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~ TO ALL WHOM IT MA.Y OONUERN N SR - - .
B Beit Luown that we, ZABDIEL A WILLARD, of Boston, in the aaunty of Suﬁ'olk a.nd WILLIAH G AI)AMB, .

of Franklin, in the county of Nerfalk, both. in. the State of Massachusetts, hm‘e 1nvented a new and usefulf_-' '.

" Method or Process of Treating Metals, Mmerals, or “dther substances that may be treated in like manner; and =
we do hcreby declare that the. follo'mng is a full, clear, and exacb ‘Jescription:of the sa.me, taLen in connectlong"; B

ZABDIELA “WILLARD, OF_BOSTOT\I, AND WILLI AM G. AI)AMS, OF FRANKLIN

- " '
k 1

'MASSACHUSEITS. " .

Leét;ers Patent No. 78,153, dated May 19, 18‘{33.";} -

IMPROVEMENT IN TREATING METALS AND MINERALS.

mgt 5ﬂgehule rrfemh tu m ﬂgest ﬁﬂters ?Jntenrt ity nmhmg yart nf tue smue. T

with the accompanying drnrmgs making a part of this. apeclﬁcatwn, in which— = - |
Figure 1 represents s long&tudmal Bectmnal e’[&vatwn ut‘ the :r.ppa.ratus fon carrymg an our proces,a_, a.nd-'

: Figure 2 a transverse ueotmn of the'same. . o R R

JH

Our invention may be ssid, in general {erms, to conslsb in a.now. method or process of trentmg metsls 1mdj,__ A
" minerals, or other substances, for the purpose of producing therein various “ohiemical cumblnatmm" andresc-
~ tions, and mechanical: changes in. their condition;.sugch, for- mstance, as the aepmtlon of metals from their -
~ ores, tha separation of metals. from their alloys, the aeparatwn or subdwmon of-metallic substances into fine
‘powder, and the conversion of metals into their omdes or sa.lts, w:th other operatxons of tha aa.me general cha.r-.f_'_f N
'acter, and to cffect this by a continuous operation. -~ .~~~ ; LR e
This mode Of operation may e described ‘as cansnutmg. ;u th_g ﬁrst _place, m meltmg the metal or mme;-,a.l AR
| ~!'to be acted upon ina saitdble crucible,.or by other: auitable méans, such a3 are nauaﬂy empluyed far that pur-
7 pose, and raising its temperature to the degree necessary for subsequent operatlons. From the bottom of this .
- ‘crucible, or other reservoir for. contamlng the melted mass, and mamtmmng 1tﬂat the propér temperature, the‘;?';f--fi'-i-:‘i_-:f::_}@_- '.
rmetal is caused to flow in one or more fine jets. or- streamg. .. T R R A e

Immedmtely after the stream of melted. motal leaves tha orlﬁce of tha cmclble, it encnuntera & Jet or blast

K Iof atmospherm air or other gas, which is projected across the jet of. metal with considerable force, - The eﬁ‘ect
. of this blast is to subdivide and dlsslpate the metal- into. ‘exceeding. ﬁne Ea.rtlcles, dlﬁ’used through the atmos~
~ phere aof the blast, which, if the metal is below the. tempemture of oxidation; will be depomted in the form of
g fine metallic pa‘wder, but if the temperature of the metal -is auﬁcmnt‘ly high' to. produce or allovr a chemleal
. combination with ‘the blast, or with any of. the" ‘gases of which it is cemposad, the metal, being in-s "state of
" minute subdivision, is matantananusly acted upon chemtcally by. thé blast, and’ conyéited info-an: omde, or Mlt,.' o
. or other product, according to the natgre of the blast’ employad. 1f-the blast mcamposed of atmusphmc oir,.
~ oxides would generally be produged, but if it is cempesad of ‘some ‘other “gas,. .somke other chemical reactionor . = -
" combination would follow, carrespon&mg to, the chemioal chamcter of the*ibinst‘, ﬂl':“* sume ¢hem1cal reactmn 01";- R
| -eambmahou would be thereby prevented, whlch nught otherwise: tako place. ™ T I I
... This oPera,tmn of the blast upon the Jat of metal'is intended to take: plm&, geuerallv, mthm a cha.‘mberor;_
| ::enclosed gpace, which can: be’ maintmadﬁaz &, tcmperature adapted to the ngture of the operation to be pers .
formed, and which also can be’ chargad with such 6’ gaseous: atmasphere, mdependently of ‘the dlsperslng-bhst,';j__-

~if- need be, as will either facilitate the. chemical reactions- that are desired .to be produced T prevent thoseﬂ;'.
~ which might otherwisé take pla.ce, “and would be premd:cml Sultable means are to. be employed in connection
- with the chamber, to permlt the escapa therefrom of tha speut gases, und to retmn the *valu:rble produﬁta af the;.

