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UNITED STATES

Pa.tented January 19, 1904

PATENT OFFICE

JOHN B. ROSSMAN, OF ST. PAUL, MINNESOTA.

AMALGAMAT()R AND CONCENTRATOR.

SPECIFICATION formlng part of Letters Patent No. 750, 224 da.ted January 19 1904.

Application filed March 18, 1901 Serial No. 51,640,

(No model.)

To «wll whom it may concern:

- Be it known that I, Jor~n B. ROSSMA\I ) Cltl-
zen of the United btates residing at bt Paul,

~1n the county of Ramsey and State of ane—'
sota, have Invented certain new and useful Im-
-'provuments in Amalgamators and Concentra-

tors; and I do htﬂreby declare the following to

be a full clear, and exact description of “the

mvontlon such as will enable others skilled in

the art to which it appertams to make and use
the same.
The object i1s 1n a ready, sample and effi-

cient manner to effect separation from refrac-
tory ores of all precmus metals associated

therewith. -
With this object in view the invention con-
s1sts 1In the novel construction and combina-

tion of parts of a combined amalgamator and

concentrator, as will be herematter fully de-

seribed and clmmed
The important results accomphshed by the
mechanism hereinafter to be described are—
First. The prevention of flouring of the

mercury, when the device isused as an amal-

.gamator, bV which more effective amalgama-
This

tion and saving of mercury is effected.
result 1s attamed by the peculiar contour of
the rubbers ‘or grinders, which in operation

cause the mercury to be moved back and iorth -
1n large balls or globules.

Sec(md The prevention of any centrlfuo a,l
motion within the amalgamator, thereby per-
mitting the precious met&ls rea,dlly to settle
to the bottom of the amalgamating-pan.

Third. The grinding or rubbing action to
which the refractory metals are sub]ected in
comparatively still water, thereby thoroughly
cleansing .the gold from the refractory sub-
stances Whlch prevent amalgamation and by
which the precious metals as separated in the

form of flour-gold are permitted to settle to-

the bottom of the amalgamating-pan, and thus

prevented from bemo‘ carrled away with the

tallings.

Fom th. The effective separ a,tlon of the pl e-
'cwus metals from the pulp.

In the accompanying drawings, forming a

~ part of this specification, and in which like let-

o

‘tersof reference ind icate corresponding parts,

Figure 1 is a view in sectional devatmn clis-

| playing the device when emp loyed as an amal-

gamator. Kig. 2 is a similar view showing

the same when employed as a. concentrator.

Fig. 8 is a plan sectional view taken on the

lme v of Fig. 2. Fig. 4isa view in side ele-
vation dlsplaymcr more particularly the means
by which vibratory motion is given to the rub-
bers or grinders and also the shifting mech-
anism by which the operating mechanism driv-
ing the apparatus may be reversed to produce
a, Vlbl atory motion. Fig. 5 is a view in de-
tall of the reversing 111echa,n1&3m detached.
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Fig. 6 is a detail view of the sluice-box and

O'ate-rocls by which the parts of the sluice-box

may be operated. Fig. 7 is an-enlarged view
in section of the centml annular Slulce box or
trough of Fig. 1.- Fig. 8 is a detail sectional
view showmﬂ' the shapa of one of the rubbers.

Fig. 9 1s a sectlonal view of a modified form |

of amalwamatm and Fig. 10 is a detail view

ShOWlIlﬁ‘ the pecuhar construction and ar- -

o7 ancrement of the parts of the bottom por tion
ot the amalgamator bowl or pan.
Reterrmﬁ' tothe drawings, A designates the
bowl or amalwamatmo' pan, whlch 1S con-
structed: with a curved bottom @, rising at the
center, as shown at ¢>. The bottom 01: the
bowliscutthrough by acircular opening ¢, be-

‘neath Whlch is bolted a clrcular sluice box or
| trough ¢*, forming a part of the bowl-bottom,

into which box:the ] preciousmetals as Separated
from the pulp or gangue will settle. The

