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N vaporizing furnace means: combmed with an in--
tegrally - constructed condenemg means, Whereby |
“most:. metals and values may be. extracted from

- most. ores by VoIat111zatlon thereof in an enclosedi '-

- densation in connected end co- ordmatmg con-. -
~densing apparatus. The means provides separ ate
7 control and elimination of combustion gases and
- yo° Ore vapors. ‘Combustion chambers consist of rec-
S tangular helical a,scendmg passages: through spe=-
‘cigl firebrick  which confine combustion flames -
‘against the crucible exterlor fortify the crucible .
 with spiral partitions and assist in' insulating
_« the crucible from the furnace shell: each of. two -
~ or more-such descrlbed heat lanes leadmg com- -
bustion. flames from separate pressure burner-
‘nozzles, within: the base of:the furnace, in mul-
tiple circuitous ineclined: courses about the cru-- °
~ cible rand exha.ustmg sepamte1y to stacks. - Ore"
vapors are. provlded with a, sealed perpend:tcular--
- passage from crucrble through. a throat, corre-:
 sponding’ in size and shape to the rim of the . ular - passages: through napped ‘waol- or: asbestos—i |
| - strands hung between vertical baffle- pletee The’
object contempletes mtegral construction and co=
operation of all the foregoing; but permits-optional
 selection of portlone to meet specml reqmrements -
‘The ob;lect includes permissible. auxiliary or alter--
native use - of’ the: furnace: for: reduction” and re-
form. The mventlon contemple,tes a,dequa,te aC«:. -
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My mventron rela,tes to an ore. reductlon end

crucible furnace. end reduced by selective con-

‘crucible, into an overhead reservoir or hood which
is .‘built sta,tronary upon the main- frame casting
‘The crucible is suspended in and as.

or horee

a part of a tilting cradle. The crucible is designed
in elongated Narrow V- or flat -trough shape to-['_-i
facilitate rapid and thorough penetration of heat .

Yo cor_t.tents when upright, rapid dumpmg Of;.j].;_covery of metals and values in molten or remduary_-.

. 30 -gangue when fully tilted and rapid chergmg When_-'_-;-{ . .
R to every part: of the: condensing means. for.

partially tilted. The furnace shell: of steel, con-- - L
full- and eesy removal of reduced metels and;;_ S

- taining the crucible, firebrick, combustion appa-" . :
ratus and other devices shown, constitutes a values.

g - Cradle and is suspended upon surtoble trunnions’

for gravity dumping of gangue from crucible. and{f‘
.chargmg crucible with ores. . When uprlght the
furnace, cruclble top, combust1on exhaust . end_
‘other operating features are by: virtue of recip-
" . rocally inclined pla_nes of contact sealed as a LIllt ks

to co-incident surfaces, parts and apertures in. .
- the overhead hood and stationary frame respec--ﬁ_
| 'twely, the cradle is closed when upright and in
such closed pomtwn the cruclble cha,m oer is ﬁrmlyl,.__'

sealed to the condenemg unlts and ready for the_‘-__-".

Veporlzmg operation.

The general object. mcludes specla,l ob:rects 111';'.!'-
.the condensing means ‘wherein ore. vapors -are.
- carried a,utoma,trcally by heat and vapor:expan=:
. sion pressure generated- in the crucible into res~:
‘ervoirs, passages and. chambers demgned consec-:

“utively to facilitate prompt and full. reduction of
‘the metal and value content to commercial . or- =
- solid form;- particularly by a combination of con- 10
struction and preparation-as-hereinafter shown:.

02,012,092

designed to reduce internal pressure by release

~and adheelon to-surfaces washed or treated with.
‘g preparation of silica’ or other corrosion:resist-
" ing material and.to filter -vapors in- perpendic-.

