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To all whom il may concern:

Je it known that I, Snvox LAKE, a citizen of {the
United States. residing at Bridgeport, county of Fair-
field, and State of Connecticut, have invented a cer-
tain new and useful Improvement in Dredging Appa-
ratus, of which the following is a full, clear, and exact
description.

The object of this invention is to provide a dredging
apparatus, having especially in view the recovery of
gold and other material from the heds of vivers and other
bodies of water.

At the present time, in certain lomht ies, gold is re-
covered by bucket and grab dredges and by suetion
dredges, but satisfactory results have no* heen
achieved, owing to the natural difficulties encoun-
tered, such as wind and wave currents.  In the case of
river dredging, it is usually necessary to remove sand,
stones and even boulders to get down to the richest de-
posits; and where the hed is rocky and uneven, or
where large boulders exist and the currents ave rapid,
bucket d edging is impracticable, for the reason that
the huckets cannot he lowered into the crevices; and
on bottoms where the buckets can work, the nuggets
and fine gold, which lie at the bottom of the sand and
stones, are lost by being dropped or washe:l out of the
hottoms of the excavating device, especially where the
currents are strong. )

Suction dredges as now constructed are well adapied
for handling sand, ‘gravel and small stones, hut the
suction or lifting force has not heen suflicient to suc-
cessiully lift gold, owing to the high specific gravity of
the latter and the fact that the gold settles upon the
bottom and away from the influence of the suction
pipe, leaving only the lighter particles to be recov-
ered. Particularly is this true where boulders and
rocks exist, and where the currents are sirong or the
surface of the water is rough, since it is impossible for
divers to operate successfully either for blasting,
which is necessary at times to get at the richest de-
posits, or 1o handle the suction pipe to bring it suffi-
ciently close to the hed rock or elay bottom to recover
the gold.

The invention comprises a submergible tube, hav-
ing its lower end terminating in a casing forming a
working chamber, with whicli is connected suction ap-
paraius employed for collecting the gold, sand and
gravel and delivering it into separating chambers where
the gold is separated from the sand and gravel and the
sand and gravel finally discharged back into the body
of water. Supplemental means are employed for as-

sisting the suction apparatus in lifting the gold, sand,
gravel and water; and [urthermore, means are em-

ployed within the working chamber, capable of heing

_operated independently of the suction apparatus for

collecting the gold located in small crevices and in
places where the larger pipes cannot work. The casing

containing the working chamber also contains means
for shilting the casing laterally as requived in the prog-
ress of the dregding.

The invention also comprises certain details of con-
struction and arrangement of parts, as will be fully set
forth in the following description and pointed out in
the claims.

In the accompanying dvawings, illustrating the in-
vention, in the several figures of which like parts are
similarly designated, Figure 1 is an elevation, partly in
section. Fig. 2 isa partial plan view. Fig. 3 is a verti-
cal section of the lower or working end of the tube.
Iig. 4 is a vertical section of part of the casing back of
the section Fig. 3, illustrating means for shifting the
lower end of the tube in lateral directions. TFig. 5isa
horizontal section drawn on the line 5—5 of Fig. 3.
Fig. 6 isa vertical section drawn on the line 6—=6 of Fig.
3. TFig. 7isa vertical section drawn on the line 7—7 of
Fig. 3. Fig. 8 is a longitudinal section of a portion of
the tube showing the separating chambers. Fig. 9isa
cross section of the tube, the section on the right-hand
side being drawn through the irregular line 9—9 of Fig.
8§, and the section on the left-hand side being drawn on
the line 9*—9*, Fig. 8.

A, designates the submergible tube, supported at its
upper end by yielding supports I3, in the well B/ of a
suitable surface vessel B*.  The extreme upper end of
the tube terminates in an angular portion which in the
position shown extends substantially vertical from the
surface of the water and may be provided with a hatch’
A’, to prevent the ingress of water.

