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3,061?536 
DRE HANDLDNG MACETNEAND APPARATUS 
FOR REMOVTNG MINERALS FROM ORE 

Wiiam HenyGruber,YubaCity,Calif? 
(Box72,Smartvile,Caif) 

Filed Nov.17,1958,Ser,No.774441 
7Claims,(Cl.204?250) 

Thisinventionrelatesgeneralytothefeld ofmining 
and,moreparticulary,to a unique methodofremoving 
nineralsfromoreslurriesaswelasanovelore handling 
mashine for eXpeditiously carrying outthe removalop 
eTatiOn? 
The primary object ofthisinventionisto providea 

machine for handing ores wherein novel structure is 
utilized to cause the minerals containedin the ore to 
amalgamate with a quantity of mercury containedina 
basin thereforprovidedinthemachine,wherebyamuch 
higher concentration of mineralsmay beremovedfrom 
aparticularore slurrythan heretofore possible? 
An equalyimportantobjectofthisinventionistopro 

Videanore handingmachinewhereintheslurryisintro 
ducedinto the body of mercury belowthe freesurface 
thereof Sothatthemineralsare exposedtoamaximum 
area of the mercury andamalgamation of the minerals 
with the mercuryistherebyassured? 

Alsoanimportantobjectofthisinventionistoprovide 
a machine for removing minerals from an ore slurry 
whereina Substantialyverticaldeliverytubeisdisposed 
with its lowermostend thereof below the free surface 
ofthe body ofmercurysothatasthesiurryisdeliveredto 
thetube andgravitatestothelowermostendthereof,the 
Slurry must pass through a considerable portion of the 
mercury and thereby expose the minerals to a much 
greatersurfacearea ofthemercury. 
An additionalimportant object of thisinventionisto 

provide Suchan ore handingmachineashereinabove de 
Scribed wherein there is provided meanssurroundingthe 
mercury basin in a position toreceive the slurry over 
flowing from the basin so as to trap all amalgamated 
mineralsand mercury whichescape fromthe basin, 
Afurtherimportantobject can beseento bethe pro 

Vision of an ore handling machine asaHuded to above 
wherein thereis providedanegativelychargedelectrode 
within themercury of the basinanda positivelycharged 
electrode disposedin the overfow of slurry from the 
basin?Soastoincreasethe degree of Separation of min 
eralsfromthe ore byelectrolysis, 
Anotherimportant object of thisinventionisto pro 

vide anore handingmachinewhereinthereisarotatable 
cone Surrounding the mercury basin fortrapping the 
amalgam and mercury which overfows with the slurry 
from the mercury basin,andalsoto efectseparation of 
the amalgamand mercuryfrom therestofthe oreinthe 
slurrybyfiotation? 

Otherimportant Objects relate to the provision of an 
agitator atthe uppermostend of the delivery tube for 
dislodgment of the minerals from the slurryand topro 
duce somewhatofavacuumon the materialgravitating 
throughthetube;tothe proyision ofanotherannularcon 
tainer Surroundingthe rotatable coneina position Soas 
to trap amalgam and mercury which eScape from the 
cone duringrotation ofthe latter;tothe provision of a 
method ofexpeditiously removing mineralsfrom ore by 
utilization of the principles of electrolysis,centrifugal 
force,gravitation,flotation,andamalgamation;andother 
lessimportantobjects and details of construction which 
wilbecome obvious or be explained morefuly herein 
afterasthe folowingspecification progreSSes? 

In the drawings: 
FIGURE 1 isa fragmentary,central,vertical,croSS 

sectionalviewilustratingan ore handingmachineem 
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2 
bodyingthe concepts oftheinstantinvention and show 
inga Schematic electrical diagram therefor, 
FIG.2is arearelevationalviewthereofonareduced 

