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To all whom it may conceriv: -
Be it known that I, WILLIAM ROBERTS, 1ne-
chanical engineer, a subject of the Queen

Sydney,in the colony of New South Wales,
have invented certain new and useful Im-
provements in Grinding and Amalgamating
Pans, (for which I have obtained Letters Pat-
ent in the British colonies of Vietoria and -
Queensland, dated, respectively, November
29,1889, No. 7,310, and February 27,1890, No.
384 ,) of W’thh the followmfr is a SIJeclﬁe&tlon

This invention relates to improvements in
ﬂllIldl]J“' and amalgamating pans; and it has
been specmlly devised in order to produce
machines of such description as will thor-
oughly and quickly crush,
nmte metalliferous and other ] 'ateliala, and,
1f desired, effectively amalgamate precious
metals contamed therein.

The invention consists in structural. fear-
tures and combinations of parts or co-opera-
tive elements,as will now be fully desecribed,
reference bemﬂ* had to the aceompmymo
drawings, in Whl(,hm

I‘wure 1 is a sectional elevatwn anc l*w*

& top plan, of a grinding and amalgammtnlo
apparatus embodymn my invention.

The apparatus is supported by a smtable
frame-work,in which are formed the bearings

for the 1evoluble elements, I3 111dlea,tmﬂ* the

shaft that carries at its upper end a bevel
wheel as a means for 1mpa1’*tmﬁ motion to said
shaft, which alsc carries a sleeve B’, that is
connected with theshaftbyasplineor feather

50 as to partake of the rotation thereof a,nd

- vet have free vertical motion.

The sleeve 18

| -plowded with a collar G? that sewes as a

bearing for the annular 011(1 of lifting-
that 18 ful srumed at G

40

lever G,
in the fork of a bolt
connected with a bracket G? secured to the
upper bearing for the shaft B. T'he opposite

- end of the 1{3‘?@1‘ G is pivotally connected with
~anelevating-screw G that worksin athreaded

45

bearing G secuwd to the supportmﬂ‘ frame-

| Wo:tk

Around t]lc sleeve b" ib formed a feed ves-

“gel or receptacle E/, into which extends the |

grind, or disinte-.

, | | holder.
of Great JPritain, residing at Petersham, near |

_pa11-sect10ns '

--mthmﬂ* the precious metals.

Lhr{mﬂh which the material operated 18 fed to 50

receptacle I* from any suitable reservoir or
(Not shown. -

From the feed- vessel B’ radiate a number
of arms B2 , as8 well as a number of distribut-
ing-pipes K that are in communication with
feed-vessel I/ and extend outwardly,so as to
discharge the material at a point close to the
outer wall of the outer pan.

Some of the radial arms B? are pmwded
with bearings for a spindle C’, on the outer
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end of which’, is mounted a muller C, that

has the form of a truncated cone and is
preferably hollow and open at the end of
greatest diameter, said open end being closed
by a back plate C° to prevent the mate-
rial or the mercury from entering the mul-
ler. In Fig. 2 1 have shown four mullers,

‘all operating in the outer section ¢’ of the
| amalgamating-pan, which is composed of &

plurality of pan-sections a,nd a central or

axial cylindrical section a*, open at top and

bottom, there bemn* shown th ee concentric

<! : a a®, each constituting a
grinding and ::anlﬂ'ama fing pan. As shown

'_111 Kig. 1 the conoentmc secuons are sepa-.
rated b} a comparatively low partition rela-
tively to the inclosing wall of the outer sec-

tion a’, 80 as to admit of the overflow of the
material from one pan-section to the other.

