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To all whom it may concer.: |

- Be it known that I, WALTER M. BAILEY, &
citizen of the United States, residing in the
city, county, and State of New York, havein-
vented certain new and useful Improvements

in Apparatus for Dredging, of which the fol-

lowing is a specification. =

This invention relates to the method of and
apparatus for dredging sand, mud, silt, and
other materials, and particularly to apparatus
of this character wherein the dredging is ac-
complished by suetion. Heretofore in such
apparatus a suction pipehaving asuection noz-
zle has been employed carried by a erane and
adapted to be adjusted vertically toward and

from the material to be dredged and laterally

thereover, the pipe being provided with a

20
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floxible portion to permit such adjustment.
The dredging has been effected by aninduced

current, tending to suck the material to be

dredged into thesuetionnozzleand up through
the pipe.

suction through the pipe, that most generally
used being a centrifugal pump in connection
with the suction pipe and adapted to create a
powerful suction therethrough and discharge
the material lifted at a predetermined place.

. The pump and crane in such apparatus are

30
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usually carried by a barge or other vessel

adapted to be floated over the spot to be
- dredged, and to be advanced as the dredging

proceeds. In dredging with suech apparatus,

oreat difficulty hasbeen experienced in grasp-

ing and lefting the material to be dredged in

sufficient proportion relative to the amount

of water raised to the suction pipe, especially
where the material hasconsisted of hard sand

- or mud, clay, or other firmly deposited or te-

3O
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nacious materials, and in such cases it has
been necessary to adjust the suction nozzle
into close proximity to the material in order
to increase the velocity 'of the induced cur-

rent at the nozzle sufficiently to loosen and

raise the material. This adjustment causes
a oreat resistance to the suction, and conse-
quently throws a greater load on the suction

pump. Toobviate thisdifficulty, mechanical

means, such as rotary cutters, have been emn-
ployed to loosen the material adjacent to the
suction nozzle, and for the same purpose hy-
draulic jets at the nozzle have been used.

Various well known devices are
employed for ereating this induced currentor

1

My invention aims to provide an improved
dredging apparatus which will be facile of
and effective in operation, and by which the
above deseribed method of dredging may be

availed of.

To this end, in ecarrying out my invention
I construet my improved dredging apparatus
in its preferred form with certain structural
improvements in the apparatus for Increas:
ing its efficiency and convenience of opera-

tion, as will be more fully hereinafter set

forth. \
Inthe accompanying drawings, which 1lius-

trate the preferred form of my improved ap-

paratus, Figure 1 is a vertical section of a

55
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dredging barge showing the working parts of

the dredging mechanism in elevation. Tig.

| 2 isan enlarged fragmentary view of the mast

and manipulating mechanism partially in see-

70

tion. Fig.3 is afragmentary elevation of the

mast showing the tackle-drum and its driving
gear partially in section.
section thereof on the line 4—4. Fig. 518 a
fragmentary elevation of the mechanism for
axially adjusting the suction pipe. Fig. 6 is

| a fragmentary plan partly in section of the

gearing for oscillating the mast and the suc-

‘tion pipe carried thereby. Fig.71s an en-

larged fragmentary axial section of my im-
proved nozzle. Fig. 8 is an end view thereof.
Fig. 9 is a diagrammatic view showing the

{ preferred position of the nozzle in operation.

Fig.10 is a diagrammatic view showing in full
lines the preferred initial position ot the noz-
zle at the beginning of its stroke in one di-

rection, and in dotted lines the initial posi-
“tion at the beginning of its stroke in the re-

verse direction. . _
Referring to the drawings, let A indicate a
barge or other suitable provision for carrying

the dredging apparatus, B the suction pipe

as a whole, C a centrifugal pump connected
to the pipe B for inducing the suction cur-
rent therethrouch, D the pivoted mast, K the
boom carried thereby and supporting the sac-
tion pipe B, F a lifting tackle between the
outer portion of the boom and the suction
pipe for adjusting the latter relatively to the
former, G a tackle between the outer part of
the boom and the mast D forlifting the boom,

| H a drum on which the hauling falls of said
| tackles are wound to adjust the boom or the

Kig. 4 is a cross-

73
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. suetion pipe,I gearing foroperatingthe drum | ¢ and the pump C. The two first named ad- -

_ H, J gearing for oscillating the mast D and | justments are known, but the latter consti-
. 1ts’boom and the suction pipe, K a hydraulic | tutes a novel feature of my invention, and is 70 = '
Jet nozzle, and L a pump for supplying water |
5 under pressure thereto. ' The bottom or mate- |

.. rial to be dredged is indicated at M. = | .

