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. of Corvallis,in the county of Benton and State'
- of Oregon, have invented a new and useful
Improvement in Amalﬂ'amators, of which the

5

~ gamators and particularly in that class .of |
. | such machines employing mercury and of
- 10
"May 16, 1893, is an. exa,mple and the inven-

. Unmmen Srires Pamaws Opmice

NAI‘HAN LEROY RABER or CORVALLIS OREGON '

AMALGAMATOR

SPECIFICATION formmg part of Letters Pa,tent No. 51'7 767, da.ted Apml 3 1894
. Appllcatlon ﬁled Apml 8,1893 ‘Serial Nu 469 578 (I'Tn mudel) L

| TO all whom zt e J CONCEPTL:

" Be it known that I, NATHAN LEROY RA

3ER

following is a specification.
- This mventlon is an improvement in amal—

which my formeL Patent No. 497,603, dated

. tion consmts in the novel constructions and

combinations of parts as will be ]1eremafter_
“desecribed and claimed. |

1'I5_

In the dmwmgs—Flﬂ*ure 1is a 51de view,

. 3, of
Fig. ) is a t1 ans-

part in section on about line 1—1, Fig
my improved amalgamator.

. verse section onabout line 2——-2 Fig.3,drawn

~ through a cup and 1its accessories.

20

I‘w‘ 3 18

a top pla,n viewof the apparatus partly b1 oken

away. Hig.4 is a section on about line 4—4,

30

Fig. 1, throucrh a cup showing the porous jar
and the dewees for securing the same, also
the copper shield. Figs. 5, G and 7 are de-
tail views of the side elea,tb Fig.B;is -8 Ver-

tical section on about line 8—8, Fig. 1, of the

automatic chemical feeder. Figs. 9 and 10
are detail side and sectional views of the car-
rier slide for the level controlling tube. Figs.
11, 12 and 15 show the guides for said carrier
slide. Figs. 13 and 14 show the inside plate
for securing said slide, and Figs. 16 and 17

- are detall views,

35

- In earrying out mmy lnventlon I employ a
main frame or box A which is in the nature
of ashallow box having vertical sides A’ and
stepped bottom A® This bottom consists of
a series of steps which are preferably made
with the freads B and the next upper riser B’
integral and of cast, pressed, or rolled iron or

of eachriserbeing provided with a projecting
lip or flange b lapped under the abutting
tread of the next upper step and facilitating
the connection of the steps as will be readily |

~understood. These steps and the sides A’

are propeﬂy joined by rabbeting and are
firmly bolted or clamped tocrether by the tie

 bolts C, the heads and nuts of said bolts C

50

bea,rmﬂ' against iron washers or battens C’
outSide the sides A’ which serve to stffen the

said sides and brace the box as will be readily

lseen

supports the cups are suspended entirely

At its four eorners}, the mam fra,me 18,
prowded with adjusting screws or bolts D
taurning in threaded bearings d and resting

‘against base supports d’ which may be sills
permits the frame to be ad-
justed to any desired inclination, longitudi-

6o

as shown. - This

nally and laterally to suit the quality or quan-
tity of the material under treatment. Upon

‘each step is placed a copper plate L held at
its upper and side edges by copper cleats K*
“and copper angle bars E? and projecting at

55

its lower edge beyond its supporting step SO

that each pla,te overlaps at its lower edge the

upper edge of the plate on the next: lower step.
Beneath the lower projecting edges of the

plates E are arranged the mercury cups or

troughs G. These cups are suspended above
their respective steps preferably by means of
hangers H which are connected adjustably
with slides I which are in turn adjustably
connected with the box or frame by prowd-
ing their vertical arms with slots 7 to receive

