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Zo %70%om ?may Conce772? 
Beit knownthatI,FRANCIsG.DUPONT,8 

CitizenOf the UnitedStates,residingat Wil 
Imingt0n,in the County of New Castle and 
State0f Delaware,havéinventedcertainnew 
and useful Improvements in Processes of 
Drying Nitrocellulose;and I do herebyde 
glarethefolowingtobeaful,clear,andexact 
de8Cription oftheinvention,suchaswilen 
able 9thersskiledin the arttowhichitap 
pertainst0 make anduse the 8ame? 
Myinventionrelate8toprocessesfordrying 

nitro-Celulose,and particularly that form 
there0f knownasguncotton,anditconsists 
inanimprovedprocessforaccomplishingthis 
Du?p0Se by placing the wet gun cotton ina 
stilfledwith somevolatile oil,andthendis 
tiling oftheoilandthewater containedin 
thefiber of the gun cotton,whichwilhere 
inafter be fulydescribed,and particularly 
Dointed outintheclaims? · 
Guncotton hasalwaysbeenanexceedingly 

dificult materialtodry,for the reason that 
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the pr0cessof dryingbythemereapplication 
0f heatisverydangerous,andaccidentscon 
Stantlytake placewhenitisattempted,Gun 
COttonwhenwetisabsolutely8afe,Itcanonly 
be exploded byspecialy prepared primers, 
It Can beburnedwithoutdanger,andnospe 
GialCare need be taken in Storingit,But 
whengun Cotton is dry,the Case is entirely 
diferent,Dryguncottonis verydusty,and 
the particles of itfying throughthe airare 
apt to explode from Veryslight,and appar 
entlyinsignificant cause8,sucha8anelectric 
SparkCaused bythe handtouchinga piece of 
metal?These particleslodge at every point 
andCrevice,andrendernecessarythegreatest 
Care toavoidaccidents,whichyetfrequently 
happen? 
Ihaye discovered thatgun cotton can be 

dried by placing the wet materialinastill 
fled with volatile oil,8uch as kerosene or 
benzine,andthen Vaporizingthe oil?If the 
boiling point of the oil used be lower than 
that of water_the waterin thefiberof the gunCottonwilbecarriedofmechanicallyby 
the particle80fVapopized oil;butifthe boil 
ing point of the oilbe.about that of water, 
thetwowilbevaporizedtogether,Itispref 
erabletohayetheboilingpointQf theolat 
about212°Fahrenheit,a8thedistilationthen 

take8 place more uniformlyandrapidythan 
whenthe oi1hasalowerboiling point,The 
dryguncotton obtainedi8impregnatedwith 
the 6ilin whichit has been placed,but this 
doesnotpreventtheuseoftheSameformany 
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important purposes,such as for the man??? 
factureofblastinggelatinebyadmixturewth 
nitro-glycerine,orthe manufacture of Colo 
dionvarnishbymixturewithether,0rforuse 
inthe manufacture of celuloidarticles,and 
fortreatmentwith solvents in alprocesses 
in whichdrygun cottonisneceSSary,though 
Ido notrestrict myself to these uses,By 
this process of dryinggun Cotton,aldustis 
avoided,andthe productiscolectedinaCOm 
pactform,andinacondtion whichPenders 
itlessliabletocauseaccidentsthanthe Com? mondryguncotton?ByobservingtheamQnt 
of waterdriven ofinthe course of distila 
tion,itis easyto determine whenal0fthe 
water has been driven of;orthe gun Cotton 
maybeleftwithanydesired degree of moist 
uretherein,ifitiswishedtoleavethe Same 
slightlywet? x · 

Inthe drawingsaccompanying and form 
ingapart of this application,I hayerepre? 
sentedaform ofstilthatisespecialyfitted 
for use in this proceSS,although I d0 not 
limit myselftocarryingout mypr0CeS8 with 
this partieular form of still,mentioningit 
mere?yasaconvenientform,I have made 
separateapplicationforDetters?ate?ofthe 
United States forthis Still,Saidapplication 
having beenfledApril13,1893,and8erialy 
numbered470.347,Thefeature of the 8ame 
whichrendersitespecialyapplicablet0the 
usesuggestedisthatit permitsanautomatig 
return?tothe main 8tillof the oildriven of 
fromthe 8ame,while enabling an acCurate 
determination of the amount of water dis 
tilled oftobe made?Theuse oflarge quan 
titiesofoilisthu8renderedunneCeSSary,and 
the Care which hasto be taken with the ap 
paratu8ismuchlessened? - 
Beforeproggedingwithadescriptionofmy 

process,Iwilliescribethe apparatus usedin 
Carryingit Out? 
Referringtothedrawings?Arepresentsthe 

