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8pect?catton of Detter8Patont, Ptented De? 18, 1917 
AppHóationfledAugu8t17,1915,8erta1?o.45.91?? 

Z2°20?om?7naycongern: - 
Beit knownthat I,GgoRGE C,WEsTBx,8 

citizen of the United States,residing at 
Ludwig,inthecounty of LyonandState of Nevada,hayeinvented_certainnewanduse 
ful Improyementsin Evapor?tors,of which 
?he folowingisaful,clear,andexactspec 
ification? 

This invention relate8 to a device for 
8vaporating,solutions.of,chemical salts, 
bases oracids,and hasforits object_to pro 
yide meansforthispurposeadapted touti? 
Jize circulatingair,winds,heatedgases of 
combustion,or sulfurous ?? 
the eyap9rating 9r vaporizing mediu?, wherebythe desiredresult maybeeconomi 
calvattained? 

epeguliarv3lusof?is deviceinmetal 
is due tothe fact thatitisconstruct 

easiy seturea and which,when kept?et, permit?ofcontactbysuchsqutionsa$9og 
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per_sulfate,iron sulfate,?ndgvensulfuric 
?sa without appreciable dsterio?tion… 
Hitherto,where it has?been desir8ble?to 
evaporate dilute?8alt solutions,.orin fact anysolution usedin hydro-metalurgy,to B 
state of concentration,the cost of evapora 
torsmadeofironorofmaterials resistantto 
such chemicals assulfuric acidor copper sulfate hasbeen prohibitiveQfgeneraluse? 
Aside from this,the cost ofthe fuelneces 88ryforoperatingsucheyaporatorshasren 
dered them inappicabe to.those cases wherelarge quanües ofsolutionsmust be 
cheaply evaporatedin order torender the progess.commercialypossible, 
‘Thisinvention contemplatesthe provision 

of an extremel 
thin,flowing ? ofthe liquor are urged bygravity?ganst?ir?g?ous$ur? It is very desirable although,ngt vitaly 
necessarythatthe air or ? be heatedso thattheircapaciyforabsorbing?oistwe 
be atthe economic m?Xim?m and thatthe 
heated air orgases be admitted 8t Some 
pointintheapparatu8ne8rthe area_of ds 
öhnrge of concentratedsolution 80that the 
concentration?should proceed,to a maXi mum nthe.lowerzogesof th??pparatus 
through theincrease ofthe solubity ofthe 
8altundertreatmentbymeans ofheat, with 

heater orfurnacefues 

largesurface,over which 

°°nsequent?°movalfrmth° soidphas andmorer8pidv3porization ofwate? 
In operation,the solution which isto be 

%ncentratedistaken by_means of&pipe op ?meto a distr?gtingddvice atthe^töp of thgapparatus,Theliqugthenfalsintoa 
grid ornet-work of woddenslats,oyerthe 
surface9f which?it spreads as athin fim 
$sitfals in aninterruptedshowerto the 
bottom oftheeyaporator Theactionofthe 
wind or induced,gaseous,purrats fron ??ng??g 
network causes r&pid evapoßtion ör va 
porization oftheffm,Inthismannerthe 
8olution becomes ?ore and more concen ?tedasitdegendsthroughthenetwork 
The amount of concentraüon depends,of 
9ourse,on the height_of the apparatus or 
the number9ftimes?the solutionispassed throughit,the physicaland chemicalcon 
stitution ofthesolutionyitstemperature,the 
heatand saturition ofthegascurrents,and 
therate offlow ofthe solutionandgases, 
In the evaporation of FeSO,·7H?Oto soidorcrystalineform,theincreasingcon 

centrationnearthe bottom ofthe app?ratus 
results in the ? offne crystals which 8recarried bythevaporizingcurrent 
of mother iquorto a receiving.tankfrom 
which they?may be conveyed for further 
tre&tmentifdesired,Ifthewater of crys talizationistoberemoved,asuficienttem perature must be maintained at the lower 
Zone ofthe apparatus toinsurethe decom position &nd vaporization ofthewatercrys 
tals,This,of course,may require the üse 
ofearthen wareslats atsuch points in the 8pparatus_where charring might otherwisg 
occur,8nd ? also requiré mechanicah 
cleaning ofthe bottom slatsifthe evapora· 
tioniscomplete? - - · ,… 

Theinventionwilbefrsthereinafterde scriBedin connection with the accompany ingdrawings,whichconstitute apartofthis 
specifcation,andthenmore specificaly de 
fned in the claims at the end of the·de 
scription, - - 

In the accompanying drawings,wherein 
similar reference characters are used to designate_corresponding parts,throughout 
the Several views: - ? 
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Figure1 is B vertica sectionthrough? 