The tube A is divided throughout its length hy longi-
tudinal partition plates A2 into three compartments A3,
Al AY the central compartment A3, providing a pas-
sage-way to and from the casing C at the lower or work-
ing end of the tube, while the compartments A*, are
divided Dby transverse plates A%, into a series of sepa-
rating chambers D, thrown into communication by pipes
E. Within each chamber D and extending its tull
length, is a screen D7 (preferably constructed of bars)
which extends from the discharge end of each pipe E,
upon a compound curve to the mouth or entrance of
the next higher pipe, and within the mouth of each
pipe is a propeller I, held upon one end of the shaft
It whose opposite end is provided with a pinion F?,
engaged by a gear I'¥, upon the shaft of the motor I,
held in the compartment A%, of the tube.  The shafts
of all the motors extend through the plates A%, and the
gears and pinions are protected by suitable housings F?,
Lo prevent their contact with the water, sand and gravel
during the passage of the latter through the chambers.

The working end or casing C, is considerably larger
in diamcter than the tube and somewhat in the shape
of a drum, but having concavo-convex heads or ends
(. The casing is divided by plates (2, into three com-
partments (3, Cf, Cf, the compartment C?, forming a

GO

65

70"

80

85

90

95

100

105

110



2

working compartment in which may be Jocated cen-
trifugal pumps . each communicating with a cham-
herin the respective compartments CHand cach pump
s operated by o suitable motor Ioconneeted hy lepd-
wires with a dynamo (not shown) located on the s
Jowrnaled i cach head and communi-
cating with it vespective compartment ig a suction

face vessel.

pipeJ, supported at its free end by a chain I7, operating
on a drum J2, supported upon a shafe J9, which extends
through the adjacent head € and divisional plate 2,
and cach has its inner end provided with a crank J4,
by which the shatt and dramn are revolved. A pawl
and ratchet J3, are employed for holding the shaft and
likewise the wibe in position. By this arrangement
the suction pipes J may be readily raised and lowered
to bring their lower ends into proper relation with the
hed of the river.  Each compartment G4, is subdivided
by a partition €3, providing a separate chamber €Y,
into which the discharge ends of the respective suction
pipes J, empty. The pumps H communicate with
the chambers C* through the suction openings (7.
Arranged in cach chamber €Y is a screen €%, against
which the material is discharged when it flows out of
the suction pipe, but this material is prevented from
directly entering the openings C7 by a baflle plate ()
interposed between the pump adit and the suction
spening CF.

When the water and materials are discharged into the
chambers Cf, they fall upon the sereens C8, through
which the gold passes and, by gravity. collect towards
he lower end of the chambers, while the water, sand
wd lighter particles of gold and other materials will
-eadily pass out through the suction openings C7.  The
arger materials which could not pass through the
wereens, will fall down towards the suction opening di-
‘ectly in the sphere of the action of the pump and will
e drawn into and forced out through the discharge
ipes K. ‘

The pipes K, discharge upon the sereens D’, of the
owermost chambers D, in the tube A, where any of
he lighter particles of gold that may have passed
hrough the first separating chamber, ave separated
rom the sand and larger materials by passing through
he sereens and are collected in the lTower ends of the
hambers. Thelarger particles of gravel with the sand
nd water continue through the chambers, and enter
he pipes B, and discharge upon the next screens, and
o on throughout the length of the tube.  This arrange-
1ent of chambers gives a series of separating stages
Thereby all of the gold is colleeted. Tt will he under-
tood that as many chambers may be employed as ¢on-
itions require.

As shown in Tig. 8. cach discharge pipe K, is of
maller dinmeter than the pipes I, which would natu-
Uly canse a diminution in the velocity of the outflow-
1g water and materials. and (o compensate for this
1e propellers I, ave provided which serve to accelerate
1e water and material passing through the pipes.

In the botrom of cach scparating chamber (¢, is
ranged a semi-civeular trough, I, having a serew
myeyer L operated by a gear 1?7, meshing with a
inion T3, upon the free end of the conveyer shafl.
he outer end of cach trough terminates in a T-pipe
ietion LY to one end of which is connceted a flexible
ietion tube L4, the opposite end heing connccted to
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- contrifugal pump M, hiving a discharge pipe M7

which extends up through the cenirl compartinen
Aol the tube and discharaes into o s

ttahle rank pro-

vided on the surface vessel The tabes L2 and ihe

iy AL =ervel fivst, Tor conveviie tevold from the
i i AR :
owud veeond

ag a supplemental means for colleeting the eald and

lower ends of the coltecting chambors

other metals from small ereéviees and  other places
where the larger pipes cannot reach.

