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To all whom it ma Y CONCErm.
Be it known that I, ALBERT BOSOHKE a citi-

zen of the United States residing at San Fran-
“cisco, in the county of San Franeisco and State

of California, have invented certain new and

~ useful Improvements in Dredges, of whmh the

following is a specification.

My invention relates to 1mprovements 1n

- dredgers, the object of my invention being to

10

provide a dredging-machine which shall be

- more economical, more.durable, and of greater
~capacity and eﬂicmncv than those theretofore

20

employed. |

In my improved drede‘er 1 emp oy.a wheel
having a series of buckets rigidly secured
thereon. One advantage of this construction
over other forms of dredgmﬁ'—machmes is that
by this method an absolutely uniform depth
of dredging can be obtained at any desired

~depth; also, such dredgers are much less lia-

ble to break than those in which the parts

‘'work loosely, as in buckets on endless chains

or excavators on the ends of pipes. Further,

the capacity of such a dredging-machine is .

oreater than other forms, since it unites the

) _advantaa'es of the scoop-bucket with those of

30

35

- chine 1 have invented 1mp0rta,nt Improves
“ments. |

40

a continuous operation.
advantage is that the material dredged is there-

by prepared so that it can be suitably trans- |

ported by pumps and pipe-lines to the distant
point of deposit. A further advantage is that

the parts which Opera,te under water have no

relatively movable parts and are ﬁrmly Se-
cured, so that any necessary repairs, which

Would be rare, can be very easily made. In
connection with such a wheel dredcrmg—ma—

These consist— ~
First, in the means for rota,tlng the wheel
and its series of rigid buckets, such means for

“rotating being deswned to avoid breakage

45

50 engine,

should an obstruction be met with, the con-

nection between the power and the wheel be-

ing made by special forms of friction devices

When |

- the latter 1s used, then should an obstruction
‘stop the rotation of the wheel, the power be-

mstea,d of by a positive connection.

ing continually applied, there must be a break-
age either of the wheel or of some parts of the

The improvements in such friction

‘pipe-lines at a substantially uniform rate.
Fifthly, provision is made that insures that
Another important

wheel.

| 'd'eviéesw insure that they will exert a'clcmstant
- gr1p upon the wheel notwithstanding any ir-

regularities in its surface, the pressure being
ad]usted in the first place to insure the best
results.

‘Secondly, in the means for insuring that
both bearings of the wheel-shaft shall be raised

or lowered With absolute uniformity.

Thirdly, in an equalizing arrangement for_
equalizing or balancing the weight or pressure
upon the raising and lowermo‘ devices of the

~wheel and the resistance due to the work be-

ing done, so that the raising may take place

with the least amount of NeCcessary power.
Fourthly, the material isexcavated or taken

up by the dredging-machine at a constant

‘and uniform rate, “this being of great im-
portance in connection with a plpe-hne- Sy S-

tem for conveying it to a distance and there
depositingit. When the material is not taken

up uniformly, it is apt to choke at timesin the
pipe-line and at other times to be insufficiently

supplied. With my construction the mate-

55
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rial is cut off by the buckets and taken to the

the materlal is well diluted or mixed Wlth wa-
ter as it 1s cut off.

Sixthly, provision is made for automatically
dlscharwmcr the material from the buckets as

75

30

they arrive at a fixed point in the path of the

discharge being regular at all times.
Seventhly, between the excavating devlce

and the pipe-line are interposed one or more

wells,into which the material is first discharged

| and from Wthh it is then taken up and con-

veyed to the pipe-line, the advantage of thisar-
rangement being that since the feeders to the

pipe-line from said wells move at a constant
rate of speed the wells act as a reservoir or

equalizing device to furnish the material con-

stantly to the pipe-lines, even though it should

be supplied to said wells intermittently and ir-

regularly. | - |

Eighthly, 1mproved means are prowded for
elevating the material to give it sufficient head
to flow throuo'h the pipe-line, such means be-
1ng absolutely positive in cha,racter as distin- 100

Said means for discharging the ma-
terial are absolutely automatic and i insure the-

A
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2.

o*mshed from those which depend upon cen-
£ ifugal force for elevating it to the desired
hewht By this means the material can be
raised to a much greater height, and therefore
better results obtained in conveying it through
the pipe-line, both as to greater certainty and
to a greater distance.

