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7o all whom it may concerm:

Be it known that we, JOSEPH LEDWARDS
and JAMES R. F'. KELLY, citizens of the United
States, residing in Brooklyn, Kings county,
and State of New York, haveinvented certain
new and useful Improvements in Dredging
Avpparatus, of which the following is a speci-
fication, reference being had to the accom-
panying drawings. |

Certain improvements consist specially in a
dredging-drag composed of a series of loosely-
suspended diggers or plows,by means of which
the earth or mud at the bottom of ariver or har-
bor is loosened, of a series of pressure-jets ar-
ranged in conjunction with the loosely - sus-

pended diggers or plows, by means of which 4 "L

constant abrasion of the loosened mud or earth
is brought about, and of an inverted funnel or

‘nozzle to which the said diggers and jet-noz-

zles arve attached, and up through which by

suction the loosened material, mingled with

water, is withdrawn for deposit elsewhere.
Certain improvements also consist 1n a spe-
cial supporting frame-work projected from the
dredging end or side of a staging, scow, or
vessel dirvectly to the dredging-drag, through
which all support and necessary movement is

“conveyedintheoperation of said drag, thereby

preventing any direct or undue strain from
coming upon the drag itself, the suetion or dis-
charge connections, the pressure-connections
for jets, or upon the several bearings, swivels,
and steps of the same. |

Other improvements consist in the combi-
nation of the several portions or detalls, col-
lectively or with each other, of which the
dredging apparatus is composed, as may here-
inafter be described or claimed.

In the drawings, Figurel represents a gen-
eral elevationof adredging apparatusembody-
ing our improvements. Iig. 2 represents a
plan view of the same. TIigs. 3, 4, and 5 rep-
resent a plan, front and side view of a dredg-
ing-drag presenting improved details of con-
struction and method of operation. Iig. 6

represents a transverse section on line x 2 of
Fig. 5 and through one of the jets, showing
preferred method of putting the partstogether.
TFig. 7 is an enlarged view of manifold with
four jets attached thereto and five diggers sus-
pended from the same.

The number of jets

el

|

~cured.

and loosely - suspended diggers may be in-
creased to suit the nature of the bottom to be
worked. The radial lines from jet-nozzles
show method of directing the jets in their
work. Fig. 8 is a detall view of {lap-valve for

supplying pressure to jets in either manifold

to suit direection in which the work 18 being
done. '

Similar letters of reference designate like
parts in all the figures.

A designates the loosely-suspended diggers;
B,a pair of manifolds to which the jet-nozzles
are secured, varying in size and number ac-
cording to the nature and amount of discharge 65
required. |

C is an inverted funnel strongly framed, to
which the manifolds B are attached, and from
and within which the diggers are suspended.
This inverted funnel C is formed, preferably,
with an easy taper to the nozzle, up through
which by direct suction the disintegrated ma-
terial mixed with wateris drawn, T'oprevent
choking the suction, a water-valve, () is at-
tached to theupper portion of inverted funnel,

e
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‘and when too much material and too little

water gets into the suction - pipes an extra
and independent supply of water can be se-
To supply the manifolds with press-
ure, preferably of water, the inlets I'and con-
nections I’ to pressure-pump are provided,
the connectionsD being made flexible, prefer-
ably of rubber. |

In the section, Fig. 6, a pair of manifolds
are represented as attached to the siding of §g
the inverted funnel C,and branch connections .
D’ provided for-each. These branch connec-
tions are continued up toward the vessel or
scow and brought together at earliest oppor-
tunity in a Y-connection, as shown at O 1n ga
Figs. 1, 2, and §, and a flap-valve, d, (sece Fig.
8,) set at the junction oi the arms fo control
the inlet to either of the connections lcading
to manifolds B. The flap-valved 1s controlled
automatically or by power applied from the
scow, staging,or vessel. Asrepresented inthe
drawings, Fig. 8, the flap-valve ¢ has a double
handle, to the two ends of which hold is taken
through cables d', either one of which being
pulled closes the opposite branch connection 100
leading to manifolds.