When i i ired 1o clean
hole plate or cover N cloging the manhoie
in the hottom of the compartment C2 of the caxing .
ix removed and the end of either flexihbic pipe i< inscert-
ed into the water, the pump is then set in motion
through the mediom of a chain helt running from a
sprocket on the =hale of the motor I, whicl draws in
water and forces it up through the pipe M7; the conveyer
is then operated and draws the closely packed gold into
the path of the inflowing water and is conveyed therve-
with through the pipe M7 and empties into the recepta-
This operation iz not effccted,

(PR N
Lie ciing

e the man-
N formed

8

{

cleas previously stated.
however, uintil comnunication of the lower or working
end of the tube A has been cut off from the upper end,
which s done by closing and locking the manhole

“plates O, over the opening frames 07, built in the

lower end of the tube A, (Fig. 7). Compressed air is
admitted through the valve controlled pipe 02 run-
ning from an air pump (not. shown) on the surface vessel
suflicient to counterbalance the pressure of water at the
bottom of the tube.  Communication to the lower end
of the tube is likewise cut off when it is desired to han-
dle the tubes LS and insert their Tower ends into small
cracks and crevices.  In this instance the diver oper-
ates on the bed of the river through the manhole with
perfect freedom, ierespective of currents and wave mo-
tion, and thus is able to colleet all the precious metals
which have, through their great specific gravity,
worked their way down through the sand and gravel
and found a resting place in such openings.

Caster vollers P are secured to the heads (7 of the cas-
ing C, to support the casing and the Tower end of the
tube A and prevent the casing and tube from coming
into contact with the water bed.

An anchor chain Q, is arranged in a pipe extending
through the easing. Figs. 4 and 6, the ends of the chain
heing provided with anchors, Iig. 2, of any suitable
pattern. The chain Q, passes hetween two chain
wheels Q70 Fig. 4, journaled in o water-tight housing
mterposed in the pipe and aranged in the working
compartment (3 of the casing. One =hai't of one chain
wheel is provided with a crank-handle by which the
wheel may be revolved. By revolving the wheels, the
chain is engaged by them and consequently the iower
end of the tube and cazing may he shitted Taterally in
either divoction.

A cable R, suspended from a windlass (not shown)
on the surface vessel is conneeted to the lower end of
the tube, and by it the latter may be raised when the
surface vessel is moved any considerable distanco.

In operation the lower end of the tube is Towered so
that the casing will rest adjacent to the water hed.
The suction tubes are then adjusted and the pumps
started, and thereby will he drawn in water and all
sand, gravel and gold that may e in the path of the sue-
tion tubes.  The water and materials ave fivst deposited
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I wne separating chambers CF) and falling upon the
screams the gold will pass, but the larger particles of
gravel will collect upon the screens.  When the gold
has banked up in the chambers so as to come within
the sphere of action of the suction pumps, ii is thcn
drawn through the pumps and forced through the l)lpch
¥, into the lowermost separating chambers I, formed
in the tube A, where it falls upon the screens D7,
through which the lighter particles of gold, that may
have escaped through the chambers €Y, wiil pass and
collect until the lower portions of the chamber are filled
and the material accumulated above the screens, when
it, and the sand and larger gravel that could not find a
passage through the screens, will be thrown into the
path of the outflowing water and with it carried to the
next chamber, and so on throughout the entire length of
the tube.  Thus there are a series ol scparating actions
by which all of the gold may be separated and collected
from the sand and gravel. The gold being much
heavier than the sand and gravel will not be so suscep-
tible to the influences of the up-traveling water as these
materials, and will readily fall through the screens and
collect in the bottoms of the chambers, and the water,
saud and gravel will be finalty discharged into a tank
upon the suriace vessel from which they will fall back
into the body of water, or may be led to any suitable
locality in any usual manner.

Atintervals the gold and heavier substances collected
in the chambers C® are removed by the conveyers, as
hefore stated. The material in the various chambers
) may be removed through openings d, normally held
closed by plates d/, shown most clearly in Figs. 8 gnd 9,
but cach chamber may be provided with a conveyer
and connected up with the pipes M/ in the same manner
as the chambers ¢*. Suitable manholes are also pro-
vided by which access may be had to all-of the cham-
bers.

