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To all whom 1t may concern: -

Be 1t known that I, WarTer LiyTron, a

citizen of the United States, residing at Chi-
cago, 1 the county of Cook and State of

1lhinois, have invented certain new and use-
ful Improvements in Hydraulic Dredges, of

which the following is a specification.

My imvention relates to improvements in

hydraulic dredges, and has for its general ob-
ject to provide an hydraulic dredge of novel
and improved construction, which in some of

1ts features is particularly adapted for allu-

vial gold dredging.
In dredging auriferous gravels great diffi-
culty is experienced in maintaining the

dredgmg operations continuously for any
length of time by reason of the constant

clogging or stoppage of the suction nozzles

and pipes by large gravel or peculiarly shaped

rocks, frequently necessitating the lifting of
the suction pipes above the water line for
clearing the obstruction, and thereby neces-
sitating the subsequent priming of the suc-
tion pump and consequent loss of time.
One of the salient features of my invention
15 the provision of suction dredging appara-
tus whereby the dredging operation may be
less frequently interrupted than in the use of

the ordinary suction dredge, and whereby
the working dredging nozzle is constantly

presented to the work in position most ad-
vantageously effecting the removal of the
gold bearing deposit, without disturbance
thereof such as to cause a settling of the gold

to a level below the depth of effective opera-

- tion of the suction apparatus.
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More specific features of my invention will
become apparent to those skilled in the art
from the following description taken in con-
junction with the accompanying drawings,
wherein I have illustrated an embodiment of
my mnvention in simple form.

In the drawings; Figcure 1 is a front view
of the bow of a dredge equipped in accord-
ance with my invention; Fig. 2 is a side
view thereof; Iig. 3 is a plan view; Fig. 4 is

a sectional diagrammatic view of the suction

%ipe and 1ts connected mechanisms, and;

1g. 5 18 a detail end view

nozzle. o | |
In general I preferably provide my im-

proved dredge with companion suction pipes

and their appropriate centrifugal pumps or

other exhausters, arranging each suction

pipe for independent elevation and depres- |

of the suction

| sion so that either may be worked to the ex-

clusion of the other, and providing each sue-
tion pipe with an appropriate nozzle de-
flected at its extremity from the line of the
pipe and arranged for rotation for most
elfective presentation to the work, the noz-
zles of the two pipes being arranged for syn-
chronous rotation irrespective of the ver-

tical elevation of the respective pipes, so-that
60

at all times each nozzle may stand in appro-
priate position to immediately resume work

60

left by its fellow, and in the identical rota-

tive position to make the cut precisely as

started by its fellow.
Further my invention contemplates the

provision of suction apparatus wherein the
cross sectional area of the path of travel of
the spoil or material may be greater in the
suction pipe than at the mouth of the nozzle,

greater between the runners of the pump
than at the intake, and greater at the ex-
haust of the pump than at the intake, there-

70

75

by to minimize the possibility of clogging or -

stopping of said passage by any body capable
of passing the nozzle.

Further my invention generally contem-
plates the provision of an improved nozzle
construction; wherein the inlet area is most
etfectively reduced, and wherein the inlet
end 1s made in the form of a normally closed
Jjaw capable of being opened to drop out any
obstacle that may lodge therein. ~And fur-
ther 1t provides a construction whereby a

plunger action: of the material in transit

may be utilized to assist in the removal of
such obstacles.
In the particular: construction shown 10
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indicates a suitable hull, which it will be -
understood may be conveniently provided at -

its rear end with the customary spuds, not

shown, and provided with a suitable project-
g frame 11, atfording support to the hoist-

ing pulleys. Two suitable pumps, 13, of any

desired construction, herein illustrated as of

ordinary centrifugal pump construction hav-
ing a shell 14, revolving runners 14/, an axial
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inlet 15 and a tangential outlet 16, are mount-

ed at the bow of the hull in connection with
the vertically movable suction pipes 17, 17,
connected with suitable pivoted  skeleton
booms 18, mounted on pivotal supports 19
coaxial with the pump inlet 15.