still,whichisofanyC0nvenient8izeandcon… 
struction,and ha8 aroundits lower portion, 
B,anencircling8teamjaCket,providedwith 
steaminletandoutletpipe8,The pipeC,at 
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théapex of the conical bottom of the still, 
Serve8for the introduction and removal of 
material?The stillisprovidedwithaconi 
Galtop,D,aroundthe oütershel,F,ofwhich 
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isplacedthejacketG,whichisprovidedwith 
water inlet and outlet pipes,and between 
which,andthe SaidsheIF,astream of cold 
Wateris Constantyflowingwhen the stillis 
in Operation,The outletHisfortheconduc 
tion of vapors escapingfrom the stillto a 
Suitable Condenser,whichissoarrangedthat 
the_fal of the pipesleadingtothe same is 
backwardintothe still,8o asto drain con 
denSed productsintothe still-head,Inside 
QftheshelEyandof aformcorrespondingto 
that of8aidshel,issuspendedtheinnershel1 
orC0ne E,the function of which isto pre Ventthedistillatecomingfromthe condenser 
fromfalingagaininto the still,and to de 
termine its delivery,as wellasthat of all 
the vapors Condensedinthe still-head,into 
the annular trough ?,which surroundsthe 
interior of the stillatthe base of the still 
head?The pipe Jafords an exitfromthis 
trough into the outer vessel K,whichan 
Swer888areServoir for the distillate?This 
reservoir has?a.conical bottomyandapipe 
?ttheapex ofthe Same?from whichmayüe 
drawn from time to time the waterwhich 
9olectSinthesame,thewater beingheavier 
th?n_thé9il,Thesaidreservoiris alsopro videdwit?a?airtghtelosureatitstop,?nd 
a Stop COCk Mforthe admission ofair Be 
sidestheconnectionafordedbypipeJ,theres 
ervo?is alsogonneetedwith thestibythe 
overfowpipeT,whichisjoinedtothesüllat 
a point alittle above the level of the con 
tent80fthe Same,andenter8thereservoirat ?goint belowthelevelofdischargeofthedis 
tilate,thus alowing the oil,w?ichinthis 9ase?sthelighterproductof_distillation,to 
?ow b8ck_into themain_stilas rapidlyas formed,Cogksareprovidedinthet?opipes 
9onnectingthe stilandthereservoir,86tiat 
in CaSe 8 VaCuumis usedin connectionwith 
theoutletpipeofthestil,theymaybeclosed, 
anda?admittedtothereservoirthroughthé 
Coc??M,restoringatgospheric pressuré,and 
?enablingthe heavyliquid atthe bottom of 
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thereServoirto be drawn offrom timeto 
time as needed? 
?roceeding now with myprocess,I place 

inthe_Stil_abouttwo hundredgallons of a 
Suitable volatileoil,Suchaskeroseneorben 
Zin°an??preferto have_the boiling point 
9fthisoilatabout212°Fahrenheit,asthere bythe waterinthe fiberoftheguncottonis 
?nore uniformlyand more rapiályremoved. 
Inow place inthestillabouttwo hundred 
p9ünds_of_gun cotton,inastate of pulp, 
which,having been drained ofits suiplüs 
water,CQntains about fiftypercent,ofits 
weight of water,Avacuumpumpis prefer 
ablyconnectedtothepipe?,inorderfokeep 
the Contents of_thestillatalowtemperaturg, 
whichis an advantage,Steam being now 
circulatedthroughthe 8teamjacket,distilla 

tion commences,The vapors producedrise 
tothe conicaltop of the stil,and a portion 
of the samewilbe condensedonthe inner 
side ofshel1E,andwillbysaid shell be de 
iivered into the annular trough I,from 
whenceitwil be conveyed tothe reServoir 
K bypipe J,The uncondensed p9rtion,of 
thevapors passes under theedge of the in 
nercone,andup betweenthe outer and iQ 
ner cones?Since the outerConeisSurround 
ed bycoldwater,afurtherandmuchgeatep 
condensationtakesplacehere,thisportion_0f 
the distillate,like the preceding,being de? 
liveredinto the reservoir K by pipe J?If 
any uncondensed vaporremains,it passes 
upwardthrough pipe Hintothe CondenSer, 
andisthere condensed,whence itfind8its 
way,into the annular trough I,andfro?8 
thence,bypipe J,intothe reservoir K,Al 
ofthe distilateisthus condensed,Collected 
intheannulartrough,and deliveredintothe 
reservoir,When the distillate reaches the 
reservoir,aseparation ofthe productsform 
ingthe Sametakes place,the heavier pr0 
duct of the same,water,falingto the bot… 
tom ofthe reservoir,andthelighterproduct, 
oil,(afterthelevelofthecontentso?theres 
ervoir hasreachedthat of the pipe L) pass 
ingoverintothe mainstill,Thequantityof 
water colected is a constant index of the 
amount driedout ofthegun Cotton,because 
itiseasytoascertain theaverageamount0f 
waterthatiscontained in the Originalgun 
cotton?Thiswatershouldbe drawn Offrom 
timetotime,in order thatitslevelmaynot 
risetothatofthe pipe L,and thu8water be returnedtothestil?Whilethisoperationis 
beingperformed,the Cocksto ppeSJand L 
shouidbe closed,andthe Cock MOpened,80 
thatthe ordinaryatmospheric preSSure may 
existinthe reservoir,Whenn0mOre water 
collectsin the reservoir,the proceSS is fin 
ished,andthe contentsofthestil&redrawn 
of,the surplusoilbeingdrained offromthe 
guncotton,Thegun cotton is nowin Con 
ditiontobe usedforanyproceSSinwhichthe 
presence ofoilisnotobjectionable, 
Theprocessmaybecarriedonwithalighter 

