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UNITED STATES

Patented March 21. 1905,

PATENT OFFICE.

ALLAN G. MACDONELL, OF CHEVY CHASE, MARYLAND.

MINING-DREDGE;

. SPECIFICATION forming part of Letters P&tent No 785, 263 dated March 21, 1905.
Apphcatmu filled June 4 1903. SBI‘I&]. No. 160,125.

To all whom it iy concern:

Beit known that I, ArLan G. MAODONDLL a
citizen of the Umted States, residing at (JheVV

Chase, in the county of M ontcromerv and Sta,te-
ot M.;u viand, hwe Invented certain new and
useful Improvements in Mining-Dredges, of.

which the following is a spemhcatwn

This invention is a mining-dredge for the
recovery of gold and other metalllc values
from %ub‘tqueous deposits, especially those

-which lie upon bed- rock at the bottom of a
‘river.

‘The dredge is provided with a chain
of cutting and l1ft1n0 devices for breaking up
the deposw% and removing large rocks “and
other obstacles and with a cella,psmle suctlon-
pipe con519t1ng of a zigzag series of super-

posed sections for collectmw the auriferous

sancd and gravel and dehvermw it to the amal-

camators or other devices for recovering the

oold A revolving brush is provided to scour
the surface of the bed- rock and loosen the fine

particles of gold which lie in the depressions

of the Ioch, so that thev will be drawn into
the suction-pipe. It is well known that par-
ticles of gold. which are not extremely fine

“cannot be. raised through the vertical suction-

pipe of a lift-pump, while the percentage of
loss occasioned by the use of a chain of bucket-
conveyers 1s so great that in many cases 1ts
use 18 not rohmble The suction-pipe-of

this dredge concslstq of a plurality of inclined
sections, and the construction is based on the

dlscovel v that while particles of eold will not
ascend a vertical tube they may be caused to
travel up an inclined tube when carried by a
stream of water moving at a moderate speed.

The invention will be more readily under-
stood by reference to the accompanymg draw-
1ngs, in which—

mee 1 is a vertical loncrltudma,l section

talken on hne I1of Fig. 2. Fig. 2isa plan

view. Fig. 3 1sa tiansverse Vertleal section
on line III 11T of Fig. 1, and Figs. 4, 5, 6, 7,

3, 9, 10, 11, and 12 are detail Views.
The body of the dredge consists of two par-

allel pontoons 1 2, of WOOd or metal, each of.
~which is shown rectanﬂ'ulal in plan and Cross-
These pontoons are secured to each -

section.
other,with a considerable space between them
by tr ansverse trusses 8 4. The truss 3 is se- .

~them at the rear.

‘ter-line.

omed to the front ends of the pontoons, and

“the truss 4 is secured upon the rear ends of

the pontoons to leave a clear space between
Parallel tracks 5 6 are se-
cured to the inner faces of the pontoons 1 2,
respectively, at some distance above the wa-
Kach of these tracks comprises a
vertical rib or rail 7 and a series of transverse
teeth 8, constituting a rack parallel to the
rail. These tracks support a movable trans- ¢
verse vertical bridge 9, which carries the ex-

camtinﬂ*-ladder ThIS bridge is carried by a
pair of lonmtudmal beams 10 11,each of which

‘has three guide-wheels 12. restmfr upon the

correspondmo' track-rail, and a pinion 13, car-

‘ried by the shaft 14 of an electric or other

motor 15 and engaging the correspondmo
track - rack. These drwen pinions serve to
move the bridge forward or backward be-
tween the pontoons. A number: of depend-
ing arms 16 are secured ‘to the inner face of

_each beam 10, and each arm carries at its

lower end an a,ntlh iction-roll 17, which bears

agalnst the lower surface of the track, thus

preventing the guide-wheels 12 from be1n0°_

| accidentally raised from the track.

To each of the horizontal beams 10 11 is
ﬁxed a pair of vertical uprights 18, which are
secured to each other at their upperand lower
ends by short horizontal pieces 19 19', re-
spectively. Between the pairs of upno'ht |
members extend two pausot houzontal mem-

“bhers 20 21.

A horizontal plattmm 22 15 supported be-
tween the beams 10 11. This platform con-
stitutes a floor for the workmen and may
carry the power plant, such as a steam-engine
and dynamo, (not shown,) for driving various
electric motors.