The companion pumps 13 are independ-
ently driven as by belt 20, and the com-
panion booms 18 may be raised or lowered
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by independent tackle 21, suitably connected,
for power operation, with a steam hoist 22,
and shore lines 22’ for opposite sides of the
‘boat are arranged for control irom the same
5 source of power. -
- Each of the suction pipes 17 is preferably
provided with a rotatable angular nozzle
structure 23, the angular bend of which may
conveniently be about 45°.  The non-rota-

15 tableportion of the suction pipe and the rota- |

table nozzle are connected to leave the inte-
rior of the pipe smooth, and the nozzle 1s
preferably provided with an integral drum
- 24, adjacent its point of connection with the
15 non-rotatable pipe to recelve a cable 25 b
means of which the nozzle may be rotated.
Both nozzles, similarly equipped, have theu
operating cables 25 passed over suitabie pul-
leys 26, carried by the booms; or other suit-
oo able supports, and guiding pulleys 27, co-

axial with the pivotal points of the boom, for |

connection in common with an operating
drum 28, of suitable construction. 1t will be
~ understood, therefore, that when the nozzles
o 23 are once adjusted to similar positions, ro-
tation of the drum 28 will change the posi-
tions of both nozzles synchronously irrespec-
tive of different vertical elevations of their
~ booms. . o N
a0 Bach nozzle 23 is provided with a reduced
mouth, the reduction being preferably eifect-
ed by means of arcuate inserts 30 and 31, the
lower insert 30 preferably covering about
half the circumference of the nozzle, and the
g5 upper insert 31 covering preferably about
" one sixth of the circumference. 1 have
found that this form of reduction is very et-
 fective in preventing the ingress of large
~ boulders or the like into the suetion pipe-and
+0 that in general bodies which pass the nozzle,
~ reduced as above described, will pass through
the suction pipe without lodgment therem.
The suction pipe is preferably of uniform di-
ameter throughout its length, and at its ex-
+5 tremity communicates with the inlet 15 of the
| Pumpof similar diameter. The effective or
linear distances between the heels of the run-
 ners 14- of the pump, are preferably greater
‘than the diameter of the inlet 15, so that any
«o body which may pass through the inlet 15
may with certainty be discharged between
the runners of the pump, and in the same
fashion the outlet 16 1s preferabiy of greater
“area than the inlet to work to the same end.
55 The discharge 16’ is preferably disposed to
- form a stack ascending preferably nearly ver--
tically to a considerable height above the
level of the pump, whereby in the normal
 operation of the dredge, a considerable body
g0 of material wiil be maintained constantly in
~ a process of elevation to the sluice. 1 have
- found this arrangement to be most efiective
- for minimizing serious stoppage of the pipe,

for while the nozzle may clog with a stone or.

g5 the like, as soon as such clogging occurs |

power may be thrown off from the pump,
permitting the heavy body ot material m

-y
;

transit through the stack or discharge 16 to

descend, to lend its weight and pressure to

the material within: the suction pipe proper, »g

thereby to tend to eject the obstacle lodged

hereinhefore described, in which the piping
and free areas hetween the runners of the

pump are of relatively great diameter, capa-

ble of freely passing material entrained

‘in the nozzle without breaking the seal of the -
pump or requiring its repriming. This ac-

tion is greatly facilitated by the construction |
75

throuch the nozzle. At times, however, the -

rock clogeing the nozzle is so jammed therein

80

as to resist the above desceribed plunging ae-

tion of the material within the dischargepipe
16, so that the suection pipe is temporaril:
? ! ' A ..L _

out of commission. Under such condifion

the hitherto inactive suction nozzle, siready
primed, may he dropped 1nto the place of

85

the clogged suction nozzle and the power .

switched to the theretofore idle pump. It1s
desirable further that the nozzle of the 1dle
pump shall be always kept under water m
order that it may not need priming any oi-

tener than is unavoidable, and I therefore,

900

provide for the freeing of such clog gilﬁg-ﬁb%ﬁ o
stacles as resist the plunger action above de- -

| seribed without the lifting of the pump noz-
zle above the water line. To thisend 1 con- -

95

struct the pipe nozzle with a jaw portion 35

hinged as at 36 to the body of the nozzle, and
capable of heing opened to drop out of the
100

nozzle anything that may have lodged in the
rifice thereof. - | . | .