'-_ples constituting the- mventron -and the scope: of:
protectlon will be indicated in the a,ppended?i_ A
claims. The accompanymg drawings: are by ref~
erence’ made a part of this spemﬁc&tlﬂﬂ and show’ .

a preferred ideal and 1lluetra.t1ve operatmg form-f,-_ég'f

. of the vapors into expended areas, to dlsrupt the
‘column .or -internal structure -of the vapors by
sudden interruption and reversal of direction. of
 flow, to cool vapor passageways through. water - o
 filled tanks'in which temperatures may be regu-
lated and- sherply reduced to induce in partic- S

-ular  metals such as gold-a ‘molecular: e,ttractlon.;f S
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Other obJecte of the mventlon more speclﬂc,':;-_:35;_;-;:'._ B

extending from each end thereof and mounted:. _-than those referred to above, will be in part-obvi- -
in‘bearings in the end standards-of the station~~ 0OUS and in part pointed out in: the following -
~ ary main frame castmg at points: measured to -
. make the cradle balance its sloping top surfece}
40~ Rush against, and also permit-tilting same fully -
f " away from, the a,pertured under surfaces of the:_ N
- stationary base of an overhead vapor reservoir. .
_ The cradle may, by power applied to an attached__
wheel ‘gear, operated from a removed source by

chain or belt, be tilted through .an arc ‘sufficient. oL the invention, wherein:

description of the elements,; combinations; ar-" -

‘rangements-of parts and application’ of - princi< ‘0 S

‘Figure 1is the end elevat1on of the evaporatlng-_;_ T

,-_.furna,ce and condensing dome unit. - oo 7
- Pigure 2 is a.view upon’ Ilne 2—-2 cf Flgure 1 _' S
mth sprocket chain. removed. - : ,_

Frgure 3'is a section upon the lme 3-—-—3 of Flg--

ure 2 with the supporting framework remoyed: R
‘Figure 4 is a longitudinal section of the eecond SR
~stage or return tube condensed.” SR S o
- Figure 5is a cross—sectlon of the vcrtlca,l ﬁlter P

'_or collectmg ta,nk e
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“the latching arra

- grooves 36 and 37.

Flgures 3 4 and 5 show the whole assembly of

the ore reductwn furnace and condensmn- ehe,m- .

- ber,

Figure 6 is the sectlon upon the lme B-—-—-—ﬁ offf

Figure 4.

Referring more partlcula,rly to the dmwmgs_.?
- reference numeral T represents the main end
frames of the general shape shown in Figure 1

which are connected at their upper ends by &
member or shelf 8 provlded with a rectangular
opening 8a (Figure 3) and may be cast integral

with the frames as shown. The end frames T
are provided with bearmgs 9 in which are sup-

in its entirety by reference numeral {1 whaeh_
12 are the beaﬂng caps
and are secured in place by bolts {3. Extendmg__ .;
upwardly from the shelf 8 are stanchions 14
‘supporting the condensing dome represented -

will be described later.

its entirety by I5. 16 is a reeta,ngular neck or

passage connecting opening 8aq with. dome 15. -
a deflector extending the full
- length of the dome The condensing dome {5 is

1T (Figure 3) is

provided with an opening which may be tightly

closed by cover 18 hinged at 19 and latched by -
“means of eye belts 20 pivoted to brackets 21 by
‘means of pin 22 and adapted to swing into slots:
23 in lugs 24 (Figure 2)-cast in the ‘main body
| 25 are nuts by means of which
gement may be tightly drawn
~up. 26 is a manifold consisting of two branches
as shown in Figure 2 and connecting to g com-
The entire interior of ‘dome 15

of the dome.

mon outlet 27.

with neck 16 is coated with' a th1n layer of 311103,
or fireclay. -

or fire resisting meterla,l

The interior of-cradle. II is ﬁr.st llned Wlth an
approved: 1nsula,t1ng material 33 such as asbestoe-'&--”
The cradle .is next lined - with a.
fireproof bI‘le 34 so as to form a pocket to re-
~ ceive the crucible 35. The inner face or surfeceff

- of this pocket is p10v1ded with two passages or
"Passage 36 commences - at

- the lower right hand end (Figure -2) of cradle

| _l I as at 38 (Figures 2 and 3) and winds upwardly
- inthe form of a. rectanguler helix and term!netes -'

- at the upper left hand end of the cradle as
shown at 39. Passagée 371 commences in the lower

corner opposite 238 as at 40 and winds helically
upward in a like manner and. termmetes at 41
where it Joms with passage 39, the Junctmn ter-.

