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To all whom 1t may concern.

Be it known that I, Enwarp B. SToODDARD, a citizen
of the United States, and a resident of Chicago, m the
county of Cook and State of Illinois, have mvented
certain new and useful Improvements in Dredging Ap-
paratus, of which the following is a specification, refer-
ence being had to the accompanying drawings.

My invention relates to dredging-machinery, and has
particularly to do with machines operating by suction.
Heretolore, suction dredging-machines have been sub-
ject to the objection that they have not effectually
taken up or recovered the heavier particles,—the re-
stilt being that when used lor dredging aunriferous sand
or eravel the heavier particles, which are always the
richest in gold, have not been recovered, but have been
allowed to sink away from the intake of the dredge.
This defect has proved so serious in practice that at
present, so far as I am aware, suction-dredges are not
considered practicable for such use.

My present invention has for its object to provide a
suction-dredge which will be free from the objection

above noted, and which will in other respects be capa-.

ble of efficient use in recovering gold from auriferous
sand or gravel, whether the sand be submerged or not.
I accomplish this object as illustrated in the drawings
and as hereinafter described. What I regard as new 1s
set forth in the claims.

In the a.ccon'lpa.ifying drawings,—igure 1 1s an ele-
vation, illustrating the general arrangement of the prin-
cipal parts of my improved apparatus; Fig. 2 1s o sec-

tional view, illustrating in detail the construction ol

one form of the suction-apparatus; Iig. 3 1s a cross-sec-
3—3 of Fig. 2; Tfig. 4 1s a sectional view,
illustratiﬁg a modified form of apparatus; and Ifig. d is a
cross-section on line 5—5 of Fig. 4.

Generally speaking, my improved dredging-appara-
tus comprises rotary feeding-arms which communicate
with an intake-pipe and act to supply the sand orgravel,
mixed with water, to such intake-pipe. Said ntake-
pipe discharges into an off-carrying suction-pipe, to

which suction is applied by any suitable mechanism

for the purpose. A water-supply pipe communicates
with said arms and conducts water thereto,—the ar-
rangement being such that the water so supplied to
said arms is directed toward the intake-pipe and causes
a current of the mixed gravel and water to flow toward
said intake-pipe; thus positively directing the sand or
oravel thereto. A pump or other suitable apparatus 1s
connected to said water-supply pipe, for forcing a cui-

rent of water therethrough toward said feeding-arms.

Centrally disposed below the intake-pipe 1s a screw, or
equivalent drilling-mechanism, arranged so that the
rotation of the feeding-arms causes the dredge to pene-
trate the bed of sand, or other material operated upon;
and suitable mechanism is provided for rotating said
feeding-arms and drill. The intake-pipe and feeding-

arms are inclosed by a hood, which operates to protect
the operating-parts of the apparatus, and also prevents
the surface material from drifting into the depression
made by the operation of the dredging-mechanism.
Referring now to the drawings for a specific descrip-

tion of the apparatus therein illustraied,—6 1ndicates

the off-carrying or suction pipe, which communicates

- with a pump 7, as shown in Fig. 1.

8 indicates the water-supply pipe, the lower portion
of which surrounds the suction-pipe 6 and which con-
nects with a pump 9. The pump 9 1s also provided
with a suction-pipe 10, through which water 1s supplied
thereto.  In the arrangement shown in IYig. 1, the pipe
10 extends down into a body of water, which also cov-
ers the hed of sand operated upon.

It may be well to explain that.the form of apparatus
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1tlustrated is designed to be used {or dredging sub-

mereed sand or gravel near the shore of a body of water—
the puwhping-mechanism being Jocated on the shore
and the dredging-mechanism being supported and
manipulated from .the shore by means of suitable ex-
tensible mechanism, preferably in the form of a swing-
ing crane. FPart of the support for the supply and suc-
tion pipes and boring-mechanism is shown at 11 in Fig.
1. The supporting-devices for these pipes may be .of

“any suitable construction, so that it 1s not deemed neces-

sary to illustrate them further.

12 indicates upright bars, connected at opposite
sides of the support 11 and carrying at their lower ends
a hood 13, preferably funnel-shaped, as shown in Figs.
1 and 2.  Said hood incloses the operating-paits of the
boring and off-carrying-mechanism, as shown 1n Iig.
2 and at its upper end supports the driving-mechanism
for rotating tlie boring-devices, as shown 1n Ifig. 1.

14 indicates the intake-pipe, which forms a continu-
ation of the suction-pipe 6 but is disconnected there-
from, so that it is free to rotate while the suction-pipe
6 remains stationary.