the fastening bolt ¢’ by means of which the

slides and the cups supported thereby may

be set up or down independently of the ad-

justments of the main frame. - At their up-
per ends the slides I have horizontal arms I’
slotted longitudinally at I* and the hangers
H have right angled arms H’ projecting
through - :—zud Slots, and shouldered at H* on
one sv:le of the arm I and having clamp nuts
H3 on the opposite side so the hanger can be
secured at any point in the slot 1% To secure
a fine and accurate vertical adjustment of
said hangers and troughs I insert a setscrew
H? through the arm H’ of the hanger to bear

| upon the top edge of the sides of the appa-

| |
steel or other suitable metal the upper edge

rafus.
The described constructmns pxovlde for
both a vertical and horizontal adjustment of

the cups and in addition to said adjustment

I secure a rocking or swinging adjustment
of the cup soIcan vary the longitudinal pitch

of the same to the horizontal mdependently

of the longitudinal piteh of the main frame.
This permw% any desired variation in the
fall from the edge of the plates to the cup
and permits the setfing of the cup in any de-
‘sired relation to the plate and enables me to

o
75

8o

Qo
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set the troughs perfectly parallel to the dis-

charge edge of the plates. - By the hanger




2

above the steps and the latter are left en- |

tirely unobstructed so that the pulp, &e., dis-
charged thereon may pass freely off and there
- will be no danger of its becoming clogged. -

5  Thecups or troughs are of copper and may

be silver plated or not as desired but they are
always amalgamated. They are preferably
of the cross section shown with the rounded
bottoms and the vertical sides, the latter be-
1o 1ng extended down vertically at g beyond the
Juncture with the curved bottom to increase
the stiffening of the trough. The rear edges
of the cups are flared to a feather edge to fa-

cilitate the free and easy delivery of the sand,

15 pulp, &e.

To insure that the mercury or amalgam

passing off the lower edges of the step plates
shall drop cleanly into the trough below and
~not.run back along the under edge of the
zo plate, I slightly turn down the lower edge of
| the step plate as shown most clearly in Fig. 1.

Near one end of each cup at the bottom of

such .cup, I provide a short outlet tube or nip-
ple J, to which I connect one endof a rubber
25 or other flexible hose or pipe K whose other
end is carried through a vertical slot J” in the
side of the box and is movable vertically up
and down in said slot. On the outside of the
box over said slot I secure the gunide plate
30 I Figs. 11,12 and 15, having a slot K’ coin-
ciding with slot J’ and provided with guide
ribs I£% and on the inside of the box I secure
a plate L having a slot L” which also coin-
cides with the slot J. A plate M is fitted to
35 slide upon the plate K and between its ribs
K* and may be held in any suitable adjust-
ment by the set serew M’. This plate M is
provided at .or near its lower end with an
opening M-* to receive the tube K and prefer-
40 ably provide a tube M? projecting from said

opening M’ to better hold the outer end of

tube IL as shown, the tube I being drawn
tightly in the tube M?to cause it to hold in
place asdesired. Theouter end of the outlet
45 tubecan thus be conveniently set up or down
as desired and it is evident that the level of
the mercury in the troughs will always be
controlled by the adjusted level of the outer
end of the level controlling tube K. These

so tubes IX discharge into funnel shaped receiv- |

ers 7 on a pipe N fixed alongside the box and
inclining downward toward its lower end
where it discharges into a suitable receptacle.
The described construction enables me to
55 draw off any or all of the mercury or amal-
gam contained in any one trough thus en-
abling me to “clean up” while the machine
is running as while the machine is in full op-
eration I ean slack the nuts of the trough
6o hangers and slide any one trough away from
 the falling stream of pulp, &e., and can clean
said trough without stopping or in any way
interfering with the flow of pulp through the
machine. o
65 In quickening the mercurylprovide an au-
tomatic mercury feeder O arranged to dis-
charge continuously and provide a shaft hav-

617,767

ing a pinvalve O’ so0 that the amount fed can

‘be regulated, a “sight feed ” being provided
at O? so the amount of quickening material

being fed may be seen at a glance. 1o sup-
port the feeders I provide bars P> extending
horizontally above the box or easing and hav-
ing at its ends depending legs P’ slotted lon-
oitudinally for the fastening screws P?so the