L . The suection pipe B may be of fanéy‘;suitaéblé.f ~mouth inclined to such angle relatively there- . ' -

. end, asheet metal pipe ¢ extending thence | od which consists in feeding the suetion noz-
. upwardly and clamped to, and continuing in | zle toward the material to be dredged with =
' - the form of, a flexible pipe f of any suitable |

its mouth inclined from the horizontal and 8o = -
‘material adjacent to the pump, and terminat- | toward the material against which it is ad- =~
1ng in a metallic sleeve gto whichthe flexible . S

VaHCing' S S

BERS ~Dassage or suction nozzle ¢ and an outer in- |
R A R . = Glﬂsedehamber b,ShOWIl &SEﬂtiPeI}T SHITO:HH;d* N e

~ing the nozzle ¢ at its outer end in the form |

| cent to the suction nozzle, but I prefer touse :
_ | my improved combined jet and suction noz- roc
... .. a,and are staggered in direction to project | zle before described. . Any means for supply- =

| ing pressure of water to the jet nozzle, or for = =

40 nozzle a, arranged at a sufficient distance |

apart to permit the necessary inflow to feed |

thesuction. Preferablya flange jis provided
at the upper end of the nozzle a,and the pipe
c 1s fastened to the nozzle by a collar 5/ sur-
rounding it and bolted to the flanges. A simi-
lar collar y” is preferably provided at the other
end of the pipe ¢, and a like collarj’/ on the

flexible portion f is clamped thereto to secure |
the pipes ¢ and f together. At its other end |

the pipe f has a similar collar 57/, which is
clamped to a flange on the sleeve ¢ in order
to connect the latter and the pipe f together.
T'he sleeve g is preferably a cast iron tube

having an external flange %k at its end adja- |

cent to the pump C, fitting within a stuffing
- box k" on the latter and held in position in
- the said box by a divided gland /surrounding
the sleeve and entering the stuffing box, and
constructed to prevent the escape of the sleeve
G therefrom, but to permit its axial adjust-
ment therein. To preventleakage, a packing
!’ is interposed within the stuffing box and
~ between the gland / and flange k. By this
construction the suction pipe can be adjusted
vertically or swung laterally by reason of its

ter under pressure, and eommunication be-

-tween this pump and the jet nozzle K is af-
| forded by a flexible pipe n and a metallic pipe
- e,the latter being preferably screwed into the
| upper end of the water chamber b through
the flange 4, closing the latter, and extending

thence over and substantially parallel with
the pipe ¢ to and through the flange 5’ at the
upper end thereof, where the pipeniscoupled
to it In any suitable manner. By this con-

‘struction the pipes ¢ and e are fastened rig-
-1dly together in advantageous relative posi-

tions.
The mast D, boom L, tackles I and &, and
the mechanism for manipulating them, and

the suction pipe by meansof them,are in gen-
-eral of well known principles of construction,
‘but embody certain details constituting fea-

tures of my invention. The mast is pivot-

‘ally supported in a step o at the bottom, and
retained by bearings o’ o’ atintervals through-

out its length, these bearings being carried by
the framework P of the barge A. The boom
K is pivoted to a bracket p carried on the
mast, and extends thence outwardly nearly

flexible portion f, and can be adjusted axially | over the suction pipe B, which it supports
by reason of the connection between its sleeve | from its outer end through the tackle F, be-

'IIQ..'
.
£20
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ing itself supported atthis end by the tackle
G from the upper part of the mast. The
tackle G consists of a block g carried at the
upper part of the mast, a block ¢’ connected
to the outer end of the boom E, and an inter-
vening rope or fall »r wound at its hauling
end on the drum H and fastened at its stand-
ing end to the mast at +/, whereby as the fall
is wound upon or unwound from the drum,
the boom is adjusted. The tackle F consists
of a block s earried by the boom E, a block s’
connected tothesuction pipe,and arope or fall

¢t intervening between said blocks and wound
- upon the drum H. Preferably the connec-

tion between the block s” and the suction pipe
consists of a pulley ¢’ eonnected to the bloek,
and a chain or eable w passing over this pul-

ley and around the pipe ¢ within an eye w’ .

secured to the latter to prevent the displace-
ment of the chain w. By this arrangement,

as the suction pipe is axially adjusted, the
chain w will travel slightly around theblock ¢

without resisting the adjustment of the pipe.
By running the hauling ends of the falls of
both tacklesto thedrum I, a single drum can
be utilized for operating both tackles.