'7-0
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bottom of the sluice-box is formed with' two

depressions, as shown in Fig. 10, on opposite
sicles of the bowl, which Vlewed in elevation
are semicircles, at the lowest portion of each
of which 1s an orlﬁce @ to be closed by a plug

which, as shown, may be operated through

tlle medium of a serew ¢ or in any other Suit- |

able manner. The object of having the bot-

the precious metals as separated from the
gangue or pulp to settle toward the orifices,

so that by lowering the pluo‘ these may escape

to a runway or casing «°, secured beneath the
bowl-bottom, with which connects a discharge-

90
tom of the sluice-box thus formed is to cause

95

pipe o', lea,dmcr to a suitable Ieceptacle for re-

celving the metals |
When the device is to be used as a concen-

trator, as will appear farther on, the sluice-

100
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hox «' is open or free to permit the settling of | dotted lines.
the precious metals, as described; but when ; | |
- side or face of which is formed to fit the cen-

used as an amalgamator, as shown 1In Figs. 1
and 6, the sluice-box is sealed by a closure «”,
consisting of two semicircular pieces of iron,
which are preferably fitted into the opening «
and are turned on their upper surface to con-
form exactly to the contour of the bottom of

|
r

the bowl, so that no obstruction will be pre- .

sented to the rubbers in passing thereover.
It is to be understood that, if preferred, the
closure may be a single piece of metal turned
to the proper shape and constituting, 1n effect,
a ring.

rm i v ' . -

To prevent any escape of mercury into the

sluice-box when the device is used as an amal- |

oamator, it is preferred to interpose rubber
or other resilient materials between the clo-

" sures and the walls of the sluice-box, as shown

20
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at «°, Fig. 6, thus to present a hermeticseal
at these points. To cause the closures «* to
be retained in position, the walls of the open-
ing «® are incut on each side, as at ¢, and In
the recesses thus formed the closures will fit,
as clearly shown in Figs. 1 and 6. Each clo-
sure is also provided with an orifice ¢ to be
closed normally by a plug «*, carried by the
upper portion of the serew-rod «’, so that when
material is to be removed from the device
when used as an amalgamator by turning the

serew « both the plugs «® and «% will be |

drawn down, thereby permitting the material
to escape to the runway «*. In some Instances
it may be necessary only to have a single plug
in the sluice-box, and in this case the sluice-
box will slope easily from a point oppostte to
the plug down to the same.

Arranged in the bowl and fitting the bot-

tom thereof closely are a plurality of shoes or
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‘would tend to carry off the fine gold.

rubbers B, the same being adapted for vibra-
tory motion by mechanism to be described
later, whereby the material in the bowl in the
operation of -the rubbers is kept in a state ot
suspension without ereating a current, which
The
rubbers B are in this instance carried by six
arms; but it is to be understood that 1 donot
desire to be limited to this -number, as. a
oreater or less number may be used, 1f pre-
ferred or necessary. These rubbers are made

to fit the bottom of the bowl exactly, so that

the mercury will always be caused to be
pushed back and forward in front of the rub-
bers without passing under them, by which
means instead of having the mercury flour or
be broken up into very small globules large
olobules will be utilized for the purpose, there-
by not only effecting more ready amalgama-
tion, but preventing loss ot the gold by flour-
ing. To effect the formation of these gloh-

‘ules and at the same time to cause the mate-
rial to be brought into proper relation with
the rubbers, the faces of the rubbers are
rounded or beveled, as shown at ¢ in Fig. 8,
in which a glolzml_e of mercnry is indicated by

750,224

The arms or rubbers are se-
curely bolted to a center hub 4° the under

tral raised portion «* of the bowl-bottom and
is also tapped to take the central stub-shaft
/', which is secured to the central portion of
the bowl-bottom and extends upward into the
bhody portion of the bowl. Secured in any
sunitable manner to this central hub is the

sleeve &7, bored to fit the stub-shaft /', and

having secured at its upper portion In any
snitable manner, as by bolts 4™, a collar /.
In the central portion of the face of this col-
lar adjacent to the sleeve 4” is formed a square
recess #°, in which is placed a piece of steel
°, adapted to rest on the upper end of the
stub-shaft " and to constitute a thrust-bear-
ing, which shares the weight of the shaft and
rubbers with the hub /%
cured to the main shaft & in any suitable
or preferred manner. Passing downward
through the collar 2* are arranged a number of
bolts /7, secrew-threaded within said collar and
having their lower ends in contact with the
steel picce 4°. The function of these bolts is

