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Attorney Docket No. 84121
 SELF CONTAINED LITHIUM HYDROXIDE CURTAIN

STATEMENT OF GOVERNMENT INTEREST
The invention described herein may be manufactured and used

by the Gove?nment-of the United States of America for

. GoVernmental purpbsés withbut the payment of any royalty thereon

" or thereafter.

'BACKGROUND OF INVENTION

(1) Field of the Invention

This invention relates to a device, which removes carbon
dioxide and carbon monoxide from the atmosphere of a submarine

during a casualty when no power is'avéilable to run the air

_scrubbers.

(2) Description.of the.Prior Art

ManylveSSels-play aAmajdr'role-in thébﬁnitéd States Navy,
including_submarineé. Submarines are effective in our military
because they provide a stealth.way'to enter into enemy waters
and.possibly-attagk.: Subﬁarines ére_also nécessary to

counteract another country's submarines.
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While submarines are most prominent in navies, they are

also used in other venues. In recent decades, submarines have

A-bécome-¢0mméniy u§éd as.resééréh’tools.,Vsﬁbmérinés allow
_écientiéts'to't:aVel.deeﬁ‘info.the $ea aﬁd_study deep watér sea
>.liﬁé, whiléfbeViding élééfe meaﬁ$ for ¢ondu¢tiﬁg;su§h'researéh;'

_Subﬁéfinés hé?e'alSO‘becomezéo%e popu1ar in'tburiém;  The§e'_
Avessels Qiii take tbﬁfists’clésé'ﬁo thefoééanwflcbrgiiﬁ a-dry{_-

safe medium. However, the tourist submarines are usually much

smaller and contain less gadgets than navy submarines. Whether

used by the navy, reséarchers'bg tourism companies, submarines
~ ‘are great tools that can be used for exploration and navigation

'of areas that are not éccessible'with”a scuba<tankuand a wet

suit. -

Since submarines are closed under-water vessels, submarines

-

- are equipped with air scrubbers to fgmove,carbdn.didxide (CO2)
“and carbon monoxide (CO) from the atmOsphere._However, if
vproblémé'arise_caﬁsing a submarihe to lose its power, the air

‘scrubbers do not function. As such, a major concern regarding

submarines has been removing carbon dioxide and carbon monoxide

~ from the air if the motors on.the scrubbers are not working,

such as because of a loss of electrical power.

"-During a loss of electrical power on avsubmarine, lithium

hydroxide (LiOH) can be used-to':émove carbon dioxide and carbon
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mbﬁoXide‘frOm the air.  One way this has been done islby>usingla
 h5ppef_t6 spr¢ad'1ithihm_hYdroxide:thrbugh the submarine.

‘.Hdwever;‘the“granulaf'métérial-is‘cauStic to the skin and

respiratory tract. ‘Also,-théflithium_hydroxide-is stored in

canisters which take up precious limited space on a submarine.

DESCRIPTION OF THE PRIOR ART
The prior art discloses various devices using ‘lithium

hydroxide to remove carbon dioxide from a submarine's

~ atmosphere. One such device is a lithium hydroxide curtain

dévelOped'by'Batfelié Memoriai'institﬁté; lOcated'inbéblumbus/
Ohio. This Cﬁ;tain-ﬁay be.huﬁg ffom a.COmpartment'ovérhéad
sﬁaée_and:filiéd-with lithium hydroxide. ﬂohévgr, this device
S£i11 requires'canisters of iithium hydroxide, saﬁihg ﬁo storagév'
space. | | | |

Also known in the prior art'ié Flétcher ef'al.( U.S. Patent
No.-4,i68,706, which is said to discloséﬂa'fe—breétﬁing systém.

that uses a ‘bed of“lithiumwhydroxide-to remove carbon dioxide

from exhaled géé.' This device is designed as a portable'ré-

breathing system for use by.one person. The device is a

mechanicalxsystem in which exhaled gas is passed through a

‘packed bed regenerative heat exchanger to adjust the temperature

and humidity of the ekhaled gas and is then passéd.through a
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' returned to normal breathing COnditibnS.'

