus of
claim 2, wherein the lower hull portion is weighted with

ballast. - ‘

4. The reusable viscous material dispehsing apparatus of
claim 1, wherein the lower region of the sealed pressure
container is rounded and the lower hull portion of the
pressurizing boat is also rounded, and has a seating

5' surface for seating on the viscous material ingress and
egress opening to shut off flow of viscous material when

the cylinder is snbstantially depleted of viscous material.

5. The reusable viscous.material dispensing apparatus of

claimkiw,whérein the upper portion of the boat is rounded,

' ;hh-opening formed therein to permit the space
inside the pressurizing boat to be pressurized with the

inert gas.

w

6. The reusable viscous material dispensing apparatus of
claim 1, wherein the means to prevent the largest
cylindrical diameter of the pressurizing boat from

contacting the inside of the cylinder's sidewalls comprises
o e

AT




10 cylindrical dianmeter of said pressurizing boat being |ess .. than:
the internal cross-sectional dianeter of the - cylingégﬁgﬁ - gd
_pressurewmlaﬁ?er, sai d pressuri zing boat havi ng vent

said |l argest cylindrical di anmeter of said pressurizing boat from
directly contacting 15 the inside of the sidewalls of the cylindrical
cont ai ner, . wherein in use of the systemthe container is filled with
a viscous material through its #Agress and egress opening

whi ch raises _the pressurizing boat in the sealed pressure cont ai ner

and3 f or s 2 PHIERGEEYn Qe S1RE SXLENGdNFc ONWRED LYo ITOM SRgYiCindf¥t er of
th A .boat d the.insi f t.h i Il _of .t

cont ai ner SEa Dy ARBSEAATy (AGAT. Go tRe PresSHELAPT PBAFneSBidsEaPFzi ng
boat 1 omyalaue ceifhinating Poittdl LAieH BaRkrphhl, b8' fBe! Rgxy! Scous
material out OF. the “contai ner throdgh the viscous material ingress

and™ 25 cpRtatt YAeH Rhe inside surfdBed6rl2Aa8sidewalls of
PCT/ US95/ 09362 . 16 2. The

reusabl e eyddoderaand dlf &hegeﬂﬂ,ﬁgnagpmakbua sflight scehpi Mike Wherein
t'he pressurizing boat is weighted so that the weight of viscous
mat 20i al dhepivicedusy materiigdeonhihle insidepoft the sddewsdlseqfiakheo t he

wei ght of the pressurizin :
J cyliA%er, which %crap lines are readily filled in.

7. The reusable viscous material dispensing apparatus of
claim 1, wherein the inert gaé is nitrogen, in a pressure

range of aboﬁt 20 to 120 pounds per square inch.

8. The reusable viscous material dispensing apparatus of
claim 1, wherein valve means is placed downstream of the |
viscous material ingress and egress opening to control the

flow of the viscous material.

9. The reusable viscous material dispensing apparatus of
claim 1, wherein the pressure cylinder is connected to a
constant source of inert gas to maintain the inert gas at a

relativeiy constant pressure in the cylinder.

10. The reusable viséous material diSpensing appﬁratus of
claim 1, wherein the pressure cylinder is pressurized with
a predetermined quantity of inert gas, which will serve to
expel repeated cylinder's full of viscous material out of
5 - the cylinder.

—_—
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boat . 3. The reusabl e viscous nmaterial dispensing apparatus of

claim 2, lRethe lower hull portion is weighted with Pt!ﬂﬁﬂ?hh% t.
4. The réﬁ@%@ e viscous material dispensing apparatus of C aln?1

wherein the | ower region of the seal ed pressure contai ner i s rounded
and the lower hull portion of the pressurizing boat is al so rounded,
and has a seating 5 surface for sepding on the viscous material ingress
and egress opening to shut off flow of viscous material when

the cylindef1j s Theb viewzlahilel widepuet mdtetivilsatepensingi apparatus of 5.
The reusabl e viscous material dispensing apparatus of claim1l,
wher ei n t kdadppd, wheredn thetiéstoas nateviamlledsed is highlihas an opening
fornmed therein to permt the space inside the pressurizing boat to be
pressuri z¥3S@PRR ipdustrial;apRimghar vehicle lubriqamrtseusabl e vi scous
materi al di spensing apparat us of claim1l1, wherein the neans to
prévent the |argest cylindrical dianmeter of the pressurizing boat

