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UNITED STATES PATENT OFFICE.

MORRIS F. BRAINARD, OF BROOKLYN, NEW YORK.

DREDGING-MACHINE.

SPECIPICATION forming part of Letters Patent No, 377,060, dated January 31, 1888,

Application filed February 21,1887, Serial No. 228,288, (No model.)

To all whom 6 may conceri:

- Be it known that I, MORRIS F. BRAINARD,
of Breoklyn, Kings county, New York, have
invented a new and useful Improvement in
Dredging-Machines, of which the following is
a specification.

My 1nvention relates to the kind of dredg-
ing-machines in which the sand and other mat-
ters are thrown up from the bottom and de-
livered by a rotary digger or diggers to a suc-
tion- pipe suspended from the dredge-boat,

- whereon it connects with a powerful pump
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and with a delivery-pipe for the raising and
discharging of the same, together with a stream
of water impelled by the pump.

The essential feature of the invention 1s the
contrivance of excavators for throwing up the

earthy matters into asuction-pipe located over

the excavators. The rest comprises the de-
tails of the apparatus, all as hereinafter de-
scribed, reference being made to the accom-
panying drawings, in which—

Figure 1 represents the apparatus, mainly
in side elevation, with a section of part of the
dredge-boat. Fig. 2 represents part of the
dredging apparatus in side elevation on an en-
larged scale. Fig, 31s a plan view of the ap-
paratus represented in Fig. 1, with a part in
horizontal section, and also on the same en-
larged scale as Iig. 2. Ifig. 4 1s a transverse
section of I'ig. 2 on the linex z. Fig. b 1s a
transverse section of Iig., 2 on the line y 7.
Fig. 6 is a plan view of the apparatus and part
of the dredge-boat, with some portions of the
upper works of the apparatus and part of the
deck removed. Ifig., 7 1s a detall of the suc-
tion-pipe, partly in side elevation and partly
In section. Fig. S represents details of the
traverse-way and carriage for the traverse of
the excavator 1n its lateral range. Fig. 9 1Is
also a detail of the said earriage, and Fig. 10
1s & plan of part of the suction-pipe swiveled
in a trunnion-band. Fig.111s a detail of the
traverse-gearing.

I suspend one, or preferably {wo, rotary
diggers or excavators, ¢, under the open lower
end, b, of section ¢ of a suction-pipesuspended
flO]]l the dredge-boat d and connected through
other Sectlons, g and A, with a pump, ¢ and
discharge-spout f, arrangmﬂ sald excavators
so that, being rotated while bearing at their

[
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tom with more or less pressure, regulated by
the suspending-chain 4, they will dig up and
throw the earthy matters upward within the g

“influence of the suction under the hood 7, pro-

jecting along over the excavators from the
open end of the suction-pipe, said excavators
consisting of a cylinder or drum with blades
k suitably projecting from the cylinder or 6

drum, to dig up the material to the best ad-

vantage, and where two are used they are
phced side by side on the same level or plane
and made to rotate in opposite directions, to
throw the material upward in one stream be- 6
tween them; but the form of the digging-
blades may be varied, and they may be ro-
tated reversely to throw up two streams out-
side, instead of one between them; but insuch
case the sides of the hood j would be extended 7
both laterally and downwardly a little more
than as represented i1n the present instance,
notably in Fig. d.

If only one excavator is used, that side of
the hood up which the excavator delivers may 7
be extended somewhat lower than is neces-
sary. When two are employed and arranged
to deliver from between them, the single ex-

cavator may be located 1n the. vertical plane
of the axis of the hood and suction-pipe; but 8
it will probably be preferable to set it later-
ally thereto, so that the stream thrown up will
be nearer the center. Ifor mounting and op-
erating these excavators, the hood j carries the
arms { pendent from 1its outer extremity, in 8
which arms the outer or lower journals of the
excavators are fitted with bearings, and the
inner or upper journals have bearings at m
suspended from the tube ¢ by the plates » and
0, which also extend above the tube and sup- ¢
port the lower bearing, p, of the driving-shaft
q. extending down alongside of section ¢ of
the suction-tube from the driving-power above
to operate the excavators, said shaft carrying
the pinion s, which mwes the transmitting- g
wheel ¢, mounted on the tube ¢ betw een collar
w and plate 0, for its pivot, and gearing with
one of the excavator’sshafts by a pinion, v, the
two excavators are geared together by the
wheels w, so that both are operated by this r
train; but it is obvious that other contrivances
for the driving train of gears may beemploved,
and I do not limit myself fo any special ar-