The:
beginning 38 and 40 of passages. 36 and 3'! e~
speclively are ‘enlarged as shown - (Fig. 2 .and
Tig. 3) and are provided. with passages 43 ex-
tending through the firebrick and also through
~ the side walls of the cradle.. These passages may

" be -stopped up by removable firebrick plugs 44 -
secured to covers 45 which- are secured to the
sides of the cradle by means of bolts and wing
nuts 46 and 47 respectively. The end 38 of pas~
_sage 31 is provided with a tube 48 which extends
through the end of the eradle

or the like.:

mmatmg in a single tube 42 (Fltrure 2) ..

- frame T by screws 52 (Fig. 1 and Fig, 2),
mouths or outlets of these oil burners are located -
- 80 as to register with ftubes 48 and 49 when the

a spreeket wheel 61,

‘of a-cooling medium such as water.
- Pbassing through the condenser making tight joints
The protruding
ends are connected by return bends 'ﬂ SO as to
. _-'fezm a centmueus passage for the gases.

- where they penetr ate the shell;

gas tight joints.

- manner such as vertically or herrzoqtallr
interior surface of tube 78 and re turn bends il are
: eoeted with a thin laver of silica. or fireclay.
80¢ is a thermometer by which the temperature

The end 40 of-j_--"

passage 31 1s pr0V1ded with a similar tube 49
80 and 51 are cil burners provided with flanges

by means of Wthh they are secured to the end

cradle is in its normal upright position. 325 is
a crucible with sides tapered .downwards and

rounded -at the bottom S0 as to fit: snugly into
the pocket formed by the fire brick lining., The

bottom of the crucible slopes towards each end

'The _'

10

as shown at 53 (Fig. 2) and termmates in spout '

" 54 Whleh 1eglsters with opening 55 in the cradie.
ported the trunnions 18 of the cradle represented

Openings 55 are elesed by shutters ob pivoted as -

“at 57 (Fig. 1) and provided with a handle 58
93 are small spouts or troughs
1mmed1ate1y below epemnge 55 in. the cradie 1
and 60 are other troughs which may be cast .
integral with the frame and loee,ted dlrectly be-
- low spouts 59. |

To one trunnion of the eradle i5 rlgldly secured |
b2 1s a pedestal forked .at’
its upper end and provided with bearings 63 in
-~ which rests'a shaft €4 to which is keyed a spreeket
a7 isa bearmg cap se-
~cured in place by means of bolt 68,

(Flgures 1 and 2)

€5 and ratchet wheel 68:

“This bearing
cap is provided with a small- lug €9 to which is

plveted a pawl 70 by means of pin Tf and adapted
to engage the ratchet wheel 66,

side of sprocket. wheel 65 may be secured-another

ratchet wheel (not shown) and pawl arrangement
“adapted to work in the opposite direction. One.
- pawl of course is disengaged when the other is
In operation. Passing over sprocket wheel 61 and
- b6 is a sprocket chain 12.
The cradle i1 is in general a rectangula,r metel"_ |
‘box, preferably steel -consisting of bottom 28,
~ends 29 and sides 30 and a sloping cover 31 ma-
_chined at its upper face so as to make a close
n - fit with the machined surface-on the under side
~of shelf 8 when the cradle.is in its normal or
upright position. ~ Cover 31 is provided with a
rectangular opening 32 (Figure 3) which reg-
isters with opening 8¢ in shelf 8 when the cradle
- 15 in its normal position. The joint between top
31 of the cradle and the undersurface of shelf
8 may be sealed by any approved form ef gesketf |

64 is secured & crank 713.

Secured to the frame end 1eg1ster111g mth tube
a2 (Figure 2) is an exhaust pipe..14.the inner
- end of which is provided .with a loosely fitted
- sleeve 1% ‘which may be slipped over the end of
~ tube 42 when cradle 13 Uprlght and furna,ce in

epera,tlon

The returii tube cendenser consmts of* a memf
| body or shell 13 constructed of any suitable mate-

rial such as wood or metal and fitted with intake
pipe T4 and outlet pipe 15 to permit circulation

. -The in-

terior diameter of the tubes and the mterlar di-
- ameter of the return ends are the same so as

sheuld ers.