“bar P may be adjusted vertically. The feed-

ers are attached to the bar P by means of

plates Q slotted at one end and secured by

screws fitting in said slots to the bar P> so the
plates Q may be adjusted upon the bar P
and the plates Q have their opposite ends
provided with openings forming seats for the
feeders. Three or more feeders for each
trough may be used and they may bearranged
to feed sodinm amalgam directly to the cups
or troughs, - It will be seen that the feeders,

79

>

8¢

by the supporting devices deseribed, may be

adjusted back and forth to correspond tothe

adjustment of the cup or trough.
Whileasstated the feeders may be arranged

to feed the quickening compound directly to

the mercury in the cup it is preferred to em-
- ploy the intermediate devices which 1 will

now describe, o . |
I provide porous tubes or cells R prefer-

ably two to each trough closed at their ends

r that lie near the eenter of the troughs and
having their other or outer ends»’ turned up
and open. By porous tubes or cells 1 mean

for instance tubes of unglazed porous earth-

enware such as burnt white clay similar to
an ordinary cell of a storage battery. The
porosity of the cells has been indicated at the
sectional ends shown in Figs. 2 and 4; but it

‘should be understood that {his is more of an

indication than illustration as the pores are

Qo

10

tos

sofine that it is practically impossible to illus-
trate them in the drawings. These cells are

fastened at the bottoms of the troughs by
cleats S engaging small lugs 5" on the sides
of the trough. In practice themercuryinthe
cup or trough lies from one half to one inch
above the level of the top of the cell or tubes
and such cell or tube 1s filled with a solution
of sodium sulphate in which is inserted a piece
of lead T forming a conductor and the feed-
ers are arranged to automatically feed the so-
lution of sulphate of sodium to the porous
cells. The wires from a suitable dynamo,
cells or other source of electrical power are
connected one U with the lead and the other
U’ with the mercuryin the cup or trough and
under the action of the electric eurrent the
liberated sodium passes through the jar or
tube and acts on the mercury in the cup or

trough purifying and quickening it. In prac-

tice I connect the positive pole with the lead
conductor and the negative pole with the mer-
cury. -

I am aware that the electrolysis of sodinm
sulphate has already been used in the art of
amalgamation; but the construction and ar-
rangementof parts such asshown by me areso

far as I know newand they enable me to keep

ITO
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- of the mercury af the point- of contact with

- the thin stream of pulp falling over the edges

~ of the bottom of the cups or troughs and in- |
termediately beneath. the line of contact of
“the falling pulp with the overlying mercury
I secure a continuous upward discharge of
the quickeningagent to such point of contaet

:IC)

of my-copper plates. By using homzontal
cylindrical cells lying along the Whele length

To prevent the pulp from aceumulating in

. the cups or troughs around the upturned ends
~of the porouscellsI provide the copper shields

20

V serewed or bolted to lips V' projecting from

the walls of the trough.. The lower edges of

‘the plates project for a short distance below
- the surface of the mercury.

and ip rear of the discharge edﬂres of the step |
platesarearrangedthe copperg ﬂ‘etes W against
which the material discharged from the plate

Above the cups

- strikes and which operates to direct such ma-

terial downward upon the mercury in the

- trough. In order to adjust or vary the pitch

30

of the gates I form them of -a thin copper

plate curved transversely to a radius of about |

three inches (3’’) and arranged to present

their concave surfaces to tlle front of the

machine. This plate extends across the ma-

chine and is braced and strengthened by an

angle plate W’ riveted to its convex side
and extended throughot its len oth, At its

- ends the gate is provlded with grooves W?