Each pair of uprights 18 serves as a guide

- fora vertical metal plate 23, which fits smoothly

between the uprights. The two metal pla,tes
23 are connected by four rails, of angle-

1ron, 24 25 26 27, one end of each rail bemcr

Tlle

secured to one corner of each plate.

metal plates and their connecting-rails consti-

tute a vertically-adjustable frame which is
counterpoised by two weights 29, one between
each pair of uprights 18, secur ed to the ends

of wire cables 30, whmh run over pulleys 31 1
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on the top of the bridge and thence extend
down to the plates 23, to which they are se-
cured.

The rail 24 has a series of teeth 31 at one
side, constituting a rack. A pinion 32, which
may be driven by an electric motor 33, en-

- gages the rack-rail 24, and thus serves to shift

the sleeve and ladder transversely along the
rails and across the well between the pon-
toons. These rails carry a ladder-guide con-
sisting of a rectangular metal sleeve 34, hav-
ing angular slots 35 at each end to receive the
rails, so that it can slide freely upon them.
Through this sleeve runs the rigid excavator-

Jadder, the upper portion 36 of which con-

sists of a pair of vertical members joined by
lattice-work. The lower portion of the lad-
der consists of two uprights 37 38, which are
removably bolted at their upper ends to the
lower ends of the upper portion 36 of the
Jadder. A small antifriction-roller 39 1is jour-
naled in the lower end of each of these up-
richts. Shafts carrying sprocket-wheels ex-
tend between the uprights 37 38, and upon
these sprocket-wheels run chains 40, which
carry the excavators 41. Each of these ex-
cavators is preferably a single steel casting
having a series of strong teeth or cutters.
The excavator-chains are driven by any suit-
able motor or gearing (not shown) engaging
one of the sprocket-wheel shafts. A trans-
versely-inclined grizzly or heavy orating 42
is suitably supported behind the upper part
of the chain of excavators, so that the exca-
vated material will be emptied onto it. This
orizzly has two-inch slots between its bars, so
that the gravel and sand will fall through 1t,
while its inelination will cause the rocks and
large pebbles which do not pass through to
be thrown to one side. Beneath the lower
end of the grizzly is an endless-belt conveyer
48, carried by a roller 44, which is secured 1n
suitable bearings on the ladder-upright 37 and
extending rearwardly to and over another
roller. (Notshown.) Thisconveyercarriesall
material thrown upon it from the grizzly back-
ward toward the end of the dredge, where 1t
is deposited. By operating the motor 33 the
sleeve 34 and excavating-ladder may be shift-
ed laterally into any desired position to make
either the initial or any subsequent cut. By
then operating the motors 10 11 the entire
bridge 9, with its vertically-adjustable frame,
laterally-adjustable ladder-sleeve, and the lad-
der itself, with the chain of excavators, may

be forced forward toward the deposit to be |

mined. The sleeve 34 serves 2s an effective
means for forcing forward the lower portion
of the rigid ladder carrying the excavators
without bringing an undue leverage upon the
bridge 9, such 'as would otherwise derail it.
The downward movement of the ladder-sleeve
and frame by which it is carried is limited by
removable pins 45, which project from the
lower ends of the ladder-uprights 36.
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Beneath the grizzly 42 and behind the ex-
cavating-ladder, though preferably somewhat
out of direct alinement with it, is a plow 46.
Draft-bars 47 48 extend between the lower
ond of the excavator-ladder and the plow, be-
ing loosely coupled to each by pins, so that
the plow is free to adjust itself vertically,
but is positively drawn forward as the exca-
vators cut their way into the deposit. be-
neath the plow is the suction-head 50 of the
main suction-tube 51. The suction-head 1s
constructed to lie closely upon the bed-rock,

and the material which is not pushed aside by

the plow is drawn in through it and delivered

in part through the main suction-pipe 51 and -

in part through a supplemental suction-pipe
61 to the devices for recovering the gold.
The plow rests directly upon this suction-

'head and is usually supported at such height

that its lower edge is about one and one-half
‘hehes above the surface on which the suction-
head rests. The plow thus serves to push
aside all stones which are over one and one-

half inches in diameter, while the finer mate-

rial passes under the plow and into the suc-
tion-head. The suction-head is of the form
shown in Fig. 7 and consists of a series of
short conical nested rings 52, preferably of