The movable iaw 35 may be operated m

various ways, the construetion which I have

herein shown being a simple arrangement to -

this end, and comprising a yoke 37 strad-

‘aw, and pivoted to the solid body of the

y ¢ 105 -
dling the suction nozzle over the movable

nozzle as at 38.  The yoke has centrally con-

nected thereto a link 39 pivoted as at 40 to

the iaw 35, in such fashion that when the
pivotal points 38, 40 and the toop of the yoxe

110

are in alinement the jaw is tightly closed.

For operating the lever closure above de-
scribed a collar 41 is slidingly mounted on-
the straight part of the nozzie %23 and-con-
nected by links 42 with the center of the

3’*01{.@ 37 y sald GCH&I‘ al"ra,ngeld 10 b@{ slid lon- -- .
gitudinally of the nozzte by means of an

operating bar 44 having its upper end acces- .

sible from the deck of the dredge, and its
lower end provided with a yoke 45 straddling
the collar. Obviously as the bar 44 1s arawn
upward the connaection 42 puils the yoke 37
back beyond the line of center 38 ana 40, and
‘the shorter line 49 pulls up the jaw 35 so as

to open the iaw and release any body wedged
therein. Restoration of the bar 44 reverses
the movement and throws the yeoks 37 for-
ward until it is in the position shown I Kig.
130

4, wherein the several pivotal centers are in

120
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ahnement and the jaw is locked as by a set
toggle. Now 1t will be seen in general that

in the operation of a dredee, as above de-
scribed, one nozzle may be maintained be-

low the water iine but above the level of the
work while the other nozzle is envaged, the

operating nozzle being presented to the work

In practice preferably at about a 45° angle
vertically, lengthwise and cross-wise of the
dredge.  II the nozzle clogs it is immediately
hifted and the companion nozzle dropped to
take 1ts piace on the work, and the primed,
theretofore 1dle pump started in operation.
The stoppage of the operating pump per-
mits the plunger action of the material body
in elevation through the discharge stack 16
tending to force out the obstacle from the

nozzle, and should this operation fail the

nozzle jaw may be opened without the lifting
ol the nozzie above the water line, thereby
to release the clogging material. In this
way 1t 1s insured that the dredge as an en-
tirety 1s maintained in operating condition
for a maximum proportion of its working
time.

While I have herein described in some de- -

tall a specific embodiment of my invention
which I believe to be new in many of its
structural features, it will be understood
that such description is for purposes of full
disclosure and that my invention might be

embodied in widely variant forms and with

many structural changes within the spirit of
my invention and within the scope of the ap-

pended claims.

Having described my invention, what I
claim is.

1. In a dredge of the character described,
the combination with a pump having an in-

I

to the outlet of larger diameter than the in-

let, of a suction pipe having a diameter not

greater than that of the inlet and a nozzle
having its extremity reduced to an area less
than that of the suction pipe.

2. in a dredge ol the character described,

the combination with a pump having an in-
let, a larger outlet, and free path of com-

munication from the inlet to the outlet of
greater dimension than the inlet, of a suction
pipe of diameter not greater than the inlet, a
nozzle at the extremity ol the suction pipe

reduced at its end, and a stack of diameter

not less than the punmp outlet, communicat-
ing with said outlet, and extending upward
from the pump. |

3. In a dredge of the character desecribed,
a centrilugal pump provided with an inlet, a
larger outlet and runners separated at their
innermost points to a greater extent than
the cdiameter of the inlet, of a suction pipe of
diameter not greater than the pump inlet,
an opening-jawed nozzle for the suction pipe
and means for opening said nozzle.

