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UNITED STATES

OFFICE.

PATENT

"ISAAC A. PALMER, OF SEATTLE, WASHINGTON.

ORE SEPARATOR AND AMALGAMATOR.

::PECIFICATION forming part of Letters Patent No. 639,089, dated December 12 1899

Application filed April 12, 1899. Serial No. 712, '?75

(No mudel y

To all whonv it may conecermn:

Beit known thatl, ISAAC A. PALMER, a c¢iti--

zen of the United States residing at Seatl:le in
the county of King and }State of VVa,shlnfrton

have invented a new and useful Ore Sepm a-
tor and Amalgamator, of which the following
18 a specification. - |

This invention relates to ore sepm .-.11;01 S aud |

amalgamators-of that class wherein wet ore
in a pulpy condition is treated to effect the

separation by screening of the gravel and

coarse sand or dirt from the fine black sand
and small particles of ﬂ'old, such as flake or

flour gold. |
One of the difficulties heletofme encoun-

tered insaving gold by the placer-mining proc-

ess and appliances resides in the mferf(,rﬂnce.
of the fine black sand with the amalgamation

of the fine particlesof gold. Ihave constructed
my machine with apronsand riffles which are

carried by a laterally shaking or vibrating
box, and these elements are ar ra,nﬂed to per--’

mit of the free escape of the black sand while
allowing the uninterrupted amalﬂ'amatmn of

the fne particles of gold by said aprons and

the riffles.
The mlmaly purpose of the present inven-
tion 1s to provide an apparatus especially de-
signed for the collection of the extremely fine
pdltlcles of or the flake or flour gold which,
under the familiar process of tredtment is

allowed to escape with the water, sand, and

gravel, whereby the ef

iciency of tlle appata-

~tus is momoted and its capacity f01 collect-

35

40

5.0

ing fine gold is increased. -

A fmthel object of themventlou 18 to pro-
vide an apparatus in which the washings of
coarse gravel, sand, and dirt are subwcbed

to a panning operat,mn before their escape

from the machine, thus saving the fine par-
ticles of gold Whl(;h would have a a tendency
to be car rled off with the gravel and dirt that
18 separated from the ﬁne sand and gold at
the initial stage of treatment of the gangue

or gold- bearmﬂ' Soil.

Wlbh these ends 1n view the mventmn con-

‘sists-in the novel combinations of elements
“and in the construction and arrangement of

parts, which will be hereinafter fully de-
seribed and claimed. o

T'o enable others to uuder&tand the inven-
tion, [ have illustrated the preferred embodi- |

separator and amalgamator.

of the riffles.

suitable way to present a

| site 61&131‘6111113}7 of the frame. .

ment thereof in the aCemnpanyinﬂ‘dla,wmﬂ's,

forming a pmt of this speelﬁeatlon and in

whigh— -

Figure 1 1s a perspective view of an ore
- Fig. 2 1s a ver-
tical longitudinal sectional elevation on the
plane indicated by the dotted line 2 2 of Fig.
3. Fig. 3 1s a horizontal sectional plan view
illnstrating the amalgamator-pan, the plane

of the section being indicated by the dotted

line 33 of Fig. 2. Iig. 4 1is a vertical trans-
verse section on the line 44 of Kig. 2. Fig. 5

is an enlarged detail perspective view of one
Fig. 6

showing the primary coarse screen and the
fine amalgamator-screen at the fall situated

at the head of the grizzly. Fig. 7 is an en-

larged detall section through the tailings-re-
ceptacle of the shaking- box.
- Like numerals of refelence denote like and

corresponding parts in each of the several -

figures of the drawings.