Scale, 
FIGS.3,4and5arecross-sectionalviewstakenonthe 

lines II?I,IV?IV,and V?Vrespectively of FIG, 
1;and FIG.6isa fragmentary,frontelevationalviewthereof, 
An ore handing machine designatedgeneraly bythe 

numeral10comprisesarectangularboxstructure12 haV 
inga frontwal14,sidewals?6and18,arearwal20, 
andatop wal22?Frontwa114Preferably hasa door 
24thereinwhichishingedymountedthereonforreasons 
to be hereinafter outlined,Manifesty,other construc 
tionsmaybeemployedratherthanthewalstructureilus 
trated,and members forminga parallelepipedon maybe 
employed although,in Some instances,the solid wal 
structureis desirable becauseittendstoprevent contami 
nation of the body of mercury contained within struc 
ture12, 
Mounted on lower cross member26isa bracket28 

whichisadaptedtorotatablyreceive ashaft30?Secured 
tothe uppermostend ofshaft30inamannersoasto be 
rotatable therewithisa relativelylarge,centrifugal cone 
32Whichhasanannular,downwardlyextendingfange34 
integrally attached to the uppermost circular edge of 
cone 32,Secured to the lowermost edge of annular 
fange 34isa circular band36 whichis Substantialy L 
shapedin cross-sectional configuration So astopresent 
a horizontalleg38,the function of which wil be here 
inaftersetforth? - 
Another rotatable shaft 40 is provided extending 

throughthe uppermosttop wal122and mountedin Suit 
ablebearingmeans42soastoberotatable onanaxisco 
incident with the axis of shaft 30,Mounted on the 
1owermostendofshaft40isahub44havinganumberof 
radially extending vanes 46thereon,it being apparent 
from FIG,3ofthe drawingsthateachofthevanes46is 
of substantialy S-shaped configuration?Also mounted 
onstructure12adjacentthetop wal22isa Substantialy 
conicalhopper48adapted toreceivethe oreslurryfrom 
a designated supplysource,Asshown clearlyin FIGS? 
1and3,apairofsupplyconduits50and52communicate 
with the hopper48byvirtue of openings provided there 
forin the verticalannularwa?54 of hopper48,The 
conduits 50 and 52are disposedina position So asto 
direct theoreslurryintothe hopper48 onalineSubstan?? 
tialytangentialto the annular wal 54,andit can be 
seenthatthelinearpath oftravelofthe orematerialasit 
emergesfrom each ofthe conduits50and52istrans 
formed into substantialycircular motion bythe Vanes 
46cooperatingwith the annularwal54,Asilustrated 
inFIG.3,thevanes46areadaptedtoberotatedina Sub 
stantialy counterclockwise direction so that the bowed 
surface on the outermostend ofeach vane 46tendsto 
throw the oreslurry against the Upright Surface of an 
nularwal54? 
Thetop of hopper48isclosed bya circularplate56 

secured thereto by suitable meansandthus,it can be 
seenthatthe vanes46thoroughlyagitate theore slurry 
before the same gravitates into an elongated,vertical 
tube 58secured to the lowermost open end of hopper 
48,Byvirtue ofthe fact thatthe outermostends of 
each ofthe vanes46arein relativelyclose proximityto 
annularwall54,itismostusualynecessaryto directthe 
ore slurryinto the hopper 48 via conduits 52 under a 
pressure ofseveralpounds persquareinch… 
From FIG,1,itcan beseenthattube58extendsdown 

wardyfrom hopper48toa pointsubstantialy midway 
betweenthe upperedge of cone32andtheapeXthereof, 
anditcanalso beascertainedthatitusualyis preferable 
to provide anothertubular member 6@in Surrounding 
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relationshiptotube58,The lowermostend 62of mem 
ber 60 terminatesata pointsomewhatabove the lower 
nostend64 oftube58?Alsoprovided overmember60 
in telescoping relationship thereto isa relatively short 
tubular element 66 preferably constructed of Suitable, 
long wearing,electricaly non-conductive material,AS 
Shownin FIG,1,the lowermostend68 ofelement66is 
locatedintermediate end 64 of tube 58 and end 62 of 
member 66?Secured to the members 66 and 66 and 
extending outwardly therefrom are a number of trape 
Zoidally-shaped metalic brackets 7G which extend out 
Wardy from the member 60andelement 66in Substan 
tially radial relationship thereto,the outermost end of 
each ofthe brackets 7?beingspaced from but proximal 
to the upperedge of cone32? 

