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UNITED STATES

PaTENT OFFICE

ALEXANDER W. LOCKHART,

OF SAN FRANCISCO, CALIFORNIA.

GOLD-SAVING APPARATUS.

SPECIFICA \TION fmmmgr paxrt of I.etters Patent No, 675,514, dated June 4, 1901.
Application filed Neptember 4, 1900, Serial No. 28,923, (No model.)

To all whon it may concer:

Beit known that I, ALEXANDER W. LOCK-
HART, & citizen of the United States, residing
in the city and county of San Francisco, State
of California, have invented an Improvement

in Gold-Saving Apparatus; and I hereby de-

clare the following to be a full, clear, and ex-
act description of the same.

My invention relates to an improved appa-
ratus for the saving of gold.

It consists, essentially, of an inclosed in-
clined riffied slulce through which gravel and
water are iorced to tmvel upw ardly and
through the sluice and its extensions, of an
endless—ehﬂin conveyer or excavator opemt-
ing in relation to the position of the sluice, a
support for the mechanism and means for
adjusting and operating the various parts of
the mechanism, and of details and pecul-
larities of parts and construction more fully
to be set forth in the following specification
and drawings, in which—

Figure lisasideelevation of the front part
of the machine. Fig. 1*, Sheet 2, is the rear
portion of the machine. Fig. 21s a modifica-
tion of the sluice arrangement. Fig. 3 is a
front end view of the maohme Fig. 4 1s a
detall of the fingered bucket. Kig. dis a de-
tail of the scraper. Fig. 6 shows that part of
the sluice when rocks are delivered into the
discharge-box, the top being removed. Fig.
7 18 a detall of the automatic device of the
dump-box. Ifig. 8 shows a vertical section
through the lower part of the pump-cylinder
and 1ts connections.

My machine is intended particularly for
working the auriferous deposits of present
river-channels or wherever there is too much
water to be diverted to permit of the ordinary
working of the gravel and bed-rock by hand.
To this end I mount my apparatus upon two
floats, that for all ordinary conditions are
*)amllel and securely bridged together at the
ends, or instead of two floats T may use one,
with a proper central longitudinal opening.
I desiré the same latitude in the use of a sta-
tionary platform.

The floating platform is moored at any point
and in any pf"Slthn desired in the stream by
three cables, one at the end holding 1t in the
direction of the current and the others run-

length on their opposing parallel sides.

the arm C by the standards 11.

' ning frow the sides toward the qhows as will

be later shown.

A represents a float or floats substantially
bridged or platformed at the ends, leaving an
open space between them. Upon the plat-

form 2 is a hoist comprising the uprights 3,

properly supported by braces4. Theuprights
3 are connected at the top, ecarrying be-
tween them a pulley-wheel 5. These uprights
are slotted or grooved at 6 through their
One
end of a hoist-arm C slides between the up-
rights 8, being supported by the pins 7 in the
onides ©.
ries a drum 8. Adjacent to this drum and
upon C is a slaice-guide D. This guide is
composed of the bars 9, having their upper
ends outwardly flared, connected by the bar
10 at the bottom, and supported away from
At the op-
posite end of the float is the platform 12, con-
veniently carrying the driving mechanism,
engines, &e.  Journaled at 13 1n the supports
14 is a drum 15. Attached pivotally to 14
also by these journals 13 is a beam 16, which
is likewise pivotally connected with the arm
C by the journals 17, which also carry the
dram 8.

Around the drums 8 and 15 extends the
endless-chain conveyer or excavator E, hav-

The lower end of this arm C car- (
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ing the toothed or fingered carriers If. These -

carriers or bucketsare composed of the curved
fingers 18, separated by thesleeves 19,through
which pass securing-bolts 20, firmly joining
the parts together. The two outer fingers 18
have wingsor walls 21. Fisheldin thelinks
of the chain by bolts 22, having large roller-
heads 23. As the beam 16 lies between the
two planes of this endless chain, these rollers
23 are adapted torun upon the upper side of
the beam, and so support the load of heavy
rock carried by the carrier I on its upward
movement. |

(G is an inclined lift or closed sluice resting
at its lowerend byitsconnections in the guide

D. At itsupper end it is flanged and bolted

at 24 to a similarly-flanged piece ¢g. At the
lower end of G is attached the scraper H.
(Shown in Fig. 5.) II is made as follows: The
walls 26, having their upper cornerscut away.,