70

75

30

Qo

sheet-steel, having a thickness of about one- .

eichth inch. The ringsare slotted to provide
apertures 53 in the bottom of the suction-

head and opening toward the plow. These
apertures may be one and one - half inches

wide and six inches long, and their combined
area should be egual to that of the suction-
tube. The front portion of the suction-head
is loosely held between walls 54 55, which de-
pend from the inner face of the plow. A
leather lip 56 is secured to the ridgs 52 just
back of the slot in each and extends forward
some distance beneath the openings 53. The
suction - head is thus given flexibility and
is enabled to conform accurately to the bed-
rock over which it is drawn. A cross-tube
57, alse constructed of nested and slotted
steel rings, extends between the side tubes ot
the suction-head. The slots of thiscross-tube
provide an aperture 58, having a width of
sbout one-half inch and opening rearwardly.
A leather lip 59, similar to the one already
described, is secured to cross-tube 57 beneath
the opening 58. Check-valves 60 open out-
wardly from each end of the cross-tube 57 into
the side tubes of the suction-head. A small
independent suction-tube 61, contalning an up-
wardiy-opening check-valve 62, 1s connected

to the middle of the cross-tube 57. Directly.

behind the cross-tube 1s a horizontal cylin-
drical steel-wire brush 63, journaled at each end
in the suction-head. This wire brush is pret-
erably constructed of a series of longitudinal
sections each carried by radial springs 64, as
shown in Fig. 8, to permit the brush to yield
vertically as it passes over the irregular sur-

face of the rock. The brush may be driven
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- mit the plow and suction- head to move verti-
cally mdependent of the suction-pipe 51.
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63

.of the rock.

assume any angular Ielatlon |
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by an electric motor 63, inclosed in a water- |
tichtcasing, by bevel-wears within the suction-

head. (Not here sho_wn ) This brush serves
to thoroughly scour the surface of the bed-

rock and remove the fine particles of gold

which would otherwise remain in the crevices
This fine gold isdrawn into the
cross-pipe 57 by suction 1nterm1ttent1y applied
to a hose leading down to the pipe 61. A suc-
tion - pump 1is emploved which will carry a
stream of water npward .through the pipe 61
at much greater velocity tha,n that passing
through the main suction-pipe 51, so that the
check valves 60 will then be closed
the operation of the pum p is discontinued, the
suction through the main pipe 52 will open
the check-valves 60, while the check-valve 62
will close. The Wa,tel and fine material pass-

ing into the cross-tube 57 will then be carried

into the main suction-tube. Any particles of
gold dislodged by the brush and drawn in
throuu*h the opening 58 which are too heavy
to be mrmed vertically upward through the
pipe 61 will thus be carried up the main suc-
tion-pipe with the other material. Thepump

periods of five minutes and then stop for in-
termediate periodsof one minute.

width of the cut made by the excavatorq The
suction-head 50 and the plow thereover being
somewhat wider than the excavatoxs the plow

1s offset sufficiently to move in the cut made
by the excavators.
forward slowly, it is unnecessaw to revolve.

As the exeavators move

the brush at a high speed. If the surface of
the bed-rock is very irregular, the brush may
be journaled in yielding bearqu as will be
understood without special 1llust1 atlon The
transverse discharge-tube 66 of the suotlon-
head 50 1s connected to the main suction-pipe
51 by a series of nested rings 67, which per-

The main suction-pipe 51 consists of a zig-
zag series of sections 68, usually one foot in

diameter and of sheet-steel one-eighth of an
inch thick. Each tube ] 1s riveted at each end |

to an elbow 69. Theopposing ends of theel-
bows have matched flanges or flanged exten-
sions 69', in which are registering slots 70,
receiving bolts 71. The nuts on these bolts
are so ad]ustpd as to draw the flanges closely
together, but allow them to slide upon each
othel thus permitting the coupled sections to
A lazy-tongs
792 1s pivotally secured at its mtersectlonc; to
alternate members of the suction - pipe and

~serves to maintain them at equal distances

from each other, while permitting the verti-

cal height ot the tube to be suited to the depth

of the waterin which the dredgeis operating.
The weight of the tube-sectlons and suction-

head 1is suﬂlment to overcome the friction of.