lower sides or ends, or both in part, on the bot- | rangement of this part of the apparatus. These
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gears are meloeed in a tlght ease $’, 1n which | euetlon -pipe may be subiect by the 1oeL1ng of

a pressureof water is maintained from apump.

or other device on the dredge-boat through

pipe #, to exclude thesand and avoid the wear |
; they would be subject to if not protected. The

hood b has a strong rib, z, along its back, to
which the suspending- chcun i is connected for

swinging the excavators and tube ¢ vertically,

according as the water isshoal or deep, and as
1t 18 deepened in the progress of the work.

This chain passes over the pulley v at the end.

- of the boom 2, and thence to any applovedap
paratus on the boat for working it, as a cap-

- stan or engine, in any of the common and welli-

: known contrivances,which it is unnecessary to

represent in the drawi ings. To enable section
¢ of the suction-pipe to be thus raised and low-

ered and at the same time to be connected to
‘section g by air-tight JOIIltS enabling suction
» t0 be maintained, seemon g 1s construected with

diverging branches a’, which -terminate in el-

~bows &', that eonverge in a line at right angles
to the main portion of said sectlon, and have

a broad substantial flange, ¢, on the end, to

. each of which a tubular tlunmon d, is at?
tached, for reeeptmn of the T ¢ of the upper |
end of b@thO]l ¢ between the ends of said el-
‘bows, which are located a suitable distance

apart for the purpose, sald T being fitted with
stuffing-boxes f” and suitable packing for mak-

ing the necessary working air- tluhtjomts when
drawn up tight by the bolt ¢, said joints be-

ing also contrived for great lateral rigidity for
Swmﬂ*mg the excavators laterally by the broad

. flangec¢ and the corr espondmgly broad flanges
r of the T ¢.

The power for driving the excavators may_-
be transmitted to the shaft ¢ in any approved

way; but that which I have dd(}pte{l consists
of one or moresmall steam- -engines, ¢, mounted
on section ¢g of the suction-pipe at the forks
and driving the. qu,nsmltt,mg wheel 7, located

in the axis s of the T € by any suitable train,
| as the bevel-wheels &’ and 7 and spur- Wheel'

, m’, to which wheel j' the shaft ¢ is eonnected

b} the bevel-wheels #'and spur-wheel o, which
-are carried in bearmgs mounted on the T, 80'

that as the T swings on its trupnions wheel ¢
will traverse wheel 7 whlle_at the same time
-maintalning its due relation therew ith for be-

Ing driven by it. Thelink-bar p"is employed
‘as a stay for preventing the springing of the
overhanging bearing ¢ for the shaft of wheelo’.
- The traverse of the excavators forward and

. backward across the bows of the boat is also

effected by the motors ¢ through the segmental
toothed rack s, with which eonnectwn 1s made.

-from the shafb { by the shaft ' and bevel-

“wheel o/, said shaft bemg ‘‘stepped’’ ab its

lower end .in a box w', carried .on the trav-

ersing carriage x’, upon whleh section ¢ of the
suction-pipe 18 mounted by trunnions ¥, and
“which runs on the circular track 2’ and has a
. guard projection, «’, which runs under the
; overhanging rim of the guard-rail 5% attached

- to the deck, for preventing the lifting of the

~carriage by any upward thrusts _to.w_hic]g' the

the boat or other cause.

- Iwill in some cases mount plpe g in a tran- 70
nion-band, »?, wherein and by the flexible
joint of sald plpe hereinafter described, the
sections ¢ and ¢ may oscillate slightly to re-

lieve the stress of the rocking of the boat.

