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UNITED STATES

PATENT OFFICE.

HENRY 5. WOOD AND RAYMOND A. PERRY, OF SAN FRANCISCO, CALIFORNIA.

DREDGING APPARATUS.
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Application filed March 8, 1894, Serial No. 502,884.

(No model.)

1o all whom it ma,y CONCEern.:

Be it known that we, HENRY S. Wo00D and
RAYMOND A. PERRY, citizens of the United
States, residing in the ¢ity and county of San

5 Krancisco, State of California, have invented
certain new and useful Improvements in
Dredging Apparatus; and we hereby declare
the following specification and the drawings
therewith to be a full, clear, and exact de-

10 seription of our invention, with methods of
constructing and applying the same.

Our invention relates to dredging fiuvial or
alluvial deposits, including auriferous gravel
and sand, by means of pumps, also to the ex-

15 traction of gold or other minerals therefrom
by processes and apparatus as hereinafter
described.

Our improvements consist in forming the

pump suction -pipes with relay - ehambels

20 through which the suction-current flows, for
catching by precipitation and for removal ot
stones or other solid obstructive matter that
might interfere with or injure the pump, or
in the case of treating auriferous material be

25 an impediment to extraction processes after
the spoil has passed through the pump; also
consists in gratings or sereens to remove or
retain mechanically such obstructions so
placed as to not impede or contract the area

30 or capacity of the suction-ducts.

. Our invention also consists 1n an 1mpr~oved
form and manner of constructing the spoil-
loosening mechanism at the intake end of
suction - pipe, in the method of driving or

35 transmitting power to such mechanism, and
to the manner of supporting the same, also
in means to control the inlet to the suction-
pipe.

Our invention further includes means of

40 conveying the spoil from the pump, and when
auriferous its treatment by extracting pro-
cesses; also various other constructive and
operative details, including the movement
and handling of the machinery and the vessel

45 on which it is mounted, as will be more fully
pointed out in conneetlon with the drawings.

The object of our invention is to remove
alluvial or other subaqueous deposits and,
when required, to extract therefrom tree min-

so erals, especially gold, as they exist in the

beds or estuaries of auriferous streams by a
eontinuous and connected process of dredg-
ing, disintegration and washing the materm]
as herein erlcuned, and shown in the draw-

ings, in which—

Figure 1 is a longitudinal elevation, par-
tially in section, showing a dredging appa-
ratus constructed according to our invention.
Fig. 2 is a partial plan view of the same.
Fig. 5 is a section on the line x vy of Ifig. 1,
showing the inner end and manner of sup-
porting the rotary harrow mechanism for
loosening the material when it is drawn into
the suction-pipe. Fig. 4 is a side view of
the outer or intake end of the suction-pipe,
showing the adjustable cover thel eon to regu-
late area of the inlet.

Similar numerals of reference indicate cor-
responding parts in the different figures of
the drawings.

The pr1ne1pa1 parts are designated by the
following references:

1, a vessel or barge on which the machinery
1s mounted; 2, a eentrifugal pump for raising
and propelling the material; 3, a steam-en-
gine connected with and driving the pump;
4, a steam-engine driving the rotary cufter
and for winding; 5, a steam - boiler supply-
ing both these engines; 6, a hinged ladder-
frame supporting the disintegrating imple-
ment and suction-pipe; 7, the rotary harrow
for loosening the material; 3,the outer suc-
tion-pipe with adjustable orifice; 9, the in-
ner suction-pipe with catch-chambers; 10 11,
catch-boxes to arrest the passage of stones or
other obstructions; 12, windlasses for swing-
ing the barge and machinery and for wind-
ing; 13, the discharge-pipe from the pump;
14, awater-wheel to operate a grizzly orscreen;
15, a grizzly orscreen to remove stonesor other
solids; 16, a sluiceway with riffles to catch
minerals; 17, a pile or spud to anchor the
barge.

