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Speciﬁcation forming part of Letters:Patent No.nl 4 i98, dated July 7, 1857.

- To all whom it may concern : L

Be it known that I, T. V. TAVNAY of the |
,-clty and county of San Francisco, in: the State

ot California, have invented a new and useful |

improvement on the-sluice, the rifle-box, and
amalgamator for the- purpose of washin g and
amalgamatmg gold and silver, by which. joint
process I -save the finest partlcles of these

metals found: from- experience and despite all |

improvements -known to be carried away and
lost; -and:I do hereby declare that the follow-
ing 1s a fuall,elear, and - exact deseription- of
the. constructmn and -operation of .the same,
reference being had-to the annexed dra,w'm,qs |
making a part:of this:specification, in. whlch-—_.
- Figure -1 is a ‘perspective view; .Fig. 2, a
' longltudmal elev atlon, and 'Fig.3 a transverse’

Sectlon |

X'ig the end of an oralllary sluice, which'is |

=furmshed with screens: to keep ouf the: gravel,

and: may -have metallic plates coated with. mer-. |
cury toward:the end, or otherwise modified ac- |

eording to clrcumstances ‘Every riffle.in the:

' _ is-coated with the same.

| --_ﬁne gﬁld only, the coarse gold havmﬂ' been re- |
tained in-the slmce H, platform to: throw. off

~the coarse sand whwh canuot pass through X, '
whose:wire was cut from a piece of the same
used in:the machine worked by me; AP,.cas-
cade:-box containing metallic plates to form a- l

series of falls or cascades The board G is
raised .on bemg unhooked for-the purpose of:
clea,mng ,
. Beis the first: rlﬂe box- with rlﬁes .:Lt xxx
= . x, and-metallic plates-at No. 5, and plates
“also attached to each movable vane 12 3, made. [
thus for cleaning; C4, second riffle- box -con-
taining the movable vane No. 4, F, with -me-:
. tallieplate 6,and placed between the two boxes
-hefore or behmd the ‘point.fixed - thereto, 1n
~ such a way as: to receive the fall of the casca,defl
toward-the center of the lower plate and react:
or change the eurrent of water.. Nos. 7.and 8 |
are also coated plates. The three Lnobs at. o;
.0 0, Fig. 1, outside the box are for the purpose;_
-of: communlcatmg electricity,-if* found neces-|
sary. D is a box at the end of the machine to
-retain any overflowing mercury. Metallic

f;-plates can. be placed n thls box in the - ‘same [ .;thhoun*h In contact with mercury on one of

adhering to one of quartz or pyrites.
‘portion as‘the quartz or pyrites 1s large the
particle of gold adhering is less llkely to be
saved. Amalgamation take&, place according
to the specific gravity of the gold, as well as
according to its affinity or attraction to mer-
| cury.

Way as in cascade-box AP, if found necessary.
O is a slide, which rises or falls so as to regu-

late the.passage of the water, which must have

force enough barely sufﬁclent to carry off the
-sand.and no:more. |

To.render my descuptlon as succinet and
clear as possible,:I must enter into a few pre-

liminary remarks, which I believe necessary,

as no drawing can in this case convey a pet-

'_fect idea of the 1mpr0vements effected.

-The fine gold contained in some alluvial soils
cmd in the rivers, in the form of thin flakes or

-sc&les, is often found to be solight and minute
that it escapes from the miner deSplte all the
means.employed up to this time.

The same
loss takes: place in the quartz-mills, none of
the processes in .use. bemg found adeqmte to

‘| the purpose of preserving the fine escaping
;partwles above referred to.

The difficulty ex-
isting is not always found to be the same in

‘both cases of quartz and placer mining, al-
though the great tenuity of the flakes or scales
will be found to oceur in-both.

~machine is filled-with mercury:and every plate‘ |

In the rivers or soils the partlcles of gold

;:metal are -generally pure—i. e., 111(30rp0rate
<K is asereen to receive the watex sand,and

with other bodles Tn pulverized quartz a sim-

Ple inspection will prove that whatever may

be its fineness. particles of gold may be found
In pro-

In-supposing that according to its specific

gravity each.particle of pure gold must amal-
gamate,. those particles adhering to quartz or
to pyrites have the more or Iess chance of be-
1ng saved according to the size of the foreign
_,_body, which is ]whter than gold or even than

mercury itself. One pa,rtlcle composed of one-
half quartz, the other half of gold, will have
tifty per cent. less chance of being saved by
the mercury. Aunother particle composed of

one.part gold-and- three parts of foreign mat-

ter will have seventy-five per cent. less chance,

‘the current of water on the surface of the
mereury being equal in both cases.

1t bometlmes happens that a particle of gold,
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its sides, ‘will escape the attraction, pass
through, and become lostin the tailings, This
takes place most often in those placers where,
having deposited in a soil through which cal-
careous salts have more or less filtered, the

~ particles of gold have been covered over by a

~ coating impervious to mercury; and itis often
' the case that many particles of gold, spread in

scales almost as light as gold-foil, float on top
of the water. I have, I believe, got over all
these difficulties by means of a process as sim-

ple as it is easy of application wherever min-
ing can be carried on.

