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To all whom & maly concermn.

Be it known that I, James L. WHITE, a
citizen of the United States, and a resident of

Milwaukee, county of Milwaukee, and State .

; of Wisconsin, have invented a certain new
and useful Improvement in Dredges, of which
the following 1s a description.

The present invention relates to an 1m-

provement in dredges adapted to work upon

1o the beds of bodies of water. _

' The objects of the present invention are to

increase the efficiency of the dredge, sim-

plify its construction, and prevent its chok-
ing. |

tc  Other objects will more fully appear from |

the following specification, drawings, and
claims. o _
Fioure 1 represents a view, partly in sec-
“tion, of the operative portions of a dredge
20 embodying my invention. Fig. 2 is an en-
lareed view of the auger or cutter-head,
shown partlyin section; and Iig. 3 1s a sec-
tional view taken on the lines 3 3 of Kig. 2.
In all of the views like parts are desig-
2¢ nated by the same reference characters. .
In carrying out my invention I provide an
injector A, to which is attached a rotary
auger or cutter-head 1, which is so supported
that it may be rotated, elevated, depressed,
30 and moved about. Ishow one means of sup-
porting it which consists of a framework 2,
having legs mounted upon skids 3, which 1n
use rest upon the bed of a body of water.
This framework 2 carries bearings 4 and 5, 1
35 which is supported the tubular portion 6 ot
the dredge, which constitutes the up-leg of
the dredge. This tubular portion 6 freely
“slides within the bearings 4 and 5, so that the
auger may be raised or lowered. It may be
elevated by means of a cable 7, which passes
over the sheaves 8 8 and leads 1nshore to a
device for hauling it. (Not shown.) It wil:
drop by its own weight. The auger or cutter-

40

head 1 is mounted upon a shaft 9, which

E&sses through a steady-bearing 10 at the
yottom of the tube 6 and a hanging bearing
11 farther up, preferably above the top of the

tube 6 and above the surface of the water..

As shown in Fig. 1, the tube 6 is provided
with an elbow 12 at the top and which ex-
tends off into a flexible pipe 13 to the place
where the excavated material is to be re-
ceived. This elbow carries a bracket 14,
which supports the bearing 11.
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}

‘shaft-pipe 9

One of the principal features of the inven-
tion consists in making the shaft 9 hollow, so
that it serves the purpose of the inlet-pipe
for supplying water under pressure to the in-
jector A, this constituting the down-leg ot the
dredge. As-shown in Fig. 1, the inlet-pipe
15, which is preferably flexible and is used
for introducing water under pressure, enters
a, casing or head 16, secured to the bracket
14 and surrounding the bearing 11. This
casing 16 communicates with the interior of
the shaft-pipe 9 and permits entrance ol
water under pressure into this pipe. Leak-
age is prevented downwardly by means of &
stuffing-box 17, arranged below the bearing
11. A second stuffing-box
leakage upward around the ]

joint where the
passes into the pipe 6. The
shaft 9 is suitably rotated at the necessary
speed. One way of securing this rotation 1s
illustrated in Fig. 1. This mechanism com-
prises a spur-gear 19, secured to the shait-
pipe 9 between the two stuffing-boxes. In-
termeshing with this gear 1s a pinion 20, car-
ried upon a shaft 21. The shaft 21 is ro-
tated by means of a motor 22. As 1llus-

trated, the motor 1s a water-motor; but any

18 will prevent
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other form of motor may be employed. The

rotor is advantageously operated by water
under pressure taken from the pipe 15. A
by-pass pipe 23, connecting the motor to the
chamber 10, permits water under pressure to
enter the motor and operate it properly. Ii
desired, the apparatus may be operated with
the motor disconnected. This may occur

where it is desired to excavate without ro-

tating the cutter-head. To permit this to be
done, a valve 23* may be placed In the by-
pass pipe 23. " |
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Figs. 2 and 3 illustrate the details of the :

injector A and the cutter-head 1 and details

of the mechanism for supporting the cutter-

head. The lower end of the pipe 6 1s pro-
vided with a tubular extension 24, shown as
attached to the pipe by screw-threads, or 1t
may be attached in any other suitable way.
This extension may be removed for the pur-
pose of adjustment or repair. Its lower end
is open and the walls slightly flare outward,
as shown. Studs 25 support the steady-

‘bearing 10 without seriously obstructing the

passage through the pipe. The cutter-head
1 is conical in shape and provided with a