In suction dredging-machines the main op-
erationsare loosening the material, the avoid-

ance of obstructive matter, the adjustment

or feed of the spoil-loosening mechanism and
suction-pipe, the conveyance of the spoil by
means of jointed pipes to and from the pump
and to the shore or place of deposit, also the
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adjustmentand movement of the barge orsup-
porting-vessel progressively forward as the
deposit in front is removed.

- We are aware that these operations have
been carried on by apparatus analogous in
nature, but in a less complete manner than
is attained by our invention.

Referring now to the drawings and the va-
rious parts represented therein, the barge 1
is anchored by the pile or spud 17. T'his lat-
ter is preferably a heavy piece of timber shod
with iron, passing through a wellway 18 from
the deck to the bottom of the barge 1, also sup-
ported above by a gallows-frame 19, as shown
in Figs.1land2. This pileorspud 17 israised

by the automatic grab-hooks 20 and a chain

or rope 21 passing over pulleys 22 23 and to a
clutch-drum on the windlass-shaft 24. W hen
this pile 17 is raised by the hooks 20 engag-
ing the stud 68, extensions 67 come In con-
tact with the releasing-stop 26 at the top of
the stroke, and the pile 17 being thus freed
falls with full force, sinking in the bottom,

forming a firm pivotal point on which the

barge 1 may swing.

Theladder-frame 6, with the rotary harrow
7 and suction-pipe 8, isthen lowered by means
of the chain or rope 27, operated by a clutch-
drum on the winding-shaft 24, until the rotary
harrow 7 comes in contact with the deposit 23
and is set in revolution by means of the shaft
30, tangent wheel 31, worm-wheel 32, and the
wheel 33, the latter driven preferably by a
pitech-chain 34 from the wheel 35, and this
again by a pitch-chain 36 extending from a
wheel on the shaft of the engine 4.

The wheel 35 is supported on a short shaft
having its bearings in or upon the links or
struts 37 38, jointed at 39, permitting a move-
ment of the wheel 83 about the axis 40 as the
ladder-frame 6 and the rotary harrow 7 are
raised or lowered, thus preserving a uniform
length and tension of the chains 34 50, or to
accommodate shafts, wheels, or any kind of
gearing employed to transmit power from the
engine 4 to the harrow-shaft 30. | |

Referring next to the rotary harrow 7, this
is made with its external contour of a pear
shape to fit around the inlet end of the suc-
tion-pipe (shown in Fig. 4) and also secure
the principal disintegrating action and in-
let-area or some of the spaces between the
radial bars or spokes 12 at the most effective
pointat or beyond theintake-orifice41l. This
rotary harrow 7 is composed of a series of
steel bars 42, provided with plows or teeth
43, that displace stones and disintegrate the
materialin advance of the bars42, after which
the force of suction draws the material into
the pipe 41. This pear shape of the harrow
reduces its diameter at the point of its sup-
port, gaining thereby structural advantages
and permitting its inoperative or neutral part
to pass over obstructions in the path of the
lateral movement, and, as already stated,
concentrates its action at or in advance of

the suction-inlet of the pipe 8. These bars
492 are attached to a strong flange 45 on the

end of the shaft 30. Theinner ends aresup-

ported by a ring 46, to which all the bars 42
are attached. This ring 46 has an internal
bearing upon a series of rollers 47 adjustably
supported on the diaphragm or disk 43, to

which the ladder-frame 6 and the suction-

pipe 8 are permanently attached. These
rollers are held in movable brackets 60, set
out by screws, as shown in Kig. 3. To com-
pensate for wear, remove the weight of the
harrow from the main-shaft bearing and main-
tain concentricity of the harrow-shaft and
bearing. The braces 42 at the forward or
ploughing ends are curved inward to form
spokes and thus support the structure at this
end without internal brace-rings or other ob-
struction to the inflow at the point of princi-
pal action. In this manner it will be seen
that spokes and internal brace-rings or other
obstructions are avoided and better action at-

tained. |

The barge 1 being anchored by the pile 17
and the rotary harrow 7 lowered and set in
motion, a lateral or swinging movementfrom
side to side is performed by means of guy-
ropes 49, one of which is completely shown in
Fig. 2. These ropes 49 are attached to an-
chors or stakes 50, and being wound and un-
wound on the clutch-drums 12 swing the ro-
tary harrow 7 with the barge 1 from port to
starboard and the reverse as the drums 12
are engaged and disengaged, the rotary har-