Secured to the brackets 70and depending therefrom 
is a frusto-conical mercury basin72,the axis of which 
isin Substantialalignment with the axes of shaft36 and 
tube 58,Itisnotable thatthe uppermost circularedge 
74ofmercurybasin72issomewhatiowerthanthe upper 
most peripheral edge of cone 32?For reasons to be 
hereinafter made clear,mercury basin 72is preferably 
conStructed of Suitable,electricalynon-conductive mate 
rial butis ofrelativelyrugged construction and capable 
of withstanding a considerable amount of stress when 
fled with mercury?As shownin FIG.1,in orderto 
carryoutthe conceptsofthisinvention,itiscontemplated 
that mercufy basin72 wil containa body of mercury 
76 havingalevel78whichisabove theloweredges 64 
and68oftube58andmember6Grespectively,butbelow 
the uppermostcircularedge74ofbasin72. 

Itis also desirable to provide a number of arcuate, 
Segmental,metalic plates80,each of which hasa num 
ber of openings82thereinand whichareadapted to be 
disposedina position bridgingthe Space betweenelement 
66and theinnermost curved surface of basin72,Asis 
shown in FIG?4,itis usualy desirable to provide four 
of the plates 80,each of whichis disposed between a 
?air of brackets 70in contactingrelationship therewith? 

Also disposedaroundelement66isarelativelysmal, 
metalicring84whichengageseach ofthe brackets70. 
Anannulartrough 86is providedin Surroundingrela 

tionship to thefange34 of cone32anditcan be seen 
from FIG,1 that trough 86is preferably substantialy 
U-shapedin cross-Sectionina mannerso thatfange 34 
and band36aredisposed betweenthelegsthereof,Fur 
thermore,the trough 86 ocated in a position So that 
the leg38is in close proximity to the lowermost face 
portion of trough 86 but spaced therefrom a distance 
Suficient to permitrotationof cone32withrespectto the 
trough86? 
Arectangular opening88is providedinthe frontwal 

24 of structure 12anditisseen thatopening 88 also 
extends through and communicates with the outermost 
walof trough 86,butopening88is disposedina posi 
tionsothatthereis presenteda Smal,Upstandingfiange 
90atthe outermost portion of trough 86,Located over 
the opening88ina positionto direct materialoutwardy 
from structure 12isan elongated,downwardlyinclined 
trough 92forremovingoreslurry from the machine. 

Electrical means for efectingelectrolysis during the 
Tecovery operation may convenientlytake the form of a 
battery94,aconduit96connectedtothe positiveterminal 
of battery 94and groundedat?8,connected to tubular 
member 60 at 100,and electricaly connected to one 
of the brackets 70 at102,Another conduit104is con 
nected tothenegativeterminal of battery 94and passes 
throughasuitable passage106inthesidewalof mercury 
basin 72,andisconnected to aniron plate 108 disposed 
atthe lowermostend of basin 72in a position tocontact 
mercury76, 
Meansfordrivingshafts30and40atsuitable speeds 

nay convenienty include a prime mover110 which is 
connected ot shafts30 and 49 respectively by Suitable 
puley and belt means L12,and puley,beltand shaft 
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means114??tismanigest thattherp.m.'s of shafts39 
and40 may be varied at wil by the use of pulleys of 
Suitable diameters? 

Also communicating with hopper48is an outlet con 
duit1?6 havinga valve 118 therein whereby the mate 
rial paSSingfromconduits50 and52into hopper48may 
be tested at Suitable intervals by opening of valve 118 
andalowingtheslurrytoflow outthrough conduit116? 

In Operation,upon energization of prime mover110 
to rotate cone 32 and vanes46,an ore slurry consisting 
Offiney particulated orein a water medium is directed 
into hopper48 through each of the Supply conduits59 
and52respectively. 
Inasmuch asthe action of Vanes46tendsto force the 

Slurry containedin hopper48outwardy againstannular 
wal54,itisnecessarytodirectthe slurryinto hopper48 
through conduits 50and 52 under a pressure and thus, 
the siurry containing the minerals to be separated is 
thoroughlyagitatedwithin hopper48andtherebycleans 
ing of the Surfaces of the mineralsisefected,In other 
words,because of the extremeagitation ofthe oresiurry 
in hopper48,al foreign materials and substancesare 
removed from the Surfaces of the native minerals and 
other compounds which are to be subjected tothe sepa 
rating Operation? 
From hopper48the oreslurrygravitatesintotube58 

and passes downwardy therein into the body of mercury 
76,Because ofthediferentialinspecifcgravitybetween 
themercury76andthe oreslurryintroducedinto hopper 
48,the mercury 76supports the ore slurry in tube 68 
to a heightofapproximately fourteeninchesasindicated 
at 120,The exact height to which the ore slurry is 
Supportedabove the Surface of mercury76wilbe Some 
What Variable becauSe of the action of vanes 46,which 
tend to establish a Vacuum intube 58above ine 120 
and,therefore,the gravitation oforeslurry downwardy 
in tube 58issomewhatretarded?Thisretardation ofthe 
gravitation of the oreslurryintube58is veryimportant 
becauseitcauses the mineralscontainedintheoreslurry 
to be Subjected to the mercury76in basin72foralonger 
period oftime? 