' have secured between them a box-like strue-
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ture 27, whose bottom 1s open.

of 27 is less than the height of 26. Central

of and just above the lower edge of 26 is

swung the scoop 2 upon the pins 28. This
scoop has a conecave bottom, and its sides 30
have angular projections 31. FKastened upon
27 are pieces 32, extending down to the outer
edge of 29. There may be one or more pieces
32 upon each side of 27. The lower edges ot
the downward extensions 33 of 27 are so ar-
ranged as to contact with one or the other of
the edges of 29. In other words, whichever
way the scoop A may tilt upon its pivots 28 one
or the otherof its outer edges will rest against
the edge of the relative side 33. One of the
walls 26 has an opening corresponding ap-
proximately to the size of the end section of
the box 27. About this opening is a flange
34, fitting into the end of the closed sluice (J'
to which it is attached Ly the pins 33 and

- turnable thereon. Through the opposite wall
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is admitted a pipe H'.
gonnections, 18 sufficiently stable to support
the end of G and H in the guide D and is
further supported by the bra,ces 36 upon G.
At the end of H' is attached a hose H?Z, in-
tended toreach into thecrevices and uneven-
nesses of the bed-rock that would be passed
over by the scraper H.

By the upward suetion in the closed sluice
G finer and more valuable portions of gravel
are drawn in through H2,

About the end of G is a str ap 87, ha,vmn* a

-suitable connection with the rope 0 _whl(,h
latter, passing over the pulley 5 and upon a |

suitabledrum O% further supports and regu-
lates the position of G.

The position of II and K is such that the |

points of the hooks If at the lowest point on

theirdownward movement are level with the

bottom of I or even a little lower than the
bottom of H. Undersome conditions, where
the stream is being worked from side to side,
it is found desirable to have an excavator K,

- with its hooks, supports, &ec., on either side

of the closed sluice G.

The construction of isof particularimpor-

tance in myinvention. The gravel through-
out most of its travel in the machine is forced
to move contrary to the law of gravitation.

- As the object of sluicing in whatever form of

machine is to save the gold, there must be
riffiles or pockets of some form in the gravel-
carriers. These riffles 40 I have shown as
transverse angular depressions in the bottom
of G, having a vertical wall and inclined 1n
the direction of the current. Thus instead
of the gold lodging against a riffie on the side
toward the source of the current, as in all
oravity-sluices, the gold falls into these de-
pressions 40 and away from the source, and
the gravel is allowed to pass on through the
machine. By making the riffles in thlb man-
ner the friction of the oravel and water in
the sluice 18 very wreat]y reduced. Quick-

silver is admitted to the sluice and the rifﬂes
through a stoppered opening, as 76.

The depth |
L thereto is a

"Phis pipe, with its

675,514

Near the upper end of G and attached
“dump-box” J, having a greater
width than and extending upon one side of
G. The wall of G upon the side retaining
J and within the confines of the latter is cut
away at 44, leaving about one-third of the
height of the wall above the bottom of the
sluice. From the edge of this cut-away wall
extend parallel pieces 42 diagonally across
to the opposite solid wall of G and in the
direction of the lower end of G. Upon the
bottom of G are parallel and longitudinal

riffles 43, their front ends telmmatmw ‘be-
neath the cross-bars 42 and extending in the

sluice a distance about equal to the length
of the opening 44, The bottom 45 of J 18
hinged and has a catch 46 engaging with the
weight-lever 47. The bottom or door 45 1s

| closed and worked in unison with the lever

by the cord 7, attached to 45 aty and run-
ning through the pulley 7° on the longer ver-
tical end of JJ.

The piece ¢, forming the upper end of G,
is turnably connected “with the part & of the
vertical conveyer K or extension of G by the
exteriorly-threaded nipple 48 upon the former,
g, engaging with the interiorly-threaded nip-
ple 49 on k.

Within K is arranged a suction-pump of
any approved and desu ed pattern. 1 have

‘shown a simple propeller - pump having a

shaft 50, carrying the blades 51. The shaft
extends through the upper end of Ik, sur-

rounded by suitable packing and journaled

at 53. At its lower end it is stepped at 54.

"The lower part of K is made with the casting

k, having a central downwardly - extending
hollow projection /', in which is the step 54.
There are openings 55 in £, by which water
is drawn in around the shaft 50 and the

bearings kept clean and prevented from cut-

ting by the gravel that would otherwise set-
tle around the shaft, as will be more fully
explained. The bottom of /£ hasopenings or
perforations 50.