The frame 10 of the i improved machine con-

sistsof the longitudinal base-sills 11,the cross-
sills 12, the struts or braces 13, the posts 14,
and the longitudinal eauymg -rails 15. All
these parts are joined solidly together inany
substantm,l rigid
structure, and the rails 15 are mmnﬂ'ed in
horuontal elevated positions on the posts 14
for the purpose of suspending the vibrating

box by which: all of the operating devices are

carried. The shaking-box 16 is arranged
within this suppor tmmframe 10,and the width

of said box is less than that of 1311e”f1 ame for
‘the purpose of hanging the box within the

frame to enable a tta,nsvelse shaking or vi-
brating motion to be i imparted ther eto This
shakmﬂ'-bm{ exceeds in length the support-
nﬂ'—fmme within which it is suspended, and
Lhe box 18 thus adapted to receive the gangue
beyond oneend of the frame and to discharge
the gravel, dirt, and sand beyond the oppo-
This box con-

» 18 an enlarged detail
sectional view of a pmtlon of the orizzly,
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sists of the bottom 17, the sides 18, and the

vertical end wall 19 admeent to the receiv-
ing end of said box. This receiving end of

the box is provided with & horizontal head-
board 20, which lies at right angles to and ex-
tends beyond the end wall 19, aud said head-
board is fir mly seenred to the sides and end

IOO.
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of the box, whereby the ore may be deposited ! thereof for the purpoée_of communicating thé

upon the head-board to be fed to the grizzly.
At the discharge end of the box the sides 1S
thereof are cut away to provide the exten-
sions 23, and tothe vertical edges of these ex-
tensions there is secured the vertical board
22, while the foot-board 21 is secured to the
sides in & horizontal plane below the head-
board 20. 'T'he foot-board 21 and the vertical
board 22 lie at right angles to each other ad-

jacent to the delivery end of the box, and

this vertical board 22 and the extensions 23
of the sides assist in forming a tailings-box,
to be presently described, in which the tail-
ings are deposited for treatment before their
final discharge from the machine.

The grizzly 24 consists of a metallic plate
or sheet which 1s secured firmly to the upper
part of the shaking-box. This grizzly is se-

cured to thebox for its end at the head of the

box to lie below the head-board 20, while the
opposite end of the grizzly rests upon the foot-
board 21,sa1d grizzly being united to the sides,
the head-board, and the foot-board of the box
tosecure water-tight joints between the parts.
The grizzly 1s provided with groups of perfo-
rations at points intermediate of its length,
and in the embodiment of the invention rep-
resented by the drawings I have shown two
of such groups of perforations and indicated
the same by the reference-numerals 25 26.
The group of perforations 25 is formed in the
grizzly near the head-board thereof, while the
other group of perforations 26 1s contiguous

to the foot-board, thusleaving the grizzly im-

perforate in the intervals or seetions between
such perforations.

The boxissuspended within the frame 10 by
the hangers orlinks 27, each of which has one
end connected with the frame, while its other
éend is attached to the shaking-box 16. It is

immaterial whether these hangers are made.

of straps or metal; but in the cheap portable
class of machines I prefertouse leatherstraps
which are well oiled, while in other kinds of
machines metallic bars or links may be piv-
oted to the frame and the box to allow the
latter to vibrate or shake transversely within
the frame.

The embodiment of the invention repre-
sented by the accompanying drawings em-
braces hand appliances for shaking the sus-
pended box, and in this type of operating
mechanism I employ a horizontal rock-shaft
30, which is arranged longitudinally of the
machine at one side of the shaking-box, and
the ends of this rock-shaft are journaled in
proper bearings 29, which are secured to ex-
tended ends of the cross-sills 12, as shown by
Figs. 1 and 3. 7This rock-shaft has an up-
right hand-lever 3! secured firmly thereto,
and on opposite sides of this hand-lever short

- posts 42 are secured firmly to the rock-shaft

30. These posts extend upwardly from the
rock-shatt, and to their upper ends are piv-
otally attached the links or pitmen 33, which
are connected to the shaking-box on one side

motion of the rock-shaft and the posts to the

box 16.