It can be seen thatas more Slurry isintroducedinto 
hopper 48 and gravitates downwardy through tube 58, 
the slurryisforcedinto the body of mercury76through 
the opening64 oftube 58,Because of the fact thatthe 
outermostend64 oftube58is disposed belowthe level 
78 of mercury76,the ore slurry must pass through the 
mercuryinstead oftravelingacrossthe uppermostsurface 
of the mercury?Also,because of the provision oftubu 
iar member 60 in Surroundingrelationship to tube 58, 
the ore Slurryfirst travels Upintothe space betweentube 
58and member 60 before it can pass to the uppermost 
Surface of mercury76,Since the member60issubstan 
tialyairtight,the ore slurry cannotpassupwardy within 
member 60 for any substantial distance and is forced 
downwardy through the mercury again and under the 
outermostend68 of member 60?The slurrythenpasses 
upwardy through the openings 82in the plates80 and 
overfows the uppermostedge74of basin72in the cone 
32 whichiscaused torotate by prime mover110? 

Because of the rotation of cone 32,the particles of 
ore containedin the iquid of the ore Slurryare caused 
to rotate with the cone 32 and thus,are directed over 
the uppermostedge of cone32bythe action ofcentrifu 
galforce? 
Asthe oreslurryoverfowsthe uppermostedge ofcone 

32,thesameisalowedtogravitateintotrough 86where 
the lower leg38 of band 36 again agitates the slurry 
before the same finaly overflows fange 90 andis d 
rected outwardy of the machine via trough 92? 

Itis manifestthatasthe ore slurry isforced through 
the body of mercury 76,the native mineralsin the ore, 
such as gold and siver,readiyamalgamate with the 
mercury to form an amalgam in the body of mercury 
76,By virtue of the provision of cone 32in Surround 
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ingrelationshipto basin72,anyamalgam which passes 
Over the uppermostedge 74 of basin 72 gravitates to 
the lowermost portion of cone 32 wherethesame may 
be recovered,Itiscontemplated that cone 32isto be 
rotated ata Speed Suficientonlyto cause the particles 
of ore to be flowed over the edge of cone 32 with the 
liquid medium,butifthe centrifugalforce ofthe cone 
32issuficient to cause some amalgam to passoverthe 
edge of cone32,the same Wilberetainedinthe lower 
most portion Of trough 86?This retention ofamalgam 
intrough 86isassured byvirtue ofupstandingfange 90? 
inasmuch as the ore slurry wil overfow fiange 90 but 
the amagam wil remain in the lower portion of trough 
86?Also,the leg38 of band36Preventstheformation 
of a relatively hard deposit of particles of ore on the 
lowermostface oftrough 86which would buid upto a 
Point where any trapped amalgam would pass over 
fange 90. 

Efective Separation of al of the minerals contained 
in the ore slurry is assured by an electrolysis proceSS 
whereinan electric current throughthe systemisefected 
by virtue of the connection of conduit96to brackets7? 
and conduit104toiron plate 108?It can be Seenthat 
the current flow passes through brackets 70 to which 
conduit 96is connected and thence through ring84to 
the remaining brackets 70 andthe pjates82,Although 
the provision ofring84isnotabsolutelyessentialit has 
been found that the fow of currentis maintained more 
uniform throughoutthe system if suchringis provided? 
The negative side ofthe circuitis provided by virtue of 
the conduit 104 being connected toiron plate 108and 
it can thus be ascertainedthatthe brackets70and plates 
82 are,in efect,positive electrodes in the electrolysis 
?rocessandthe body of mercury76isthenegative elec 
trode?The mineralsinthe ore slurry containedin cone 
32 and basin 72areionized byvirtue ofthe current be 
tween the positive and negative electrodes,andthe posi 
tive ions migrate to the negative mercuryelectrode and 
are deposited thereon,In this manner,complete re 
movalfrom the oreslurry ofalfree metalions,as wel 
asthose whicharepresentinacombinedstate,isassured? 
From the foregoingit can be Seen thata methodis 