T'he botftom of these pan-sections is inelined
outwardly or radially and its lower edge is
curved,and each of said sections is provided
with a removable false bottom or wearing-.

surface A’, that is of less width than the boL—

tom of the panﬂseemons and of such thickness

as to nearly fill the space between the bot-
tom of the pan-section and the upper edge of
the partition-wall. By this construction  and
arrangement I not only obtain a compara-

'twely shallow iInwardly-rising grinding-sur-
face, but also a comparatively deep annulm
-well A? at the foot of the incline and encom-

passing the same for the reception of the

mercury when the apparatus is used for

grinding ores and simultaneously amalga-

On the other
hand, tLe advantages of removable wearing-

- discharge end of the feed or wpply pipe E, | %mfaees wiil be 1eac111y understood by those
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conversantwith apparatus of the class under
consideration. To the arms B? are also se-
cured drags d’ d?® d? of which I have shown
four for each pan-section. About one-third
(more orless) of the underor grinding face of
these drags is fluted or corrugated from that
end which lies in the direction of rotation of
the drags toward its center, as shown at D?
in dotted lines in Fig. 2.

The object of fluting or corrugating that
portion of the under side of the drags that
lies in the direction of motion is to prevent
the drags from acting as scrapers and push
the material over them as they revolve. By
fluting the drags, as deseribed, channels are
formed that will allow the material to pass
under them and be acted upon by the non-
corrugated or actual grinding-surface. On
the other hand, this construction also avoids
splashing and the pushing of the material be-
fore 1t 18 properly acted upon over the shal-
low partition-wall between two concentric
pan -sections. These drags are adjustably
connected with the arms B* by means of bolts
D% and to the support of each drag is se-
cured a teaser or stirrer B? and a splash-
board 13* 1s secured to the outer ends of the
arms DB~ that do not carry a muller, said
splash-boards performing also the funection
of teasers and preventing the splashing of
the material as the mullers travel over the
same. 1t has hereinbefore been stated that
the sleeve 3" is free to slide vertically on
shaft B. 'T'his is necessary in order to allow
the mullers to travel over the uneven surface
formed by the comminuted ores, the drags
partaking of this movement; hence the use
of the splash-boards.

Below the central open-ended pan-section
18 arranged the receiver It that discharees
into the delivery-chute or lander Ii.

In operation the tailings or other metallif-
crous material or sand, &e., are supplied with
water from aconvenicent receiver or feed-box,
and the shaft I3 is set in motion, say, by
bevel-gearing, as shown, and when amalea-
mation 18 carried on mercury is supplied in
pans and wells A*% The material is fed to
hopper E’, and is distributed therefrom by
the pipes E* to the outer part or mercury-well
of the outer pan «’, thence passing onto the
upwardly-inclined grinding-surface thereof,
where it is ground or reduced by the mullers
and drags and overtlows into mercury-well of
pan ¢? and so on until the material reduced
to an almost impalpable powder reaches the
inner circular amalgamating-well, and from
thence passes to the receiver K and tolander
I/, from which 1t flows to waste or is collected
for further treatment. The material in the
mercury-wells of the several pans is continu-
ously stirred up by the splash-boards B! and
teasers I3°, respectively, so that the separa-
tion of the particles of precious metal from
the ore and its amalgamation with the mer-
cury Is rendered more complete. In all the
wells A® teasers similar to B* are preferably

|

placed outside the splash-board 3%, The disk
I3', being vertically loose on shaft I3, is free to
slide up and down as the mullers C roll over
the material on the bottom of pan a’, and the
weight and wear of said mullers regulate the
degree of intimacy of drags d’, d* and
with bottom of the pans, and this intimacy is
turther adjusted by the bolts D? so that the
grinding-surfaces A" and D’ just touch, but
have no grip one on the other. As the drags
d’, d?, and ® travel around, the flutes or cor-
rugations therein allow the pulp to pass freely
under instead of being pushed in front. In
order that the operations may be easily
started after stoppage with pulp in the pans,
the hand-wheel G” is revolved, and by means
of lever G under collar-bracket G? lifts the
whole of the gear on disk B’ clear of the ob-
struecting pulp in the pans.