to permit a ready adjustment of the rubbers

with relation to the bowl-bottom, the loosen-
ing or tightening of these bolts exerting pres-
sure upon the steel piece, thus causing the
collar #* to rise upon the shaft / and carry
with it the sleeve §* and the rubbers B. In
order to compensate for any wear of the rub-
bers, so as to cause them always to fit closely
the bottom of the bowl, the lower portion of

" the hub ° may be chambered about the upper

part of the raised portion «° of the bowl-bot-
tom, as shown at «", this arrangement serv-
ing to permit the rubbers to contact with the
bowl and, as stated, to take up wear.

On the top of the frame of the apparatus is
a large gear C, which is rendered stationary
against vertical movement by journal-boxes ¢,
the center shaft working in the boxes being
provided with a key ¢, Fig. 4, to engage a
keyway in the shaft-opening of the gear, by
which arrangement the shatt may be raised or
lowered to effect adjustment of the rubbers.
Motion is imparted to the gear C, and thus to
the rubbers, by a pinion ¢’, carried by a shaft
¢ and pulleys &, ¢, and ¢/. The center pul-
ley ¢'is fixed to the shaft ¢!, and the other
pulleys, on each side, are loose, and these lat-
ter pulleys are connected with the driving-
shatt by two belts (not shown) running In op-
posite directions. Abovethe pulleysisa two-
part belt-shifter D, provided with the usual
belt-guides d d*, carried by levers &° ', re-
spectively, these levers being adapted to be
engaged alternately by arms E, carried by col-

Jars e, secured to the upper end of the center
The arms E are moved by the motion .

shaftt.
of the shatt until one of them contacts with
the operating-lever of the belt-shifter, when
the belts are shifted and the motion of the
shaft/is reversed. Themotion in this direc-

This collar i1s se-

70

75

Q0

95

100

ros

110

Y15

125

130



- tion continues until another'arm E contacts
~with the belt-shifter lever again to reverse the
When 1t 1s desired to have the ma-

10
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motion.
chine make a complete revolution before re-
versing, only one of the arms will be used.
If a half-revolution be desired, two of the arms

will be employed, arranged at right angles to

each other, covering a quarter of a circle.
To effect raising or lowering of the center
shaft when desired, a lever ¥ is provided,

which 1s connected by a wire rope £ or other
flexible connection with a hand-wheel G, the -

latter being held In position against the frame
by a braeket g. DBy operating the hand-wheel

(x the lever I is manipulated to effect the rais-

ing or lowering of the shaft b QS well as the

rubbers.
‘Supported in any desirable manner in the

bowl 1s a tube H, provided at its top with a
funnel A, the tube extending down to the up-
per portlon of the rubbers a,nd being provided
with a telescopic lower section A%, which may

be raised, as will be obvious, thereby to allow
the rubbers to be lifted, as desired. This tube

constitutes the feed or delwery tube for the.

machine, and all material is delivered by it to
the machine at or around the center of the

~ shaft and at the top of the rubbers.

20
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Kach of the four sides of the runway or cas-

ing @ is provided with a threaded opening,

which may be engaged by the-pipe «’for car-

rying off the precious metalstoa suitable place
of deposit. As a rule it will only be neces-

sary to use one of these pipes, so that when
but-one is used the other three openings will
be closed entirely, as by a threaded plug a".

>hould a change of flow of direction of the
discharge be desired at any time, it will only
be necessary to remove the pipe and one of

the plugs and change their relative positions.

When the bowl is to be emptied of its con-

_tents,- the screw ¢'' is turned to lower the plugs
.o and a”

, and the material contained in the
bowl will pass out through one of the pipes «’.

