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Zo aZZZohon??n?az/co72ce772? 
Beit knownthat I,EDWARD D.KENDALL, 

a Citizen of the United States,residing at 
Brooklyn,County of Kings,andState ofNew 
York,haveinventednewanduseful Improve mentsinProcessofandApparatusforRefning 
Hydrocarbons,of whichthe“folowing isa 
8pecification? - 

Myinvention relates toimprovementsin 
DrOCeSSofandapparatusforrefiningthe Crude 
hydrocarbons of petroleum and Coal-tar by 
meansofsulphuricacidandotherliquids;and 
the objects ofmyinvention are,first,to pro 
videacontinuoustimesaving method ofre 
fining,requiringlittlemechanicalpower,and 
bywhichthe action of detergent bodies may 
be regulated and equalized;and,8econd,to 
furnishameansofagitatingand commingling 
the hydrocarbonsandsulphuricácid,orother 
refiningagents,withoutemployingpaddles or 
Similar appliances,which are inefficientin 
large Operations,and aVoiding the use of a 
driven Currentofair,whichconveys moisture 
t0the acid,thereby reducingits eficiency,? 
forms explosive mixtures bytaking up hy 
drocarbon vapors,aflisalsoattended bythe 
disadvantage thatin treatingalargevolume 
ofpetroleum,Crude burning-oils,or80-called 
‘distilate”with a considerable quantity of 
Sulphuric acidthe partfrst chemicalyand 
Sufficientlyacted on bythe acidisagainand 
repeatedlySubjectedtocontact with theacid, 
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inordert0c0mpletelytreatthesucceedingand 
1ater portions,andthe oilso“overtreated,” 
beingof darkcolor;isapttodiscolortheentire 
body ofrefined oi? - 
The proceSS bywhich ISecure theadvan 

tagesaluded toconsistsin passingastream 
ofdistilate(whichword Iwill usetorepre… 
Sent Crudeliquid-distiled hydrocarbonsgen… 
eraly)and ajet of Suphuric acidtogether 
throughthehereinafter-described mixingand 
agitatingchamber,thenceintoasettjing-tank, 
where thegreater part of the acidand pro… 
ducts ofitschemicalaction subside bytheir greater Specific gravity,then Conductingthe 
acid-treated distillate through a Second agi 

|diaphragms one onanother, 

tating-Chamber acc0mpanied bya Current of 
water,bothliquidsafterwardpassingtogether 

5ointo aSecond Settling-tank,where thewater 
8eparates byit8gravity,and finaly8ending 

thetreatedandwashed distillate with an ex 
Ceedinglydilutesolution ofalkali0rakaline 
earth throughathirdagitating-chamber and 
athirdsettling-tank,from whichthefinished 
refinedoilmaybeconveyedtostoragetanks? 
The use of dilute alkaline Solution may pre 
cede thewashingwith wateralone,or one of 
these steps may be omitted?The distilate andtheacidarecausedtoentertheagitating 
ghamberwiththerequiredvelocity bydraw ingthemfromelevatedreservoirs,orbymeans 
Offorcing-pumpS? 
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TheapparatuswhichenablesmetoConduct 
the above-described process successfulyis 
Shown in the accompanying drawings,in 
which? · 

Figurelisasectionalviewoftheapparatus; 
Figs_2,3,and4,viewsshowing perforations 
andfanges ofdiaphragms,hereintobe men… 
tioned;Figs.5,6,and7,viewsofthetop,side, 
and bottom,respectively,of partly broken 
away parts ofthe apparatu8? · 

Similarlettersindicatesimilar parts? 
Aindicatesaeylinder of cast-iron Orother 

Suitable material?It is dividedintonumer 
ous cels byperforated diaphragms b 0 b a, 
&C,made of Cast-iron,Clay,or Other mate 
rial,Fig.2shows the perforationsineach 
diaphragmlike those marked b,and Tigs.3 
and4 the single centralopeningineach dia… 
phragmlikethosemarkedd,Thediaphragms 
maybesimpledisksor plates,Separatedfrom 
each other by interp0Sed rings,or may be 
formed,asshownin Figs.3and4,withfanges 
atthe peripheries,whichserve tosupport the 

rangedalternatelyb a,bd,&C,Thecombined 
areasofthe perforationsineach diaphragm 
Imarked b should approximate in extent t0 
the area ofthe Single Central Openingina 
diaphragm markeda,andeachoftheSeshould 