35,

. ad]ustment on the set screws as centers and |
I can also adjust it circumferentialiy by slid-

L5

curved eeneentrleally with the curvatare of
the gate plateand formed prefera,blym curved.

blocks or bars W made fast in any suitable
manner to the gate plate at its end. These
grooves W*® receive the points of the screws
X which secure the gate and which turn in
suitable openings 62 in the angle bars E? by

tightening which screws X the gate may be |
o secured in any desired a,_d,].ustmen_t

_ ‘ This con-
struction permits of a double adjustment of
the gate as I can give it a pivotal or swinging

ing 1t along the serews in its curved grooves.
Thus the lewer edge of the gate can be moved
to or from the lowel edge ef the step plate

and it can be set nearer to or farther from the
surface of the mercury by which adjustment-

-1t 18 evident I can in operation direct the flow

60

of the pulp to whatever part of the surface
of the mercury desired.

The angle bars or cleats E? operate to hold
the step plates down, act as guides in direct-
ing the pulp across the plates confining the

| pulp so that it shall fall within and clea,r' of
‘the outer ends of the porous cells or tubes,

and also serve as suppmts for the adJusta,ble
gates.

Inpracticethe pletes and other parte of cop-

per may be silver plated or not as desired.

The deseribed maching may be used in place
of the battery plates or may be worked below |
them.  The width of the machine and the |

- number of steps may be varied to suit the re-

the box or casing
and the hanger suppor ts of the hangers con-

LN perpetually eleena,nd aetwe the whole smfaee T quu ements of the par tleular qua,hty of mate-

rial being handled.

-The drop may vary: from a quarter of an

_,meh to six or seven mches over a %eues of
‘steps or plates.

70

'Having thus deseribed my mventlon what L
I claim asnew, and deewe to secure byLetterS N

Patent 18—
1. In an ama,lo‘amatm the eembmatlon of

_the mercury cup or tIOHﬂ‘h a tube or cell in
said .trough and adapted to receive the agents

by-the eleetmlysm of which the mercury may

be cleaned or purified, and a lead or similar

conductor extended lenfrlbudma,lly within
said cell, whereby to secure an electrical dis-

pound solution in said cell in contact with the

80

charge from end to end within the cell, sub-
stantially as set forth.

2.-The combination in an ama,lga,ma,ter of
‘a mercury cup or trough,a tube or cell in said
cup, aconduetorin sald eell and a sodinm com-

conductor and adapted to be decomposed by o

the electrical current, substantially as and

for the purposes set 101'1;11

3. In an amalgamator eubstantlelly as de-
Scrlbed the combma,tlon of thebox or framing

9¢

hanger supports adjustable vertically upon ,

sa,ld box or framing hangers adjustable hori-
zonta,lly upon sald su pports and the mercury

95

cup or trough carried by emd hangers sub-

stantially as set forth.
4. Inanamalgamator, the combmatmn with
, the mercury cup or trough

LCO °

nected at one end with the cup or tmucrh and

having their opposite ends connected plvot

ally with their supports whereby the cups or

troughs may be given & swmmnw adJustment
substantmlly as set forth.

5. In an amalgamator the boz or fra,mmfr'

and the mercury cups in combination with

plates secured to the box and vertically ad-

justable and provided with horizontal arms

‘having slots formed in the direction of their

105

ITO

length and the hangers secured to the cups .

or troufrhs and hamncr projected arms secured

adj usta,bly in the slots of the horizontal arms -

of the plates substantially as set forth.
6. Inan amalgamator the combination with

tically and homzontally of a chemical feeder,

I1§
a mercury cup or trough adjustable both ver-

supported independentlyof said cup or trough -

and alsoadjustable both horizontally and ver-
tically substantially as set forth.

7. Inanamalgamator the combination with
the box or fra,mmn' and the mercury cups of

a transverse bar extended across sald box
,or framing and having at its ends legs con-

nected with and adgusted vertically upon

| the box or frame the chemical feeder and a

plate supporting said feeder and connected
adjustably with the transverse bar substan-
tially as shown and described.