Thus it will be seen that the excavators may 7

be shifted to the work as it progresses in the

vertical plane by swinging section ¢ on its
pivot with section ¢ by the chain 4, or laterally
by the carriage, either device bemg used ac-

cording as the nature of the work requires. 86
The shaft ' is geared with one or the other of

the bevel-drivers on shaft ¢ by the cluteh, Fig.

11, according as the carriage is to be shifted.
The section ¢ of .the suction-pipe has a

ﬂemble section of circumferentially- grooved 85

‘rubber at ¢? to relieve these vertical thrusts to
some extent, and at @’ it has an elbow turning
| down throucrh the deck of the boat and con-

necting with section h below the deck by a

SbufﬁngJomt ¢’y which is the pivot mound“gé_ N

which the excavator swings in its lateral trav-

erse over the bows. Above the deck the pipe .
has a flange, f?, resting on rollers ¢ in a cir-
cular track, &’ formmg a turn-table that is a

- substantial eennectmn and one adapted for 93

working with but little frlctlon -
‘The boom z 18 stepped at ¢in a Socket on

elbow d’,80 as to tt averse with the excavator,

and stanchlons 7%, extending upward from the

carriage, convergein a pwot -socket at k*in the roo
| upper énd of the maln shears 7%, directly over

the joint-pivot of the suction-pipe, to traverse

‘with the carriage and at the same time stay

the shears over which the boom suppmtlng- |
_cham m? is rigged. | 105

The bearing-box fw, connecting the shaft "

‘with the carriage #’, is fitted loosely in a socket

of the earriage,for allowmﬂ* such Vertlcal play
as may be necessary.to en&ble wheel v to keep

‘its due relation with the rack s’ when the plpe- 110
-sectlon ¢ may vibrate on its trunnions ¢’ by

the rocking of the boat on the water. Wheel

_’U has a plain rim, »°, and the rack has a rail,

0%, on which the. wheel rolls for this purpose o
The carriage «' and the turn- table flange f* 115

are firmly tled with the yoke p’ for staying

them together to resist the thrusts of the suec-

tion-pipe on the carriage. To limit the down-

ward play of the outer end of pipe ¢ and to

hold the excavators positively at the lower rzo -

limit of vibration, said plpe 18 connected to the
boom by a stop- Gh&l[l q°, which mainly sus-

pends the excavators and section ¢ of the suc-

tion-pipe and allows of free Vlblatlen in any |

direection. 123
What 1 clalm and desn'e to secure by Let R

ters Patent, is— :
1. The eemblnatlon with a suetlon -pipe
jointed and suspended for swinging vertically

foreand aftward of the boat, and ! hewmg ahood- 130 '
extension in prolongation of the lower end, of

a rotary excavator located under the hood par
allel with but lower than the axis of the tube,
and adapted to dlﬂ‘ and throw the earthy mab- -

nemm .
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ters laterally to it-s;elf into the hood, substan- | the pipe ¢, h:;wiug the T-head at the upper

tially as deseribed.

2. The combination, with a suction - pipe
jointed and suspended for swinging vertically
fore and aftward of the boat,and havingahood-
extension in prolongation of the lower end, ot
a pair of rotary cutters located under the hood
and parallel with bubt lower than the axis of
the tube, and adapted to dig and throw up-
ward laterally to them a stream between them
into the hood, substantially as desecribed.

3. The combination of the suction-pipe hav-
ing a hood-extension of the lower end, rotary

excavatorslocated under the hood and adapted |

to dig and throw up the earthy matters into
the hood, the T on the upper end of the suc-
tion-pipe, and the convergent branches ' o’ of
pipe ¢, and trununion-bearings thereof con-
nected with the T, substantially as described.

4. The combination of the suction-pipe c,
having the hood-extension of the lower end
and a rotary excavator located under the hood,
the T-head of the upper end of said pipe, and
the branched pipe ¢, having the hollow trun-
nion-bearings connected with the T, substan-
tially as described.

5. The combination, in a dredging-machine,
of rotary excavators with a suection-pipe hav-
ing a joint, ¢, adapted toswing the excavators
vertically fore and aftward of the boat for fol-
lowing up the work, and also having a joinf,
g, adapted to swing said excavators laterally
to the work, said excavators being located
under a hood-extension of the lower end of the
suction-pipe to throw up the earthy matters
into the hood above them, substantially as de-
scribed.