Ninthly, an important feeture of the i mven-

tion resides in the arrangement of said pipe-
line. For the purpose of Insuring a constant
operation and advance of the machine as the
work progresses without interruption and
also a uniform distribution of the spoils an

auxiliary barge is promded from one end of
which extends a pipe for discharging the ma-

terial upon the embankment or “other - ‘place
where 1t 1s proposed to discharge it, the other
end being connected to the hull of the dredger
by a flexible connection which will permit the
dredger to swing freely to a very considerable
are, whﬂe the berge can swing through a
much smaller are, if desired, and can SWing
independently of the motion of the dredger

Means are also provided for swinging said
barge through any desired arc, so as to insure
the even distribution of the epoﬂs and also to
swing the discharge-pipe mdependent]_y of the
barge for the same purpose. .

Tenthly, I provide an 1mproved connection
between the.sections of pipes which issimple
In construction and does not obstruet the flow
of the material. |

My invention. therefore resides in the novel
eonstructlon, combination, and arrangement
of parts for the above ends hereinafter fully
specified, and pertlculerly pointed out in the

| cla,lms

40

~In the eeeompenymﬁ' drewmcrs Figure 1 is

a side elevation, parts being broken away, of

the front portlon of a dredﬂ'mﬂ' machine
equipped with my improvements. Fig. 2 is
an enlarged plan view of the front end there-

- of, certain parts being broken away. Fig. 3

45

1s a front end view, eertem parts being sho wn
in section.  Fig. 4 18 an enlarged frent view

~ of the end of the dredger, certain parts being

55

60

broken away. -Fig. 5 isanenlarged side view
of the upper pertlon of the wheel. - Fig. 6 15
a similar view of a portion of the perlphexy
of the wheel in a different position. Fig. 7 is
a similar view in a third position. FIO‘ 8 18
a side view of the friction-roller meehemsm

‘certain parts being broken away. Fig. 9 is

a.rear view of the same. Fig. 10 is a plan
view of the same. Fig. 11 is a vertical sec-
tion of the rear end of the dredger and of the
barge used in connection therewith. Kig. 12
1S & plen view of thesame. Fig. 13 is a plen
view of the dredger and baro"e 1n operation,
the dotted lines ehowmo* the same in a second
position. Fig. 14 is a vertical section of one
of the Gooseneeks Fig. 15 1s a similar view
of a modlﬁed form of Goeseneek

1 represents the huall of the dredger, Whl(:h

65 1s of the usual oblong form, but has its front

75%,173

‘end forked or cut out to form a recess or open

well 2, in which revolves the dredging-wheel
3. ©ald wheel 8 comprises annular side plates
4, connected with the shaft 5 of the wheel by
the spokes 6, said spokes being braced together
by the rings 7, cross-pieces 8, and diagonal
ties 9. Restmo' upon a,lternete cross-pleces 8
are the radial supports 10 for the buckets 11,

thesesupportsextending from ahub 12 around

the shaft 5 and being suﬂ]eiently strong to re-
sist the strain upon the buckets when the lat-

ter are cutting the material. Each bueket

also to withstand said cutting strain, and par-.

ticularly the side strains, is seeured to- the
cross-plece 8 above it by oblique bars13. The
front edge of the bucket is also connected to
the cross-piece which supports the preceding
bucket by a tie 14, which holds up the lip of
the bucket when it is cutting the material.
The buckets at their inner ends terminate in
conduits 15, which open through the side plates
4 of the wheel alternately at opposite sides,
thus discharging the material alternately to
opposite sides of the wheel, as will be herein-
after more fully described. The shaft of the
wheel revolves in bearings 16 upon the ends

of girders 17, the inner ends of which girders

are supported in bearings 18 in the line with
the main shaft 19, so that they swing from
the same center. . Said shaft is.driven from
an engine 20 by a pinion 21 and a spur-gear

| 22 on the main shaft, said shaft 19 communi-

cating 1ts motion to the wheel by means of two
palrs of friction-rollers 23 24, which engage
the sides ot each of the annular side plates of
the wheel near the extreme periphery thereof.
Said rollers are slightly conical, the inner sur-
face thereof being normally parallel to corre-
spond with the parallel sides of the wheel-
blade. To impart rotation to said rollers,
there are secured upon the main shaft bevel-
wheels 25, which mesh with bevel-wheels 26

on roller-shafts 27, which extend forward

through transverse bearings 28 in front of
the main shaft, said shafts 27 having secured
thereon 1n front of said bearings Sho'htly‘ bev-
eled gear-wheels 29, which engage similar
wheels 30, secured upon shafts 31, “similar to