In lieu of the screw and hand-wheel a lever
may be used to force the said plugs into the

orifices. .
When the device is to be used as a concen-

trator, a plurality of rods I, extending upward

any desired distance above the top of the rub-
bers, are attached to the rubbers, as shown in
Fig. 3, these operating to break up and dis-
mtecrrate the clay, tale, &c.
when the apparatus is to be used as a concen-
trator the closure or ring ¢'is removed from
the bowl, thereby .leaving the sluice-box to
catch the concentrates that settle to the bot-
tom thereof, to effect removal of which the
plugs ¢’ and ¢" are lowered in the manner de-

scribed 1n connection with the amalgamator.
In addition to the rods I the rubbers may have

a plurality of stirrers+ arranged on the under
side and extending down.into the sluice-box,

thus serving to keep the concentrates and

‘ner end plugs 7* to
the bowl, these plugs being adapted to be
opened to permit the t&lhIlU'S to pass from the

As before stated,

Wha,tever substance settles in the sluice- box
1n a state of constant agitation.

635

Secured to the side of the bowl is a casing

J, passing through the outer Wall of which

are screw-threaded stems J, carrying on-the in-
it openings in the side of

By

apparatus when used as a concentrator.

70

means of the screw-shanks these plugs will be

‘made tightly to fit the openings in the bowl,

so that escape of hqmd therefrom w 111 be ob-
viated.

The operatlon of the machme as an amaltra,—' |

mator 1s the same as those 1n ordinary use, ex-
cept as to increased efficiency in the manner
of cleaning the gold from refractory sub-
stances, of effecting amalgamation, and of sav-
Ing mercury, as has been pointed out. When
used as a concentrator, the pulp from the

stamp-mill or pulverizer 1s carried by sluice-
boxes (not shown) to the funnel surrounding

the center shaft and by it delivered to the top
There bemng no current of

of the rubbers.
water at the center of the machine, the pre-
clous metals quickly settle to the bottom of
the machine, and by their specific gravity are
caused to remain there. The vibratory mo-

tion given to the rubbers and the beaters keeps
| the material in a state of suspension, and as.

there 1s no current to keep the fine gold away

from the bottom 1t quickly settles there, as

well as the heavier particles of material, such
as iron and the like.

through the gates and sluice-boxes to the
dump. (Not shown.) In ores where the pre-

These crowd up the
lighter silicates, and the latter pass away

75
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cious metals are coarse nothing will be lost by
allowing the tailings to passaway through the

lowest gate, but where the ore contains micro-
scoplc and flour gold 1t may be necessary to

105

close the lower gates and allow the tailings to -

pass away from the top gate.

bowl will be used, these by passing backward

{ and forward through the pulp effecting a
| thorough disintegration of the talc and clay,

and will allow the precious metals to settleto

the bottom of the machine. When the machine

has been run a suitable time, so there is danger

of losing valuable material,the flow of pulp will

Where theore
| contains talc and clay, Wthh holds the gold
from settling, the rods in the concentratol—_. |

10

I15

be sw1tched off into the next machine, it being
understood that there will be a series of these |

connected up, and the concentrates will be
drawn off through the bottom into the amal-

gamator.
.amala'am the process will be similar to con-

When used as a settler or saver ot

centratlng, only that the machine will be be-
low the amalgamator and receive the discharge
from 1t direct. The plugs 1n the bottom of

! the rubbers will keep the material agitated in

the sluice-box at the bottom and the amalgam
will settle around the discharge-plugs.

- This _
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amaloam will be drawn out by opening the

plugs for a moment. The machine will then
continue to act as a concentrator, and if by
any means any of the valuable material has
not heen amalgamated it will remain in the

hottom of the sluice-box and will be_ drawn off

and amalgamated again.

In Fig. 9 I have exhibited a torm of device,
though on a small scale, embodying the essen-
tial features of the larger device, this device
being particularly well suited for use in mak-
ing tests on small quantities of ore. Theonly
difference in construction of this device over
the large one is that the mechanism for im-
parting rotary oscillatory motion to the rub-
bers is dispensed with and these are operated
by hand, the rubbers, as in the large machine,
to conform closely to the bottom of the bowl.
Further, the rising center portion of the bowl
is omitted, although it may be employed.