I prefer to construet the drum H and the

- mechanism for operating it as shown in Figs.

20

35

40

2, 3 and 4. Here the drum is constructed of
two halves or small drums 2 and 2, both

-mounted on the same shaft Q, the one being

fastened thereto and the other free thereon,

~and each drum being provided with a worm-

gear R R driven by worms R’ on vertical

shafts 5 S earrying pinions §’, each meshing
- with aninternalspur-gearTrotatively mount- |

ed on the mast D, and construected with an
external bevel-gear meshing with and driven

by a pinion mounted on a horizontal shaft T”..
A U-shaped bracket 2 is fixed to the mast D

and serves as a bearing for the shafts S S, in-
closes the worms R/, and supports the shaft

Q. Abracket 2’ is fixed to the mast D above

45

the bracket z, and serves to support the spur-
gear T thereon and to afford bearings for the

upper portions of the shaftsS. The shaft T’

~ carries two loose belt-pulleys U U driven in

50

opposite directions, and having clutch-teeth
1 Yy on their opposing hubs, and between these
pulleys a cluatch-sleeve U’ is keyed on the
shaft and constructed with clutch-teeth v’ at

~ its opposite ends, which when the sleeve is

35

6o

slid in one direction or the other engage with

the teeth y of one or the other of the pulleys
U, and thereby cause the shaft T’ to rotate
in one direction or the other according to
which of the pulleys is engaged. When the
sleeveisin the mid-position itisoutof engage-
ment with either pulley, whereby the shaft is
then passive and free to rotateindependently
of the pulleys. Alever V engaging a periph-

eral groove in the cluteh-sleeve is shown for

operating the latter, The falls » and #of the

1espective tackle are preferably wound one
on one of the halvesv of the drum H and the
other on the other half thereof. -

The advantage of dividing the drum into

|

two small drumsis that each of the latier may

carry one of the falls of the tackles thereby
distributing the load on the drums and their
driving worms and gearing so that half is car-
ried by each and that the two drums can ro-
tate slightly independently of each other {o

compensate for any irregularity or imperfec-

tion in their respective driving gears.

By using the spur-gear T and normally pas-

sive shaft T/ their interchanging bevel-gears

70
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can be constantly in engagement during the

oscillation of the mast D without altering the
adjustment of the suction pipe, since as the

mast oscillates and carries the spur-gear T

with it the latter will simply rotate the shaft
T’ as it travels.
constant engagement between the spur-gear
1" and shafs T/ in order that at any position
of the mast the suction pipe B may be adjust-
ed immediately by throwing the cluteh-sleeve
U’ into engagement to operate the drum H.
Any mast oscillating mechanism may be
used, but I prefer the well known mechanism
J shown in Figs. 1, 2 and 6. This is prefer-
ably constructed of a segmental worm-gear V’
fixed tothe mast D,a worm V’/ meshing there-

80

It is desirable to have this

0o

with carried on a shaft V’//, which is provided.

with a beveled friction wheel X on its end.

‘Opposite this friction wheel X is a driven

shaft X’ to which is keyed asliding sleeve X'/
having beveled friction wheels Y Y at its ends,

which pulleys are adapted to engage respect-

1vely with the opposite sides of said frietion
wheel X, and therebydrive it in one direction
or the other as the sleeve X'’ is shifted to its
extreme positions,and to be disengaged from
said wheel when the sleeve is in the mid po-
sition. A lever Y’ engaging a peripheral

“groove in the sleeve X'’ serves for shifting

the latter. DBy this construction the mast D,
1ts boom and the suction pipe B can be con-
veniently oscillated laterally or can be adjust-
ed to the desired position. |

Iwill now deseribe the operation of the form
of my improved dredging apparatus herein-
before set forth when utilized to dredge ac-
cording to the suction and jet method.