the various joints, both of the tube and lazy-

When

The length-
of the revolving brush should be equal to the'

tongs, so that the suction-head at all times

lies on the bed-rock, the height of the suc-

‘tion-pipe accammodatmo* itself to the depth
of the water.
‘the suction- -pipe 51 passes through and is rig-

The uppermost section 73 ot

1dly secured in an opening in a 1ectanwular
plate 74, which is removably bolted over an

3 :

70

opening in the bottom of a box 49, floating be-

tween the pontoons. The section 73 opens
1into one side of the end of a conduit 75, sup-
ported 1n box 49, in which conduit the. sepa-
ration of the oold 1s effected. This conduit
1s of the same vertical height as the tube 73,

but about three and. one-half times wider, so
that the speed of the stream of water thh
enters 1t 1s much decreased to permit the sepa-
ration to be more easily effected. The bottom
of the conduit at the lecelwnﬂ' end slopes
downwardly to a central pocket 76 6, contalning

mercury, which serves to receive .:md hold the -

larger particles of gold which are heavv
enoucrh to sink in the mercury. The finer

oold, tocrether with the black iron-sand, moves

on underneath magnetic separators 77, driven
by electric motors 7 8, which remove the iron
from the gold. The bottom of the conduit
ogradually ﬂatten%_out from the pocket 76 to
1ts outlet end. The fine particles of gold pass
on to a series of rifiles 79, by which they are
caugh?, while the water, sand, and gravel are
cdischarged into and through a centrifueal
pump 80. This pump is secured to the dis-
charge end of the conduit and is driven at suf-
ficient speed as to produce the desired vacuum
in the main suction-pipe 51. The tailings
pass into a well 81 in the end of the ﬂoatmﬁ‘
box 49, from which the sand and water escape
throu0'h an outlet covered by a removable
screen 82 of about thirty mesh to the dis-
charge-pipe 88. The fine tailings may be de-
livered from this pipe to a second amalgama-
tor, if desired. The gravel and other parti-
cles which are too lartre to pass the screen 82
are lifted from the well 81 by an elevator 84
and delivered at the rear of the dredge through
an inclined pipe 85. The matex,lal lifted by

75

30
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95
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the elevator-buckets may be sprayed with wa-

ter from a hose to wash light particles of gold

back into the well. -
To maintain the floatinge box 49 in a hori-

| zontal position directly behmd the excavat-

ing-ladder, it is provided at each side with a
pair of standards 36, which extend upward and
have slots 87, receiving cross-bars 88, which
are carried by brackets 89, extendmo rear-
wardly from each end of the brldcre 9. Rollers
90, journaled in the upper end of each slot,
run on the cross-bars 88, serving as rails. The

“box may also be coupled dlrectly to the Jad-
der-sleeve 34 by a pivoted lmk 91. (Sho wn in

Fig. 1.) .

The bridge 9 is provlded with a derrlck 92,
which may be secured at any desired point on
the transverse members 20 21. This derrick
may be used to remove and leplace the lower

115

120

125

130




section 38 of the excavating-ladder, as well as
the suetion-pipe 51, with the plate 7 4: to which
its uppermost section 73 is secured. - It is de-
sirable that the dredge be provided with sev-
eral sets of suction-pipes of different length,

which may be stored in compartments 93 94
in the pontoons.

In operating the dredge 1t 1s secured in po--

~ sition by chainsleading from anchors to wind-
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lasses 95 on the ends of the pontoons. In
shallow water it will often-be sufficient to
drive spuds down through the eyes 96 on the
sides of the pontoons into the bottom of the
stream. In making the first cut the bridge

carrying the excavetmﬁ'-la,dder is moved to-
ward the rear of the dredﬁ'e and the ladder 1s-

shifted to one end of the bmdo*e The exca-
vators are then setin motion, and forced down-
ward by the weight ot the lacdder cut their
way to the bed- roeh The bridege is then

“urged forward by means of the motors driv-

ing the pinions 13,and the excavating proceeds
until the br idge has reached the front end of
the dredge. The ladderis then lifted slightly,
the b11d0‘e returned to the rear end of the
dredge, and the ladder shifted sidewise into po-
sition for the second cut. Thefloating box491s
at all times maintained directly behind the ex-
cavating-ladder. The pontoons may be main-
tained on an even keel, whatever the position
of the bridge and ledder by the use of water
ballast, pumped into or from separate com-
artments therein.