Although I have deseribed the mullers as
operating within the outer annular pan-see-
tion ¢/, it will be understood that one or two
pairs of mullers may be provided for one or
both of the other annular pan-seetions, and
that a greater or less number of such sec-
tions than that deseribed and shown may be
provided. Itwill also be understood that it is
not material to the working of this invention
whether the pans proper or the grinders
proper have motion imparted to them so long
as thereisrelative motion—thatis, that either
the disk B” and its attachments are still and
the pans o, ¢*, and «® revolve, or, as is pre-
ferred and as shown, the former are revolved
and the latter are stationary. Of course,
when the pan is caused to revolve the flutin o
of the then stationary drags will be at that
end toward which the pan moves,

Having now particularly deseribed and ex-
plained the nature of my said invention and
in what manner the same is to be performed,
I declare that what I claim is—

1. An ore grinding and amalgamating ma-
chine comprising a plurality of concentric
pan-sections having comparatively shallow
partition-walls, the height of which decreases
successively from the outer tothe inner pan-
section, grinding-surfaces for said pan -sec-

tions that ineline outwardly in a radial &i-

rection, and an amalgamating-well at the foot
of and encompassing the grinding-surfaces,
sald wells lying in the same horizontal plane,
In combination with grinding devices oper-
ating in conjunction with said inclined agrind-
ing-surfaces, substantially as and for the pur-
poses set forth.

2. An ore grinding and amalgamating ma-
chine comprising a plurality of concentric
pan-sections having comparatively shallow
partition-walls, the height of which decreases
from the outer to the inner pan-section, grind-
ing-surfaces for said pan-sections that incline
outwardly in a radial direction, and an amal-
gamating-well at the foot of and encompass-
ing the inclined grinding-surfaces, said wells
lying in the same horizontal plane,in combi-
nation with mullers having the form of a trun-
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c&ted cone, and drws arrangec to co-operate |

with the inclined grmdmmsurfaces toreduce
‘the material fed thereto, substantially as and
.for the purposes set forth. -
3. In an ore grinding and amalgamating
pan, a plurality of concentric pan-seetlons, --
an annular amalgamating-well for each of

sald sections, and grinders operating in the

pan-sections, in combmatlon with revoluble

circular splash-boards dipping into the mer-

cury-well of the onter pan- -section, for the

purposes set forth.
4. In an ore grinding and &malﬂamatmfr
pan, a pluraht}r of coneentmc pan- seetmns

an annular amalgamating - well for each ofﬁ

said sections, t,:.,1"‘11:1c161"s opemtmm in the pan-

sections,and circularsplash-boards B4 in com-
bination with teasers or traveling stlrrers,'

substantially as and for the purpose set forth.

5. The combination, with the shaft B and
the sleeve B’ thereon carrwnﬂ* the muller and
drag-arms, of the lever G, eonneeted with said
sleeve so as to admit of 1ts revolution with the

shaft, and the elevating-screw G° substan-

tmlly as and for the purpose set :Eorth
6. In an cre grinding and amalgamating

apparatus, a series of eonceutrm 1111361‘(301]1-
municating pan—%%mns an amalwamatmm_

well for each of said seeuons, a feeding de-

vieé for feeding the material to the outer pan-
‘sections, and. a, central dlseharwe, as and for

the purpose set forth.

30

7. In an ore ﬂl‘mdmg and amalgamating

appamtus a series of concentric 1ntercom-'

municating pan-sections, an amalgamating-
well for aeh of said sections, a feedmﬂ dewce
for feeding the material to the outer pan-sec-
tions, a centra]. discharge, and a mercury-well
arranged in said central dlsoli«.a::;r-*r?ﬂa3 as and for
the purposes set forth.

8. The combination, with the O*r*mdmﬂ‘ and
amalgamating pan, con%trueted as setb forth

of the shaft B the sleeve B’, adjustable on
‘and adapted £o revolve with the shaft, the

reservoir K/, the cl1st1*1butmn‘-p1pes E?, con-
nected with

grinders supported from said sleeve, sub-

stantlally as and for the purposes set forth.
In witness whereof I have hereunto set my

hand in the presence of two witnesses.

WILLIAM ROBERTS.

Witnesses:
' FRED WALSH,
THOMAS J. WARD.

sald reservoir and dISChaI‘D‘IHG‘_
into the outer annular pan-section, and the'
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