What I claim is— A
1. A dredging apparatus, comprising a submergible

tnhe, having a working chamber at its lower end, and a
suetion apparatus arranged in connection with and oper-
shie from the working chamber and adapted for delivering
material to the upper end of the tube through said tube.
2. A dredging apparatus, comprising a submergible
fuhe, having a working compartment in its lower end, and
woans arranged in the said compartment for collecting
and delivering material to the upper end of the tube.

2. A dredging apparatus, comprising a  submergihie
fuhe, having a casing at its lower end containing a work-
ing chamber, suction tubes arranged alongside of said
casing for collecting and delivering material to the upper
end of the tube, and means within said casjng and oper-
able within snid working chamber for moving the lower
s of the tube in lateral divections.

t. A dredging  apparatus. comprising  a submergible
{ube, having separating chambers arranged therein, a

working compartment at the lower end of the tube, and
means arranged in the working compartment for collect-

ins and detivering material to the said separating cham-
hers,
5. A dredeing . apparatus, comprising a  sulwergible

lvxl\e. separating chambers avranged therein throughout its
weth, and means in the lower end of the tube for col-
lecting and delivering material to the said chambers.

G. A dredging apparatus, comprising a submergibie
tube. a eaxing arranged at the lower end thereof and con-
taiving a working compartment and separating chambers,
separating  chambers arranged in and throughout the
lenigtin of the tube, and suction apparatus for collecting
and delivering material and foreing it through all of the
said chambers.

7. A dredging apparvatus, comprising “A submergible

tube, a casing arranged .lf N,,\ Jower end, a working com-
parfment and separating dmlnbels in the tube, suction
apparatus confrollabte from the compartment for deliver-
ing material into the chambers and from the chambers to
ihe upper end of the tube, and means Tor removing the col-
taeregd matferial from the said chambers.

8, A dredging apparatug, comprising a submerzible
tube, having separating chambers arranged in sueeessive
crder {hroughout its length, suction apparatus for col-

lecting and forecing material to and through {hechamhers

and moans in the chambers for accelerating the passage
of the material.

0. A dredzing  apparatus, comprising a submergible
tobe, having its lower end terminating in a casing, a

working compartment and separating chambers in the eas-
ing. communieating separating chambers formed in the
tube, suction apparatus commuuicating with the chambers
in the casing. suction pipes also connected to the cham-
Bers, means feor raising
tivery pipes connecting the suction :11)1’;:11':1{:us and the
lowermest chambers in the tube.

10, A dredging nppamtm comprising a submergibie
tube. haviiy o series of communicating separating cham-
hers formed therein, a casing at the lower cud of the tube.
snid casing having a working compartment and separating
chambers, suction tubes connected to the last mentioned
Chambers, pumps connected to the said ¢hambers, and a
(ischarge pipe extending from each pump to one of the
chambers in the tube.

11. A dredging apparatus, comprising -asubmergible

tube, having a series of separating chambers, screens held
in the chambers, a casing connected to the lower end of
the tube. separating ¢hambers arranged in the casing and
having screens thervein, suction pumps and tubes con-
neeted to the last mentioned chambers, delivery pipes for
conveying material from the pumps to the chambers in
the tube. and means for operating the pumps for the pur-
nose specified.
o120 A dredging apparatus, comprising a submergible
tube, having a passage-way throughout its length. and
separating chambers adjacent there a: easing at the
lower end of the tube, having a working compartment
communiceating with the passage-way, separating cham-
bhers in the casing adjacent to the w orking compartment,
suetion tubes and pumps conunected to the separating
chambers in the casing, and delivery pipes extending from
the pumps to the separating chambers in the tube.

13. A dredging apparatus, comprising a submergible
tube, having a passage-way throughout its length, and
separating chambers adjacent thereto, screens in the
chambers, pipes connecting the chambers above the
scleens, a casing at the lower-end of the tube and having

a working compartment communicating with the said pas-

saze-way, separating chambers -adjacent to the compart-
mment, screens in the said chambers, pumps connected with
{he separating chambers in the casing, delivery pipes con-
pected to the pumps and to once of the chambers in the

o, and suction pipes connected to the separating cham-
in the casing.