An imperforate section of the grizzly is pro-
vided between the first group of perforations
25 and the head-board 20, and this end of the
grizzly 18 secured to the under side of the
head-board for the purpose of forming the
drop or fall 34 at the head of the grizzly.
Thig drop or fall accommodates a coarse
heavy separator-screen 35 and an amalga-
mated fine sereen 56, and both of the screens
are arranged over the imperforate section of
the grizzly between the head-board 20 and the
perforations 25 1n the grizzly.  The coarse
heavy screen 35 is secured to the sides of the
box in a position to lie flush with the upper
surface of the head-board 20, and said coarse
screen should be properly supported, so that
it will not settle in the middle thereof when
loaded with gravel or sand. ™The fine amal-
gamator-screen 361s made of fine copper wire-
netting having from eight hundred to one
thousand meshes to the square inch, and this
nettingiswellcleaned with acid and ischarged
with pure mercury to give an amalgamating-
surface thereto. The f{fine amalgamator-
screen 1s secured to a light frame of wood 367,
and this screen 36 is arranged beneath the
coarse separator-secreen 35 midway between
the latter and the imperforate section of the
grizzly, so as to leave a space between the
amalgamator - screen 36 and the separator-
screen 35 and also between the imperforate
section of the grizzly and the amalgamator-
screen, whereby the last-named screen can be
adjusted beneath or removed at will from the
coarse heavy sereen. The coarse screen 35
will earry out the coarse gravel and other
material, while the water and fine pulp will
descend through the meshes of the screen 35
to and apon the fine amalgamator-sereen 36,
and the fine gold which comes in contact with
thescreen 36 will becaught and amalgamated
with the mercury film thereon. The water,
the fine black sand, and other fine waste ma-
terial which does not amalgamate with the
mereury filin of thescreen 36 will passthrough
the minute meshes of said screen 36, and thus
the material is treated at the point of its re-
ception in the machine to collect a part of the
fine gold. |

At the discharge end of the vibrating box
I provide a tailings-receptacle. This recep-
tacle is formed in part by the extensions 23
of the sides 1§ and the vertical board 22 of
the box 16, and the receptacle is completed
by fastening a copper plate 37 to the exten-
sions 23 and the board 22, the joints between
the parts being made water-tight to retain
the fine materials. This copper plate has its

inner surface coated with quicksilver as an
amalgamating agent, and at the delivery end
of the tailings-receptacle this plate is formed
with a vertical flange 38. |

At the lower end of the shaking-box I pro-
vide an inclined sereen 39, which is secured
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vided with a curved riffle 48, the la,tterbemﬂ* !
provided with a plurality of perforations 49

and having the upper concave face thereof
coated With a suitable amalgam.
the riffles there is provided a series of two or
more collector-balls 51, which are loosely ar-
ranged in the riffles to travel back and forth
thereln and each collector-ball has its spher-

1cal surf.;we covered with a mercury film to |

inthe
machine I pre-

constitute an amalgamating-surface.
practical construction of my m

fer to make each apron and the riffle of cop-

per and tocoatthe surface thereof with quick-
silver; but it is understood, however, that the
apron may be made of other materials—such
as iron, wood, burlap, blanket, tin, carpet,
or any other suitable material—in which
e must be made of copper plate,
curved and perforated, as deseribed, and hav-
ing the amalgam film on the concave face
thereof, said I‘ifﬂe being attached to the lower

end of the apron in order to ﬁepm"m.e the

black sand from the gold.
Tt will be observed that each riftle is per-
forated for the purpose of discharging the

black sand through such 1}elf0mmons whlle.

the fine gold is deswned to be caught by and
amalwammed with ‘Lhe mereury film of the
ri "e. In the absence of the perforations in

sand would have a tend-

the riffles the black
ency to fill the riffles completely and would
pack solidlyin the riffles, so that the fine gold
would escape.

I provide the shaking-box and the tailings-
reeeptacle with agitator-bars 52, which are
suitably securedin horizontal posit;ions above

the amalgam films on the pan 44 and the
plate-like bottom 57 of the tailings-re cepta-

cle, and each of these agitator- bm*s 18 pro-
vided with a series of 51111161‘5 or agitators 53

irmly to the bal"s and have
their free ends contiguous to the bottom of

the pan 44 and the pla,te 37 of said tailings-
1The agitators serve to stir up.