oilinthestil,butinsuchcase the Operation 
ofremovingthe waterin the stillisnecessa 
rilyslower,asthetemperatureisnot80high, 
andthe water comes over more 8lowly,most 
ofit beingcarried mechanicallybythe vapo 
izedoil,sothatifitisdesiredthatthefiber oftheguncottonshouldbeimpregnatedwith 
alighter oil,it is preferable to accomplish 
this bypercolation,afterthe processof dry 
ingtheguncottonhasbeenfinished?Ifsuch 
lighteroilisused,the proceS80f Carryingof 
thewaterisfirstoneofevaporation,andthenof 
mechanicallycarryingoverthe watery vapor 
withthevaporofthelowboilingoil,Forin 
stance,takeanoilwhichboilsat75°centigrade? 
Thi8isconsiderablybelowthe boilingpoint 
of water,andyetwhenwater,mixedwithgun 
cotton,is placedinsuchanoil,the vapor of 
the wateriscarried ofrapidly bythe vapor 
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ofthe oil,Averyvolatile oilwilof course 
9ary Of the oilt00 slowly,and there isa 
limitatwhichtheprocesswilgoontooslowly 
fo?Dractice?Thislimit maybesetatabout 
59 centigrade,althoughtheprocessmaypos 
sibly be Carried on atalowertemperatüre. 
The quantity of oilevaporated hasnothing 
todowith the economy of the process,ex? 
Ceptinl0880f time,because the oiliscon 
Stantyreturned to the stil,separate from 
its water,and the process can go on in a 
COntinuous Cycle?Whileitisthustruethat 
when9ils are used whose boiling pointis 
lowerthanthat of water,the removalofthe 
watertakesplace veryslowy,the reverseis 
the case when oils are used whose boiling 
DOint8are higherthanthatof water,Inthis 
Case,the pr0CeSSwilgoon veryrapidly,but 
here arises a consideration which?does not 
hold with Oils oflowboilingpoint?Suppose 
forinstancethat I use an oilwhose boiling 
pointi8120°Centigrade?When the stilis 
heated,the waterintheguncottonwilkeep 
the b0ilingpointdownaslongasitiscoming 
Of,but as the quantity of waterinthe gun 
COtt0nbeCOmesleSSandless,the boilingpoint wilC0ntinualyrise;S0thatwhenthecotton 
isdry,itwilbeheateduptothetemperature 
Of theoil,atemperature whichisdetrimental 
toitsstability,Thisdoesnot,however,pre 
Ventthe dryingin oils of evenavery high 
boiling point? - 
InCase an Oilisused which hasagreater 

Specific gravitythan water,itwillsinktothe 
bottom of the reservoir,and the water will 
rise to the top of the 8ame,The oilis re 
turnedin Such Case byextendingthe branch 
Ofthe pipeLwhichextendsintothereservoir 
t0the bottom of the Same? 

,Idonotconfnemyselftothe use of kero 
sene,or benzineasthe oilinwhich toplace 
theguncottonforremovalofthe water con 
tained_injts?ber,butuse?orthatp"g98e 
anyvolatile oilthatisfound tobesuitable; 
nordoIconfine myself tothe use 0fmypg0… 
cessindryingguncotton,for Imaydry by 
it otherformsof nitro-cellulOSe? 
What I claimasnew,and desire t0SeCure 

by Letters Patent,is? 
1.The process of drying nitro?Celul9Se 

which consistsin placingthe wetnitro-celu? 
Ioseina volatile oil,vaporizingthe oil_and therebyremovingthewaterinthefiber0?the 
nitro-cellulose,substantialyas de8Cribed? 
2,The process of drying nitro?Celul9Se whicheogsistsinplacingthewet?itrgeel? 

loseina hydro-carbonoi,vaporizingtheoil, 
andtherebyremovingthe water inthe fiber 
of the nitro-cellulose,8ubstantialy as de 
SCribed? - 

3.The process of drying nitr0?CelulQSe 
which consistsin placingthe wetnitr0-gelu 
loseinkerosene,vaporizingthe 0il,andthere 
byremovingthewaterinthefiberofthe ni 
tro-cellulose,substautialyas de8Cribed, 
4,The process of drying nitro?celulQSe 
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whieheonsistsin?lacingthewe?nitro-gelu? 
losein kerosene oilhavinga boilingpointof 
212°Fahrenheit,vaporizing the oiand the 
water inthe fiber of the nitro-celulo8e,and 
thereby dryingthe nitro-celulose,substan 
tialyas described? ? 

pre8ence oftwowitnesses, 
FRANCIS G?DUPONT? 
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