to prevent . any The exterior ends

~of the cendemser tubes 76 and the interior ends
- of the return bends are machined so-as to-form.
The ends of the return bends
11 are provided Wlth flanges 18 (Figure 6) which
are drilled to receive studs 79 (Figure 4) which-
- are secursd to the cendenser shell 73.
‘are provided mfh wing -nuts
-ends may be drawn up tight cn the eed,._. of. the
~tubes and also facilitate easy. remevmg The

. C8 50 tbe returned

tubes may pass through the ebell in any de51red
The

of the eoollng medmm can be determmed
The vertical filt ver consists of a casing 81 pro-

vided with suitable epenmge 82 and 83 to facili-
itate easy cleaning and removing of inner parts. |
These openings are closed by easﬂy removable
covers 84 and 85 respectively.” The covers may -
be held in place by studs a,nd ng nuts as in-

To the. opposite

16 are tubes.

The studs
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| dmated 86 and 81 are Vertlea,l bafﬂes censrder- :
ably, shorter than thehelght of: the casing- 8i.and:.
secured: and: joined- a.lterndtely with the top.-and::
the  bottom -of the casing-as shown: (Flgure 5).
and, extending from. side :to -side.. mekmg tlght;,. .
jpints -therewith:-forming a:number -of -vertical:
- ‘ducts 88, the: lower -ends: ef the: first: and Sec--
ond. duct eemmumcatlng Wlth each -other as.
shown, and-the tops: of the. secend and: thlrd COIM:
municating with:each: other so-as:to form-a con-:
gases . from- -an:-inlet:
- pipe':89: to: an;outlet: pipe: 90 .of - the- eaelng 81
~ The number of bafiles and: ducts:may: be-: mereesed%
 to-any-desired number: to suit:conditions.> ;. -7n
I - Suspended in each:duct-88: from-racks: 9I are-;
. banks of linted: asbestos or: wool strands of: length:
~ shown:and. of sufficient number to:fill the entire:
duct and . packed closely -enough  to..cause; the:
~desired: filtering of:the: gases to.recover: the ‘re-. -
maining values before. the gases:are exhdustedrtoz;r
the:: atmosphere. threugh pipe: 98.- ' The - outlet:
27:0f ‘condensing -dome ~I5. (Figure:3) ' connects.
~ with ‘the:first ‘or inlet. 76a..of the first condenser:
tube 18 of the retum tube:condenser: (Figure:4)::

11 The:- outlet of the: return :tube condenser: tubee-;? =
_‘are connected with the inlet: 83 .of the filter by:
means of-a pipe 92; “the inner surface: of -which:
is also ‘coated with a:thin: layer of:silica..
above cennectlens ca,nsmg a. continuous paseage_-
for the gases from:the: cruelble through-the dome:
: "_condenser through the réturn-tube condenser: and:
’ "ﬁnally through the ﬁlter (Flgnre 5) te the atmes--

10

20

& 012,032

tinuous - passage: for:.the -

- '-phere

. 38 iglifted and: crdnk 13 turned causing the. sprocket:
6% to turn ‘which in t‘urn reta,tes sprocket .61 by -

meats ‘of ‘chain 12 so as to tilt the:cradle: ‘eon-: -

. arrow.
give access to leadlng the" cruelble With the: eres-.t.

" to"be ‘reduced and the cradle returned tocits. up-=:-

 right-position; In starting the fire the covers:45 -bedded: in fire-resisting material fixed in a-metal:

- of the cradle (Fig. 2 and Fig. 3) are first. removed: ~Pox-cradle, -the-cradle -having -a flat; - slanting-
~ plane--top: provided with an opening. which cor-: )
-reSpnnds and -communicates: with . the:. ‘crucible - Iy
" riwy, the cra,dle tlltablyw suspended on;: trunmons ol

 between .standards bearing. a connecting top:

50

| 60 -
- 7. tube condenser - (Figure '4) 'where: ‘more:metals
Coowall he ‘condensed “out; ‘the greatestamount be-.
- ing depemted in‘the retirned bends 1T where the_‘-:-_ |