  



vertgatype ofevaporatorconstructed sub stantialyin3cgordangewiththisivention 
and?Hesigned for utilizing heated air or 
smokéasthe vaporizingmedium? 
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apart byblocks5, 

Fig.2isa planyjewthereof, 
Fig,8is aside elevation of thisevapo 

rator?partlyinsection, 
Fig,4is a horizontal 

IV—IVof Fig.3? - Fig,5jsabrokensideelevation,partlyin 
Section?of a horizontaltype ofevaporator, fig.6isanelevation ofaverticalevapo 

?ction on the line 

rator designedforutilizingwindorcircu 
latingatmospheric currentsasthe vaporiz 
ing medium, - Fig.7isanelevation ofanother modified 
form of evaporator in which pipes are ar 
ranged for Circulatingsteam,hot water Or 
hotairthrough thenet-York ofslats, 
Fig,8isasection oftheline VIII?VTII 

of Fig,7,and .~ 
F Fig,9isasection on the Hne IX?IX of 
ig,5? · Referringfrstto Figs,1to4;ineusiye,1 

designatesthe outer casingorsheath which 
is mounted upon a suitable foundation 2 
through which heated air or smoke is ad 
mitted at 3,Fig,8. Arranged within the casing1andspacedfromitssidesaresuper 
inposed horizontal series of slat84 which 
forn the principal evaporating surface? 
These slats are cutto thesmallest Cross sec 
tion consistent with thatrequiredtoprevent 
appreciable bending by?their own weight 
betweensupports?The horizogtalseriesof 
slats are arranged to extend alternately at 
rightanglestoeachother,andslats ofalter 
nateseries which extend in the same direc 
tion arearranged out of vertical alinement 
so that the dripping of the solution from 
each of the upper series or layers of slats willsplash ontoandspreadoverandaround 
the slats ofthe layersimmediately below 
them,Itis designed toinclude thegreatest 
possible evaporating surface within the 
smalestspace consistentwithsuficientaeri 
fication and practicalconstruction. 
The horizontallayers ofslats are spaced Atthetop ofthesuper 

imposed_series ofslatsthere is arranged a 
shallow box ortank 6 havinga perforated Bofom7fordistr?utingthèsoionover 

55 

the entirearea ofthetop layer ofslats,In 
some casesinlet,fue 8 may alsoserve as a ghane through whighthgresiduun.passes 
tothefurnp2e(notshown)fromwhich the 
dryingair orsmoke is derived,It will be 

?notedthatthis heatedair or smokeis hot 
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test when itfrstenters the botton of the ?vaporator,andthatitmaygirculatefreely upihroughthesupermposed8eries9fskts 
andaround theminthe space8 within the casing1,Tfdesired;afano?blower9may bensgdforforcingthe heatedgasesthrough theapparatus,I?isobviousthateitherre 

1,250.268 
ducing,oxidizing,orneutralgases may be 
C9nvenienty driven into the evaporator in 
1his wayfornaintainingor modifyingthe 
chomical constitution ? certain solutions? 
Asthe greatest heating efectisnearest the 
botton and progressively decreases as the ?ses?ass?pwardinthisform ofapparatus, 
the solubity of most salts willberaised 
hstle Concentration ofthe ? increases.? 