" | number of cutting-ridges 26. These ridges
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55 sion and the cutter-head and serve as a petti~ |
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ber 28.
29 preferably should not exceed the cross-
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are preferably spirally arranged and have | coat or means to prevent the entrance of solid

sharp edges, as shown, so that the head on
rotating will act upon the principle of an
auger. The cutter-head is preferably re-
movably attached to the pipe-shaft 9. As
shown, the parts are provided with screw-
threads, the pipe-shait- entering a central
opening 27 in the cutter-head and is there
secured by the threads. Other means than
that illustrated may be employed to secure
the parts together. - The injector A is formed
as follows: Within the center of the cutter-
head 1s a chamber 28, whicl communicates
with the central opening 27. Around the
upper face of the cutter-head and outside the

central bearing are a number of nozzles 29

which communicate with the central chani-
The combined area of these nozzles

sectional area of the pipe 9, so that the ve-
locity of the water through the nozzles 29 will
be the same or at least as much as that
through the pipe 9. Thesides of the nozzles
29 flare outwardly, as shown in Fig. 2. These
nozzles are located immediately below the
The bot-
tom of the chamber 28 curves gradually up-
ward and outward toward the nozzles 29 : but
immediately below these nozzles the walls
converge, so that the cross-sectional ares is
somewhat restrvicted. The amount of flare

of the walls of the nozzles is such that the up-

per edges of contiguous nozzles communicate
or almost communicate, so that these noz-
zles practically constitute a single annular

opening. This annular opening is located
Immediately below the annular opening

formed by the walls of the tubular extension
24 and the steady-bearing 10. The outer
edge of the extension 24 and the cutter-head
are arranged at the proper interval apart so
that an opening sufficiently laree will be
formed to permit the entrance of the exca-
vated material. The chamber 28, CUrving
and flaring outward, as it does, will direct the
stream of water which passes downward
through the pipe 9 outward and upwaird in
the form of jets caused by the nozzles 29 As
these nozzles are almost contiguous, the
water will pass upward in the form of an
almost continuous annular stream, entering
the extension 24 and passing up the pipe 6.
The solid material which is to be excavated
will drop through the opening between the
cutter-head and the extension 24. The parts
may beso proportioned, however, that water
will be drawn in through this opening, which
will assist in introducing the material to be
excavated 1nto such a position that it will be
directly acted upon by water 1ssuing out, of
the nozzles 29. |

A sertes of spikes 30 are carried by the ex-
tension 24. These spikes extend downward
adjacent to the opening between the exten-

and ohjectionable obstructions to the pipe 6.
These obstructions may be in the form of
small bowlders, large rocks, driftwood, or
other debris. -

The operation of the device is as follows:
A device for supplying water under pressure
to the pipe 15 is provided, and the pipe 13
extends to a place where the excavated ma-
terials are to be received. The entire device

1s then hauled out upon the bed of the

stream, lake, ocean, or other body of water,
the pipe 6 being elevated, while this is being
done, sufficiently high to keep the cutter 1
clear of the bottom. This may be done by
keeping a strain upon the cable or rope 7
while the frame is being hauled out. This

‘cable 1s then slackened when the cutter is lo-

cated over the desired portion of the bottom,
allowmg the tube 6 and the cutter to drop
and rest upon the bed of the stream.
under pressure is now admitted to the pipe
15. Part of this water will descend down
the pipe-shaft 9. A certain portion will be
shunted through the pipe 23 and will rotate
the motor 22 and with it the pipe-shaft 9.
The auger will be rotated only at sufficient
speed to cause it to bore into the materials to
be excavated, but not so fast as to stir up
such materials. The object of the auger is
to cause the intake of the injector to descend
mto the material, so that this material will
drop by gravity upon the top of the auger.
The weight of the parts will cause the auger
to bore into the bottom. The water under
pressure passing through the pipe-shaft 9
will enter the chamber 28 and be discharged
upward around the entire periphery of the
auger. ‘This discharging water will pass
through the extension 24, around the studs
25, and up through the pipe 6, and so to the
discharge. At the same time the material
which is being loosened by the auger will
drop by gravity into the annular opening be-
tween the top of the auger and the extension
24. This action will be assisted more or less

» by the injector-like action of the rising body

of water upward through this annular open-
img. The restriction on the discharge por-
tion of the chamber 28 immediately below

the discharge-nozzles 29 will cause an in-

crease ot velocity at this point. The water
discharged mto the sleeve 24, which, as
shown in the drawings, is much larger than
the discharge-orifices 29, will cause an in-
jector -like action and draw in a certain
amount of water through the annular sepa-
rating-opening. This will tend to assist the
passage of solid material into the sphere of
action of the rising column of liquid. This

injector-like action is not essential to the

‘successtul operation of the device, as the

solids may be introduced into the sphere of
action of the rising stream solely by the ac-
tion of gravity. Large obstructions will be
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‘prevented from entering

842,364

the annular open-
ing by means of the petticoat 30. The op-
eration of excavating is continued by al-
lowing the auger to sink to the desired depth
and then elevating it by means ef the rope 7.
As soon as the auger is raised clear of the bed
of the body of water the entire device will
move, sliding upon the skids 3, and will be
pulled inshore by the rope 7. Whenever
the rope is slackened, the weight of the parts

will cause the auger to again rest upon the’

ground and the operation of excavating again
repeated. . _

By the construction described the water
does not act upon the suction principle by
sucking up the solids, but acts directly to
elevate the excavated material by pushing
it up. The distance, therefore, which the
material can be elevated and passed is much
oreater than in a device which acts upon the
suction principle.
lar shaft 9 the effect of the tube for admit-
ting water and the shaft for rotating the
auger is secured by one device. ,