The water-valve C* may be a balanced valve,

95
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which, upon internal suction bemg 1educed | permits-of a free discharge in any dlleetmn

emnfr to the chekmcr of the suction- cennee
tion, opens and rLdmlts a speclal supply of

| eeter automatically, or it may be operated as

shown in Fig. 5, where hold is taken of the |

handle by cable or rod ¢ at the handle c.

~ The maximum of weight being on the side of

IO

- the yalve, it will shut as soon as released and
- open when a strain 18 put upon the cable.

A
3pr1ng, ¢’, may be located behind the valve to

assist in the elosmg, or the 811(313101] of the fun-.

nel may assist.

The manifolds B are shown Set et an dnn*le

te each other and to the radius of movements,
(see Fig.

ing of any sunitable length, and the manifolds

20

and diggers attached below, asshown in Fig. 6.
To effect necessary movement or trevel of
thie dredging-drag and provide for its success-

~ fal eperatmg, ¢ supportmg frame - work, as

- tion.

30

35

ehoe n at K, is attached to it and contmued to

a staging on shore or to a scow or vessel on
~water, as may be necessary.

Herc the frame-
work is attached to a self- ad_]ustmg hanger, F,

to permit of radial movement in any “direc-

and bearings from undue strain. A boom,G,

is similarly connected to the vessel and ex- |
tended upward and outward above the drag- .

framing I, from which the drag by means of
cables, is ralsed or lowered, as requn ed. Side

- cables, g, are provided and connection made
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| end cut.

with hmsbmg engine-or power to move the |
“drag in a circular path, controlled by central
These cables g are attached

attachment, I7.
to framing F E well down toward the drag, and
the direction of their pull 1s controlled by the

adjustableside timbers, H. Thesetimbersare-

raised and lowered at theu' outer ends to suib
depth of water and angle of bearing timbers
or framing E. To prewde for a free move-
ment of the drag,a telescopic expansion-joint,

C%, in the suetlon connection permits of ex-

tension or shortening, as required. A rubber

. suction-hose forms part of suction-connection

at C' to accommodate varying depth of water
These several portions are securely
suspended from or attached directly to the
frame-work E. Beyond the branch connec-

tions O of the pressure-pipes a flexible con-

nection, D, is made to accommodate the vary-
ing reach fmd depth of dredging already re-
ferred to. Both suction and pressure connec-
tions are preferably provided with swivel-

direct centerline of drag mevemenu end frame-

- center F.

and eonneetlou made with euctlon -ftinnel of

~ the drag. A discharge-pipe, J, is erected to

swivel-joint, K, and-swinging branch J’.

connect with pump I, and is pr 0V1ded with a

This
- branch J, bemg swung upon swivel- JOlIlt K,

3;) but the funnel ¢ may be shaped
to suit choice or requirements, the neck ¢’ be-

‘The framing being stiff ard non-elastic
“and being rigidly attached to the drag, takes
all the tln ust and strain of movement and work
and relieves the several flexible connections

|'

- joints, as at C?, attached to the vessel , Placed in |

| B, provided with
- A suetion-pump, I, is pla,eed on the Vessel

radiating from K as a center - -
- To opelate the apparatus, pump I, pxefele

bly a cataract or pulsometer pump, is started,

with the discharge-valve L.in pipeJ partlelly
M 1is operated to supply pressure for jets b,

the eables ¢ in either direction and the drag
moved to and fro upon F as a center.
diggers A are -loosely susPended from rod «,

and, being backed by the manifold and funnel ‘

o

fx.emmg in’ their work, drop by grav 1ty mto_ |

positioh for digging. Under such circum-

stances, when the drag is moving in a direc-
I tion as indicated by arrow y, Fig. 6, the left-

hand set of diggers drop to thelr worh while

ment of the dla,cr
valve d of cenueebmn O is swung to suitably

| opexate the jets upon the diggers while at
work. Thus the diggers loosen the earth or
| mud, the jets break it up and mix it with
._«ﬁater, and the suction, drawing it up, passes