" direction of flow 1s- interripted oi .changed. The‘:-;._ |
condensing : temperatire in’the tubes!16 may-be: "
- varied’by changing the temperature 0f-the eeol-éf-
- ing: meédium “passed - throtigh-the ‘condenser - ori
by changing the time for-it to flow through, the:
~temperature - bemg read by thermemeter 80a.;
. The metals of values:requiring-a; lower. tempera.-.?_.
ture to: condense will :pass:on.. through: pipe: 92:'--'
into the filter .(Figure: 0) - where the remaihing:
values will be dep051ted on the stra,nded asbestos
“or:wodol banks in ‘ducts. 88: -After the heat:: 1s
ﬂmshed the values or® depomts are removed

The methed of operatmn is: as. fe]lows anl 10

and the ﬂres started dlreetrng the flames intothe .
g splral passeges 36-and 3T The obJeet for: rémov-: -
ing the covers 45 is to-eliminate the: danger from:.
o eXplesmns Whl(:h may-be caused by an: accumula,-;:
tion of oil‘'or gasee before sufiicient draft or proper

are -secured in pla,ce

- vapors ‘which will condense at thé highest tem=.
| .,pera,ture will be- enndensed depoeltlng the metal
- on' the*baffle (T or the interior lining“in dome: -

{5, The- V&pers “which are -not" condensed: will:

pass through’ passage 2T (Figure 3)into return’
| : be tllted and Inverted to dlsumte sald surfaees*-"- o

and- fnme pasSageway- to:-permit - eha,rglnu;,_ dis~i
" charging -and -recharging: of the eruclble vnth;;

Thei-__- -

oré; and 'meang for heating said crucible.

those -in«the. deme condenser by openmg cever S
I8:-. 'l?he values:in: the return. tube condenser: are;

‘-,_remeved by loosening-wing nuts: 80 and remov=: e
ing the return bends 11 from Whlch the: valuee- L
can-be easﬂy remoyed . and given -full:.aecess for 5 o

removing the: Values dep051ted in: the straaght
tubes:18.. The ﬂnal values -are:: ‘removed: from

~ flter. - (Flgure 5) through-:the: openlngs 32 -Or”

83 or: by removing the stre,nded asbestos: or: Woel

~ hanks «in.ducts: 88: Wthh m&y be removed m 10
‘sections:: |

Oles wheeef'centents Wlll net velatlhze under

__nermal heats. in -the.:crucible, but. sink :to the:
bottom._.of - the cruclble ma,y be drawn off thru
‘spouts 54 at the bottom; :

Res1due and- gangue are dumped by tﬂtmg the |
cradle te p051t10n shewn by detted hnes (Flg‘--‘-l |

-ure 1)

Inasmueh as many ehenges may be made 1n

'the dimensions: and- construction.of any and-all 20 L
~parts- without:- departing  from  the: spirit. and:
- scope ef the-. 1nvent10n as, deﬁned in the follow- -
ing -cle.nns it-is mtended that 'all- ma.tter con~-
‘tained-in this epemﬁeatmn a8 well a$ in the | ae----- -
companying drawings-shall: -be. 1nterpreted as 28.:
illustr ative, and: not;: in a limiting sense.: Varmus |

changes. in material, size, shape, relation, con-

;struetmn and. arrangement- of parts.may be re-:
‘sorted -to by -those:skilled in- the art. without: de-

parting from the sp1r1t ef my 1nvent1en or any 30d L
= subjelned claims. s e

‘Reference :is. hereby made to my prewous ap-
pheatlen fer Letters Patent under. -Serial- No.:
624,986, filed:: 1n the- Unlted States Pa.tent Oﬁce
on J uly 27th, 1932, for an Ore evaporating: furnaee 35

Having thus described my: invention,- what: I

-cla,un a5 NEW:; and deelre te secure by Letters Pat-.

