No. 861,745, ~ PATENTED JULY 30, 1907.
_ J. D. MAXWELL.
HYDRAULIC DREDGING APPARATUS.

APPLICATION FILED NOV. 21, 1908,
4 SEEETS—8HEET 1.

. ; TN
t : 1 1 ;l f I -.".' ;
. | Ll L} | i i f ’ 'I;f | : !
. | i!.:‘ :! Ii : -r ‘L.
Y A N
II'l t\l'ﬂ. ,Ih}} ‘ 1 " : |
- | T i
) | P s
A | \ || " .
3 : lg &d/ mlll i — ll A ,.-‘Eo T LY "'l mex i
wxd T e T S| 1 i o= NI G\
A CHIL T L & TN Jt 0 B
- | SR Y RN
: | L] L '
S pE N AL

O, 7.

—
' _';-'1—1“-—\-. =T
. r

. 39¢

dnuentor

QAN /Z’/

Witnesses - | \Q Q\% N .

- attmﬂm;

THE NORRIS PETERS C0., WASHINGTON, D. £



No. 861,745.

4

iy
» . ."Jh...‘.J
Witnesses J

PATENTED JULY 30, 1907

. 4. D, MAKWELL. -
HYDRAULIC DREDGING APPARATUS. o

APPLIOATION FILED NOV. 21, 1006.

4 SHEETS—RHEET 2.

[ ' ,' I _ b-_ E! 78 ill} 77

dnventor

= |
79 8 7279 9

~ 7 SefFerson O Maxwes/ |

o 6. B Hesseed

- ﬂl:tmmei#

THE NORRIS PETERS €0., WASHINGTON, D, C.



No. 861,745.

PATENTED JULY 30, 1907.

J. D. MAXWELL. |
HYDRAULIC DREDGING APPARATUS.

APPLICATION FILED N0V, 21, 1008.

L 73 =
i ’ ‘
=297 ,:
|
s W I

. /6

/7
il 7841

. 4 SHEETS—SHEET 3.

. -
77
]
‘/,f/-’.-—"'
79
0 /7
N ;_—h‘:'u\
=)
i /8 i i
A 7
A7

| 2,
EE : - f | | N *Q”ff;f’m””!,‘m'lj,’ |
' T Y G M kel

/ | _ Swpc nlor
/15‘017 O Maxwes)

attazn;g



No. 861,745, . PATENTED JULY 30, 1907.
' J. D. MAXWELL. ' '

HYDRAULIC DREDGING APPARATUS.

- APPLICATION FILED KOV, 21, 1908,

//“#
&

~ 4 SHEETS—SHEET 4.

DS
13
NS

67

2N
W
%f

N
NN

e\
W 7Z72z22%

T
DG
Wml

N

, ANTIIN
L D LT LT 1 L 7 o g

22002277
3

9
l\s .
N

N
N

NENTHES 1

el

l -
=
]

i

0

A

S
N

-
AR

A

N\
N

3

B

29

o W) Sl el ] ] el il | o] s el el vt el e it e it e | v i

) .1 I
‘;}‘J | anvautbr.
o N | SEjFEr S0 D Morxwel/
Witneases | N | _ '
@WZ/W =y 6 B3 Mhereitl.
4 /A ,éé:%v . ' , | | 1 . itornesy

[ ]
THE NORRIS PETERS CO., WASHINGTION, p. ¢,



10

15

20

20

_30

30

4(0)

45

50

UNITED STATES PATENT OFFICE

JEFFERSON D. MAXWELL, OF ANDERSON, SOUTH

CAROLINA.

HYDRAULIC DREDGING APPARATUS.
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To all whom it may concern:
Be it known that I, JErrERSON D. MALWDLL a, (311‘,1-

zen of the United C‘»mtes residing at Anderson, in the

county of Anderson and State of South Carolina, have
invented certain new and useful Improvements in
Hydraulic Dredging Apparatus, of which the follow-

ing is a specification.

This invention relates to an 1mproved means for re-
moving mud, silt, sand, ete. from the bottom of lakes,
rivers, dams, reservoirs, canals, and the like, and more
particularly to an apparatus for this purpose which 1s
operated largely by the natural head of the water.