Surrounding &' and ordinarily abuttmn‘
against the bottom of % is an annular cup or
quicksilver—reservoir K'. Thisis held in place
by an adjusting device, such as the lugs 57,
through which passes a s¢rew 58, attaching to
similar lugs 59 upon %. This annular cup
K’ incloses an inwardly-tapered cylmdlleal
extension %? of the walls of k.

Pivotally attached to the upper part of K
at 60 is the head [ of the closed sluice .
This connection is similar to that of ¢ and &
and need not be again detailed. [ 1is flanged
and attached at 61 to a flanged curved ex-
tension ', which latter is flanged at 62 and
attached to the longer inclined sluice L. L
is suitably supported at its upper end by a
brace, as 63. To L is bolted at 64 a {langed
“dump” extension /%, which is firmly held in
the supports 52. In the bottom of L are ar-
ranged riffles similar to those in the sluice G.
The shape of these sluices may be either
| squareor round. I prefer, with the arrange-
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ments shown, to have the slaice G of square
or 1ectannuhu shape and the sluice L of
rounded f01m

The driving mechanism and its connections
for operating ‘the various parts of the machine
may be of any form suited to the work. I
have shown the power derived from an en-
gine upon the platform 12, having mounted
upon 1ts shaft 65 a pulley 66. From this power
18 transmitted through the pulley 67 to the
drum 15 and the excavator K. Power is also
delivered to the suction-pump through the
pulley 77, the pulley 68, and the pulley 69
upon the shaft 50.

Power is transmitted to the hoisting and
various adjusting devices on platform 2 by
the pulley 70 and its belt or cable 71, which
latter, as shown, passes alternately over, be-
tween, and under the four pulleys M, N, O,
and P and around a sheave Q. 'The ad-
Justment of this cable 71 is made by tighten-
ing or loosening the connection ¢, by thh
the sheave is Secmed to the framework at 72.
The cable 71 returns over in alternate fash-
ion the pulleys M’ N' O’ P'. Both these sets
of pulleys turn freely upon respective shafts
m. Hach shaft has a respective worm m/,
operating respective drums M?* N* O° P~
Fixed upon these shafts and between the
pulleys M M’ N N’, &e., are clutches m?, by
which either set of pulleys may be engaged,
as desired, and the shafts, worms, and drums
revolved in either direction desired, for the
purposes shortly to be shown. The clutches
m* are operated by respective levers m?.

The float 1s secured by three cables: P53,
suitably anchored upstream at 25, passes
around the drum P% To each side of the float
are cables M° which pass around the longi-
tudinally-disposed drum M?® M?® may be a
single cable wrapped a number of times
around the drum M- to prevent slipping.
the drum M- is revolved the cable upon one
side of the float is wound up and the other
unwound, and the vessel, swinging in an are
of which the anchor-point is the center, is
moved or directed in any desired position.

To the drum N?® is attached the rope N&,
by which the hoist-arm C and its connections
are raised or lowered. The rope N2 is suit-
ably attached to C, as at 39, and passes over
oulde-pulleys, as 73. Around the drum O?
is the rope O35 by which the elevation of
sluice G is operated. O passes through suit-
able guides, as 74, in winding upon the drum.

That the hoist-arm C may be properly sup-
ported 1ntermediate of its ends it is held in
narrow longitudinal guides ¢. These guides
preventany side movement orstrain. These
guides are hinged or pivoted centrally, as at
75, and are ordinarily secured at their ends.
When it is desired to raise the hoist-arm and
sluice G to or above the level of the float, the
guldes ¢ are loosened at their ends, and, turn-
ing on their pivots 75, made to lie in a verti-
cal position and out of interference with the
parts to be elevated.

As

| the water-line.