-_talmng the crnelble in the direction 1ndlcated by | ent Asy e o e

“The -cradle is tilted 'sufficiently farito'
-pI‘ISIIlg an externally: heated trough- cruclble very: 40_'*__

narrow- in. proportion - to length and - depth im-,

1. An appara,tns of the type descrlbed com-‘

_ -._'fra,me hdvmg a. flat under- surface: slanting co-:

fire is attained. After fire is- etarted the covers: incidentally: as the top of the:cradle when-up-- .
. $ . - right and. having-an epening commumeatmg (2 SIS

W’hen suﬁielent temperdture ha,s been reachedf;' : _elne-swelf,r “With - the -entrance:to-.cendensing:and.

the ores in the cruc1b1e will melt: and: ﬁna.lly hs: S HE
"pnrlze the ‘hot -ore Vapors pa,ssmg up “through: -
‘yeck 16 into dome cendenser 15 where the first:
'condensetmn takes place -or, ‘where- the ‘metal

filter- apparetus cemblned with the top:frame;:

the- pemt of trunnions a.nd ‘bearings. thereof -in
‘the- standards and.the slantmg angle of said co-;
-~ ineident. surfaces of cradle and frame bemg sueh;;.
-~ that-the eradle will-balance itself in. uprrght posi- -
tion.and the upright -pesition. thereof causes said -
surfaces. to register. crucible. rim: and condenser:

" “entrdnee 111 e,lrtlght union:: te cempletel & pa,ssage:i-

o

2 2eiIn appdretus “of:the: type descnbed an
elengated trough cruerble eubstantmlly of "V

‘shape in-cross. section: and very mnarrows:in/pro-
‘portion-to length: and; depth; -and;means-for-ap=-
‘plying heat: externe,lly to: all sides;of the erucrble, LR

'e}ceept the -top-for distilling the-values: of ores:7e- - .

3 1In apparatus ef the: type deserlbed an- elen-
ed trengh cruczble substantla]ly of . V. shape

1n ere:ss sectmn end very narrow in- prOportlen

_-te length and. depth and-having @ elopmg bottom, .
Uptmnauy te one or both ends, descendmg_,, 1nt0 7&

P o
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a
channels and spouts at either end the spouts

having -shutter stops to close the drainage and

to permlt dramage cf. the cruc1ble in uprlght
pesrtlcn |

4, An. apparatus ef the type described ccm— :
prising: an elongated. trough eruc1ble substan-'
tially of .V shape in cross section; Very Nnarrow:

In proportion to its length and depth and means

for ‘heating same exteriorly, imbedded in a

cradle of fire-resisting material, the: cradle hav-
Ing a slanting flat top provided with an open-
ing ccmmumcatmg with: the mouth of the cru~
cible -and being tiltably suspended  within a
frame  which is provided with a flat surface

having an opening ccmmumcatmg with the en-
trance to a condensing system, said tiltable sus-

pension and relation of surfaces being such that
the flat surface of the frame coincides with the
flat topof  the cradle wheén in upright position,
-~ bringing the mouth: of the crucible into registry
with the entrance to the condensing system to
complete an exclusive passageway for gases from-
crucible to condensing- system and being also
such that the tilting of the cradle will separate
the flat surfaces and disunite the passageway" |

from crucible to condensing system.

5. An apparatus- of the type deseribed ccm-f
| pr1s1ng a crucible, means for heatmg same ex--
‘ternally, a condenser, ‘means supporting said
crucible for pivotal movement to ‘permit ' said
- crucible to be swung downwardly for: chargmg,. :
- sald crucible and said -condenser having connec-
- tions meeting at an angle whereby they may be
separated and brcught mtc reglstry by mcvement'

of said crucible.

- 6. An apparatus of the type descrlbed an elon-
gated trough crucible substantially of V shape in
cross section, very narrow in proportion to length’
and “height with' combustion means and. rec-
tangularly moulded helical combustion cells sur-
rounding same and all imbedded in ﬁre-reslsting |
materials fixed in a cradle characterized by a
slanting plane top, said top having an opening
equal to the crucible rim and communicating:
.. therewith; means suppcrtmg saad cradle for tilt--
ing -movement but ncrmally mamtammg thc;
cradle in - Operatlve position; -the cradle suspen--
siont beéing in combination with a stationary fume .

ccndenser and filter system having an opening

leading theretc sald crucible being mcvable from
chargeable position‘to a normally operative posi-
.. passing: through a- cooling -case, ends protruding

- tion with its outlet in registry with said opening.