' row 7 being lowered, as required and as the

material 28 is removed. VYhen a section has
been removed to the intended depth 51, the
pile 17 is hauled up and the barge 1 advanced
for another cut or section. . .

The spoil, after being loosened by the ro-
tary harrow 7, is drawn by suction into the
pipe 8 at theinlet41. This inlet is made va-
riable in area by means of an adjustable plate
52 held by screws, as shown in Iig. 4, so the
inlet-area can be regulated to suit the kind of
material being dredged and other circum-
stances of operating, such as the admission of
a proper amount of water to maintain a fluid
state of the spoil and permit its free passage
through the pipes, also tointensify the intake-
current in dredging hard material, or to suck
up particles from the bed-rock exterior to the
harrow.

The outboard-section of the suction-pipe 3
is provided with a hinged joint at 40 con-
centric with the pivotal axis of the support-
ing ladder-frame 6, so as to permit free move-
ment in a vertical plane, this joint 40 being
preferably below the surface of the water 55,
so that no air will enter. '

Thespoil being drawn in through the hinged
joint 40 enters the inboard-section of the suc-
tion-pipe 9, which isdivided into two branches
54 55 leading to the catch-boxes 10 and 11,
from which two other branches, 56 57, lead to
the pump 2.
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The flow to and from the catch-boxes 10 11
18 intercepted by valves 53, 80 the current can
be changed through one or the other and thus
permitthe precipitation and removal of stones
or obstructions from either alternately with-
out stopping the pumping or other processes
forthat purpose. These catch boxesorcham-
bars 10 11 are of elongated form, as shown in
the side view, Fig. 1, having an enlarged sec-
tion, so as to diminish the flow at this point,
and are provided with fixed grated screens 59
fastened to and projecting from the rear wall
of the chambers, but terminating at the front,
S0 as to leave a iree anterior passage for the
water and spoil if the chamber below becomes
filled with stones or the spaces between the
bars become clogged. In this manner it will
be seen that stones orother obstructions will
sink byreason of the retarded currentin these
boxes or chambers 10 and 11, and will by pre-
cipitation be thrown beneath the screens 59
and be prevented from rising until the space
is filled. Then, if not removed, the flow will
go on, as indicated by the arrows in Fig. 1,
andnointerruption orimpediment will occur;
but the stones or othersolids will pass into the
pump 2 until the cateh-chamber is cleared.
This 1s done by means of the removable plates
00, two or more of w hleh are provided at each

catch-box.

Thespoil,after passing the pump 2, is forced
through the discharge-pipe 15 to the rear end
of the barge 1, and thence to a separate barge
or tender provided with washing-sluices or on
pontoons 61 to the shore 73.

If not containing gold, the spoil is led or
flows to where it is to be finally deposited ; but
1f 1t contains gold in such quantity as to wazr-
rant extraction the pipe 13 is elevated so as
to discharge into a sereen or grizzly 15, which,
1f required, can be given a shakingmotion by
means of a water-wheel 14, a chain 62, or other
suttable gearing to impart motion to a rock-
ing shaft63. This grizzly 15 catches and sep-
arately disposes of small stonesorothersolids
that may have passed the catch-boxes 10 and
11, the liquid or lighter spoil flowing over the
end at 64 into a sluiceway 16, which is made
of the required length and provided with rif-
flesin the usnal manner, the spoil being finally
discharged at 65, and led to a place of final
dep051t

Having thus explained the nature and ob-
jects of our invention, with the method of
constructing and applying the same, what we
claim as new, and desire to secure by Letters
Patent, 1s—

1. In suction dredging apparatus, a revolu-

ble skeleton rotary harrow, as herein de-

scribed, having its outer end supported on the
end of a driving-shaft, and its inner end by
means of rollers bearing on the interior of an
end-supporting ring, the rollers adjustable
outward from the center so as to compensate
for wear, in the manner and for the purposes
substantlally as described.