1t through the dlscherﬂ*e connectlons to be de-
‘posited in any dlrectmn from the vesse]

What we claim as néew, and deSIre to eecure
by Letters Patent, is— -

the right-hand set drag idly over the Surface B
| of river-bottom; and vice versa,with the move-
In elther case the flap-

90 - N

1. A dredging- dreg eensmtum of an mverted S

suction-funnel, to the lower pertlon of which
are attached memfolds provided with jet-noz-

zles and a series of loosely- suspended dlgwers,
eubstentlelly as-set forth.

which are attached mamfolde provided with .
jet-nozzles, and a series of diggers loosely sus-

2. A dredging-drag eonsisbmﬂ‘ of an in-
{ verted suction-funnel, to the lower portion of 105,

pended mbhm said inverted funnel, in com- '

bination with a relief water-valve, substan-
tlelly as and for purposes specified.

3. A dredging-drag consisting of an in-

verted suction-funnel, to the lower portion of

which are attached memfolds provided with

Jet-nozzles and a series of loosely- -suspended

diggers, 1n combination with means for rais-
ing, lowering, and placing the same, substan-
tially as ShOWll and described.

LIS

4. In combination w1thedredg'1nn' dreﬂ‘ con-
sisting  of an inverted suction-funnel, to the

lowel portion of which are attached ma.mfolds |

120

provided with jet-nozzles and a series of

loosely-suspended = diggers,

tached, the swing-center T, and means for- op-

eretmg the same, subetentlelly as set forth.
5. Inadredging-drag, the combination of an

inverted suction-funnel, a series of manifolds,

Jets b, and a series of
loose]y suspended diggers susPended directly

from said manifolds, substantially as set forth. 130 _' '

6. Ina dredging apparetue the combination
of the dredging-drag herein shown and de-
gcribed, expansion-joint C? flexible joint C%
swivel- Jomt C, and preesure eonnectlons D, O

the supporting
{frame-work to which said dredging-drag is at-

1'25'.' -

I0Q

“open, and such opening is gradually increased o
'U‘ﬂtllfllllSllCthDlSObtd,lned The force-pump
-and the drag being lowered to place, the 81C'le*.7-5
timbers, ‘H, are adjusted to a direct pull of

"The .
8o
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and D, substantially as and for purposes set | D', suction-pump I, and pressure-pump M, all

forth. - substantially as and for purposes set forth.
7. Inadredging apparatus, the combination |  10. In a dredging apparatus, the combina- 25
of a dredging-drag of the character herein | tion of a dredging-drag of the character here-
= shown and described, pressure-connections D, | in specified, suction-connections C, G, and (7,
branching connections O, side connectious, D', | suction-pump I, discharge-connections J and
and manifolds B, substantially asand for pur- | J’,and swivel-joint IX In discharge-connection

poses specified. ' J,substantially as and for purposes specified. 3o
8. In a dredging apparatus, in combination 11. In a dredging apparatus, the combina-

1o with a dredging-drag consisting of an inverted | tion of a dredging-drag of the character here-
suction-funnel, to the lower portion of which | in specified, a supporting frame-work, I, sue-
are attached manifolds provided with jet-noz- | tionand pressure connections, asspecified, suc-
zles and a series of loosely-suspended diggers, | tion-pump I, pressure-pump M, and discharge- 35
supporting frame-work L, carrying said drag, | connections J and J', provided with a swivel-

15 boom (3, a vessel or staging to which said sup- | joint, K, substantially as and for purposes
porting frame-work and boom are attached, | specified. o
and means ft?r raising, lowering, and operat- | TOSEPH EDWARDS.
ing said drag, substantially as set forth. - | TAMES R. F. KELLY

9. Ina dredging apparatus, thecombination : Ve o
o e ?

20 of the dredging-drag herein shown and de- Witnesses:
seribed, suction-connections C°, (%, and O, Wu. H. WEIGIITMAN,
water-valve C?, pressure-connections D, O,and | M. E. ROBERTS.
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