The objects of the invention are to provide im-
proved apparatus of the above character, and to so ar-
range the scveral parts as to accomplish the desired

results in a very convenient, simple and efficient man-

ner. |

With the above and other objects in view, the in-
vention consists in the construction of an improved
dredging or suction head and associated parts, together
with certain novel details of arrangement hereinatter

described, and illustrated in the accompanying draw-

ings, in whichi— -
Figure 1 is a view, partially in vertical section, show-

ing the manner of installing my camplete apparatus
at an ordinary dam. Tig. 2 is a plan view of my im-
proved dredging head. TFig. 3 is a perspectwe view
of the head and associated parts, part of the casing be-
ing broken away. TFig. 4 is a vertical section of said

head and connections; and Ifig. 5 is a horizontal sec--

tion of the head, showing the arrangement of stirrers
and blades. Fig. 6 is 4 view, in perspective showing
my preferred arrangement of supportlnﬂ and operating
means. Iig. 7 is a sectional view of one of the details

of construction.
As is well known, it is a common occurrence for res-

eryoirs, ponds, and the like to become filled to a

areater or less degree with, mud, silt, or sand, etc., which
is washed down by rain and such accumulatwns are
objectionable, owing to the fact that they diminish
the depth or capacity, or both, of the reservoir. The
common method of removing such accumulations, as
heretofore practiced, has been to dredge them up and
carry them away, by means of diggers and pumps,
driven by powerful engines. Such a method 1s ex-
pensive, in that it necessitates the expenditures ol a
large amount of energy or power in bodily lifting the
excavated material through considerable distances. In
the present invention, I propose to utilize the head of
the water, itself as the source of power in performing
the work of lifting and conveying the material, and

* merely employ a small auxiliary motor to assist in stir-

9D

ring up the accumulations.

Referring to the drawings in detail, 1 represents my
improved dredging or suction head. This rests on the
bottom of the lake or reservoir, and has attached there- |

to vertical hinged rods 4, which project above the sur-

face of the water. Associated therewith 1s a scow or
flat boat, 2, which floats immediately above the head
1, and which carries any suitable means, as, for in-
stance pinions, codperating with racks on the bars 4,
for raisine and lowering the head, and also a small mo-

tor, 3, of any desired type, for rotating the vertical

shaft 5, hereinafter described. Referring particularly
to Figs. 4 and 5, my improved dredger consists of a
cylindrical casing 1, open at the bottom, and closed
at the top, and having a stand pipe 15, set onto the
center thereof, left open at the top, but closed at the

bottom.
The rods 4 are attached to cither side of the casing 1
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and are provided, as at 13, with hinges, whereby the

casing may adjust itself to the irregularities of the lake
bottom. The rods 4 are joined as by a brace 14, to
which, also the upper end of pipe 15 issecured. Through
2 bearing in this brace member, and through the top of
the head, at the bottom of pipe 15 the vertical shaft 5

passes, and is journaled. This shaft is provided with

a universal joint as 6, to allow for movement of the
head. On its lower end, near the bottom of the cas-
ing or head, the shaft 5 carries a hub, 8, to which are
attached four or more radially disposed blades, 9, set
at an angle, like fan blades. The blades are further
held by inner and outer brace rings, 11 and 12.  Se-
cured between these rings, are four or more sets of dig-
gels or stirrers, 10, arranged alternately with the blades,

9, and consisting of downwardly mchned points or

“plows of suitable shape.

Referring to Figs. 2 and 3, it will be seen that the
stand pipe 15 is tapped at its bottom by four horizon-
tal pipes, 16, lying along the top of the casing 1, and
each of which, in turn, branches, by means of a ¥Y-con-
nection into two smaller pipes 17. These smaller pipes
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are bent downwards over the sides of the casing 1, as

clearly shown in Fig. 3, and terminate adjacent the
bottom edge of the said casing. These constitute re-
lief or supply pipes, and their purpose i1s to supply
water to the outer edge of the suction head, in case 1t
becomes buried in the mud or sand. They thus pre-
vent choking, and also obviate the pressure on the
head which would otherwise result ifrom the suction
within.

The suction or dredgmg pipes proper consist of a plu-
rality (sixteen, as shown) of intakes, 18, protected by
suitable guards, 19, to prevent the entrance of coarse
material. These intakes pipes branch, in groups of
four, from four other pipes 20, in the nature of flexible
rubber or canvas hose. These pipes 20 join in pairs to
form other flexible pipes.21, and these, 1n turn, as
shown in Fig. 1, finally unite as at 22 to form the main
suction or discharge pipe 23. This is also flexible for
some distance, to admit of proper manipulation.