Asshown in Fig. 2, the lower end of the suction-pipe
6 extends through a collar 15 which 1s fixedly secured
to the lower end of the water-supply pipe 8 and forms
a support for a sleeve 16 which carries the feeding-
arms 17—18, as will be hereinafter described. The
slecve 16 is provided at 1ts upper end with a gear 19,
which is preferably formed integral therewith. Said
gear and the sleeve 16 are supported from the collar
15 by a flanged ring 20 rigidly secured to the gear 19
by bolts 21 or other suitable means, as shown 1n Fig. 2.
The arrangement 1s such that the flange of the ring 20
projects over the collar 15 and rides thereupon, so that
the sleeve 16 ig supported by the collar 15 as 1t rotates.
A Tubricator 22 is preferably provided, which commu-
nicates with a duct which conduets the oil or other lu-
bricant to the bearing-surfaces, as shown 1n Fig. 4.

The sleeve 16 is rotated by means of a pmion. 24,
which meshes with the gear 19,—said pinion belng
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mounted at the lower end of a shaft 25 mounted in a
sultable bearing 26 and provided at its upper end with
a pulley 27 driven by a rove 28, or ot er sultable means,
irom any suitable source of powor, |

29 indicates 1dlers, provided at the upper ends of the
uprights 12. The bearing 26 1s prefcrably connected
with the water-supply pipe 8 by a U-shaped bell 30
and pillow-block 31, as shown in Fig. 2, but any other
suitable construction may be emploved.

As shown in Fig. 2, the lower end of tiie sleeve 106
1s extended down below tiie upper end of the intake-
pipe 14, so that 1t serves to support and guide satd pipe.

The feeding-arms 17—I18 are tubular in form, and
are curved, as sbown 1in Fig. 2,—tlcir upper ends being
connected by sleeves 32—33 with nipples 34—35 wiiich
are screwed into the sleeve 16 at opposite sides thereof.
By this construction, the upper ends of tize arms 17—18
may be connected or disconnected at pleasure. The
lower ends of said arms are screwed into opposite sides
of a couphing 36 provided at the lower end of the -
take-pipe 14.

The lower portion of each of the arms 17—18 1s open
at one side, as shown at 37 in Fig. 2,—a cutting-blade
38 being provided along the lower margin of each open-
ing, said cutting-blades being designed to cut into the
sand or gravel as the dredging-devices rotate and di-
rect tliec material through the adjacent openings into
the feeding-arms.  Ifach of sald arms is also provided
with upright wings 39, sccured to the blade 38 and
along the upper margins of the openings 37, as shown
in g, 2.
and serve to divide up the material and direct it prop-
erly into the feeding-arms. They also serve to brace
the blades 38, and as thelr outer suriaces are inclined
backwardly and upwardly, they serve also to direct
large, hard masses—such as abnormally large pebbles
or stones—over the feeding-arms, and thereby prevent
clogging of the apparatus. The wings 39 are also set
s0 as to direct the material slightly toward the intake-
pipe,—thereby promoting the movement of the mate-
rial in that direction.

40 indicates deflectors at the outer ends of the open-
ings 37, for catching material lying near the outer ends
of sald openings and directing 1t thereinto.

41 imdicates a screw or drill provided centrally be-
low the intake-pipe 14, for causing the apparatus to
penctrate the sand or gravel operated upon.

In operation the feeding-arms, with the intake-pipe
14, are caused to rotate by rotating the shait 25 and pin-
ion 24. The screw 41 thereby 1s caused {o penetrate
the sand or other material operated upon,—carrying
the feeding-arms 17—18 downward and holding the
blades 38 In operative engagement with the sand.
The result 18 that the surtace of the sand 1s sliced off
by the blades 3§,—the material entering said arins
through the openings 37. Any large stones pass over
the arms,—r1sing on the mclined forward edges of the
wings 39. In the meantime, suction 1s applied to the
suctlon-pipe 6, and water 1s forced down the water-
supply pipe 8 and 1to the upper ends of the arms 17—
18, passing through said arms down to the lower end of
the intake-pipe 14. The result 1s that the material
entering through the openings 37 is forced down to the
intake 14, through which it rises into the suction-pipe
6, and 1s carrled off through said pipe to the mill or

Satd wings are set a distance apart, as shown
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other place of discharge. As the machine continues
to operate, the dredging apparatus descends, sinking
deeper as the material 1s carried out, so that the opera-
tion may be carried on until as great a depth as may be
desired 1s reached. The surface-material at the sides
of the excavation is held up by the hood 13, so that it
does not {all into the excavation and interfere with the
recovery of the material {rom the lower strata.