3¢

95

10

10

1T

the roller-shafts 27, but outside thereof, re-.

volving in bearings 32 outside of the bearings
28 for the inner roller-shafts 27. The roller-
shafts 27 31 converge slightly forward and
carry at their forward ends the friction-roll-
ers 23 24. Near said rollers said roller-shafts
revolve 1n ball-bearings 33 in boxes which
slide to and from each other upon a slideway
35, secured upon the girders 17. The object
of permitting them to so slide is to permit of
a yielding pressure by the rollers 23 24 upon
the rim of the wheel-plate. For this purpose
there are pivotally secured upon said girders
upright levers 36 37, which have pivoted
thereto near their fulera the compression-pins
38, whose heads 39 enter recesses 40 in the
boxes 41 for the roller-shafts. Therefore

11

12

12

13
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when said upright levers are moved together

the effect will be to press said rollers toward
each other. Upon one of said upright levers
36 is pivotally secured a short link 42, Jointed
at 1ts upper end to a lever 43, which is also
plvotally ;|01nted to the other upright lever
37 by means of links 44, connected upon a
turnbuckle 46, as shown, for the purpose of
ad]ustment To the lower end of the lever 43

18 secured a cup 47 for a compressed SpI‘lIlO‘

48, the other end of which is contained in

cup 49 upon the end of a link 50, which - passes

throucrh a hole in the end of the lever 43 and
1S Jomted at its other end to the uprlght lever

36. The force of the compressed spring 48

will tend to separate said cups, and therefore

~to move the lower end of the lever 43 inward,

thereby also drawing together the upper end
of the upright levers 36 37 the effect of which
will be to force tocrether the boxes of the
roller-shafts, and thus to press the wheel-plate
between the rollers.” The amount of smh

pressure can be ad;msted by screwing in or

out a cup 49, which compresses the spring 48

or allows it to expand. As it is 1mpos:€,1ble'
with a wheel of the size contemplated which

is from fifty to seventy-five feet in diameter,
to construct such friction-plates of an abso-
lutely uniform thickness, while it is abso-
Iutely necessary that the pressure shall be at

“all times sufficiently great to insure the ad-
vance of the wheel and that there shall be no

Sh‘ppllﬁlﬂ“ of the plates between the friction-
ollers, the above construction accomplishes
th's result as should a portion of the wheel-

‘plate of greater thickness than usual pass be-

tween the friction-rollers they will be forced
slightly farther apart, while should a portion

of the friction-plate of slightly-less thickness
Tect-
ively gripped and caused to revolve, the pres-

pass therebetween said plate will still be e

sure of the spring bemg substa,ntla,lly un-
changed.

It now ha,irlno' been seen how the wheel is
ﬂ‘wen 1ts rotary motion, the buckets will cut

‘into the materml to be dredo*ed and the mate-.

rial socut 1s dlsposed of in the follow;lno' man-
ner. The material is sliced off by the side and

front lip and dropsinto the bucket, which i 1s al-

illed with water. Thus the materlal can-

ready

- not pack, but isdiluted with water and drops to

the conduit 15, leading to the side of the wheel,
as already descrlbed

Its progress is there

 momentarily arrested by a door 53, placed on

55

the outside of the wheel-plate; butasthe wheel |
‘isintended to operate at the rate of about two

~ revolutions a minute the material only takes

~about twelve seconds from the time.it

6o

drops into the bucket untll 1t is discharged
therefrom. Its discharge is effected by the

door being automa,tlcally opened when said

~door arrives exactly opposite to a hopper 54

63

at the side of the wheel. There are twosuch

‘hoppers, one for the buckets opening on one

side and the other for those opening on the

described.

t1l the bucket has reached such a

~of the hopper.