Having at different times mixed gold and
mercury in vases of different metals—such as
copper,1ron, tin, silver—I remarked that when
any part of the vase was attacked by the mer-
cury -and adhered to it, fine scales of gold were
easily caught on those parts, sticking thereto
forcibly. I was thereby encouraged to make
a few experiments on the subject, and discov-
ered the most-important of the principles on
which I have based my processof washing and
amalgamating. Iremarked,also,inexamining
some sluices and riffle-boxes, that the floating
particles of gold jumped over the riffles, never
came in contact with the mercury, and were
carried away even quicker than the sand. To
obviate this diffieulty I combined currents to-
gether in such a way as to form little whirl-

pools, into which the floating particles would.

be attracted, and after turning therein for
some time would be submerged.

The following is therefore an exposé ot my
process based on the forgoing remarks. |

Gtive the particles of gold every possible
chance of being retained in whirlpools, or by
placing in their way a great surface of mer-
cury, having previously disengaged them when
necessary from any coating of foreign matter.
By having sheets of iron in the bottom of the

~sluice, the mere friction therewith of the par-

ticles of gold will free the latter in part, if not
wholly, from a portion of the foreign matter
which may be adhering thereto. Then ecar-
ried by the current against a metallic plate,
covered over with mercury and so placed as
to cause a fall or cascade, the gold being
heavier than the water will go with a certain
force against the plate, to which it will be
found attached, or otherwise will have re-
tained enough mercury to keep it in the riffle.
The bottom of my riffle-box is furnished with

movable vanes, which regulate the current of
water, keeping it an equal height and mak-

ing it as even and as steady as possible. The
vanes, which are placed in front of the riffles,
have attached to their lower edges plates

coated with mereury, against which most of
the floating particles of gold will be found ad-.
“hering. Those that may escape.here remain,

in the whirlpool formed close to the vane, or
in that which will be found under the lower:
edge of the deep riffle placed behind the vane..
The height of the fall in this riffle is calcu-

lated in such a way that the water will have | be
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the sand, only leaving in the riffle every par-
ticle of metal or any other body heavier than
sand. -

It may perhaps be necessary sometimes,
on account of the great tenuity of the metal-
lic scales, to have recourse to electricity. In

| that case galvanie batteries of any kind are to

‘having been caught in a separate

be placed so as to act on the mercury con-
tained in the riffles, through the means of me-
tallic knobs which go through the sides of the
boxes. This constant current of electricity
oives to the mercury the property of having

a greater affinity for gold. I have, however, .
and repeated experiments, tried

after long
under many different states and conditions,
never been able to find any particle of gold
in the sixth riffie, and therefore never had oc-
casion for recourse to electricity. -

One of the most important conditions for
the washing of gold is to receive in the riffle:
boxes set apart for the amalgamation of fine
oold none but the finest sand possible. For
this purpose, all the larger particles of ogold
part of the

sluice, I interpose screens, which receive the -

gravel, sand, and fine gold, allowing only the
two latter to pass through into my riffle-box,

where they meet the plates, whirlpools, and

cascades referred to. Where I have to oper-
ate on ground quartz the plates coated with
mercury are found to be of the greatest use.
They will even retain a particle of pyrites to

| which is sometimes found attached a single

molecule of gold. As the plates would be
found in a very short time covered over with
metallic particles, and would no longer ofter
the same facilities for the amalgamation. of
the golden particles, I from time to time throw

into the sluice a few drops of mercury, which

spread themselves through the body of sand

carried along by the current, and arrive on
the plates in the form of little globules, which,

attaching themselves to the surface of the par-

ticles of gold already adhering thereto, form

an amalgamated mass, which is soon driven
by the constant action of the sand and cur-
rent to the lower edge of the plates, and de-
taching itself therefrom by degrees in lumps
or large drops remains in the riffle. -

The box at the extremity of the machine is
to retain the globules of mercury which may
escape by accident or from the overflowing of
the riffies. . | - .-

The machine will require more or less in-
clination according to the quality of the soil,
its density, or the quantity of titanate of iran
or other heavy bodies which it may contain.

Consider the machine (or riffle-boxes) to be
properly inclined and ready for work, at the
moment when elevating it gradually I find
the water to have a current just suafficient to
carry off easily, smoothly, and regularly the
whole mass of sand washed.

The breadth of the riffle-boxes must -b.e' cal-

culated according to the quantity of water to
employed. I have never required much

exactly the power (and no more) to carry off | more than one-eighth of an inch of water, so

h%
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~ that one inch of water would require the riffle- | Having thus fully explained the nature ot
box to be about seven inches broad. When | my invention and shown how the same may
the particles of gold become finer and are the | be reduced to practice, what I claim therein
~ more likely to float, then the water must be | as new, and desire to secure by Letters Pat-
 decreased in depth and spread more evenly, if | ent, 15— | | |
Lo - possible. | | | In gold washers and amalgamators, the
My process of washing requires but little | metal plates coated with mercury, the rifiles,
capital and no difficult or costly work to be | vanes, and reacting-surfaces, arranged and lo-
done. Once the machine is in its place one | cated substantially as herein described, and
man can watch it and attend to it while fifteen | for the purpose set forth.
or even twenty men are employed throwing Mariposa, 12th October, 1855. |
" dirt into the slunices. In the quartz-mill the | T. V. TAVNAY.

only labor required is to clean the screens once Witnesses :
about every half-hour. "It can, of course, be O. GRANDVOINET,

~ used to amalgamate silver as well. - l - G, K. GARDNER.
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