It is to be understood that in connection
with the amalgamator and the concentrator
certain chemicalsare to be used to effect cleans-
ing of the gold from grease or the like and
also to separate the gold from the refractory
materials. Any suitable chemical or combi-
nation of chemicals well known in the art may
be employed, and a detailed description of
their mode of operation is deemed unneces-

sary. It is also to be understood that I do

not limit my invention tc having the circular
sluice- box «* formed as a separate element
and secured to the bowl-bottom, as it is obvi-
ous that the bottom may be cast or otherwise
constructed with the sluice-box as an integral
part of the bowl-bottom.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, 15—

1. An apparatus of the character specified,
comprising a bowl having a curved bottom
slightly rising in the center, in combination
with rubbers centrally pivoted, extending ra-
dially and having close contact with the bot-
tom, means for imparting a circular, oscilla-
tory motion to the rubbers, and rods project-
ing above the rubbers and operating to disin-
teorate the material within the bowl and to
break up any currents formed therein, sub-
stantially as described.

9. An apparatus of the character specified,
comprising a bowl having a curved bottom
slightly rising in the center, in combination
with rubbers centrally pivoted, extending ra-

dially and having close contact with the bot-

tom, a feed-funnel arranged at the center of
the bowl, means for imparting a circular, os-
cillatory motion to the rubbers, and rods pro-
jecting above the rubbers and operating to
disintegrate the material within the bowl and
to break up any currents formed therein, sub-
stantially as described. |
3. An apparatus of the character specified,
comprising a bowl having a curved bottom
slightly rising in the center, in combination

750,224

with rubbers centrally pivoted, extending ra-

dially and having close contact with the bot-

tom, means for imparting a circular, oscilla-
tory motion to the rubbers, rods projecting
above the rubbers and operating to disinte-
orate the material within the bowl and to brealk
up any currents formed therein, and valve-con-
trolled openings 1n the bottom near the cen-
ter. substantially as described.

4. An apparatus of the character specified,
comprising a bowl having an outwardly-con-
vexed bottom, rubbers centrally pivoted, ex-
tending radially and fitting the bottom, means
for imparting a circular oscillatory motion to
the rubbers, rods mounted upon and project-
ing above the rubbers, a sluice-box concen-
trically located in the bowl-bottom and valved
discharge-openings in the sluice-box, substan-
tially as described.

5. An apparatus of the character specified,
comprising a bowl having a sloping bottom,
rubbers located within the bowl and closely
fitting the bottom, means for imparting mo-
tion to the rubbers, a curved sluice-box lo-
cated in the bowl-bottom, said sluice-box be-
ing of different depths in different portions,
and valve-controlled discharge-openings 1n
the lower portions of said sluice-box, substan-
tially as described.

6. An apparatus of the character specified,
comprising a bowl having a sloping bottom,
rubbers located within the bowl and closely
fitting the bottom, means for imparting vi-
hratory motion to the rubbers, a curved sluice-
box located in the bowl-bottom, said sluice-
box being of different depths in different por-
tions, and discharge-openings in the lower
portions of said sluice-box, substantially as
described. | -

7. An apparatus of the character specified,
comprising a bowl having a sloping bottom,
rubbers located within the bowl and closely
fitting the bottom, a curved sluice-box lo-
cated in the bowl-bottom, discharge-openings
in said sluice-box, a runway or casing secured
below said sluice-box and provided with suit-
able discharge-openings, and means for 1m-
parting motion to the rubbers, substantially

as deseribed.