Having described the various parts and
their relation to each other, the operation of
the machine would be as follows: The float
1s moored over the point to be worked. The
hoist-arm C, carrying the lower end of E, is
lowered, as is G+, to a proper position upon
the gravel-bed. The purpose of K, with its
fingered buckets F, is to loosen the gravel
and to take up the larger rocks and boulders
too large to pass through G and carry them
out of the way of the seraper II and dump
them over the upper end of the beam 16 upon
the tailings-pile or into the portion of the
river already worked. As stated, the parts
E and G are closely correlated. By the move-
ments of the drums M*® and the cables M3 the
float 1s swept gradually back and forth across
the channel. T'he continual revolution of K
loosens the gravel and sorts out the larger
rocks ahead of the seraper H. Ordinarily the
hooks I will remove all rocks above a certain
size—say four inches. The strips 32 upon H
prevent any rock of undesirable dimensions
that may escape the hooks entering and pos-
sibly clogging the machine. The constant
action of the force-pump in K draws in the
gravel that is scooped up by H as the end
of (x is advanced. The downward projec-
tions 31 of the scoop /», which is pivoted at
23, resting upon the ground, keep the seraper
H always open in the direction of the move-
ment of the float back and forth across the
stream. It is usual in the operation of the
machine to have a diver working continually
near the scraper H and directing the move-
ments of the scraper and excavator by any
desired system of signals to the operator on
the float. The diver has particularly to do
with the operation of the suction-pipe I* in
the crevices, &e.  If thissuction-pipe should
not bhe desned the end of H’ could be closed
by a cap. The gravel lifted up through the
inclined and elosed siunice isfur bher sub,] ected
to sorting by the action of the riffles 43 and
the cross-strips 42. The coarse gravel that
18 not desired to have go through the rest of
the machine sirikes these riffles and is di-
verted by the cross-stripsintothe dump-box.J.
T'he distance between the longitudinal riffies
and between the cross-bars determmes the
ineness of this second sorting. In J the rocks
accumulate till their Wewht 1s sufficient to
lift the weight-lever 47, release the cateh,
and discharge the load beneath upon a bar-
ren or marked part of the river-bed. The
moment the load is dumped the lid closes by
the action of the weight-lever upon the cord ;.
With each of these opening periods oceurs a

momentary checking of the travel of gravel

in the lower part of (&, as water is admitted
to the machine thlotwh the part J 1n larger
volume than Lhmugh the scraper’s opening.
The gravel 1s then passed on into the vertical
cylinder K and to thesucceeding closed sluice
L and finally discharges at the end of /5.
xxupon the side of the float may represent
Consequently the lower end
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of ’, &k, X', G
dmamly submern'ed

The suction throurrh the openings 55 in /'
prevents the aecumulatlon of gritin the bear-
ing of the propeller-gshaft. Much of the finer
ﬂ'ra,vel coming into & falls temporarily upon
the perfor ated orating or bottom of £ and con-
tacts more or less with the mercury beneath.
That this mercury may be kept clean and the

gravel occasionally carried from it, it is pos-
sible by the adjusting mechanism 53 to lower
the mercury-reservoir K’, whereupon water

is drawn in through the annular opening thus
formed between the inner wall of K'and the
tapered flange k*.

Afttention is called to the siphon form of L
and connections, which aids greatly in fore-
ingthe waterand gravel through the machine.

To ‘“clean up,” the lower end of  1s raised
by the rope O to a level with or above the
float. The quicksilver and amalgam in the
riffles then runs.oris washed forward and falls
into the reservoir K', Thus is seen the rea-
son for making and shaping the riffles in the
particular form shown.

To secure the amalgam in the riffles of 1,
itissimply necessary to disconnect /* at 64 and
release the brace connections 63. As the for-
ward end of L ispivotally connected through
[ at 60 the free end of L is lowered to the deck
and the amalgam canght in any proper re-
ceptacle.

In Fig. 21 have shown a modification of my

sluice a,nd suction device in which the prin-

ciple is the same, but I have interposed a cen-

trifugal pump, as K-°.
IIELVIHU" thus deseribed myinvention, what

Patent is—

fled sluice, a

said sluice pivotally hung at one end and
means whereby the opposite end is capable
of being elevated to discharge the contents of
the riffles into the suction- chamber.

- 2. The combination in a gold-saving appa-
ratus of a support, a sluice having trans-
verse riffles consisting of angular depressions

in the bottom of the sluice, one of the walls

of said depressions being approximately ver-
tical and the other inclined in the direction
of the discharge end of the sluice, a suction-
pump 1mposed in an extension of thesluice
wherebysubmerged gravel islifted and forced
through the slmee means pivotally connect-
Ing the end of the sluice proximate to the
pump, and means whereby the opposite end
of the slunice may oe raised to discharge the
contents of the riffles.

3. In a gold-saving machine, the combina-
tion of a support an mclmed mclosed sluice
having riffles, pockets extending below the

'Smface of the bottom of the slmce and com-

G, and the greater part of E areor- | opening, and a discharge - outlet

675,514

upon the
sluice, which 18 automatlcally opened and
closed and means for forcing the water and
oy avel upwardly through the sluice.