- said crucible imbedded in a cradle of fire -resist-
~ ing material with means supporting same for
, - tilting " movement downwardly to charging pcs1-j
tion, and a fixed condensing and filter system
‘having an opening leading thereto, said ‘crucible
being movable into a normal operative pos1ticn'--'
with its top: in: registry with said opening, the
- crucible further characterized by sloping bottom, -
drain-off channels and closable drain-off spouts..
-8, An: apparatus of the type described, an ore
- vapor condensing -and filter system in cembma-:
tion with. and for attachment to, the ore vapor:

- exhaust passageway from an ore furnace; the

60

6o

5

7. An apparatus of the type descmbed consist-
1ng of an. axternally heated crucible very narrow ..
. in proportion to: length and depth having an open

tcp ncrmally lying in an 1nc11ned plane and pro--
vided with a closable dram spout at the bottom,

system ccmprlsmg a centlnucus passageway fcr

said vapors exclusively through adjacent, con-
nected cells, -separately described as follows; a -
dome drum of adequate reservoir capaclty for re-
ceptlcn and- 1mmed1ate eXpansmn cf all said

2 ;012,092

vapors with entrance and 1nter10r demgned with.

curvatures for agitating the vapor column and

in g multlple return tube series, tubes carried

'condensatlcn temperatures further,; a

tially by baffles alternately extendlng from oppo-

- site ends in such manner as to cause ore vapors
to pass alternately back and forth through the
‘case, ‘each such. cell ‘packed with dry, loosely-.
banked, strands of such materials as asbestos and
the case
 provided with easily removable covers to give ac-
'-cess therein for removing filters and values.

wool, said packs removably: installed,

 inducing temporary relaxation of. flow' therein.

“and: constructed of - material permitting slight'

cooling of ‘contents by radiation to the atmos-
phere and with an easily removable cover, said

cell collectmg the qmckly condenSIble values from-

the vapor;: further, varying temperatured cells’
‘through a liquid type cooling case with ends pro- 10
. trudmg and connected in continuous vapor pas-

| sageway by - easily removable slip-on-. returned:
- bends, the case provided with means to circu-~-

late a cooling medium: and to regulate the tem-

perature therein, with a device for indicating
| temperatures therein, said cells collecting values’
selectlvely according:.to known vclatlhty and
-filter case.
with longltudlnal cells -therein alternately con-.
~ nected at eppos1te ends and separated only par-
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‘9. An apparatus of the type described cem;- :

prising a crucible, means for heating same exte-
riorly in .combination with a condensing system.
. composed-of a dome drum with a removable-cover
for condensing and collecting the least volatile
‘values from ore, and a varying temperature con-
tinuous passage: return-tube condenser in a case.
-adapted to contain a medium for cooling same,

terminal portions. of -said. ccndenser extendmg

-exteriorly of said.case; and slip-on bends for con-
~necting termmal portions for access to the inte-

rior and . means for cooling said ccndenser to. 40

30
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different ‘degrees of temperature at different.

points whereby ore values are ccndensed selec--
_'thEl‘_V according to volatility. points.. . - R

-10. An apparatus of the type descr1bed cem-.
prislng a crucible and means for - heatmg same.
exteriorly in ccmbmatlen with a condensing sys-
‘tem consisting of a dome drum, a curving threat-_
~ way lip in said drum for turning the vapor flow
~“to induce precipitation and to serve as a:recepta-
cle te receive precipitated values and a continu-

ous passage condenser ccmpnsmg parallel tubes

from said case and joined in series by removable.
slip-on returned bends which are machmed inte-
riorly to fit over the tube ends means for circu-
“lating a cooling medium in said case whereby. the
temperature of the tubes may. be. contrclled and.
means for temperature 1nd1cat10n in the me-.
dium; the reverse passageways bemg cperatrve to
break the column. of:vapor flow therethrcugh tc-
induce: disruption and uniform cooling. - |
11. In-apparatus of the type descrlbed an.

45
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elongated trough crucible substantlally of a V. .
shape in cross-section: and Very narrow . in pro-. .

_--pcrtlcn to. length and depth, means for heating
‘same. exteriorly;, ‘a cradle mounted for tilting
movement and containing said cr_uc1ble in com-
bination with an ore vapor condensing and fil-
ter system, the crucible having a slanting-planed
top sloping towards one side to facilitate gas-tight
junction of said top with the entrance to the con-.
densing. and filter system and disj unctlen by '-

tilting the cradle.