receptacle.
the black sand in the collector-pan of thetail-
ings-receptacle, so that the sand cannot be-
come packed and cause the gold to escape
over the rim of the pan or ﬂ“-e ﬂ%nwe of the
tailings-receptacle.
Tt will be understood that my machine may

bemade of various sizes, from the small hand-

power machine up to machines of large ca-
pacity. Itismy purposetoman afacture e mar-

chines which will be large and strong enou ¢h
for nse at the lower end or dump of flumes Gf.

large capacity employed in hydrauliec mining
for the purpose of saving a large amount of
fine gold that escapes in the 01‘*(1111&1:'3/ process
of hydrauhe mining. In this adaptation of
the invention the m&ehme must be stronger
and heavier throughout all its working ELHJS
1ncluading a strong framework strong Sereens
of heavy sheet-non or perfomted east -1ron
adapted to carry off the heavy gravel and
boulder, and all bearings and _eounecti(}ns
must be of sudbstantial metal. It is evident
that power mechanisms for shaking the box

In each of

amalgam and gold from the machine.

eég,oaé

may be substituted for the hand-pm%el mech-
anism. It will also be understood thatin ma-
chines of large capacity the number of riffles

and aprons may be increased, and this in-

crease in the number of riffles may be effected
on the aprons individually on the collector-
pan 44 and in the tailings-receptacle.

From the foregoing description it will be

noted that the grizzly, the tailings-box, and
the screens at the head of the grizzly are all

supported by the framework attached to the
swinging box; which is suspended - in the
framework, and all of said devices are remov-
able at will from the machine without affect-
ing the lower box thereof in order to remove
and replace the aprons and riff
comes necessary to clean up and remove the
The
irame for the crmzaly 1s constructed, prefer-
ably, of wood, and the grizzly,; the tailings-
box,and thescreensareattached tosaid frame
for removal therewith. Thesides of the griz-
zly-frame should be directly over the main
box below it, and they may be connected to

said box by dowels or otherwise, as shown by
dotted lines in Iigs. 2 and 4. * Although I
have described that the grizzly is pmforated
at intervals, I may use a pl&te with perfora-
tions thtouﬂhout its width and length when

es when it be-

75

80
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one mﬂ,chme is used for treating certain kmdS B

of material.
Changes 1n the form, proportion, size, and

the minor details of construetion within the
scope of the appended claims may be resort-

ed to without departing from the spirit or sac-

rificing any. Of the advantages of this inven-

tion. |
W ha,t I cl.:um jg——

1. In an ore separator and amalgamator, a

suspended box provided with a grizzly perfo-

100

rated at intervals throughout its length, a col-

lector-pan fixed to the box below the grizzly
and provided with perforated riffles, a series
of aprons within the box, below the perforated
sections of the grizzly, a-ml each having a per-
forated rifile 1n staggered relation to the rif-
fles on the collector-pan, a primary screen at
the head of the grizzly, a tailings-receptacle

- at the delivery end of the box and provided

with an inclined apron and a riffle, and a dis-
charge-screen extending from the grizzly over

110

13

the ta&lmas Ieceptacle, substantially as de-

seribed. | |
- 2. Inan ore sepm*mor and amalo"ama,tor
shaking-box provided with a ﬂ'rwdy and Wlnh
a milinﬂs receptacle, a collector-pan attached
to said bo*{ below the grizzly, a series of in-
clined aprons secured within the box and the

tailings-receptacle thereof, and the curved
es at the lower discharge ends

perfomted rif

of sald aprons and having the amalgamated
balls or spheres confined 10(}‘361 y therem sub-
St&utmlly as described.
3. In an ore separator and amalg mlator, a,
shaking-box provided with a series of riffles,
each hwmﬂ' its concave face coated with an
| amalgam ﬁlm efwh 1'1fﬂe bemﬂ further pro-g