_canistet of iithium'hydroxide’to'removevthe_carbonvdioxide.".The
Acarbon'dioxide—free'gas'islthen:paésed through'the regeneration

" heat eXchanger,NWherein,the gasfs temperature and humidity are

{

Also‘known'is Léndy,'U.S.’Patent No. 5,120,331; whjch is“>

. 'said to disclose a:gés filteringvunit'havihg shéét(s).of

‘flexible, coilable, perméab1e,Jcarbbn impregnated fabric that’

are wQund around a center core structure. This device is ah.A
aétive system with impellers requiring power input.

" Also kﬁoWn are Zhang et al,., U.S. Patent No. 6,296,689;B1/

Zhang et al:;>U.S. Patent No. 6,464,757.B2, and Zhang et al.,

u.s. Pub;ication_No.»2002/b073846.A1;3which-aie said'to disclose

a lithium hydroxide énd h0p¢alite based-filter'whiCh can be used

in combination with a chemical oxygen generator for removing

Achlorine gas and éérbon'mOnoxide from the oxygen.produced by

such é system by filtration to provide a safely breathable gas.
"fOther devices may be_knowh_for rémoving‘carbdh'dioxide ?nd:]v
carbon moﬁdxide from fhe’air. Thesé.deviceé, albng with thé_

devices above, have various shortcomings including being overly

complex and expenéive, bulky and téking up precious_SpaCe,:

limited to one user per device, having a limited area of use,
and requiring electrical power for use.A‘The shortcomings of

these devicés are addressed by the present invention. -
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 SUMMARY OF THE INVENTION

The present invention is a device for removing carbon

- dioxide and cérbon monoxide fromvthé atmoSphere;.uThe device is

esbecially7useful on‘a-submarine during a casualty when'thére'is;V

no electrical power tobrun the air scrubbers, the usual method.

of removing carbon dioxide and carbon monoxide from a

submarine's atmosphere. .The device is comprised of a fabric

matérial infuéed with lithium hydroxidé. The fabric material

fmay be hung like a curtain from any'suitable piace,jsuch as a

pipe or railing in a submarine. Prior to use, the device may be

vacuum sealed in pléstic to retain its functional prdperties and

-.foﬁ easy'stqrage.

Thus, it is the primary objective'bf the present invention

_ R . o o
to provide a device for removing carbon dioxide and carbon

moanide'from'the atmosphere whiCh4does'not reqﬁire a power’
soﬁrce:and which can be'adapﬁed fbi_hse in any numbef of areas
and benefiting multiple uéeré, DOtUjusf one ﬁser per de#icef

It is also'a primary objéctive'of.the,pfesenﬁ invention to
prOVidé a devicé for‘removing carbon‘dioxidé and carbdn'monoxide

from the'atmosphere_that is light, simple to use, easy to store

and requires little storage space.
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BRIEF DESCRIPTION OF THE DRAWING(S)
a ReferringinOW to.the-drawing(s)}'

_FIGURE l-illustrateS'é front view of the lithium hydroxide

- curtain of the present invention.

- DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
The present invention is a device for removing carbon

dioxide-andgcarbbn mondXide from the atmosphere which does noti '

"require a powér source. Referring_to Figure 1, the device of

thelpreéenf‘invention.is a lithiuﬁ hydrqxide curtain 10, which
is‘édmbriSedbof:a'fabric>mateiial}12}infﬁsedfwith'lifhiﬁm'
hydroxide 14. The‘fabric-ﬁatefial-IZ may be‘any_shiﬁéblé .
méterial, but is pfeferablyAa mesh—type fabrié"suCh»és_gauée dfv'

woven cotton. The. fabric material 12 maY'also be'any‘suitable

.size and shape, but it is preferred to be of a'sizé that can be
-easily huhg, especially in a_submarine,,and'functibns to remove