from LR 3 0B VidGolh hiteEYh1"dSEpant ifg appSrsRIR" | SOS
for use in dispensing thick, viscous materials, comprising:
a sealed pressure cylinder having a cylindricél body

with sidewalls, a generally hemispherical upper end with an

5 inert gas inlet, and a generally hemispherical lower end (
with an ingress and egress opening; and

a pressurizing boat contained inside the sealed

pressure cylinder, said pressurizing boat having a lower,
hull portiocn which is generally rounded in shape to conform

10 to the Shape of thé generally hemispherical lower and of
the pressure cylinder and an upper por;ion which is
generally rouhded in shape to conform to the shape of the
génerally hemispherical upper end of the pressure cylinder,
said upper portion having a small orifice formed in a top

15 portion thereof, said ﬁpper portion and lower, hull portion
being connecﬁed together along a circular interface region
which is smaller in diameter than the internal cross-
sectional diameter of the cylindrical pressure container,
said boat being weighted in its hull portion so that the

20 weight of the viscous material displaced by its lowered,
hull portion is about equal'ﬁo the weight of the entire
pressurizing boat, so that the pressurizing boat will float
in the viscous material with the viscous material coming up

to about its interface region, said boat further having a

= ¢ L M s *
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17 5 036”5%' ty of fins extendi ng out war dl y fromthe Vigernido¥ne
of the irnfz' ace region of the pressurizing boat, said fins hév?ng

‘term nating.points which generally do not nake contact with the

I nside surface of the sidewalls of . cylinder, and if they do, only
make a slight scrap line on 10 the viscous material on the inside of
the sidewal | s of the - cylinder, whiZh scraplines are readily filled

cl i nPE, WhBREFALERE PhefLRgas Xt Enai HoBaRLaHhY aoRFRRERTE FroR Ehg,nc oy
about 20 toleQnEangi Qﬁé §HE§?§aEQCPegiFn sildmﬁ§ns HQ@xﬁ@”ﬁQPLS V'SCOUS_

mat eri al di SPEGSI N eérein valve neans is

pl aced dO\Aﬂi&i»ﬁﬁﬁhein&hFomts wh!bﬁceéﬁeﬁfﬁﬁ?' ab hasrﬁéﬁeaeéneaéeS§1EHenl ng
to gontrol the - ow of the visScous eri al

reusabl e vi eReusnsnaer sakfdeapessthg sppewalls of the cylihaes) 1anwhefel n
the pressure cylinder is connected to a constant source of inert gas
to mai nt ai nthey doer bngysmakeaa slight scrape line of the viscous
" 30 material on the insides of the sidewalls of the cylinder,
which scrape lines are feadily filled in, wherein in the
use of the system, the cylinder is filled with viscous
material through its ingress and egress opening, which
raises the pressurizing boat in the pressure cylinder and
35 forms a viscous material seal between the interface region
and its fins, and'the inside of the sidewalls of cylinders,
and by applying inert gas pressure to the pressurizing boat
from above, the pressurizing boat will force the viscous
material out of the container through the viscous material
40 ingress and egress opening, all the while maintaining the
seal between the pressuring boat and the inside of the

sealed pressure cylinder.

13. The reusable viscous material dispensing apparatus of
claim 12, wherein the inert gas is nitrogen gas at a

pressure range of about 20 to 120 pounds per square inch.