8. In an amalgamator the combination of
‘the mercury cup or trough supports there-

 for ad] ustable vertically and horizontally the

120

125

130
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~with the contents of said cup and cell sub-

terial to be treated substantially as set forth.

‘the mercury cup and the tube or cell therein

chemical feeder and supports therefor ad-
J}lstable vertically and horizontally substan-
tially as set forth. |

9. In an amalgamator the combipation of
the box or frame, the mercury cup, the plates
vertically adjustable upon the box or frame
and having the horizontal arms, the hangers
connected with the mercury cups and having
horizontal arms or portions engaging those of
the plates and the set screws turning in the
horizontal arms of the hangers substantially
as set forth. | | '

10. The combination in an amalgamator of
the box or frame, the mercury cup or trough, |
the level controlling tube connected at one

end with the trough, a vertically adjustable |

plate supporting the other end of the tube |

and a platehaving guides for the said adjust- |
able plate all substantially as set forth. |

1L In an amalgamator the combination |
with the box or frame having sides provided
with slots and a stepped bottom having plates
which overlap at their lower ends the upper
ends of the next lower steps the cleats se-
cured upon said plates and operating to re-
tain between them material being treated the
mercury eup, and the level controlling tube
connected at one end with the mercury cup
and extended at its other end into and ad-
Justable within the slot in the side of the box
or frame substantially as set forth.

12. The combinationinanamalgamatorofa
mercury cup or trough, a tube or cell in said
trough and adapted to receive the agents by
the electrolysis of which the mereury may be
cleaned or purified and electrical connections
stantially as set forth.

13. The combination in an amalgamator of
the mercury eup or trough, the tube or cell
therein and the lead in said cell all substan-
tlally as described and for the purposes set -
forth.

_14. In an amalgamator the combination
with a mercury cup or trough of devices !
whereby the quickening agent may be sup- |
plied to the mercury in the cup, below the
level of the mercury whereby to secure an
even distribution of the quickening agent
without interfering with the feed of the ma-

15. In an amalgamator the combination of

having at its outer end an upturned portion

517,767

| open at its upper end substantially as de-

scribed and for the purposes set forth.
16. In an amalgamator substantially as de-

‘seribed the combination with a mercury cup

55

ortrough and asubmerged tubeorcell therein

having an upturned end of a guard plate dip-
ping below the surface of the mercury adja-
cent to said upturned end whereby to pre-

vent the accumulation of pulp, &e., there-

around substantially as set forth.

- 17. In an amalgamator the combination
with the merecury cup or trough, a tube.or cell
therein and a lead in said tube . or cell of
wires connected one with the lead and the
other with the mercury in the ¢up or trough
substantially as set forth. '

18. In an amalgamator the combination
with the mercury cup or trough of two tubes
or cells submerged therein, closed at their
inner adjacent ends and . having their outer
ends upturned and open substantially as set
forth.

19. In an amalgamator substantially as de-

6o

70

75

scribed the combination of the mercury cup
or trough devices for feeding the material to

be treated and a gate arranged above the cup

e

or trough said gate being curved transversely
and adjustable approximately in the arc of

1ts carve substantially as set forth.

20. The combination in an amalgamator of
the mercury enp or trough and the gate ar-
ranged above the same and having a pivotal
and sliding connection with its supports
whereby it may be swung or slid to secure its
desired relation to the mercury in the cup
substantially as set forth.

21. The combination in an amalgamator of
the gate provided at its ends with curved
arooves, and the set screws entering said
grooves whereby the gats may be adjusted
pivotally or be slid upon said serewssubstan-
tially as set forth. | -

22. The combination of the box or frame,
' having the stepped bottom the plates thereon

the mercury cups on said steps, the cleats
upon the step plates and provided with bear-
ings, the cuarved gates having at their ends
curved grooves and the screws turned through
the cleats and entering the curved grooves of
the gates all substantially as set forth.
| NATHAN LEROY RABER.
Witnesses: *
E. E. RABER,
J. . BRYSON.
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