They are ar 
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haveaboutthesamediameteras_theinterior of the pipeD,which conducts the distilate, 
under pressure,tothe CylinderA?The Smal 
Dipes Conveysthe proportionate quantity of 
sulphuric acid,the Supply of which may be 
regulatedbymean80fac0ckat80meC0nven 
ientpoint,orbyapumpwithadjustablestroke 
of piston?Inclinedshelvesat??are placed 
inthelowerpartofthecylinderA… 
A pipe,c,connects the agitating-chamber 

95 

  



TO 

25 

35 

45 

2 359.357 

with theinterior of asettling-tank,C,which 
shouldbelinedwithlead,Aplate,d,0fcast… 
iron orlead,curved horizontaly,isSupported 
inaninclined positioninthetankCopposite 
theopeningthatreceivesthepipec?Several 
?artitions,ee,extenddownwardfromtheclosed top ofthetank,andothers,like2,extendup 
ward from nearthe bottom Of thetank? 
Fisacylinder of metal,the lower end of 

whichisopenandincommunicationwith the 
tankC,The upper end ofthe Cylinder is 
ClOSed,and the cover Supports a bar,f,0f metalorofwoodwrappedwithsheet-lead?A| 
Series Ofrods project horizontalyfron this 
barinaspiralline,andservetosupportshgets 
ofleadorothermaterialshapedandjoinedSo 
asto formalonginclined platewith raised 
edgescurvedSpiralyandextendingfrom end 
toendaround the bar/,Acrossthisspiral 
?late,and projectingfromitsunderside,are 
manyrows of pins,P,arranged S0thateach 
?ininarowshal be opposite the Space be 
tweentwo pinsofan adjoining row?Fig.5 
Shows the upper Surface ofasegment 0f the 
inclinedspiral plate,Fig.6isaverticalSee? 
tion,Showing twoadjoiningrows of the Said 
?ins,thedisposition ofwhichisfurthershown 
in Eig.7? 
Nearthetop of the cylinder Fisa pipe,h, 

which Conveys acid-treated distillate to the 
Second agitating-chamber,A/,with water, 
whichentersbythe pipe B/,Thisagitating 
Chamber is Constructed Substantialyin all 
respects1ikethefirst described,A,difering 
Onlyin dimensions, - 
C/isa Settling-tank,similar to thetankC, 

butlarger,connectedwith the chamberA/by 
the pipec. 
F'isa cylinder like F;bntitcontains no? 

meChanical device? 
Wis.apipetg conyeythewasheddstilate 

from the cylinder F”to thethirdagitating 
chamber,A”,whiel issnbstantialiyinevery respect,exceptingsizelikeAandA/.Thepipe 
B”ConveySalkalinewatertothe ChamberA/, 
which chamber orcylinderisconnected bythe 
pipec”with the third8ettling-tank,C",Con 
Structedlikethefirsttwo,Cand0, - F”isacylinderlikeF",and/isapipewhich 
Conducts the finished refined ojltostorage 
tankS? 
Theoperation of theabovedescribed plant 

iSas follows:Distillate and Sulphuric acid, 
under preSSure,enter theagitating-chamber 
bythe pipes Dands,and,passingtogether 
rapidly through the perforations of a dia 
Dhragm,are abruptly diverted from their 
gourse bythe opp0sing material ofthenext 
diaphragm,andSoonrepeatedly?Thetumultu… 
ouscurrentsdashagainstthewalsofthecels, 
return uponthenSelves,and thustheliquids 
arethoroughlyCommingledwith violencecon 
ducivetorequired chemicalaction,Thein 
termixedfuids,after passingthroughalthe 
diaphragms,falontheinclinedShelvesat7 n 
in thelowerDart ofthe chamberA,and enter 