provided for removing minerals from ore wherein the 
Principles of electrolysis,centrifugal force,gravitation, 
fotation,andamalgamationarealutilizedtocompletely 
and efectively remove the valuable minerals from the 
oreslurry? 
When itis desired to remove the amagam and the 

nercury from the basin72,cone 32andtrough 86,itis 
but necessary to open the door24,remove atleastone 
ofthe plates80,and directasuction pump conduitinto 
the bath Of mercury to the lowermostend of basin 72 
into a suitable container?Ifanyamalgam is observed 
inthe bottom of cone32,the Same mayalso beremoved 
by passingthe Suction pump conduitdownto the bottom 
of cone 32 between the wal ofthe latterand basin72 
topultheamalgam Out of Cone32,Likewise,anyamal 
gam containedin trough 86 may be removedinalike 
manner,The minerals may bereadiyremovedfromthe 
mercury with which theyare amalgamated by distilling 
of the mercury in any of the wel known methodsin 
the art? 
The basin 72 is again fled to the 1evel78 with a 

fresh charge of mercury,plate or plates 82 are again 
Placed in position,and the machine is ready for use 
again,Althoughthe processisparticularlyadvantageous 
when theelectrolysisphasethereofisutilized,itismani 
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6 
festthatthismaybe eliminatedifdesired,andremoyal 
of native minerals wil be completed without the elec 
trolytic process beingnecessary. 
Havingthus describedtheinvention whatis claimed as 

newand desired to be secured by Letters Patentis: 
1?Inamachineforremovingmineralsfromaslurry,an 

opentop,stationarymercurybasin;anopentopreceptacle 
surroundingsaid basinand disposedtoreceive the slurry 
after the minerals have been separated from the latter; 
an uprighttube extendingatitslowermostendinto Said 
basin below the upper level of the mercury forintro 
ducing the slurrry thereinto;means operably coupled 
with said receptacle forrotatingthe latterabout a ver 
ticalaxis,whereby the minerals amalgamate with the 
mercuryandthe remainder ofthe slurrry overfows the 
basin and the receptacle as the latter colects any mer 
curyandamalgam which overfows the basin? 
2.?n a machine as set forth in claim 1 wherein is 

provideda base supportingsaid receptacle andprovided 
withanoutletopeningthereinspacedfrom the latter,and 
means within the path of travel of the overfow from thereceptacletosaidoutletopeningfortrappingamalgam 
and mercuryin Saidoverfow? 
3,Inamachineassetforthin claim 1 whereinis pro 

videdapositivelychargedelectrodein the overflow from 
said basinandanegativelychargedelectrode within the 
said basin forelectrolytic separation ofsaid minerals. 
4,Inamachine forremoving minerals from a slurry, 

an opentop cone havingalowermostapeXend;an Open 
top,stationary mercury basin of conical confguration 
within the cone with the apeXend of Said basin being 
disposed adjacent the lowermost end of Said cone and 
spacedtherefrom;an uprighttube above Said basin and 
extendingatits lowermostendinto the basin below the 
upper level of the mercury forintroducing the slurry 
thereinto,whereby the minerals amalgamate with the 
mercury and the remainder ofthe slurrry overflows the 
basin into the cone;and means mounting the cone for 
rotation abouta verticalaxis whereby said remainder of 
theslurryiscausedto overfowthe cone asthe conecol 
lectsanymercuryandamalgamwhichoverflowsthebasin? 

5. In a machine as set forth in claim 4 wherein is 
provideda base supportingsaid cone and provided with 
an outlet openingspaced from the latter,and structure 
withinthe path oftravel ofthe overflow fromsaid cone 
tosaidoutletopeningfortrappingamalgamand mercury 
containedin said overfiow, 

6?In a machine asset forthin claim 5 wherein Said 
Structureincludesan annular,open-top trough havinga? 
fange extendingupwardyinto Said outletopeningand 
surrounding the cone,Said trough havingits open top 
disposed to receive the overflow from the basin? 
7?In a machine as Set forthin claim6wherein said 

coneis providedwithagitator meansrotatable therewith 
andextendinginto the trough, 
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