75? In Figs.5and9ahorizontaltypeofevap 
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OratQris show1,the same hayingaperfo-? 
*ted paQ60 ofggater relativeareäthan, 
the.one shown?in Figs,1,2and 3,EacB·? 
horizontalgrid orseries of.slats40 ? of relativelygeater?reainthis form ofp ?aratus.sQthatit?snotnegessaryto?se@s 
1nany of the Superimposed layersasin the 
verticaltype ofevaporätor?The heatedair 
orshukee?ers°nee?do?the casig10yia a pipe orflue?0 andescapesat the”other 85 Snd9fsaidcasingthrough .pipe1?enter-· ?gthesanejustbelowthedist?butingpan 
60,In this instance,the residue is?éon 
veyed by aninclined trough 12to an outlet atoneendQfthe.casing10??teadofbeing dischargedintothe füeleadingto?thgfu? 
1}ace orto atankor vesselfrom whichthe 
Grystalsare later removed,asinthevertical? form of apparatus previouslydescribed?In 
Fig,5,18 designatesa suitable,pump for? 
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95 
forcingthe8olutionthroughapipe14into? 
thg(listributingtank60. 
The,apparatus ilustrated in Fig,6is quitesimiartothatshownin Fig.1?except thattheoutercasing?omitted,Ieavingt?e superimposed seriesofslats41open töthe 

cirgulation ofwindsoratmosphericcurrents 
which maythus be_utlizedasthe evaporat 
igmedium instead ofheatedairor_smoke, although heatedgases opsmoke maybeused 
alsointhiscase?Thisform ofapparatusis gspecialyusefulforrecoveringsal(NaCl) 
frgmseawater,where itis usualy desir aulethatthesolutionbeexposeddišectyto 
the wind and the separate crystalsträns 
ferredby asuitableconveyer15to a dry 
ing?oor 16 when the mother liquor con 1ainingimpurites maybe dischaiged?? 
Asiustratedin Fig.7,one ormorespaces 

?nay be?1eft up through the superimposed 
layersofslats,aadDipes 17 arranged there inforthepurposgofcirculatingsteam,hot 
acComplishing the_vaporization of?the_so 
1ution morgquickly änd gompletely,The 
8lats42inthisform oftheinventionmaybe 
arrnnged asalready describedinconnection 
with theotherformsyexceptforthespace or 
spacesin whichthepipcs17areplaced?The distrjbutingpanortank62hasitsbottom72 Terforatedonlyabove theslats,theportion 
thereofabovethe space in which the pipes 17arearranged bcingimperforate? 
Wedonotconfneóurselvestoexactform 
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water,or hotairthrough the apparatusfor 
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of slats or arrangement of slats shown in 130 
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drawings,The drawingsaremergytoi?s 
tratethe general principlesinvolvedinthe 
apparatus - 

avingthus describedmyinventionwhat 
Idesiretosecure by Letters Patentis: 
1?In an apparatus of the character de? scribeá??eáoöw? supsrimposed spaced i? ofslatsarrangedwithanopen 
ace extending_through them,means fog 
ischarginga solution?upog the slats,and 

pipes föröhe circulation of_a heated fuid 
arrangedinsaidopenspace forthe purpose 
specifed? - - 

2. In an apparatus of the character de scribed?thecombinationwith?supsrimposed 8paced ? ofslatsarrangedwitha?open 
space extendingthroughthem,ofadistib 
Hting tankarranged?above the slats 8nd 
hayingitsbottomperforatedabovethe slats 
andimperforate8bove88idspace,andpipes 

forthe circulation ofa heatedfuidar 
rang?? saidopenspaceforthepurpose ·specifed? 
&In an apparatus of the character de? scribeatheco?bnationwith.supsrimposed spacedlayersofslatsarrangedwithanopen 

spacee?tendingthroughthelowerlayers,of 
8 distributing?tank above said_slats,and 
meansfor supplying heatto Saidspace for 
distribution betweenthe layers ofslats, 
4 In an apparatus of the character de 

scribedthe combination with_superimposed spacedlayersofslats,arrangedwithanopen 
space_extending_through them,means for 
distributing8 Solution?upon the8lats,and 
meansfor supplying heattosaidspace for 
distribution betweenthelayersofslats. 
Intestmonywhersof Thavesigned my 

name to this specification? 
GEORGECUTLER WESTBY? 
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