2. Inasuctiondredging apparatusasherein

described, a revoluble harrow or disintegrat-

ing implement mounted on a radial swing-
frame pivoted on the barge or vessel, atangent
wheel on the harrow-shaft operated by a pin-
ion, pitch-chains, a movable Intermediate

chain-wheel soarranged as to transmit powexr
to the revoluble harrow from a fixed engine

or other source and permit a free movement
of the pear-shaped harrowandits supporting-
frame in a vertical plane, in combination
with a suction-pipe whose intake end extends
to a point of the harrow’s largest diameter
and principal action.

3. In suction dredging apparatus, a sup-
porting barge or vessel, a pump and impel-

ling-engine thereon; a movable outboardsuc- -

75

30

tion-pipe, hinged and operating in the man-

ner shown; an inboard suction-pipe provided
with relay catch-chambers through which the
current passes and is there retarded to per-
mit precipitation, intercepting-valves in each
branch of the suction-pipe so the current can
be sent through either catch-box or both, as
may be desired, in the manner substantially
as described.

4, In suction dredging apparatus, a barge
or vessel with a pumping apparatus thereon;
amovable outboard suction-pipe and a double

00

95

inboard suction-pipe; two catch-box cham- -

bers separately connected with the suction-
pipe, and valves to direct the flow through
either catch-box or both, the latter provided
with sereens to retain stones or other obstruc-
tions,. and - detachable manholes through
which such obstructing material can be re-
moved, in the manner Substantl ally asshown.
5. In suction dredging apparatus,amovable
barge or vessel provxded with a pump and sue-
tlon-plpes as herein described; the inboard
suction-pipe provided with dual catch-boxes

‘100

105

or stone traps independently connected with

the suction-pipe, and having intercepting
sereens projecting forward opposite to the

flow, and leaving a full-way passage around

the anterior end of the screens, so the flow
cannot be shut off by the aeoumula,tmn of
debris, in the manner substantially as herein
described.

6. Insuction dredging app&mtus, as herein
described, a barge or supportmb-vessel with
pumping and 1mpellmﬂ* machinery thereon;
a forked suction-pipe provided with catch-
chambers or stone traps in the manner de-
scribed, these chambers having catch grat-
ings or screens; retaining-chambers beneath

and full-way passage around the anterior of

the gratings or screens, in the manner sub-

‘stantially as and for the purposes described.

7. Inasuctiondredging apparatus,the com-
bination of a movable supporting-barge and
pumping-engine thereon to raise and impel
the dredged mater ial, a revoluble pear-shaped
harrow or suction-pipe and divided or alter-
nate catch-boxes as herein described, flexible
discharge-pipes to conduct the spoil from the

I1O
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barge to the shore or place of deposit, and | fixed our swn&tur s in. tho presenee of Lwo
ﬂ‘fl??l}"%,fSCl‘ee%lS or rirnthelr'1 Sfeparmimn 1]’1{{- Wlfll&S%B& g
chinery for extracting gold from the spol TIANTDY QT :
- the same being Droteeted from stones or ob- -' gﬁ%ﬁ%l&) \kog%ﬁi{Rl’"
5 structive materials or stoppage by the alter- |- | h L ARSAAS S B AR S
nate catch-boxes before n%med substantmlb Witnesses:
as described. ALFRED A. ENQUIST
In testimony whereof we s have llel*emlto at- Wirson D. BENT, Jr.




	Drawings
	Front Page
	Specification
	Claims