It will be noted that all the material encountered by
the feeding-arms is caused to pass thereinto, except
such larger pieces as are thrown off by the wings 39;
and aiter having once entered sald blades it is neces-
sarily carried out by the suction, so that the heavier
particles are recovered, as well as the lighter ones.

The upper surface of the screw 41 1s preferably hol-
lowed out or made in the form of a cup, as shown at 42
in Ifig. 4, to serve as a receptacle for nuggets so heavy
as (o be mcapable of being lifted by the suctlion; so
that even such masses, when once carried into the
feedmg-arms, are eventually recovered.

In Iigs. 4 and 5, I have shown a modified arrange-
ment of feeding-armns, in which, instead of extending
the arms to and connecting them with the intake-pipe,
I provide arms 43—44 which terminate near the outer
ends of cutting-blades 456—46, which are separate from
sald feeding-arms.  Said blades 45—46 extend from the
periphery ol the hoed 13 inwardly to the screw 41 with
which they are connected, and are provided with ver-
tically-disposed plates 47 at their rear edges,—giving
sald blades an L-shaped appearance in cross-section.
Saiwd plates 47 serve to direct the material taken up
by the blades 46 down to the intake-pipe, which, in
this arrangement, terminates a short distance above
the upper surlace ot the screw 41, as shown at 48 in Fig.
4. The mner ends of the plates 47 are preferably riv-
eted to the mtake-pipe 48, the outer ends of the plates
47 being preferably riveted to and supported by the
arms 43 and 44,—as shown. 49 indicates rords, which
are connected to the plates 47 and the blades 46, ex-
tending backward and upward, as shown in TFigs. 4
and 5. Said rods serve to break up the material :1.1:_1}_1
direct the Jarger masses up over the back-plates 47, in
the same manner as the wings 39. .

The operation ol the modified form of apparatus is,
in many reéspects, the same as already deseribed,—the
principal difference being that the material supplied
to the Imtake-pipe 1s not as closely confined, since the
blades 45—46 are more open than the tubular arms
17—18. The armms 43—44 direct the water supplied
downward and mward over the blades 45—46,~— carry-
g the material down to the lower end of the intake-
pipe 48, through which 1t is carried up by suction, pass-
ing out through suction-pipe 6, as hereinbefore de-
scribed. |

My improved dredging-apparatus is rendered more
eflictent by reason of the {act that the construction is
such that the material 1s peositively fed to the intake-
pipe, so that a certain and uniformn proportion of solid
material 1s supplied thereto in such manner that the
suction-pump is compelled to lift it, and consequently
practically all of the material loosened by the exca-
vating-mechanism is recovered.

The forms of apparatus illustrated in the drawings
and herein described may be regarded as typical em-
bodiments of my invention, but I do not restrict my-
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seli to the apparatus shown, since my invention in-
cludes, generically, the subject-matter of the broader
clanns, as well as the specific improvements set forth
in the narrower claims. x,

While my 1mproved dredging-apparatus is designed
primarily for use in recovering gold from sand or gravel,
it may be used for any other purpose to which it is
adapted. The fact that the material operated upon
may be positively fed to the intake enables the opera-
tor to control the quantity of materral discharged 1n 2
given time, and the apparatus may be kept up to its
maximum capacity at all times if desirable. The
quantity of material discharged may be varied by
varying the rapidity with which the drilling-mechan-
1sm 15 caused to descend, and the rate of flow of the
water through the water-supply and suction-pipes.

That which I elaim as my invention and desire to
secure by Letters Patent s,
L. In a dredging-machine, the combination of an axially-
disposed intake, onc or more feeding-arms arranged to

rotate about said intake, means for rotating said arms,

and means for dirvecting water through said arms toward
sitld Intake.

2. In a dredging-machine, the combination of an axially-

disposed Intake, one or more fTeeding-arms arranged to
rotate about sald intake, means for rotating said arms,
excavating-biades for excavating material in advance of
sald arms, and means for directing water through said
arms toward said intake.

. In a dredging-machine, the combination of an intake,
a water-supply pipe, means for exeavating the material,
means for directing the excavated material to said intake,
and means for discharging the water from said water-
supply pipe inwardly toward snid intake through the
excavated material.

4. In a dredging-machine, the combination of an intake,
O water-suppty pipe, means for execavating the material,
means for directing the excavated material to said intake,
means ftor discharging the water from said water-supply

pipe inwardly toward said intake thirough the excavited

material, and suction-mechanism communicating with said
intake. |

. In a dredging-machine, the combination of an intake,
a water-supply pipe, means for excavating the material,
means for directing the excavated material to said intake,
means for discharging the water from said water-supply
pipe Inwardly toward said intake through the excavated
materinl, suction-mechanism communicating with said
intake, and means foer rotating sald excavating-devices.