120

125

130
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firmly between the sides of the box and has | copper, well cleaned and charged with mer-

its upper edge arranged flush with the tail
end of the grlzzly ThlS screeninclinesdown-
wardly from the grizzly, and its lower edge
terminatesabove the vertical flange 33 of the
plate - bottom 37 to the tailings - receptacle,
thus forming an overfiow discharge-opening
40 from the tailings-receptacle and below the
lower edge of the screen 39. This screen 1s
thus arranged over the tailings-receptacle 1n
a position to discharge the coarse materials
and gravel which may travel through the box
upon the grizziy, and the fine sand and par-
ticles of gold contained therein are free to
pass through the meshes of the screen 59, so
as to lodge within the tailings-receptacle.
An inclined apron 41 is secured firmly in
place within the tailings-receptacle below the
screen 39, and this apron 41 assumes a po-
sition within the tailings-receptacle inclined
reversely to the inclination of the screen 39.
This apron may consist of a copper plate hav-
ing its upper surface coated with an amalgam
film, and said apron extends from a line near

the dlscharge end of the screen, across the

tailings-receptacle, and termumtes above the
bottom or plate of said tailings-receptacle
contiguous to the vertical board 22. T'he in-
clined apron is thus arranged relatively to the
screen 39 to receive the fine materials and
gold which may pass therethrough, and this

apron 1s plOVlded at 1ts free edﬂ'e Wlth an up-
wardly - curved riffle 42. This riffle may be

formed on the apron 41 by bendingorcurving

the lower edge thereof, or the 1‘ifﬂe may con-

sist of a copper plate suitably attached to the

lower edge of the apron. 'The riffle has its
inner concaved face coated with an amalgam
film, and it is provided with a pluarality of

perforations 43, which permit the fine mate-

rials, such as sand, to pass through the riffle,
while the fine particles of gold will become
amalgamated with the mercury film on the
concave face of the riffle. The riffle supports
a series of two or more amalgamator-balls 50,
which are loosely placed in the riffle, to be
confined therein by the curvature of 1ts plate,
and these balls consist of a suitable metal
having their spherical surfaces covered with
a mercury filmm. The balls are placed loosely

~ 1n the curved riffie, and they are free to travel

55

6o

or move therein when the box 16 is agitated

sidewise.

The inclined screen 39 at the tail of the griz-
zly carries off the coarse gravel and other
waste materials, and all of the fine pulp and
other gold-bearing materials in the tailings

will pass through the meshes of this screen

39 to lodge upon the apron 41. These fine
materials traverse the apron toward the riffle.
They are deposited on the amalgamated bot-
tom plate of the tailings-receptacle, and the
sand and other refuse are discharged through
the overflow-opening 40 at the rear end of the
tailings-receptacle. It will be understood that
the apron, the riffle, and the bottom or pan
of the tailings-receptacle are to be made of

cury. All the gravel and the oold-bearing
material that may have traver sed the perfo-
rated main secreen or grizzly and arrived at
the tailings-sereen 39 is thoroughly washed,
and the coarse materials will pass over the
screen 39, while the fine material will lodge
within the tailings-receptacle. The apron,
riffle, and bottom of the failings-receptacle
being provided with amalgamator -surfaces
compels the fine gold tocome in contact with
the mercury to be amalgamated therewith.
One of the important features of this tailin oS-
receptacle and of the machine generally Is
that there is very little waste of water, be-
cause the water will pass either through the
orizzly or through the tailings-screen 30. It
is well known that water, wherever it may
flow, will earry with it the fine flake or flour
gold, and by compelling the water to pass
through my machine and by screening oif the
coarse gravel and other waste materials the
water will carry the fine gold to the devices
provided for ifs mna]framatlon while the
coarse waste material is dl&@h&’f‘”ed in a comnl-
paratively dry condition.

At the lower side or bottom of the swinging
box I provide a collecting-pan 44, which is se-
cured firmly to the sides and the end board
19 of said box, the joints being water-tight
between the box and the pan to prevent the
waste of waler and the materials.
lower end of this pan 44 is provided a raised
segmental flange or rim 45, which gradually
merges into a perpendicular at each side
where the rim is secured to the box. This
bottom pan 44 is of copper plate, having its
upper surface coated with mercury, and the
oscillating or vibrating sidewise motion of the
box causes the water and the pulp contained

within the pan to whirl from the sides thereof -

as it comes in contact with the curved rim,
thereby forming small eddies in the moving
liquid mass and precipitating the fine gold to
the amalgamated surfaces of the pan,whereby
the gold is caught and retained in the pan.
The pan is provided at intervals of its length
with transversely-arranged curved and per-
forated riffles 46, and near the tail end of the
pan a series of discharge-openings 46* 18 pro-
vided in the bottom of the pan within the
raised flange or rim thereof.