4. A gold-washing &hnce consisting of a
conduit, mclosed except at the ends, intended
to rest at an incline, and through Whlch wWa-
ter and gravel are made to tmverse it from
1ts 1owest pomt to a higher discharge-poinft,
transverse riffles dlprSed upon the bottom of

‘the conduit, longitudinal riffles mterposed

between its ends diagonal cross-bars in ver-
tical planes above the lon gitudinal riffles, an

overflow-opening in the 81de of the conduit

adjacent to these riffles and cross-bars, and
upon the side toward whieh the cross- _bars in-
cline, an inclosure for this overflow-opening,

the bottom of which inclosure 1is automat-—

‘ically opened and shut.

5. In a gold-saving device, the combination

70
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of an 111(311116& 1[1(31086(] rlfﬂed sluice pivotally |

hung at its upper end whereby its opposite
end may be raised and lowered in vertical
planes, a scraper extension at the lower and
submerged end of the sluice said scraper

‘having a concaved bottom approximately at
right angles with the projection of the sluice,

and- pivotally mounted between opposite
ends, whereby gravel is passed into the sluice
from either side desired of the sluice, and
means for forcing gravel and water upwardly
through the sluice.

6. In a gold-saving apparatus, the combi-

‘nation with a floating support, of a sluice, a -
suction-pump in an extension of the sluice, -
‘means pivotally connecting the said exten-
.sion whereby the opposite end of the sluice
I claim as new, and desire to secure by Letters |

may be raised and lowered about this pivotal

| connection, and an upwardliy-traveling, end-
. The combination in a gold-saving appa-
| mtus of a support, an inclined, inclosed, rif-
suction-pump imposed in an ex-
tension of the sluice whereby submerged
agravel is lifted and forced through the sluice

less convever, operating proximate to thein-
let end of the sluice and serving to separate
the rocks from the gravel and transport the
larger rocks to a distant point.

7. Thecombinationin a gold-saving device
of an inclined, inclosed riffled sluice, an up-
wardly-travelingendless-chain conveyer hav-
ing buckets operating proximate to the inlet

' Iend of the sliice and consisting of curved

hooks or fingers, whose outer ﬁnn'els form

‘walls to the buckets, pins at‘uaching these

buckets to the links of the chain having
large roller-heads adapted to sustain in their
npward travel, the chain and buckets upon
a support mtervened betieen the upper and
lower portions of the chain, said conveyer
separating the gravel for admission to the
lower end of the sluice, and means for oper-

ating the conveyer and of forcing water and
‘gravel upwardly through the slmee

8. In a gold-saving apparatus the combi-
nation of a ﬂoatlnﬂ' support and means where-
by the support 1s a,dJusmble of position in the
stream, an inclosed, ineclined, riffled sluice
hfwmn* an automatic overﬂow discharge, a
suctmu -pump imposed in an extension of the
sluice, a mercury-reservoir below the upper

municating with the latter thl{)l]“‘h a side | end of the sluice and capable of admitting
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water through or arvound it from without to

the interior of the sluice or its extensions,

I0
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oneor moreupwardly-traveling endless-chain
conveyers inclined similarly to the sluice,
having toothed earriers, for removing roeks
from adjacent to the inlet end of the sluice
and transporting them to a distant point, the
points of these carriers adjacent to and at or
below the level of the inlet to the lower end
of the sluice, and a mechanism whereby the
lower ends of the sluice and conveyers are
elevated or lowered.

9. Thecombination with a gold-washing in-
closed stiction or hydraulice sluice, of a dis-
charge - box, consisting of a receptacle at-
tached to the sluice and covering an opening
in the side thereof, said receptacle having a

e

hinged bottom and a weight-lever, one end of
which engages a catch upon the edge of the
bottom opposite the hinge, connections be- zo
tween this weight-lever and hinged bottom
whereby the load upon the bottom of the box
releases the lever and allows the rocks to be
damped and whereby the hinged bottom 1is
closed again as soon as released of its load, 25
and means for projecting rocks or other ma-
torial from the sluice into the discharge-box.

In witness whereof 1 have hereunto set my
hand. |

ALEXANDER W. LOCKIIART.

Withesses:
S. H. NOURSE,
CHAS. B, TOWNSEND.
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