‘door to advance with the wheel.

will be arrested

irst

other side. These hoppers move up and down
with the wheel as it is adjusted to different
depthsin the manner which will be hereinafter
They are so located that the dis-
charge takes place when the buckets arrive at
the hwhest point of the wheel. The door is

70

norm&lly held locked against rearward mowve- -

ment by means of a bolt 55, which slides ra-

diall

y in guides 56 on one of the spokes 6 un-
height that

15

said bolt falls down by its own wew‘ht when

the door is allowed to drop back. Each door

carries near its center a stud 57, which when

the door arrives at the proper position to dis-
charge the contents of the bucket engages a
hook 58 on the front end of a lever 59, piv-
oted on an extension 60 from the front side
Said stud 57 being engaged
by said hook while the wheel adva,nces the
door is necessarily held back, and the contents

are permitted to discharge into the hopper.

Said door has inner and outer curved edges,
which slide between the wheel-plate and rings
61, secured by means of studs 62 upon the
Wheelfplates The edges of the door moves
between friction-rollers 63 upon the studs 62.
The door is held back by the engagement of

edge of the door comes into contact with a

radial rib 64, extending across the wheel- plate
It is necessary at

between the two rings 61. _
thls time to remove sald hook from said stud

in order to allow the wheel to advance. This

1s done by means of a stud 65 upon the outer
ring 61, engaging a cam-surface 66 upon a

forwardlv-extendmo‘ arm 67 of the lever 59,

the cam thereby lifting the hook 58 out of the
path of the stud upon the door to allow the

When the
door has advanced and descended sufficiently,

it will drop forward by its own weight and
oy the abutment o;t 1ts for-

ward edge with the radial rib 64 in front and
then will be in front of the aperture in the
side plate, which will still be open. This
aperture will remain open until the bucket

“has passed its lowest position, when the door

will fall back. It will then be arrested, in a
position to exactly close the opening, by its in-

dividual bolt 55, which will have dropped by

‘oravity into the proper position to so arrest
the door.

‘to repeat the operation already described.

The parts will. now be in position

An 1mportant feature of my invention is
the means for raising and lowering the wheel,

80

9O

“the stud 57 with the hook 58 until the rear

95

100

105

IIO

115

120

and with 1t the hoppers, s0 as to adjust the

same to any desired depth of cut.
purpose I provideupon the end of the dredge,
on opposite sides of the wheel, the frames 69,
connected with the upper declz of the barﬂ*e

by the horizontal beams 70. These fr ames"
| support the vertical screws 71, by means of

which the wheel is raised or lowered Said

‘serews are mounted at their lower ends in
step-bearings 72 upon the dredge and at their

For this

125

130
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upper ends have bearings In overhanging
plates 78, secured upon the upper ends of the
frames 69, and are driven by worm-gears 74,
operated by worms 75 on longitudinal shafts
76, extending rearwardly and there driven by
means of miter-gearing 77 by a transverse
shaft 78, operated by a reversible engine 79.
It follows from this construction that the mo-
tion of both screws is absolutely identical.
This i1s of importance in order to Insure a
regular vertical movementof the wheel. The

- motion of the screws is transmitted by nuts

20

30

35

40

45

‘movement.

80 on said screws, which nuts support verti-
cally-movable carriers 81, which extend in-
ward to overhang the girders and are con-
nected to said girders by means of said hang-
ers 82 and links 83. The links allow a vibrat-
ing movement to be given to the girders from
a reciprocating movement of said frames. To
the overhanging plates 73 are secured rails
84, extending downward to the inner sides of
the well-room, upon which slide rails 85, at-
tached to the hoppers, said rails 85 being at-
tached in pairs, so -that the head of the rail
84 enters between the heads of the pairs of
rails 85 and secures the hopper against lateral
- Said hopper i1s attached to the
carrier 81 by standards 86 at the corners, so
as to move therewith. The carriers 81 are
suitably cut out to slide over the frames 69,
the screws 71, and the rails 84. It will be seen
that by the above construction the hoppers
and the wheel-shaft are compelled to move
vertically in unison.

"An important feature of my invention is
the contrivance which I provide for prevent-
ing binding of the nuts 80 upon the screws
71, which would otherwise be caused by un-

~even balance of said carriers 81 upon said

nuts. Since the weight of the wheel is sup-
ported by the two carriers at points close to
their inner ends and necessarily at points in-
side the nuts, it follows that without provision

of this kind the welght of the wheel would
tilt the outer ends of the carriers upwardly

“and correspondingly tilt the nuts and cause

them to bind upon the screws, so that by no
possibility could they be rotated. In order

~ then to equally distribute the weight of the

55

6o

wheel, so that 1t will be borne evenlv upon
the nuts, I attach to the upper ends of the

standards 86, which support the hoppers, ca-

bles 87, which pass over pulleys 89 to the hull
at the extreme edges thereof and then up-
wardly, being there secured to the outer ends
of the carriers. There is one such cable 87 for
each of the standards 86—that 1s, four such
cables in all-—two on each side of the wheel,
of which one is in the front and two behind
the vertical frame 69. The tension upon these
cables, due to the weight of the wheel, is trans-
mitted by said cables to the outer ends of
the carriers, so that said outer ends will be
drawn down thereby as well as the inner ends.