The use of a chain of excavators which dis-
charge all of the material beneath the sarface
of the water in connection with the screen and
conveyer for separating and carrying to the
rear all material which will not pass through
the two-inch slots of the screen enables the
dredge to be operated by an engine which 1s
much smaller than that requlred 1n prevmus
dredges, in which all of the material is lifted
above the surface of the water in order to be
thrown into scows and discharged at some
other point.

I claim—

1. A dredge, comprising spaced floats and

a transverse bridge carrying a rigid ladder-ex-
cavator, the brldcre being lonﬁ'ltudmally Mmov-
able in the space between the floats, and means
for moving the ladder forward and thereby
forcing the excavator against the material to

. be dred oed, as set forth

2. A dredwe comprising spaced floats and
a transverse brldcre carrying a rigid ladder-ex-
cavator, the brldo'e being lonmtudmally Mov-
able in the space between the floats and the

excavator being vertically movable on the |

bridee, and means for moving the ladder for-
Ward and ther eby forcing the excavator
against the material to be dredoed, as set

forth

3. A dredge, comprising spaeed floats and
a transverse bI‘ldG‘B car rymcf a rigid ladder-ex-

785,263

cavator, the bridge being lon 0‘1tudmallv mov-
able in l;he space between the floats and the
excavator being tr a,nsvelsely movable on the
bridge, and means for moving the ladder for-
ward and thereby foremﬂ' the éxcavator

against the material to be dredged, as set
forth

a transverse brld oe carrying a rigid ladder-ex-
cavator, the bridg oe being lon o*1tud1nmly mov-
able in the space between the floats and the
excavator being vertically and transverselv

movable on the bI‘ldU‘G and means for moving

the ladder for .ward and thereby forcing the
excavator against the material to be dredﬁ'ed
as set forth. |

5. A dredge, comprising spaced floats hav-
ing rails on their adjacent faces, a transverse
br1d0‘e longitudinally movable on said rails,
a, r10*1d ladder-excavator vertically and trans-
Versely movable on the bridge, and means tor
moving the ladder forward and thereby forc-
Iny the excavator against the material to be
dred oed, as sef forth

6. A dredcre., comprising spaced floats, a
transverse bridee longitudinally movable in
the space between the floats, a frame having
transverse rails and vertically movable on the
bridge, a rigid ladder-excavator transversely
movable on “said rails, and means for moving
the ladder forward end thereby forcing the
excavator against the meterml to be dr edo*ed
as set forth.

7.. A dredge, comprising spaced floats, a
transverse bmdcre longitudinally movable in
the space between the floats, a frame having
transverse rails and ver tmdlly movable on the
bridge, a sleeve transversely movable on said
r:-:uls, cﬂld an excavator-ladder vertically mov-

able in said sleeve, as set forth. |

8. A dredge, hf.wmﬂ* a rigid ladder-excava-
tor which Is mevable 1or1ﬂ1tud1mllv., trans-
versely and VBI‘tIC‘LlV on the dredge, and
means for moving the ladder forward ancl
thereby forcing the excavator against the ma-
terial to be dredged, as set forth.

9. A dredge, having a ladder carrying a

chain of excavators, said ladder being mov-

able longitudinally, transversely and verti-
cally on the dredge, as set forth.

10. A dredge, havinganexcavatorarranged
to lift and dISChcﬂ'U‘e excavated material be-
neath the surface of the water, and means,
benea,th the surface of the water, for receiv-

ing and discharging the material delivered by

the excavator, as set forth.

11. Adledﬂe havingan excavatorarranged
to lift and dlsehero'e excamted macterial be-
neath the surface of the water, and a conveyer,
beneath the surface of the water, for receiv-

ing and discharging the material delivered by

the excavator, as set forth. |
12. A dredoe havinganexcavatorarrang ed
to lift and dlseharu"e excavated material be-

4. A dredge, comprising spaced floats and
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neath the surface of the water, an inclined

screen beneath the surface of the water in po-

sition to receive the material delivered by the |

excavator, and a conveyer in position to re-

ceiveand discharge the coarse material thrown

from the screen, as set forth. o
13. Adredge, having anexcavatorarranged

to lift and discharge excavated material be- |
neath the surface of the water, a screen be-

neath the surface of the water in position to
recelve the material delivered by the excava-
tor, and a suction-pipe arranged to withdraw
the fine material which passes through the
screen, as set forth. . |