14, A Qredging apparatus, comprising « submergibie
tubie, a cusing connected thereto and having a maniwele
and cover for same, suction pumps arranged in the casing
and having tubes which are adapted to operate through
(he manhole, means for closing communication between
the submergible tube and the casing, and a compressed
air supply pipe extending into the casing.

15. A dredzing appavatus, comprising a submergible
tthe, @ casing at one ead thereof, and having A working
cemparitent wid separating chambers, suection tubes con-
nocted to the chambers, pumps cennected to the chambers,
and discharge pipes connected to the pumps.

16. A dredging apparatus, comprising a submergible
tube having n working compartment at its lower end,
(:ummn’m.ltm}' separating chambers in the tube, & suction
apparatus, suction pipes communicating with the suction
apparatus, and delivery pibes connected to the suction ap-
paratus and extending to the lowermost chambers in the
uhe.

17. A dredging apparatus, comprising a submergible
tube having a casing at its lower end, separating cham-

and lowering the pipes, and de-_
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pers arranged in said casing, sereens arranged in and di-
viding (he chmnbers, pipes extending from one chamber
(6 the other, and pumps connected with said easing and
adapted 1o deliver material to and foree it through the
sitd chambers.

180 A
tnhe hay

cbatehors

dredging  appavalus, comprising o gapmergible
A compartinent at its lower end, separating
in the tube, pipes connecting the chambers,
propelicrs revolubly meunied in the pipes, means for on-
crating the propellers. and suction apparatus for colleeting

and delivering material to the lowermost off the said
chambers,
10, A dredeing  apparatus, comprising a submergible

iube haviug o working compartment af its lower end and
chambers  throughout its length, sereens in the chambers,
connecting the c¢hambers above the screens. nro-
peliers meunted in fhe pipes. means for operatiug the pro-
peliers, aml suction apparatus for collecting and deliver-
ing materinl to the lowermost of the chambers.

20, A dredging appavatus, comprising a submergible
tube having a passage-way throughout its length and =«
working compartment at its lower end, separating cham-
Ders arraneed adjacentto the passage-way and commuii-
ating therewith, means for opening and closing such ¢
munieation, pipes contecting the separating chambers, pro-
pellers mounted in the pipes. means for operating the
prapetlers, and suction pumps for collecting and deliver-
ing material to the lowermost chambers in the tube.

21, A dredging apparatus, comprising a submergible
tube, 1 casing at its lower end and having a manhole and

nipes

cover for same, division plates in the casing forming a-

weorking comppurtiment and separating chambers in said
casing, suetion pumps connected to the chambers, de-
livery pipes extending from the pumps, and means for
cleaning the tower portions of the chambers. .

29 A dredging appavatus, comprising a submergible
tube, 2 casing at its lower end and baving a manhole and
caver for same, division plates in the c¢asing forming, a
working compartment and separating chambers in said
casing, snctiou pnmps conneeted to the chambers, de-
livery pipes exftending from the pumps, a trough formed
in the lower portion of each chamber, cach trough having
its outer end terminating in a pipe section whieli ex-

tends into the working (:umpnrUne'nt, A serew conveyer
operating in each trough, a flexible fube connected to one

end of the pipe seetion, n pump connected to the apposite
cnd of the pipe section, and a delivery pipe extending from
the pmp.

A dredging apparatus, comprising
tube, A casing nt its lower end and having a working com-
partment and separating chambers, a sereen in each of
said chambers, suction pipes connecied to the chambers
and discharging therein above the sereens, pumps ar-
-anged for connection with the chambers, delivery pipes
extending from the pumps, and means for removing ma-
toriat from the ehambers below the sercens.