-The weight of the wheel will be carried by

757,173

both ends of the carriers instead of the inner
end only, and the pressures on the nuts are
balanced. The attachment of the outer end
of the cables to the carriers is made by se-
curing said cables tothelower ends of threaded
evebolts 90, working in suitably - threaded
apertures 1n_the. carriers. By screwing said
bolts up or down the tension may be adjusted
It will also be observed that with this con-
struction the balancing of the weight will not
be interfered with by reason of a variation of
the height of the wheel relatively to the ver-
tical frames, for any take-up in one side of
the cable will be compensated for by an equal

letting out at the other side.

The excavated material falling into the
hoppers 1s carried from said hoppers by the
chutes 91 into pump-wells 92, which serve as
reservolrs, equalizing the feed to the pipe-line.
To a point near the bottom of each well ex-
tends a vertical pipe 93, in which rotates a
screw-propeller 94, operated by a pulley 95
at the top within the pump-head 96, said pul-

leys at the opposite sides of the dredger being
driven by belts 97 from a pulley 98 upon the

upper end of a vertical shaft 99, extending
down through the center of the dredger and
carrying on Cits lower end a pulley 100, driven
by a belt 101 from a suitable engine. (Not

shown.) From the upper ends of said pipes.

93 extend the outlet-tubes 103, which are di-

rected diagonally upward and then horizon-

tally, but converging toward the rear end into
a single pipe 104, o

105 represents an auxiliary barge which is
interposed between the dredger and the shore
and which carries an intermediate pipe 106,
which at its rear end is connected by a coup-
ling-pipe 109 with the forward end ot the pipe
104 and atits front end with the discharge-pipe

'110. The coupling-pipe 109 and the discharge-

pipe 110 are suspended by means of wire ca-
bles 107 from A-frames 108, erected upon the
ends of the barge. The connections between
these pipes are made by goosenecks 111, iden-
tical in construction, which may be explained
by reference to either of them. The forward
end of the pipe 104 is bent downward through
a right angle, and near the extreme end thereot
is formed an annular flange 112. Below said
flange 112 the pipe is made globular in form.
The rear end of the coupling-pipe 109 is bent
upward through a right angle, and thereupon
is formed an annular horizontal flange 113.
Above said flange the pipe 109 is made cylin-
drical in form, and intoit entersthe end of the
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pipe 104. Said flanges 112 113 limit the ex-

tent of relative movement of the pipes 109
104. DBy this construction each pipe can turn
freely horizontally relatively to the other,
and there is also permitted a slight vertical

movement of either pipe relatively to the

other without breaking the connection be-

tween them. On account of the downward

discharge of the rear pipe into the forward

I2

I3¢
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.'.plpe there is no tendency of the water and
material to escape through the joint, and thus

- the two pipes may have a comparatively loose

10

- tances.

15
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connection without disturbing the connection.

This - joint is cheap and eﬁe(:tive, and, which

1s of the greatest importance, permits a free
and unmterrupted opening for the passage of .

the material.

One of the most important conaderatmns
in the construction of dredging-machines is
the saving of the power reqmred to force the
material throuﬂ'h the pipe-line to great dis-
Much dlﬂ‘lculty has heretofore been
expemenced on account of the loss of power
due to the necessity of forcing the material
through a contracted or obqtructed opening
or passage between portions of the pipe-line,
especially when the pipe-line is bent or

crooked. Not only is a loss of power thus

occasmned but the obstruction to the material
causes it to settle at these points and still fur-

“ther increases the power required to over-

25
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come the obstruction. . The above construction

provides a cheap and simple method of avoid-

Ing such lossof power. Itwillalsobeobserved

“that in each of these joints the material makes
a drop in passing from one pipe to the next.
This assists the passage of the material through

the joint—the part in its flow where it would
otherwise be liable to meet with the greatest
obstruction on account of the ch&ncre of di-
rection.