carbon dioxide and carbon mbnoxide from the atmosphere in an

éffeétivé.manhefs In a preferréd‘embodiﬁent, thé fabric.
material 12_is substéntially sqﬁare or rectangﬁiar shaped.
Lithium hydfogide'14 is then infused into the fabric
material 12 by soéking_the fabric.méﬁerial 12.in lithium
hydroxide 14 and then_drying:thé fabrié méterial 12. HerVer,
any suitable ﬁethod of infusing the fabriq material 12IWith the

lithium hydroxide 14 may be used. ‘Aiso,'lithium hydroxide 14
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may be used or a sultable mlxture whlch contalns llthlum

'hydrox1de.may be used Addltlonally,.any sultable quantlty of

llthlum hydrox1de 14 may be used per curtaln 10 or used per

“certaln dlmens1ons of'the‘fabrlc materlal 12.

The lithium hydrox1de curtaln 10 may preferably be hung

" like a. curtaln from any sultable place, such as.applpe, ralllng,

etc}pln a submarlne. In order to accompllsh this, theifabric
material 12 also'oomprises‘hanging elements.lé. Any suitable
number and type of hanglng elements 16 may be used However, in‘
a preferred embodlment the llthlum hydroxrde curtaln 10 has two
hanglng elements 16, one substantlallybnear a(f1rst-Corner'18 of‘

the fabric material 12 and'another'substantially4near a second

corner 20 of the fabric material 12.. The first corner 18 and

the-SeCOnd oorner 20 are'preferably‘substantially parallel and
opp051te from each other. ‘ |

The hanglng elements 16 may be any suitable type of hang1ng~.
elements such as, but not llmlted to, hooks, wires, ropes,

velcro, etc. In the preferred embodiment, the hanglng elements

16 are velcro straps. The hang1ng-elements‘16 can easily be
placed over a pipe or.railing and secured, thereby.providing a
- quick and easy_method of hanging the lithium hydroxide curtain

© 10.

Once manufactured, the lithium hydroxide curtain 10 may be

vacuum-sealed in plastic. This enablés the lithium hydroxide
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curtain 10 to retaln 1ts propertles until it needs to be used

Addltlonally, thlS allows the llthlum hydrox1de curtaln 10" to be - .

4ea51ly access1ble-and_easlly stored, thereby taklng_up very'
: little space. This is especially beneficial on submarines where

-_'space_is Very limited.

The exemplary embodiments herein disclosed are not intended

;to bevexhaustiﬁe*orite_uhﬁeeessarily limit the Seope'of the

A inventibn;.AThevekempiery embodiments-were cheseﬁ and described,
: 1n order to explaln the pr1nc1ples of the present 1nvent10n S0
;that others skllled in the art may practice.the 1nvent10n ASi..

o will be”apparent'tb,one ‘skilled in the art,'various

modifications can be made within the scope of the aforesaid
description. Such modifications.being_Within_the'ability of one

skilled in the -art form a part of the present‘inventioh and are

embraced by the appeﬁded'claims. a
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Attorney-Décket No._84121
© SELF CONTAINED LITHIUM HYDROXIDE CURTAIN

ABSTRACT OF THE DISCLOSURE
' The pfesent'inVéntionlis a déﬁice for rémbving:carbqn
dioxide and carbonbmdnoxidé‘from the atmosphere which does not

require a power source. The present invention is a lithium

_hjdrcxide:cgfﬁain, which ié-compriéed of a fabrichatériél

_iﬁfused wifh:lithiﬁm h?drCXide. The lithiumghyd:OXide curtain
,ié-pfefgrably hung like a.éﬁrtaiﬁ f#om'ahy suitéble5p;aée,'suchj
‘aé'a pipe or féiling'by.hanéiﬁg‘eleménts. ZAny Suitabl§ huﬁ5er -

‘and type of hanging elements may be used;
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