4. In a dredge of the character described,

let, an outlet, and free passage from the inlet

‘the combination of a pump, a suction pipe
“communicating therewith, an angular nozzle

rotatable with respect to the suction pipe,

8

and: of normally smaller diameter at its ex- .

tremity than said suction pipe, and means
for rotatme said nozzle.

5. In a dredge; the combination of a sue-
tion pipe, an angular nozzle rotatable upon
the suction pipe, means for rotatably adjust-
g sald nozzle, that it may be positioned for

70

)

presentation with a downward and lateral

imchine, and means for advancing the nozzle

and suction pipe to the work at an angle to

the axis of the pipe.
6. in a dredge of the character deseribed,

80

I & hull, a pump, a suction pipe communicat-

g with said pump, an angular nozzle rota- -

table on the suction pipe, a drum connected

with said nozzle to impart rotation thereto, a

cable for rotating the drum, extending to and

operable from the hull.

7. In a dredge of the character described,

a suction pump, providing an inlet, and an

outlet of larger diameter, and blades or run-

ners separated at their innermost points by a

distance greater than the diameter of the

pump 1inlet, a suction pipe, communicating

with the pump inlet, and reducing members

In the extremity of said pipe, conforming

with portions of its periphery. -

8. ?n a dredge of the character described,
a suction pump, providing an inlet-and an
outlet of larger diameter, and blades or run-
ners separated at their innermost points by a
distance greater than the diameter of the

| pump 1nlet, a suction pipe, communicating
with the pump inlet, and removable reducing

members In the extremity of said pipe con-
forming with portions of 1ts periphery.

9. A suction pipe nozzle normally of sub-
stantially uniform diameter, and reducing
parts conforming to portions of the periph-
ery of saidnozzle, detachably secured thereto.

10. A suction pipe nozzle provided with
an opening jaw.

11. A suction pipe nozzle comprising two
parts united for relative movement to open
as a Jaw, and means for normally locking said
Jaw parts in closed position. -

12. In a dredge of the character described,
a hull, a pump, a suction pipe communicat-
ing with said pump, a nozzle at the extremity

ol said suction pipe, comprising two con-

nected parts relatively movable to open the
end of the nozzle to an abnormal size, and
means for operating said
accessible from the hull.

13. In a dredge of the character described,
a hull, a pump thereon, a suction pipe con-
nected with said pump, an opening nozzle at
the end of said suction pipe, comprising a
relatively stationary part and a hinged part,

85
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opening nozzle -

125

levers for opening and closing said hinged

part, and means for actuating said levers
accessible from the hull. '

130
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14. Ina dredgé of the 'chara;cterdéseribéd,;

a hull, a pump thereon provided with an

“inlet, and a larger outlet, and runners sepa-

rated at their inner edges a distance greater

than the diameter of the inlet, a stack or dis-
charge pipe extending upward from the out-

let, a suction pipe connected to the inlet, of &
“diameter not exceeding that of the inlet, and

10

two companion pumps and suction pipes,

segmental reducers 1 the extremity of the

suction pipe redueing its free area to less than

the area of the suction pipe. |
15. In a dredge of the character described,

means for independently raising and lower-

. ing said suction pipes, rotatable nozzles upon

sald suetion pipes, and means for synchro-
nously rotating the said nozzles.

029,613

16, Tn a dredge of the character described, -

a plarality of pumps, suction pipes connect- o

- ed therewith, means for independently rais-
ing and lowering said pipes, rotatable an-

20

gular nozzles on said pipes, and means con- -

trolled by a single prime mover operable on
the hull of the dredge for synchronousty ro-

tating said angular nozzles to maintain them .
constantly in like positions relative to their:

pipes irrespective of the elevation of their

pipes.

hand in the presence of two witnesses.

~In the presence of—
- Forte. Bain,
Mary K. ALLEN.

In testimony whereof I hereunto set my .

WALTER LYTTON.
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