thelead-lined8ettling-tankCthroughthepipe 
C,whichis ofsuficientdiameterandlength to 
induce a tranquilflow of the liquids,sothat 
thegreaterpart oftheacidandacidproducts 
Separate,andonenteringthetankatoncefall 
to the bottom?The acid-treated distillate, 
holdingSomeacidand acid productsin Sus 
pension,audhavingitselfanacid character, 
whenit poursintothetankimpingeson the 
inclinedandcurved plated,whiehspreadsthe 
current lateraly,So thatafter thetankCis 
filed with distillate andwaste or“sludge” 
acid(theaverageheightofthe latterbeingin 
dicated bythe dotted inea)motionisim 
partedtothe whole body of distillate,which 
flows Slowlyunderthe partitions likee and 
Overthe partitionSrepresentedby2,theSpace 
under the latter beiug Sealed bythe heavy 
Sludgeacid?Duringits passage throughthe 
Settling-tank the distillate willgenerallybe 
freed,bySubsidence,fromall butatrace of 
acid matters,butit willexhibitanacid reac… 
tion,and Some hydroCarbonsare persistently 
aCC0mpanied bySmallquantities offiocCulent 
orviscid matters?The current of distillate 
from thetankCSlowlyfolowsthe spiralway 
withinthe Cylinder Fandfinds exitthrough 
the pipeh?Duringitspassagealsuspended 
viscous bodie8 will beabstracted bythe pins P,wilaggregateintoslimymasses,dropdown 
and Colect Onthe uppersurface of the spiral 
Dlate,andgraduallyslidedownand faltothe 
botton of thetank C. The sludge acidis 
drawn of continuously bytheadjusted cock 9,0ratintervals,determinedbytry-cocks,I 
have devisedanautomatic valveforthe pur 
poseofkeepinga constantlevelofwasteacid; but,asitisadaptabletovarionsuses,Ipropose 
to make itthe Subject ofaseparatepatent? 
Theacid-treateddistillatepassesfrom thecyl 
inder E,througlthe pipe h,totheagitating 
Chamber A,where iöisthoroughly?washed 
withwater brought bythe pipe B/anddrawn 
of,with COntainedimpurity,bythecock/? 
From the Cylinder F”the washed distilate 

proceedsbytheDipe Ytothethirdagitating 
Chamber,F',the pipe B”at the Same time 
bringinga Stream ofwaterthat hasbeenren 
deredSlightlyalkalinebylimeor causticsoda? 
Thisalkalinewater passeswith thedistilate, 
which now exhibits slightalkaline reaction, 
into the tank C",whence itis removed by 
the cock /,and thefinished“‘refined oil” 
or other purified hydrocarbon is delivored 
through the pipe Y. 
Itwillbe observedthatbythearrangement 

which I have prop0Sed Ihavedispensedwith 
the use ofanymovingmechanicalpart8inmy 
apparatus,aSinapparatus heretOfore used? 
Suchaspaddles,rotatinginavat Containing 
the distilate?the Saidapparatu8beingauto… 
maticinits operationandrequiringonlythe 
introduction of suitable liquids atsuitable 
Doints,It wil be further observed that I 
have combinedin One process and one move 
mentanumber of pr0CeSSes which have hith… 
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efto beenperformedin distinetorseparate withasnitablestream ofwater,througha 
OperationS? - 

Idonotlimitmyselftotheexaetconstrue 
tion Shown;butthatisthe best one knownto me?Itisobvious,forexample,thatthe plates 
?andá might bevaried or omitted,andin 
Certain peCuliar constructionseventhe Sepa 
rating-plateseand2 might be omitted?The 
?eCuliararrangement of8piraland pins may beals0varied,andforcertainqualitiesofdis… 
tilatethepinsthemselves might be omitted, 
though [prefertousethemforgreatersafety. 
It wilbeobserved,moreover,thatthesepins arereadilycleaned bytheremovalofthecen… 
ter p0Stor bar,forremovingthe cover ofthe 
CylinderGwillremovethe spiraland pins, whichwilthenbereadiyaccessibleforcleans 
1ng? - 

?donotClaim,broady,the useofsulphurie 
acid nor of alkaiwaterin the treatment of 
distilate,nor,broady,the use ofagitation of 
the distillate with Sulphuric acid,the Same beingold;but 
What Iclaimasmyinvention,and desireto 