240 A dredzing apparatus. comprising s submergible
tube having a central passage-way throughout its length
and separating chambers adjacent therceto throughout the
length of the tube, sereens dividing the chambers Tongi-
tudinally, pipes connecting the chambers, a casing af the
tower end of the tube aud having a centiral working com-
partment which commuuicates with the said passage-way,
narating chambers adjacent to the compartment, a screen
ia cach of the separating chanmbors in the casing, suction
tubes connected to the last mentioned chambers above
the sereens, pumps conneeted to the said chambers, and
delivery pipes conneeted to the pumps and discharging
into {he lowermost chambers in the said submergible tube.

p A dredging apparatus, comprising a submergibie
having a passage-way throughout its length, com-
wmunicating separating chambers formed in the tube ad-
jacent to the passage-way, a casing at the lawer end of
the tube having a working comparvtment provided with a
manhole and a cover for the same, separating chambers in
the casing adiacent to the compartment, suction pipes
connected to the e¢hambers of the casing, pumaps adapied
for drawing materinl into the chambers of the casing
through the suetion pipes and delivering it from the said
chambers fo the chambers of the submergible tube, means

a submergible

tuhe
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for opening and cloging communteation hefween o
DISSHZe-Way and. ilr'l'(. \\'(xl'l(illg (:()1111);1x'('ln(',nl‘,, and means
for removing the colleetéd priterial from the chambers af
the casing.

260 A dredging  apparatus, comprising a
fube, partition plates avvanged longitudinally therein and
dividing the tube into a central compariment forming o
passage-way throush the tube and side compartments on
¢h side of the central compartment, transve plates
arranged in the side compartments and dividing them
into a series of chambers, sereens artanged in each cham-
her, the said partition plates having openings leading info
the chambers, and plates covering the openin pipes ex-
tending from one chamber to the other, a casing at the
Tower end of the zaid tube, and puwups for collecting and
delivering materinl fo the said chambers.

27, A dredging apparatus, comprising a
tube. n casing at the lower end thereof, separating cham-
hers arranged In the casing, suction tubes connected to the
chambers, pumps connecting the chambe delivery pipes
extending from the pumps, and means for shifting the
lower end of the tube in lateral direetions.

2% A dredging apparatus, comprising a  submergible
tube. o easing at the lower end thereof, suction pumps.
suetion tubes affording communieation hetween the casing
and the pumps, i tube extending laterally through the
casing. a chain extending through the said tube and hav-
ing its ends provided with anchors, and means for moving
the lower or casing end of the tube along the chain in
cither divection.

20, A dredeing apparatus, comprising a submergible
tube having chambers at the lower end thereof, screens
in the chambers, suction tubes connected to the chambers
and discharging upon the sereens, and suction pumps com-
municating with the chambers.

30. A dredging apparatus, comprising a submergible
tube having separate chambers at its lower end, suction
tubes connected to the tube and discharging into the cham-
weans for adjusiing the tube, and pumps communicat-
with the c¢hambers and having delivery pipes extend-
ing therefrom.

31. A dredging apparatus, comprising a tube, onc end
of whiell is adapted to be lowered info the water, suction
tubes arranged at the lower end of the tube and adapted
for collecting and delivering material to the npper end
of the tube.

220 A dreedging apparatus, comprising a  submergible
{ube having a passage-way throughout ifs lengih, suction
tubes arranged at the lower end of the submergibie tube
for collecting and delivering msterial to the surface, and
means controlled from within the submergible tube for
moving its lower end in lateral directionus.

43, A dredging apparatus, comprising a submers
tube having a passage-way throughout its length and a
working chamber communicating with the passage-way,
and means controlled from within the said chamber for
colleeting and delivering material to the surface.

b, A dredging apparatus, comprising a submergible

tube closed at ils lower end and having a hatch in the
wid end, a cover for the hateh, means for closing com-
munication to the lower end of the fube to provide an
air-tight chamber, means for supplying aic under pressure
to the chamber, and suction pipes controlled from within
e e¢hamber for collecting and delivering material fo the
upper end of the tube.
A dredginz apparatus, comprising a tube, one end
of which is adapted to he lowered into a body of water and
having a passage-way throughout its length, the said
lower end having a hatch opening and cover for the snme,
means for closing communication to the lower end, means
controlied from within the tube for collecting and deliver-
ing material to the upper end of the tube, and means for
closing the passage-way adjacent to the lower end of the
tube.

In testimony whereof T have hereunto sel my hand
this 19th day of December A, I, 1906,
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