Beneath the grizzly 24, which is carried by
the shaking-box, I proude a series of in-
clined aprons 47. - These aprons are secured
within the box between the pan 44 and the
orizzly 24, and the aprons are arranged Dbe-
low the perforated sections 20 26 of the
orizzly, whereby the fine materials which pass
thrmwh the openings in the grizzly are adapt-
ed to lodﬂ'e upon the aprons 47 The aprons
are joined with the grizzly at lines below the
ogroups of perforations therein, and these
aprons are inclined in a direction toward the
vertical end 19 at the head of the box. The
aprons terminate a suitable- distance above
the collector-pan 44, and each apron 18 pro-

At the
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vided with a -pillrality of pérfomtious in its |

bottom, and an amalgamated collector-ball

confined loosely in each curved riffle, sub-

stantially as and for the purpose set forth.

4. In an ore separator and amalgamator, a

shaking-box provided with a perforated griz-
zly, a series of aprons supported below the
perforations in said grizzlyand each inclined
reversely to the course of the ore as it trav-

erses the grizzly, a series of amalgamated

rifiles at the free edges of said aprons, each
riffle provided in its bottom with a plurality

of sand-escape perforations, and collector-

balls confined in said curved riffles, substan-
tially as described. ;

5. An oreseparator and amalgamator com-
prising a shaking-box, a perforated grizzly at-
tached to said box, means for imparting lat-
eral shaking motion to said box, a collector-
pan carried by the box and disposed longi-
tudinally of and below said grizzly, a series
of aprons within said box, between the griz-
zly and the collector-pan, and inclined down-
wardly from the grizzly toward the head of
the box toterminate above the bottom of said

- pan, a perforated and amalgamated riffle at

- 30

'35

the free edge of each apron, and a collector-
ball confined ineach riffle and movable freely
In a direction transversely across the box
on the vibration thereof, substantially as de-
seribed. | S |

6. Anore separator and amalgamator com-

‘prising a shaking-box provided with a grizzly, |

a tailings-receptacle carried by said box atits
delivery end and having an amalgamated bot-
tom terminating in a vertical flange, a sereen
inclined from the grizzly and extending over
sald flange of the tailings-receptacle to form

overflow-openings between the lower edge of |

said sereen and the ﬂange, and an apron dis-
posed within the tailings-receptacle below the

- screen and inclined toward the head of said
‘receptacle,said apron provided atitsfreeedge

with a perforated riffle, substantially as de-
scribed.

7. An ore separator and amalgamator com- -

prising a shaking-box provided with a grizzly,
a tallings-receptacle carried by said box, an

inclined separator-screen attached to said

tailings-receptacle, an apron supported in the
tailings-receptacle below said screen and in-
clined reversely thereto, a curved perforated
riffie at the free lower edge of said apron, and
a collector-ball confined loosely in said riffle,
substantially as described.

3. An ore separator and amalgamator com-
prising ashaking-box provided with a grizzly,

‘a collector-pan secured to said box below the

grizzly and provided with a raised curved rim
at its delivery end, a series of riffles fixed to
the bottom of the collector-pan, a series of
aprons supported in the box between the
grizzly and the collector-pan and inclined
from said grizzly toward the head of the pan,
a series of riffies at the free edges of the
aprons and arranged alternately with the rif-
fles on the bottom of the collector-pan, each

10 '

45
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riffle having the perforations and an amalgam

Milm, and an agitator supported within said

pox above the collector-pan therein, substan-
tially as described.

In testimony that I claim the foregoing as
my own I have hereto affixed my signaturein

the presence of two witnesses.
| | ISAAC A. PALMER.
Witnesses: |
RALPH SIMON,
H. LEWwWIS.
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