SeCure by Letters Patent,is? 
1.The process of treating distillate with 

Sulphuric acid,which consistsinforcingto 
getherregulated quantities of the acid and 
the distillate,and eausing them to paSSto 
ether under preSSure througha pipe ortube Drovidedwithstationaryobstructions,where 

bytheyarethoroughlymingled bythe force 
oftheliquiditself,snbstantialyas described? 
2.The process of treating distillate with 

Sulphuricacid,which consistsin forcingto 
gether regulated quantities of the acid and 
the distillate,and Causingthento paSSto 
getherthrougha pipe ortube containingSta 
tionary defecting or miugling diaphragms, 
wherebythesaidacidand distillatearethor 
oughly mingled bytheforce of the liquid it 
Selfandtheaction of theacid uponthe dis tillateincreased,Substantiallyasdescribed? 
3?ASanimprovementinthe processofre 

m0Vingthe VisCOuS Sulph0 COmpounds from 
refined distiate,the methodhereindescribed 
Of Causingitt0 passin Contact or aCrOSS re 
taining-pins,wherebythey may be removed 
from the distillate,substantiallyasdescribed? 
4,ASanimprovementinthe proceSSOfre 

moving the viscousSulpho compounds from 
refineddistilate,themethod hereindescribed 
of causingitto passin Contact oracross re 
taining-pins,wherebythey may be removed 
from thedistilate,andofcausingthemtodrop 
upona Suitable Conveyer,wherebythey may beremovedtoavesselorapartofavesseldis 
tinct from that Containing the distilate, whencethey maybe withdrawn,Substantialy 
as desCribed? 
5?The processofwashing distillate,which 

consistsinforcingthe distillate,in connection 

mingling pipe ortube providedwith Station 
ary?obstructions,whereby they are thor 
oughly brought in contact with each other 
and are mingled bythe force of the liquid 
itself,and of then alowingthe mingled dis 
tillateand watertoSubstantially Cometorest 
ina Settling-tank,wherebythewaterand dis tilateareSeparatedfromeachother,Substan 
tialyas deseribed. 
6,Theimproved processof refning distil 

1ate herein described,which consistsinfore ing,the distillate throughaSuitable mixing 
tube,in Combination witharegulated quan 
tity ofacid,inthen permittingthe mingled 
acidand distillate toseparatefromeachother 
in a Settling-tank,in then causingthe distil 
late Containingcertainviscoussulphoacidsto 
COmein Contact withanindependent Separat 
ingapparatus for relievingthe distillate of 
Such ViscousSulphocompounds,in thencaus 
ing the distillate to flowthroughasuitable 
mixing-tube,in Combination with a Suitable 
amount ofwaterforwashingthe Same,andin 
thensettlingthedistillatefrom the wash-wa terinaSuitableseparating-tank,substantialy 
as described? 
7,Theimprovedapparatusformixing dis 

tillate and sulphuric acid or other liquids 
herein described,which consists ofatube or tubes providedwithapipeorpipesforintro ducingthedistilateandsulphuricacidatone 
end thereof,and with a seriesof stationary distributingOrdedectingdiaphragmSarranged transverseytoitslength,therebyinsuringthe 
mingling ofsuch bodies,and providedatit8 
otherendwith a delivery-port,substantially 
as deSCribed? 
8?Theinprovementinsettling-tanksherein 

deSCribed,which consists in atank,C,pro 
vided with theverticalpartitionseand2,sub 
StantialyaS described? 
9.TheimprovedSeparatorhereindescribed, 

which Consists ofacylindrical chamber con 

3 

75 

IOO 

tainingaspiralshelfprovided withretaining Hungaspray ? - ?s 
?inSOr projections,aroundwhichthe material 
tobeSeparatediscansed tofow,substantialy 
as described? - *T 

10,Theimproved settling-tank herein de 
Scribed,which consistsof the outertank,C, 
thediaphragmsor partitionse and2,andthe 
defeeting-plate @Substantialyasdescribed? 
11?ASanimprovementinthe processofre movingvisconsimpuritiesfromrefneddistil 

1ate,the method hereindescribed ofcausingit 
toflow upwardunder pressureincontactwith 
collectingdevices,which retard the viscous 
impurities,Substantiallyas described, 

EDWARD D. KENDALL? 
WitnesSes: 

GEO.H.EVANS, 
ANTHoNYGREF, 

IIO 

Tr5 

  