Above the junction 22 is located another and smaller
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boat 28, or other suitable support.
arranged a gate valve 27, operated by a handwheel, 31.
IFrom the junction also rises a small pipe 29, terminat-
ing above the boat in a valve 32. This arrangement
is to permit of the escape or admission of air from or to
the main pipe. TFitted to this pipe is a T-connection,
30, carrying a valve, 33, opening under water, and con-
trolled from the boat 28. The hose 23 connects with a
section of ordinary pipe, 24, of any desired length, and
supported by means of floats, 34. This pipe is prei-

erably supported in an inclined position, as shown.

From. its lower end, leads another piece of flexible
hose, 25, to the sluice gate.

35 is the dam, provided with the usual sluice gate,
36, operated by any suitable means, shown in the pres-
ent instance as a rack and pinion 37. |

38 1s an auxiliary sluice gate, working fmgfunst the 1n-

side of the dam, and carrylng a pipe connection 39,

into which the end of the hose 25 is sécured. In the
end of the section 25, just belore 1t enters the connec-
tion 39, 1s arranged a valve 39", controlled from the

“dam by means of a rod 39", extending above the water.

Also fastened in this connection 39 i1s one end of the
discharge pipe or hose 26, which extends through the
gate aperture and runs down outside the dam.

The operation of the system 1s as follows: The pipe

line is filled with water by closing the valve 39* and

opening valve 33, the air contained in the pipe escap-
ing by means of valve 32. Then, upon closing valves
32 and 33 and opening valve 39 the action is started.
The motor 3, (which may be a gasolene engine or other
suitable device) rotates the shait 5, and drives the
stirrers 10, and blades 9.
by the stirrer, and, the water, entering under the edge

of the casing 1, both directly and through the branches |

of pipe 15, mixes with the loose material, and the re-

volving blades lift the mixture toward the mouths of |

the intake pipes 18. It will be observed that, owing

to the head of water above the suction head; the pres- |

sure of the water will be considerable, and it will rush
up into the intake pipes with a velocity suffi

lcient to

~easily enable it to carry along the mud, sand, ete.

45

The excavated material will be driven through the
main dredging pipe, 23, 24, 25, and finally out through
the discharge pipe 26. In the arrangement shown
the force tending to urge the water through the pipe-

~ line is dependent both upon the static pressure due

o)

99

" material is removed and carried off.

60

to an effective head equal to the distance from the sur-
face of the water to the center of connection 39, and

upon the siphonic action, due to the depending end
of the discharge pipe. If, however,. the water level
should: fall to or below the level of the sluice gate, the
dredging action would sfill continue, due to siphonic
action alone, so long as the discharge end of the pipe
26 is led to a. point below the water level, and the lift
does not exceed 32 Teet. |

By virtue of the flexible connections 21 and 23 the
suction head may be moved about as desned, a8 the

In Fig. 1 of the drawing I have shown one form of
float or scow and operating means for the tank or head
1, but in practice I prefer to employ the construction
of float or scow and lifting or elevating means shown
in Figs. 6 and 7. In Fig. 6 the reference numeral 40

65 designates a scow hswmg an opening or passage-way 41 |

In the junction 22 is |

‘also passing over 4

The mud ete. is loosened up

,‘ valve 27 is closed.

861,745

throughout about one-half of 1138 length to permit of the
passage therethrough of the outlet pipes 21, leading from

the head, when the latter is elevated. Rising verti-

cally from the scow 1s a plurality of standards 42 hav-
ing the connecting cross-pieces 43 at the top thercof.
Journaled in two of the vertical standards 42 1s a drum

44 having fixed to one end thereof a sprocket wheel

45 over which passes a sprocket chain 46, sald chain

shaft of which is attached a crank handle 48 by means

of which the drum 44 may be rotated. Secured to

said drum are four lifting cables 49 each of which passes

.over o pulley 50 secured to the cross-pieces 43, the

lower ends of the cables being attached to rings 51 se-
cured to a suitable frame work 52 carried by standards
53 rising upward from the head 1. The operating shaft
54 for operating the diggers or stirrers arranged within

the head and which corresponds with the shaft 5 of the

other figures, 1s longitudinally grooved as at 55, Fig. 7,
and with this shaft is splined a sprocket wheel 56,
about which a sprocket chain 57 passes, said sprocket

: chain being operated by any suitable form of motor to
rotate the shaft.