The dredge being properlylocated to act on
the material to be dredged, the suction pipe

B is lowered against the material by operat-
ing the drum H through its mechanism I un-

tilthesuction pipeis properly adjusted, where-
upon the operating mechanism Iis thrown out
of gear until further vertical adjustment of
the suction pipe is desirable. The suction
nozzle a is given the desired angle of inclina-
tion relatively to the material to be dredged
byadjusting the suetion pipe axially through

05

100

105§
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115
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the medium of the worm-gear N on its sleeve

| g. This adjustment is preferably such that

the suction nozzle is inclined with its mouth
toward the material to be dredged against
which it is to be advanced during its lateral
oscillation. The suction pump C and force
pump L are each set in operation, and the
dredging proceeds, the suction pipe being

moved laterally by the mechanism J for oseil-

130
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lating the mast D. At the limit of oscillation
in one direction,the mechanism J is adjusted
to reverse the motion of the mast and cause
it to make the return stroke. Atsubstantially
the same time the position of the suction noz-
zleisreversed byaxial adjustment of the suc-
tion pipe through the medium of the worm
gear N,in order that the mouth of the suction
nozzle shall be presented toward the material
against whichit advanceson the return stroke.

It will be seen that my invention provides
an improved apparatus which can be con-

-

veniently and effectively utilized in dredging..
It will be understood that my improved dredg-

ing apparatus may be modified in certain of
its structural features without departing from
my invention which is not limited to the exact
details of the the construction set forth herein
as its preferred form.

What I elaimis the following defined novel
features and combinations, substantially as
hereinbefore set forth, namely: a

1. In a suction dredging apparatus; a sta-
tionary pump, in combination with & suction
pipe adapted to dredge by an induced current
and to be oscillated during dredging, con-
structed with a flexible member to permit said
oscillation, and connected to said pump to per-
mit its axial adjustment, and means for ad-
justing said pipe axially.

2. In a dredging apparatus, a stationary }

pump, in combination with a nrovable suetion
pipe communicating therewith adapted to
dredge by an indiced current, and consisting
of a rigid pipe ¢, a flexible portion f, and a
sleeve ¢, the latter connected to said pump
by an oscillatory connection, whereby by o0s-
cillating said sleeve said pipe can be adjusted

axially, and means for effecting said adjust- |

ment.

3. Ina dredging apparatus, the suction pipe

for dredging, in combination with a pivotally
,mounted mast, aboom carried thereby, tackle

between the upper part of said mast and the
outer portion of said boom for raising the lat- |

494,728

ter, tackle connected to said suction pipe and
carried by the outer portion of said boom for
raising said pipe relatively thereto, and a
drum carried by said mast and receiving the
ropes of both said tackles,and adapted when
t driven to operate both the latter simultane-
ously, whereby in operation said pipe and
| boom are simultaneously moved at different
- speeds. . B - |
4. In adredging apparatus, the suction pipe
B adapted to be axially adjusted, in combina-
tion with the booin E for supporting said pipe,
tackle F between said boom and pipe, pulley
' econnected to said tackle, and chain % run-
ning over said pulley and around said pipe,
whereby the axial adjustment of the latter Is
5. Inadredging apparatus, thé combination
with the suction pipe B, pivoted mast D, boom
'E, and intervening tackle for supporting said
“boom and pipe, of drim H for the fall of sald
| tackle, said drum eonstructed with worm-gear
'R, worm R’ meshing with the latter, shaft S
carrying said worm, pinion S’ on said shaft,
gear T meshihg with said pinion, and nor-
mally passive shaft T’ having gear meshing
- with said gear T and adapted normally to ro-
tate freely therewith during the oscillation ot
said mast, and when driven to drive said gear
T and drum H.

e eyl T

mast D, brackets £ and &’ fixed thereon, in
- combination with a tackle operating drum H
construeted of small drams v v', worm-gears
R R on said drams v v/, and worms R’ R’ en-
caging respectively with said gears for driv-
ing said drums., S |

In witness whereof I have hereunto signed

- witnesses. . _
~ WALTER M. BAILEY.
Witnesses: - - |
GEORGE lI. FRASER,
CHARLES K. FRASER.

6. In a dredging apparatas, the pivoted
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my name in the presence of two subseribing
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