6. The combination of the suction-pipe c,
bhaving the hood-extension of the lower end
and a rotary excavator located under the hood,
the T-head of the upper end of said pipe, the
branched pipe ¢, having hollow trunnion-bear-
ings connected with the T, the carriage-sup-

porting pipe g, and the vertical stationary pipe

h, jointed to the elbow of pipe g, substantially
as described.

7. The combination of the suction-pipe ¢,
having the hood-extension of the lower end
and arotary excavatorlocated under the hood,
the T-head of the upper end of said pipe, the
branched pipe g, having hollow trunnion-
bearings connected with the T, and the flexi-
ble sections ¢ of said pipe g, substantially as
described.

8. The combination of the branched pipe
g, jointed with the vertical pipe A, and hav-
ing the flexible section and hollow trunnion-

bearings, with the pipe ¢, having the T-head

at the upper end pivoted on said trunnion-
bearings, and also having the hood-extension

of the lower end and a rotary excavator lo-

cated under the hood, substantially as de-
seribed.

9. The combination of the branched pipe g,
jointed to the vertical pipe /&, pivoted on the
traversing carriage,and having the flexible sec-

tion ¢? and the hollow trunnion-bearings, with i

end and the hood-extension and excavator at
the lower end, substantially as described.

- 10. The combination of the branched pipe
¢, pivoted to the vertical stationary pipe 2 on

the boat, pipe ¢, pivoted to the branches of
pipe h, excavators mounted on the lower end

of pipe ¢, boom 2, stepped on the pipe g, trav-
ersing carriage 2’ for the suction-pipes, stan-
chions 5% supported on the carriage, shears £*,
stayed by the stanchions, and the boom-sup-
porting chain rigged on the shears, substan-
tially as described. | .

11. The combination of the excavators
mounted in supports [ and o »n, pendent {from
the hood and pipe ¢, transmitting-wheel ¢, piv-
oted on the pipe, driving-pinions s, and the

3
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driving-shaft ¢, mounted on the upper side of 8g

said pipe ¢, substantially as described.

12. The combination,with the driving-shaft
7, mounted on the upper side of pipe ¢ and
connected with the excavators, of motor-en-
gine mounted on the branched pipe g, and the
ogear-train connecting the motor-engine and
said shaft through the wheel 7, pivoted in the
axis of the joint-counection of said pipes ¢cand
/i, substantially as described.

13. The combination of the stop-chain ¢
with the pipe g, having the flexible section ¢,
and being mounted on trunnion-bearings and

jointed to the pipe ¢, having the excavators,

substantially as described.

14. The combination, with the traversing
carriage and the suction-pipe mounted there-
on, of the driving-wheel ¢, having the plain
rim #? and the toothed rack §', having the
plane rail ¢’ said wheel being geared with said
carriage and with the motor-train mounted on
the suction-pipe, and the rack belng attached
to the deck of the boat, substantially as de-
scribed. |

15. The combination,with the traversing car-
riage and the flexibly-jointed suction-pipe piv-
oted on it, of the driving-wheel of the carriage,
having one end of its shaft mounted on the
vibrating suction-pipe and the other end con-
nected with the carriage by a box adapted to
shift as the pipe vibrates, substantially as de-
scribed. |

16, The guard-rail %, in combination with
the traversing carriage having the suction-
pipe pivoted on it, and provided with the
guard-bracket connecting it with said guard-
rail, substantially as deseribed..

17. The excavator driving-gearing inclosed
in a protecting-case, In combination with appa-
ratus maintaining hydrostatic pressure 1n the
case o exclude sand and other gritty matters,
substantially as described.

18. The combination of trunnion-band #»?
and trunnions ¥ with pipes ¢ and ¢, said pipe
g having a flexible section, ¢ allowing it to
vibrate, substantially as described.

| MORRIS F. BRAINARD.

Witnesses:

W. J. MORGAN,
5. H. MORGAN,
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