The sprocket wheel 56 1s mounted
upon a spherical support 58 that 1s housed 1n a‘suitably

{ formed casing 59, and has a ball raceway in which a

series of balls 60 are ireely mounted and upon which
the spherical body 58 normally rests. The said casing

59 is secured to a well door 61 supported upon suitable

cleats within the well of the scow, a suflicient space
or opening 60 being provided in the bottom of the cas-
ing 59 and in the well door 61 to permit of a lateral or
swinging movement of the shaft 55 in all directions.
When it is desired to raise the head, this can be
accomplished byrotatingthe crank ha,ndlt, 48 in a di-
rection to wind the 11ft1ng cables 49 on the drum 44,

and this will tend to raise the head up through the Well

in the scow to a sufficient height to enable access to be

small sprocket wheel 47 to the
75
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gained to the interior of the head for repairing or ex- -

amining the diggers or stirrers or for transportation

purposes. The pipe line will also rise with the head,

“and can be freely brought to the surface through the -

passageway 41, above referred to, formed by Lhe blfm-
cated portmn of the scow or boat.

When it is desired to shut down the plant, 'Lhe oate
Then, by admitting air Lhmurrh
valve 32, the pipe line Will empty itself, and, owing to
its buoyancy rise to the surface. Then, by detaching
pipe 26, and closing gate 36, auxiliary gate 38, carrying
pipe 25, may be hoisted to the smfacc and the plpe
dlsconnected

It will be seen that by the above apparatus, I have
provided means whereby dredging may be accom-
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plished with the expenditure of very little artificial

power, and it is thought that the economy, simplicity,
and efficiency of my system will be 1ead11y appr ecmted
by those skilied in the art.

It will be understood that where I use the word ‘‘res-

ervoir” I intend to include any natural or artificial
body of water whatsoever. |

I claim as new and desire to secure by Letters Pat-
ent:— |

1. In a ]:iydraulic dredging apparatus, a suction head

comprising a casing, and means for supplying water to the
lower edge of said casing. -

2. In a hydraulic dredging apparatus, a suction head,
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suction pipes extending therefrom and tending to produce
a vacuum therein, and hydraulic means acting around the
lower edge of the lhead for preventing undue pressure on
the same, | | .

3. In a hydraulic dredging apparatus, a suection head
consisting of a closed casing, a stand pipe rising vertl-
cally therefrom and opening under water, and relief pipes
oxtending from the stand pipes, and termlnatm adjacent
ihe lower edge of said casing.

4. In a hydraulic dredging apparatus, a suction head,
suction pipes extending therefrom, means for supplying
water around the lower edge of said head and means with-
in said suction head for loosening up the material to be
excavated. | | |

5. In a hydraulic dredging apparatus, a suction head
open at tlie bottom, suction or intake pipes projecting
thereinto and extending therefrom, and motor driven
stirring means arranged within said suction head, and com-
prising digeers adapted to act on the material below said
head.

6. In combination, a suction head, a suitable support
arranged above the c:.ame, hinged members connecting said
head with said support, stirrers in said suction head oper-
ated by a vertical shaft having a universal joint, and a mo-
tor carried by said support and arranged to drive .sald
shait.

7. In a suction head, a plurality of intake pipes pro-
jecting downwardly thereinto, and means within said head
for lifting the excavated material toward said intake pipes.

8. In a suction head, a casing, intake pipes extending
downwardly thereinto, and rotating means arranged in
said easing comprising alternate radially disposed diggers
and inclined Dblades, whereby the material to be excavated
is both looscened up and lifted toward the intake pipes.

9. In a hydraulic dredging apparatus, a main flexible
suction pipe supported under water by means of floats, a
suction head, and a plurality of branch suction pipes ex-
tending from said main pipe, and terminating in said suc-
tion head. |

10. In a hydraulic dredging apparatus depending for its
action, upon the natural head of water, a suction pipe con-
sisting of suitable sections means for supporting the same,
in a substantially siphonic configuration, and suitable air
and water pipes and valves attached to said suction pipe at
its hichest point, whereby the operation of the apparatus
may be controlled, without the use of pumps.

