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To all whom it may concern :

Be it known that I, WirLiAy H. HOWLAND,
of Oakland, county of Alameda, in the Stﬂte
of 0*111‘[01*111(1 have invented an Improved Min-
ing-Riffle; and I do hereby declare that the
followi ing is a full, clear, and exact descrip-
tion thereof, reference being had to the accon-
panying drawings. |

My invention relates to an improved device
for saving gold and s ulphurptb, in sluices and
flumes, in place of the riffle-bars and other ob-
structions heretofore in use for that purpose.

It consists of a peculiar cast-iron grating
which is made in sections, so that 1t can be
taken up in pieces when desired. Each sec-
tion is made in the form of a ridge-roof, and
its inclines are slotted or perforated through-
out their length. The under side of each sec-
tion is formed with obstructions for arresting
the heavy particles, and a guicksilver-cham-
ber is provided at each end of the section.
The sections are placed in lengthwise upon the
bottom of the sluice or finume in two or more
rows, according to the width of the sluice, and
the sections in one row overlap the qeutmns 1n
the next row, so as to form a broken undulat-

ing surface that will break up the eurrent of

water and direct it in various directions 1n
such a manner that the heavy particles are
saught and retained, all as hereinafter more
fully described.

Referring to the accompanying drawings,

Figure 1 is a perspective view of a portion of

the flame or sluice with my improved ritiles
arranged therein.
several riffles, one being shown in section.
Fig. 3 is a top view. I'ig. 4 is an end eleva-
tion of one of the rifiles.

Let A represent a section of 4 mining fiume
or sluice, through which auriferous material
is carried by a stream of water. Upon the
bottom of this sluice or flume I place the riftle-
sections, (represented more distinctly at IFigs.
2 and 3,) so that they will cover the bottom or
floor of the sluice or flume to a greater or less
extent of its length, according to the necessity
of each case. The sections are placed in rows

lengthwise upon the bottom of the sluice, and
the sections in one row overlap or break joints
with the sections of the adjoining row, asrep-
resented. Each section is made of cast-iron

e, 2 1s an elevation of

in the form of a ridge-roof, and the mcline on
each side of the ridge or apex is provided with
a number of parallel slots, b, extending 1ts en-
tire length. The slots on one side of theridge
alternate with the slots on the opposite side.
The portion of metal ¢ between each two slots
is hollowed out ou its upper surface, so as to
form channels or grooves, so that the slots on
one side will be in line W1th the grooves on the
opposite side of the ridge. 1 prefer this con-
struction, although the arrangement of the
slots and grooves might -be varied 1in a num-
ber of ways, all of which would Le effective in
a oreater or less degree.
cach incline is a transverse shallow box, ¢, In
which quicksilver is contained, and on which
the end of the section rests. The grooves ¢
lead directly into these boxes., A vertical par-
tition. 7, extends downward {from the under
side of the ridge or apex to the floor of the
sluice, and may also be made- hollow, ike &
box, and contain quicksilver, thus forming &
riffle-bar or obstroction for arresting the heavy
particles and supporting the middle of the
section.

The sections are placed in longitudinal rows
on the bottom of the sluice or fiume, so that
their ends abut against each other, two or
more rows being use(l The sections in one row

overlap the sections in the adjoining row, so

that the ends of the sections in one row come
opposite the middle partition, f, of the adjoin-
ing row. The sections can be made of any
desired size, and their width should be gaged
s0 as to cover the entire width of the sluice.
The current of water carrying the auriferous
material will then strike the upper incline as
it moves down the sluice, and a large portion
will pass through the slots b into the chamber
underneath, Whlle the large particles and a
portion of the. fine 1)&?131()1(.)8 will follow the
orooves ¢ up over the quicksilverin the hollow
partition f, and thence across and through the
slots on the opposite side or over onto the next
section. The portion that passes through the
slots into the first chamber underneath the
section will be arrested by the partition or
obstruction f, and an eddy will be formed, 1n
which the heavy particles will settle, while the
water and lighter portions pass out through
the open side of the chamber and diagonally
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across upon the first incline of the following | any of the boxes they will be caught in some

section in the adjoining row, where the oper-
ation 18 repeated. The current is thus sepa-
rated, broken, and directed from one section to
the other, and from one row of sections to the
other row throughout the entire length of the
covered floor of the sluice. This produces a
slow upper current and a quick-moving and
broken under current, while the partitions f
form eddies against which the heavy particles
find lodgment. The effect of alternating the
sections 1in the adjoining rows is to produce
cross-currents, which prevents the sand and
clay from packing and washes the salphurets
and heavy particles, so as to keep them in a
clean condition.

The ridge shapeof the sectionsand the sharp
corners of the grooved hars ¢ present a rough-
ened surface to any large or heavy lumps that
may be passing with the current, and serve to
disintegrate and pulverize them, and thus
Itberate any particlesof gold or sulphurets that
may be carried by or in them. This feature
renders this style of riffle especially valuable
1n hydraulic mining, as with the old style of
riffle a large quantity of precious metals was
lost by being thus inclosed in large particles
of clay, and this has heretofore been so com-
mon that these large particles were known as
‘“robbers,” and various mechanical devices
have been attempted for reducing them in the
flame. This riffle, however, accomplishes the

object by its grating action upon the lumps as
they are moved forward by the force of the
cuarrent. The free particles of gold are brought
1n contact with the mercary in the boxes over
which they are compelled to pass, and are thus
amalgamated and saved, and in case any
quicksilver or amalgam should escape from

of the succeeding sections with the sulphurets
and other heavy particles. |
This style of riffle can be used below bat-

teries for catching the free gold, quicksilver,

and amalgam,in which case I shall make them
quite small.
- In some instances the quicksilver-troughs
and the grooves in the intermediate bars, ¢,
might be dispensed with.

Having thus described my invention, what
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L claim, and desire to secure by Letters Pat-

ent, 15—

1. A miming-riffie composed of roof-shaped
gridiron-sections placed in contact with each
othier on the bottom of the sluice.

2. A mining-rifle composed of roof-shaped
sections A, each of which is provided with
parallel longitudinal slots b and intermediate
grooved bars, ¢, on each side of the apex, sub-
stantially as deseribed. |

3. Theriffle-sections A, having the alternate
longitudinal slots b and intermediate grooved
bars, ¢, and having the partition f, said riffle-
sections being provided with the transverse
quicksilver-troughs e, substantiallv as above
deseribed. |

4. A mining-rifie composed of a number
of roof-shaped gridiron-sections, A, placed in
loengitudinal rows on the bottom of the sluice
or flume, so as to be in contact with each other,
thesections inadjoiningrows overlapping each
other, substantially as specified.

Witness my hand and seal this 24th day of
April A. I. 1880.

WI1LLIAM H. HOWLAND.

In presence of—

Wi F. CLARK,
EDWARD E. OSBORN.

[L. S. |
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