65
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.12, In apparatus o.f the type descrlbed an
'elongated trough crucible - substantlally of V. 75

55 ..
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"shape in cross SE.‘CthIl end very narrow in pro- : 1ndlcat1ng devme in s
portion to length - and depth, and means for -
‘heating the same extemerly in sald cradle, in.
combination with an ore vaper condensing and
filter system, the crucible having a slanting- -
. planed top- sloping- towards one side, a flat mem-

- - ber having a sealed connection with the top of -
' the ecrucible throughout the entire periphery
. thereof and extendmg in all dlrectlens from the
crucible rim substantle,lly upon said slantmg'_

plane of sald crumble top to sald edge ef the,_-

- cradle top.
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13. In apparetus of the type descnbed a vapor
‘trap and condensing. means consisting of a cell
_.eontamed in an elengeted dome drum the up-
- per surface of which is semi- -circular in €ross sec-
. : tion in connection and communication with the .-
- ore vapor exheust passageway frem an ore fur-
nace, an entrance thereinfo under a curved de-
flector dividing the drum into a reversely direct-
- ed continuous passage, and an exit therefrom -
- for orevapors; the drum being thin so as to per--
 mit partial cooling of vapors by radiation through -
atmosphere, and with a re- .
movable cover provided to. glve access for re- -
- moval of values condensed therem sald cell of
- sufficient dimensions to- adeeua,tely receive and -

permit expansion of ‘ore vapors: from the fur- . S
- contained in said cradle, a crucible in said fur- - -
“nace having a sloping bottom for drainage and 30 -
- recovery of value, a frame supporting a complete - |
ore vapor condensing and filter system whose =
 entrance forms a severable, airtight junctionwith =~

‘the mouth of the crucible when the cradle is-up- 35 S

the material to the

nace, said dimensions - and reverse passageway .
-being operative to interrupt the column of said
"vapers and partially 1mpeund same for ceolmg

| 14. In appere,tus of the type deserlbed a series
| _ef parallel ore vapor condensing tubes in con-
 nection and communication with the ore vapor
- exhaust passageway- from an ore furnace, the
tubes extending through a liquid type cooling
case with tube- ends protruding. therefrom and

connected in series ‘to complete the continuous :
- passageway for ore va.pers therethreugh shp-en
return bends conneetmg tube ends and remov- .
able to permit recovery of values which con-
- dense in the tubes; means for circulating a cool-
o '_mg medmm through sald case and 2, temperature o

©odry, leesely—ba,nked strands of such. materlels as
. asbestos and- wool; smd packs removebly installed

ald ca.se 1:0 faeﬂitate tem-
perature regulation and cendensatlen of Velues .
from ore vapors in the tubes. .
~15. In apparatus of the type deserlbed an ore
veper filter system comprising a filter case con-f .
~ nected to and in communication w:lth the ore =~
vapor exhaust passageway. from an ore furnace, - -
~ the filter case containing parallel cells formed =
‘between. alternete parallel baffles, and elterna,telyf
connected -at” opposite walls of the- case,  the
‘baffles alternately e:atendmg from eppomte Walls;”- S
- of the case in such a manner as to cause ore va- . -
_pers to pass centmueusly through the filter case’. =
in reverse alternate passage through- adjoining . -
- eells: each such cell being unif ormly packed with

b T

.and the case ‘being’ provided with removable cov- -
-.ers to give aecess therem for remevmg ﬁlters and Lo
~values. - -
16, An e,ppa,retus ef the type desembed e eem— '
plete ore smelting and distilling furnace having

& ﬂmd—fuel combustmn means, 4 box cradle tﬂt- -

-e,bl.v suspended in ba,lence on trunmons in such a
manner. that the furnace may be inverted for
“charging and dumping without substantial inter-
- ruption of the smelting and distilling eperatmn,?‘_ -

sald eombustwn means and furnace being wholly

‘right on its trunnions, said erucible being located -
~ within said frame, ‘the mouth of the crucible - =
“and the eondenser entrence meetmg at reelprecel B

planes with reference to trunnion bearings and - )

_being so machined that registered junction may =
be readily made and bloken by tlltmg the credle *4_0 I
on: 1ts trunnmns - S

ALMER A ANDERSON



	Drawings
	Front Page
	Specification
	Claims