11. In a hydraulic dredging apparatus depending for its

action, upon the natural head of water, a flexible discharge

pipe, and means for leading said pipe through a dam or
the like, comprising double sluice gates operating to close
the same orifice in the dam, and to one of which the dis-
charge pipe is detachably connected. |

12. In a hydraulic dredging apparatus, a suction head,

water inlet and outlet pipes therefor, said outlet pipe ter-

minatine in a plurality of Dbranches, a junction box in
said pipe, and a valve in said junction box.

13. In a hvdraulic dredging apparatus, a suction head,
water inlet and outlet pipes therefor, said outlet pipe Iy-
ing entirely under water, and terminating in a plurality of
hraneches, a junetion box in said pipe, a valve in said junc-
tion box, and a vent pipe also connecting with said junc-
tion hox and extending above the surface of the water.

14. In a hydraulic dredging apparatus, a suction head,
inlet and outlet pipes therefor, said outlet pipe lying en-
tirely under water and containing a junction box, a valve
in said junction box, a water supply and vent pipe also
connecting with said junection Dox, valves In said pipe, a
hoat or other suitable support above said junction box, and
means for controliing all of said valves from said support.

15.

In a suction head, a casing, a standpipe projecting |

&3

upwardly therefrom and opening under water, a plurality
of branch pipes extending from said stand pipe, and each
of said branch pipes being provided with a plurality of
branches diverging therefrom. |

1G. In a suction head, a casing adapted to rest on the
hottom of a reservoir, a stand pipe opening under water
ettmdmﬂ vertically therefrom and pl‘OVlde with a plural-
ity of Dranches, said branches being bent over the sides of
said casing, and terminating adjacent its lower edg

17. In a suction head, a casing, water outlet p1pes Con-
necting therewith and terminating, in said casing, in a
plurality of groups, cach group comprising a plurality of
suction pipes. | _

18. In a suction head, a easu*lb, water outlet pipes con-
necting therewith and terminating in said casing in a pla-
rality of groups, each group comprising & plurality of suc-
tion pipes, each suction pipe being provided with a suitable
foraminous guard.

190. In a hydraulic dredging apparatus, a flexible pipe,
having one end extending beyond a bank of the I'eServolr
heing dredeed, and having its other end connected with a
vertically movable suction head, and a scow arranged
above said head and provided with a well, and pasgsageway
opening from said well through the end of said scow,
throueh which well and passageway the suction head and
connecteod pipe may be vertically lifted.

20. In a hydraulic dredging apparatus, a suction head,
power driven stirrers therein, a scow arranged to support
said head, and a shaft attached to said stirrers and mount-
ed in said scow by means of a journal having univergal
inovement. |

21. In a hydraulic dredging apparatus, a suction head,
a floating support therefor, motor driven stirring means ar-
ranged within said head, and a power transmitting s]mft
extending between said head and said stupport, said shait
being universally journaled in said support and aiso pro-
vided with a universal joint, whereby its operation Is
not interfered with by displacements of said support.

22. In a hydraulic dredging apparatus, a scow, dredg-
ing means supported thereby, a shaft for operafing said
dredging means journaled in said scow, the journal com-
prising a spherieal member, a casing therefor, and rolling
members, arranged Dbetween said spherical member and
said casing, whereby free rocking movement is permitted,
between said shaft and scow.

23. In a hydraulic dredging apparatus, & suction head,
a support therefor, a well in said support through which
said head may be hoisted, and hoisting means carried by
said support comprising a drum, and a plurality of cables
connected with sald head and adapted to be wound on said
drum.

24, In a hydraulie dredging apparatus, a sapport, a suc-

tion head arranged thereunder, stirring means in said
head, a shaft connected with said stirring means and ex-
tending through said support, a universally mounted jour-
nal in said support for said shaft, and a driving sprocket
slidably mounted on said shaft.
In a hydraulic dredging apparatus depending for
its operation on siphonic action, a suction pipe consisting
of suitable sections supported by means of floats in a sub-
stantially siphonic configuration, and air and water pipes
and valves attached to: said suction pipe at its highest
point, whereby the operation of the apparatus may be con-
trolled.

In testimony whereof I have hereunto set my hand in
the presence of two subscribing witnesses.

25.

JEFFIERSON D, MAXWIELL.

Witnesses :
J. GRANVILLI MBYERS,
Gro. W. RBA.
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