'operatmn, such as are now in uge. P N ikt S SR

I-'F .u-l'i-'

- If several successive ehemxcal reacuom aro req_ulred to be pruduced other Jets uf the approptmta chemwa.l;_' SRR
_ fchamcter may be employed 50 armnged as to operate 1n successwn upon tha ma.terml m substantmlly the“‘.-
:'-"-aﬂme way as the first one Operates.r . . ST L o
-+ . The apparntua shown in the dmwmgs is omo. of the sxmplest forms in’ whlch we hava umbndwd our mven—';?'-
tmn, and serves to show olea.rly ita nature.and prmmples, and tho relation which the several parts of the appa-
ratus should- sustain to each other. - This apparatus is adapted to the production ¢ of either htharge or carbonate_-l- e
-~ .of lead directly from metallic lead; and at'tho same time to-eliminate therefrom any allver or gold that may 'be_-, B
_-'present and aleo to perform several other sxmple meta.llurgm operatmns. o | o e

' ! :.'r_jﬁ J o .
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© . Acrepresénts a pot ot cruciblo of iron, for containing tho melted metal to be operated upon. It is set in
o furnace of masonry, B, and is heated by a fire upon the grate O, which also heats the entiro working part of
theapparatus. . . - T TR e T e T
- At the bottom-of the crucible is a pipe, D, which has & small orifice, say one-fiftieth to one-hundredth of
‘aninch. in diameter, which is closed by the valve E,.operated by a rod, F, as is shown, - This pipe projects
. downward some distance into the converting-chamber @, and close.to the outlet of the same is: the horizontal
- blast-pipe H, which has an orifice o little larger than that of the pipe D, and throws a jet of ‘compressed air or
- other gas across the jet of metal- that: flows from the crucible. _-E,;Th'_ig,_.-bl_as_t_.'majr'ﬁe_'-hbated;i’f the operation
-requires it, before being injected, and its admission is to be controlled by aﬁu_itz;b]e'_i'alvleé or cocks. " It is sup-
~ plied by-a condensing-pump, operating in the usual manner, which is itself supplied with atmospheric. air, or
- &8, or'a mixture of them, as the case may require. . - ;0 .
. The‘:_chamber- G. may *be_mz_;d@:of_ any form requiréd, and provided with suitable means at the outlet,-to .
permit the escape of the spent gases and retain the valuable produncts of the operation; but us these form no o
~-part of tho Invention-herein set forth, they aré not shown. -~ - - . o R
- The operation of" the apparatus is as follows, taking, for-exampie; its application to the oxidation of lead
- in making litharge, or the carbonate of lead, or the separation of lead from its alloys, either and all of which

~ the ap’pa_thtli_S'Sh'é\f_u' 18 capable of '.e‘ﬂfect'ing,: R L AR L
. The orucible A is filled with the metal to be operated upon, and heated by the furnace to a red heat, and.a
- blast of atmospheri¢ air, of; say, fiftecn to twenty pounds’ pressure ?'t:"b:';‘.f‘t'h’e'-"s_qn-i;r'd-ink:h,l'.nib_i'a or less, is-supplied
~ %o the pipé H. The valve E then being opened, allows & small stream of hot motal to flow from the pipe D,
- which, meeting the blast from the pipe H, is dispersed into a fine metallic mist, and in ‘that subdivided condition
_instantly combines chemically with the oxygén of the blast, and is. completely converted into oxide, with B o
~considerable: disengagement of light.and heat, and leaves any 'slilfer-;or?g“oldf'i';l‘m;t;_ may be present in the lead in |
~ minute metallic particles mixed with the oxide, Which ma}*"hé:séparﬁted therefrom by if;elllfkno'\'vﬁ_;ftl:i_'t_a':in's.'._' NI
-~ . If it'be desired to conveit the oxide into carbonate of lead, the.blast from the pipe H would be -supplied
"With-carbonic-acid gas to a sufficient degree to earbonize the lead as fast as it_is converted into oxide, or the”
carbonic-acid gas might be introduced into the chamber G by o séparate pipe, K, shown in red lines, by which,
- "also, any other gas may be supplied ‘to the chamber in regulated quantity instead, so as to act upon the oxide "
__ 'at'._th‘e;_ins"tant"of'it-'é fO'I‘_IIla'tiﬁn; - R T A .

. pipe H al__:iouldﬁe--s_upplied with’ such gas ."t'.h;tt'.it'fwomi-ld"ﬂ'ﬁt"dr_'qoﬁlaj- not furnish ox ygen to the melted metal, =
- ‘while its mechanical or dispersing power would be retained. B S T O B R
- .. - Theso examples will serve to explain the general mode of operation, and the-nature of the modifications”

~ that would be made to _addpt,’,tﬁe apparatus to any special use. ' " - LT SRR

o~ In the drawings, but one delivery-jet to the crucible, in ‘combination with one ‘blast-jet, is shown in the -
. converting-chamber,’as this is the simplest. form in which the apparatus ean be presented, but in practice itis -

-~ intended to employa series of delivery-jets, and a corresponding series of blast:jets in- the same chmﬁbér',":but;

- co-operating in'precisely the samo way, L e s

- - Tt is obvious that the apparatus may be modified in a great variety of ways, and that a part of the entire .