8. An apparatus of the character specified,
comprising a bowl having a curved bottom
slichtly rising in the center, in combination
with rubbers centrally pivoted, extending ra-
dially and having close contact with the bot-
tom, means for imparting a circular oscilla-
tory motion to the rubbers, rods projecting

above the rubbers and operating to disinte-

orate the material within the bowl and to
break up any currents formed therein, and a
series of vertically-arranged valved openings
in the side of the bowl, substantially as de-
seribed. |

9. An apparatus of the character speci

K

ed,

comprising a bowl having a curved bottom,
a central shaft, rubbers pivoted upon sald cen-
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tral shaft and fitting the bowl-bottom, means

for imparting motion to said shaft, an arm car-

~ ried by the shaft and operating at predeter-

10

20

.25

.3{)

mined intervals to actuate the shaft-operating

means and effect a reversal of motion in said

shaft and rubbers, substantially as described.
10. Anapparatus of the character specified,

comprising a bowl having a sloping bottom,

rubbers located within the bowl and closely

fitting the bottom, a curved sluice-box 10—
cated in the bowl- bottom a removable cover-
ing adapted to fit the slmce-box and serve as
2 contact bearing-surface for the rubbers, and

‘means for imparting motion to the rubbers,

substantially as described.
- 11. Anapparatus of the character specified,

comprising a bowl having a sloping bottom,

rubbers located within the bow!l and closely
fitting the bottom, an annular curved sluice-
hox concentmcally located in the bowl-bottom,

a removable covering adapted to fit the sluice-

box and serve asa contact bearing-surface for

the rubbers, and means for imparting motion |

to the rubbers, substantially as described.
12. An apparatus of the character specified,

comprising a bowl having a sloping bottom,
rubbers located within the bowl and closely
fitting the bottom, a curved sluice-box located
in the bowl-bottom and provided with valved
discharge - openings, and with a removable
cover flush with the bowl-bottom and adapted

~ to serve as a bearing-surface for the rubbers,

35

40

- when used as a concentrator, comprising a |

and means for imparting motion to the rub-
bers, substantially as described.
13. An apparatus of the character specl

L

ed,

‘when used as a concentrator, comprising a

bowl having a curved bottom, rubbers closely
fitting the bottom means for imparting an
05@1llat0ry motion to the rubbers, a feed-fun-
nel arranged at the center of the bowl acurved

sluice- box arranged at the bottom of the bowl,

and mechamsm “carried by the rubbers for
causing disintegration of the material in the
bowl :;md agitation of the substance within the

sluice-box, substantlally as described.

14. An appa,ratus of the character specified,

bowl having a curved bottom, rubbers closely

O

fitting the bottom, means for imparting an
oscillatory motion to the rubbers, a feed-fun-
nel arranged at the center of the bowl a curved
sluice- box arranged at the bottom of the bowl

disintegration of the material in the bowl a,nd

agitation of the substance within the sluice-
box, and valve-controlled openings- arranged
‘at the side of the bowl, substantially as de-

scribed.
15. An appamtus of the character Speclﬁed

when used as a concentrator, comprising a

[

tting the bottom, means for imparting an
oscillatory motion to the rubbers, a feed-fun-

‘nelarranged at the center of the bowl, a curved
| sluice- box arranged atthe bottom of the bowl

mechanism carried by the rubbers for causing

disintegration of the material in the bowl and
aﬁ'ltamon of the substance within the sluice-
box, orifices in the bottom of the sluice-box,
plugs for closing the orifices, a runway or
casing below the sluice-box, and valve-con-

trolled openings arranged at the side- of the

bowl, substantially as descrlbed |

16. An apparatus of the character 3pe01ﬁed
when used as a concentrator, comprising a
bowl having a curved bottom, rubbers closely
fitting the bottom means for 1mparting an
o'scillatory motion to the rubbers, a feed-fun-
nel arranged at the center of the bowl a curved
sluice- box arranged at the bottom of the bowl,
mechanism carried by the rubbers for causing
disintegration of the material in the bowl and
agitation of the substance within the sluice-
box, orifices in the bottom of the sluice-box;
plugs for closing the orifices, a runway or

casing bélow the sluice-box, valve-controlled

openings arranged at the side of the bowl, and

4 ring or closure fitting a circular opening in

the bottom of the bowl and conforming to the
shape of the bowl, substantiallyas described.
In testimony whereof I aflix my signature in
the presence of two subscribing witnesses.
JOHN B. ROSSMAN.
Witnesses: o '

Epwarp J. EpDwarps,
L. W. Heare.

mechanism carmed by the rubbers for causing
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| bowl having a curved bottom, rubbers-closely '
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