Having now described my invention, what

I claim as new, and desire to secure by Letters
Patent, 15— _ .
1. A device for excavating, having i com-
bination, a pipe for admitting water under
pressure, and a pipe for forcing off the ex-
cavated material, this latter bemng open at
the bottom, an auger below the opening for
drawing the pipes into the material to be ex-
cavated, and means for directing a stream ot
water upward into the draw-off pipe so that
the material adjacent to the pipes will fall
into the sphere of influence of the rising
stream. o | |

2. In a device for excavating material, the
combination of a pipe for admitting water
under pressure, a pipe for foreing off the ex-
cavated material, this latter being open at
the bottom, means for placing the open-end-

ed mouth of the draw-ofl pipe adjacent to the

material to be excavated, such means beng
adjacent to the open-ended mouth, and
means for passing the water upward below
such material, and forcing it up in the draw-
off pipe.

3. In a device for excavating, the combi-
nation with an injector, and a conical auger,

the top of the auger being adjacent to thein-

Jet of the mnjector. o _

4.-Tn a device for excavating, the combi-
nation with an injector and a cone-shaped
auger below and adjacent to the mtake of the
injector, and means for rotating the auger,
whereby the material will drop by gravity
upon the top of the auger within the sphere
of influence of the mnjector.

5. In a device for excavating, the combi-
nation with an injector having an intake at
the lower end thereof, of an auger for draw-
ing the intake of the injector into the mate-
rial which is to be elevated.

By employing the tubu-

>

- 6. In a device for excavating, the combi-
nation with an injector, of an auger for draw-
ing the intake of the injector into the mate-
rial to be acted upon, and a pocket carried by
the auger for holding such material in prox-
imity to the intake of the mjector.

7. In a.device for excavating, the combi-

openings between the nlet and outlet pipes,
such openings forming an injector and an
auger for drawing the intake of the injector
into the material which is to be elevated.

3. In a device for excavating, the combi-
nation with an inlet-pipe, an outlet-pipe and
means of communication between the inlet

and outlet pipes, of an auger for drawing the

outlet-pipe into the material to be acted on,
and a pocket.on the auger to hold the said
material in proximity to the outlet-pipe.

9. In a device for excavating, the combi-
nation with an injector, having a down-leg
and an up-leg, and an auger, the said auger be-
ing carried by the down-leg.

10. In a device for excavating, the combi-
nation with a pipe and an auger, a support-
ing-shaft for the auger, within the pipe, the
said pipe having an extension, and a steady-
bearing for the shaft, the said steady-bearing
being carried by the extension.

11. In a device for excavating, the combi-
nation with a down-leg, and an auger con-
nected thereto, the said auger including a
central connection for the down-leg, a hollow
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‘nation with an inlet-pipe, an outlet-pipe and
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central chamber, means connecting the

chamber to the down-leg, and an annular
opening on the top of the auger communicat-

ing with the central chamber.

12. In a device for excavating, the combi-
nation with an up-leg, an auger.below it sepa-

rated by an interval forming an annular

space, and a petticoat covering thisinterval.

13. In a device for excavating, the combi-

nation with a pipe, an extension thereon, and

100
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an auger, the auger being separated by an1n-

terval forming an annular space, and a series
of spikes carried by the extension, forming &
petticoat covering this interval.

14. In an excavating device, the combina-

tion with an up-leg, a tubular shaft therein

constituting a down-leg, an elbow on the

down-leg, a bracket above the elbow, a shaft-
bearing for the down-leg, & chamber on the
bracket, and driving means intermediate the
bearing and the elbow. S

15. In a device for excavating, the combi-
nation of an up-leg, a chamber above the leg,
o tubular shaft within the down-leg and ex-
tending into the chamber, a bearing therefor
within the chamber, a stuffing-box on the
chamber, and a stuffing-box on the down-leg,
and a spur-gear between the two.
16. In a device for excavating, the combi-
nation with a pipe constituting an up-leg, a
pipe constituting a down-leg, an auger on. the

' down-leg, means for admitting water under
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- pressure to the down-leg, a water-motor, and
- a by-pass pipe for shunting a portion of the

'Ln

IO

water under pressure to the water-motor.

17. In a device for excavating, the combi-
nation with a frame and sledge-like feet
therefor, of an injector movable in the frame,
means for vertically moving the injector, and
means for moving the frame.

18. In a device for excavating, the combi-

nation with a movable frame and sledge-like |
- feet on the frame, of an injector movable in:

the frame, means for lowering the mjector,
and means for raising the injector.

19. In an apparatus of the character de-

scribed, the combination with a movable 18
frame and sledge-like feet on the frame, of an
mnjector movable in the frame, means for
lowering the injector, means for raising the

‘Injector, and means for moving the frame,

sald moving means and raising means being zo
the same.

This specification signed and witnessed
this 27th day of November, 1905.

JAMES L. WHITE.

Witnesses: | |
- HERMAN A. HEINEN,
Eopwin HENEs.
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