- process -may--be}+‘usfefully',cmployed.in.,élert'a'inh operations withbpt'.éu_lploﬁn'gf_f,h_e"'whbl_e_n_f_' it, 48, for instance, in " .
. dispersing oi subdividing ‘motals without acting upon them chemipnlly, in which case ‘the converting-chamber -
. might not bo required; also, the blast of air or gas may be usefully employed in & convérting-chambey in oper.

- sting upon a continuons regulated stream of heated minerals, which had been previous) y.reduced to  fine =

. powder by other "in'ga.t_is, T@ith..ﬂllf?ﬁ_ #"34:3._"3i1ppli'¢_t§l-. to _the"bl;ast;jtﬁ,-t"[aa 'tto'ul_d-uct_:gh’émic'al'ljr upon the minerals in* .

that condition, and other modifications of ~our-inventiofl, of the same ggﬁerql"-nati_if@; may obviously be made.

 We are aware that it has been Keretofore essayed to. break up streams of -m-éltc_d'irbn'fbyn.b‘laat_,ja;_nd_re"duc.e[;_

- the metal to a granular or globular form, for the purpose-of decarbonising it somewhi t in-the process of con- .

- verting it into wrought- iron or Htéél;'-blu'tﬁi-igj'.t];ho'sg instances the: apparatus: employed was not such as would -

reduce the metal to particles so small that they could be itlsta_lit_il_.-n'edué]j_nﬁﬂ‘éﬁfirely_- roduced or converted into
_other products by the-chemical action of the blast, for the reason .that unless the particles of metal are made

~exceedingly minute, so that th’eif*gifem'_d_ffs'urfaf.cé--lirgﬁﬁntp'd' to the action of the gases present shall be very great .
in proportion to-their diameter, and the 'ch-eﬂilicn.l_'p.qtion__b’e'ffhﬁs"i‘.relid_e'r_"eﬂ_"gs sl and ir * | '
~version or reduction of the metal will not.be cffected, and the process practically carried out

-~ What wo claim as our invention, and desire to-secure by Letters Patent, js— - - P
~ " 1. The process. of dispersing or subdividing melted metsls or minerals. into fine particles, by means of s . |
~ blast of highly-compressed air or other gases, which impinges tpon ‘one oi more fine streams thereof, the gases -

nersl and instantaneous, the con-

r - ¥ -

present, and the temperaturc of the motal, being respectivel y such that chemical action  shall. be thereby pre-
-vented; substantially as described.. - [ e
2. The process of converting metals or minerals into other products; by means of a jet or blast of air or,
~ gas, acting upon one or more fine streams of said motals or minerals in'a melted atate, as described, which jet
~or blast subdivides and disperses the material, and also acts chemically upon thesane; substantially-as described. |
8. The process of converting metals. of minerals into othetr products; by means'of :a blast.of air or other "

L - a [

| ga8 applied thereto, when said metals or minerals are cominum‘a]y‘:s'ﬁppfli;i_@!dg mregulated qu;tnt_i't'iés:tq said blast?

- In a subdivided and highly-heated condition, substantially as described. o S
4. The treatment of netals or minerals, by either of- the.mkgthod,u.;_;bqforel claimed, in a chamber filled-with
an atmosphere chemically so composed that by means of the same, in combination with the gas introduced by
tha.:di'speréing-blas't,_“th'e_ dosired chemical reaction may be fpraduc_e_d_._'lqgagmv,efnt_gd;-_aub_s‘_tgntially'_-a.s*dascribe&; .




- 78,168
Q e
5. An apparatus, (for performing some of the operations described,) consisting, substantially, of the com-
" bination of a erucible or reservoir with one or more delivering-jots, 2 furnace for heating the same, and onecor
. mare blast-pipes cprresponding to said jets, co-operatingfsubstantially as described. D R
| . o 8. An apparatus, consisting of the combination _la.at claimed, in cumbination 'ﬁ"it}.] the comertingwhgm]}er, .
substantially as described. o S T S
7. Combining with the converting-chamber, as described, 2 means for supplying gas thereto separate from
* the dispetsing blast, sabstantially as described. R S ST A
o~ 'Executed, December 7, 1867. - e e
R N /. ¢ WILLARD, =
- . WM. G. ADAMS..
- Witnesses: . S e Tt
- N. C. LoMBARD,
Wu. U. HiBBARD.
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