14. The reusable viscous material dispensing apparatus of
claim 12, wherein a bottom surface of the pressurizing boat
will seat on the viscous material ingress and egress
opening, and seal it off when the pressure cylinder is

5 almost completely depleted of the thick, viscous material.
//.
L
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relatively constant pressure in the cylinder. The reusable -

Vi scous di spensi ng app ratus of claim1l, ng.i- sgs,?ﬁ?
pressureaggﬁ?$ er is pressurized with - a predeternined quantity of
inert gas, which will serve to expel repeated cylinder's full of
viscous material out of 5 the cylinder. WO 96/ 13458

PCT/ US95/ 09362 0 18 : 11. The
reusabl e viscous material dispensing apparatus of claim1l, mherein
the viscous; gnt ofidl relpitbis \kugéua@ mater 415 @lkbdradvyy g arg%

vehicle lubricant. . The reusabl e vi'scous ‘materi gispen5|ng
appar at us claim 129" whetein W@&%s&grbht:ghnue&causlaﬁaheﬁtithéd GQERI i Si ng:
a seal ed pressure cylinder having a cylindrical body with sidewalls,
a gener al lay prievieterainedl quapdiitynefuineringas, whichewilyaserweeto and a
gegeral |y hem-spherical |ower end W th an ingress and egress-opening;
and expel repegtess Wl%rwaﬁuéénp& the thirkeviaeousal ed
pressure cylinder,, sald suri_zi boat having a 1ower, hul |

por t3 on ’&‘Fr’élg&‘l‘é‘réﬁ o&ﬁ(&é&ggﬁ' *shape to conform '

16. The reusable viscous material dispensing apparatus of

claim 12, wherein the pressure cylinder is connected to a

constant source of inert gas to maintain the inert gas, at ‘

a relatively constant pressure in the cylinder.

L




10 to the shape of the generally hem spherical |ower and of t he
pressure \ and an upper portion which is general ly rounded in
shape to g%%?@?ﬁ??o t he shape of the general |y heni spH1/E89508362c
end of the pressure cylinder, sai d upper portion having a snall .
orifice formed in a top 15 portion thereof, said upper portion and

| ower, hull portion bei ng- connected together along a circul ar
interface region which is smallpf3in diameter than the internal
Cross- sectional diameter of the cylindrical pressure container,

sai d boa hted in its hull portion so that the 20 weight of
the visc Maﬁgggrl di spl aced by i | oner ed, hul | portion is about
equal to't i ght’ of the entifge : pressurizing boat, so that the
pressurizing boat will fl oat [ g Vi scous naterlal with the

Vi s&Qus materi al- com ng up.27 to ‘-"B S 1 zpr e region, said boat
further having a O 96/ 1945wt 25

PCT/ US95/ 09362 > . 19 25
fins extending radially ou4, Y on¥t he
region, said fins Q%ylng ow erm nat i \¥0i nts which generally do
not make contact W / t he insidﬁLsurface O1a N\ 1] SIQﬁMﬂ||S of the
cylinder, and if 4 , only ke a slight X% | ine of the

vi scous g L ‘

plurality of
i g#miédy of the interface




30 material on the insides of the sidewalls of the cylinder, whi ch

scrape |linewos@gedily filled in, wherein in the use of the system
the cylinder is filled with viscous mat eri al through it PQHEESH36and
egress openi ng, which rai ses the pressurizing boat in the pressure
cylinder and 35 forns a viscous matdfFal seal between the interface

regi on and its fins,. and the inside of the

i dewal I s of cyl iAn{ders,
and by applying inert gas pressure to the pressurifzi ng boat r

above, the pressurizing boat will force the viZ3
t he contai ner through the viscous material 40 *
opening, all the while maintaining the sealg
boat and the insi-de of seal ed pressure j
The reusabl e vi scous (E%I dg%?ensing apB%ratu-,
whergrn the inert gas is nitrog gas at a ’
20 to 120 pounds per square inch. 14. Thé

mat eri al di spensi ng apparatus of - claim 12,
of the pressurizing boat will seat on the
and egress opening, and seal it off when t} 5

al nost conpletely depleted of the thick, viscous
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reusabl e viscous material dispensing app us of
cl aim 12, V%Wt he pressure cylinder is pressurized with {'&‘
predetern1ned guantity of inert gas, which will serve to expel
repeated cylinder's full of the thick viscous 5 material out of the
cyl i nder. 16. The reusabl e viscous material dispensing apparatus
of claim12, wherein the prﬁzggre cylinder is connected to a
constant source of inert gas to nai n the inert gas, at a

relatively constant pressure in the cylinder.
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