14. Adredge, havingan excavator arranged

to lift and discharge excavated material be-

neath the surface of the water, an inclined

screen beneath the surface of the water in

position to receive the material delivered by
the excavator, a conveyer in position to re-
celve and discharge the coarse material thrown
from the screen, and a suction-pipe arranged
to withdraw the fine material which passes
through the screen, as set forth. - -

15. A dredge, having a suction-pipe with a
suction - head, and a plow over the suction-
head and having its lower edge above the bot-
tom of the suction-head, as set forth.

16. A dredge, having a suction-pipe with a
flexible suction-head, as set forth. |

17. A dredge, having a suction-pipe with a
flexible suction-head comprising nested and
slotted metal rings, as set forth.

18. A dredge, having a suction-pipe with a
flexible suction-head comprising nested and
slotted metal rings, and a flexible lip extend-
ing from one edge of the slots, as set forth.

19. A dredge, having a suction-head con-

sisting of two connected members, each mem-

ber having an inlet and an independent suc-

~ tion-pipe, and aone-way valve closing the pas-
sage between the two members, as set forth.

20. A dredge, having a suction-head and a
brush adjacent to said head, as set forth.

21. A dredge, having a suction-head and a
revciluble brush adjacent to said head, as set
forth. o |

22. A dredge, having a suction-pipe con-
sisting of a series of superposed sections con-

nected at alternate ends by adjustable joints,

as set forth.

23. Adredge, havingasuction-pipe consist-.

ing of a series of superposed sections with
matched flanges at alternate ends, and means
tor coupling the flanges together but permit-
ting them to slide on each other, as set forth.

24, Adredge, having asuction-pipe consist-
ing of a series of superposed sections connect-
ed at alternate ends by adjustable joints, and

o

a lazjr-tongs having its points of intersection

pivoted to the alternate sections, as set forth.
- 25. A mining-dredge, having an inclined
suction-pipe extending downward to a mouth

1n position to receive the deposit, and means

for recovering gold from material delivered
from said pipe, as set forth. | .

26. A mining-dredge, having an inclined,
vertically-adjustable suction-pipe- extending
downward to a mouth in position to receive
the deposit, and means for recovering gold
trom the material delivered from said pipe, as
set forth. | | |

27. A mining-dredge, having an inclined,
collapsible suction-pipe extending downward

to a mouth in position to receive the deposit,

and means for recovering gold from the mate-
rial delivered from said pipe. as set forth.
28. A mining-dredge, comprising an in-
clined suction-pipe extending downward to a
mouth in position to receive the deposit, a con-

duit connected to said pipe and containing a

gold-saving device, and a pump connected to
the discharge end of said conduit, as set forth.

29. A mining-dredge, comprising an in-
clined suction-pipe, a conduit connected to
sald pipe and containing a mercury-pocket, a
magnetic 1ron-separator and a gold-saving de-
vice, and a pump connected to the discharge
end of said conduit, as set forth.

30. A mining-dredge, comprising a collapsi-

‘ble suction-pipe, a floating box receiving the
upper end of said pipe, and a conduit contain-

ing a gold-saving device, said conduit sup-
ported in sald box and connected to said pipe,
as set forth. SR - T

31. A mining-dredge, comprising an exca-
vator, a collapsible suction-pipe, a floating box
recelving the upper end of said pipe, said box
movable with said excavator and on transverse
guldes, and a conduit containing a gold-saving
device, said conduit supported in said box and
connected to said pipe, as set forth.

32. A mining-dredge, comprising a collapsi-
ble suction-pipe, a floating box receiving the

‘upper end of said pipe, a conduit containing

a gold-saving device, said conduit supported
1n sald box and connected to said pipe, a pump

connected to the discharge end of said conduit,
a well to receive the material from said pump,

and means for separating and separately de-
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livering the coarser and finer portions of said

‘material, as set forth.

In testimony whereof I affix my signatﬁ re in

presence of two witnesses. |
| MACDONELL.

ALLAN G.

Witnesses: _
- KEuGeENE A. ByYrNES,

C. A. NEALE.
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