G. In a dredging-machine, the combination of an axially-
disposed Intake, a watler-supply pipe, one or more tubular

feeding-arms communicating therewith and arranged to
- = . _

discharge inwardly toward said intake, exeavating-means
connected with said arms and rotating therewith, and
means for rotating said arms, |
7. In a dredging-machine, the combination of an intake,
a water-supply pipe. one or more tubular fecdine-arms
communicating with said water-supply pipe and adapted
to rotate alout said intake, said feeding-arms being ar-

‘ranged to discharge the. water inwardly toward sald in-

take, said arms being open at one side to receive the ex-
cavated material, and execavating-means for
material to said arms.

g"w"l .

SR R —
IR RE BINENS V§ Pii

S. In a dredging-machine, the combinantion of an intake,
A water-supply pipe, one or more tubular feeding-nisns
communicating with said water-supply pipe and adapted to
rotate about said intake, said feeding-arms being arrvansed
1o discharge the water inwardly toward said intake, said
arms being open at one side to receive the excavated

!

8

material, excavating-means for supplying material to said

arms, and guides for directing the material into said arms.

9. In a dredging-macinine, the combination of an intake,
a water-supply pipe, one or more tubular feeding-arms

communicating with said water-supply pipe and adapted

to rotate about said intake, said feeding-arms being ar-
ranged to discharge the water inwardly toward said in-
take, said arms being open‘at one side to receive the ex-

cavated material, excavating-means for supplying material
to sald arms, and inclined guides for directing the ma-

terial Into said arms.

10, In a dredging-machine, the combination of an in-
take, a wafer-supply pipe, one or more tubular feeding-
arms communiecating with saild swater-supply pipe and
adapted to rotate about said intake, said feeding-arms bhe-
ing arranged to discharge the water inwardly toward said

Cintake, said arms being open at one side to receive the

excavated material, exeavating-means for supplying ma-
terial to said arms, and devices for direeting abrormally
large masses over said arms.

ii. In a dredging-machine, the combination of an. in-
ftake, one cr move feeding-arms aranged to revelve around
sald Intake for supplying material there"to, means below
satd intale for ecatehing the heavier particles of material,
and suction-mechanism communicating withe said intake.

12, Iin a dredging-machine, the combination of an in-
take, oue or morve feeding-arms arraneed to revoive aroand
sald 1ntake for supplying material thereto, meang Dbelow
sald intake for eatching the heavier particles of material,
sucltion-mechanism communicating with said intake, and
a drill helow said intake.

13. I a dredging-mmachine, the combination of an in-
take, a suctlou-pipe communicating therewith, a swater-

supply pipe concentrically arranged with reference to said

sucltion-pipe, feeding-arms communicating with said water-
supply pipe and extending outward and downsvard there-
from and inward to the intake, said feeding-arms heing
open at onc side to receive the excavated material, and
excavating-blades carrvied by said arms.

14, In a dredging-machine, the combination of an in-
take, a suction-pipe communiecating therewith, a water-
supply pipe concentrically arranged with reference {o said

suction-pipe, feeding-arms communicating with said water-

suppiy pine and extending outward and downward there-
from. and inward fo the intake, said feeding-arms heing
open at one side to receive the excavated material, exca-
vating-blades carvied by said arms, and a series of wings
carrvied by said avmnsg, sald wings being spaced a distance
aparvt In front of said openings. |

15, In a dredging-maehine, the combination of an in-
ftalkke, a suction-pipe communicatine therewith, a water-

supply pipe concentrically alrranged with refereance to said

suction-pipe, fecding-arnms comimnnicating with said water-
suppiy pipe and extending outward and deownward there-
from and inward te the intake, said feeding-arms being
open at cne side to receive the excavated materinl, execa-
vating-hlades carrvied by said arms, and a series of wings
carried Dy said arms, said wings being spaced a distance
apart in front of said openings, the forsvard edges of said
wings being inclined upward and backward.

16. In a suction dreﬂ;;;in;;-m:?tchine, the combination of

an intake, revelving excavating-imeans adapted fto loosen

the material, and meaus for directing water under pres-
sure toward the intake through the loosened material,

Ly, a suction dredeing-mnachine, the combination of
anointnke, revolving exceavating and feeding mechanism
adaptea to cut up the material excavated, said feeding-
ecacnism being ineclosed oxceept at the forward side there-
OY, ang means ror directing water under pressure through

siia feeding-mechanism toward the intake:;

EDWARD B. STODDARD.
Yitnesses . . .
JOHN L. JACKSOXN,
HeLeN M. COLLIN,
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