From the end of the discharge-pipe the ma- '

terial is discharged upon the embankment,
(shown at 116 in Flﬂ' 13.) Froman mspectmn
of said figure it w1ll be seen that provision is

made for excavating a wide cut by the dredger

“while distributing the material so dredﬂ*ed

40

evenly over the embankment For this pur-
pose the ends of the barge nearest the shore are
secured to anchors 117 by ropes 118, which
after passing around pulleys 119 are wound

around windlasses 120, which may be wound up
or let out at pleasure thus swinging the end

of the barge next the shore to any desired de-

-gree or into any desired position.  Thé dis-

charcre-plpe may also be swung independently
by means of ropes attached to the side of the

- pipe passing around pulleys 121 and thence

to friction-drums 122 upon the end of the
_ When 1t 1sdesired to distribute the
~dirt upon the embankment on any particular

barge.

- spot, the pipe-line may be directed to the de-
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‘at longer 1ntervals

sired spot, and as the dredge advances in the

channel the end of the barge next the shore

will be correspondingly moved by means of
the cables 118, the anchors 117 being shifted
The barge 1s utﬂlzed to
store the tuel for operating the dredger, and
I have in the present instance shown the oil-
tanks 123 for this purpose. The outer end of

~ the barge is connected with the adjacent end

of the dredo*er by a coupling 124, which per-
mits free rotary movement re]atwe]y to each

other while holding them at a proper distance

' apart.

barge and dredge at either corner thereof, as

may be desir ed. The dredge swings upon a
spud, of which two are prowded one, 125, in

the center and the other, 126, at the end the
choice of which would be accordmﬁ' to the
width of the channel to be cut. If a narrow

| channel is to be excavated, the spud 125 in the
~center would be employed. If a wide channel

and a greater swing of the dredge is required,

the spud 126 at the end would e emnployed.-
These spuds are raised or lowered in the man-

ner known in the art, and frames 127 on the
barge are provided for that purpose.

In Fig. 151s shown amodified form of goose-
neck 111 this construction the ends of the

| pipes are each formed with an outwardly-ex-
tending annular flange 130, around which ex-

tends a short tube or collar 131. The ends of
said tube are attached by means of short rods

132, having trow-buckles138,to hooks 134, se-

cured on the outside of the pipes and tubes.

By shortening or lengthening the rods on the
one side or the other the two pipes may be

given a slight inclination to each other. The

flanges very soon becomes packed with sedi-
ment, leaving a straight channel through the

" The coupling may be attached to the

70

75

80

35

QO

_ a,n_nula,r space within the tube between thetwo

sed1ment of the same diameter as the tubes

and this sediment serves as a packing to pre~ 95

vent the escape of the water and spoils.
I claim—

1. In adredger, the combination of a wheel :

dredmng—buckets secured on the perlphery
thereof, said wheel having an annular plate,

sald plate, shafts carrying said rollers, bear-
ings for said shafts, a transverse Shdeway for
sa,ld bearings, and means for exerting a yield-
ing pressure toward each other upon sald
bearmn’s, substantially as described. a
2. Inadredger, thecombination of a wheel,

‘100
‘a pair of friction-rollers engaging the sides of -

10%

a serles of dredging-buckets carried on the |

periphery of smd wheel sald wheel having an-
‘nular side plates, two pairs of frlctlon-roller%
“engaging said side plates, shafts carrying said

rollerq bearmws for said shafts in pairs, a

transverse shdeway tor said bearings and
means for exerting a yielding pressure upon
“each pair of bearmcrs toward each other, sub-

stantially as described.
3. Inadredger, the combination of a wheel,

ITIO

LI5

a series of dredc-*e buckets secured- upon the

periphery of said wheel, said wheel havingan’

annular friction-plate, a pair of friction- mll-—

120

ers engaging said plate, shafts movable toand

from each other carrymﬁ' sald rollers, means

for driving said shafts in unison, and means
for resﬂwntly forcing said shafts towa,rd each
other, said means comprising compound le-

vers engaging the bearings of said shafts, and

125

a spring between said compound levers to op-

erate the same, substantially as described.
4. In a dredger, the combination of the

dredgmﬂ‘-wheel and dredging - buckets said 130




dredmng—wheel having a frlctlon-plate of a

~ pair of fI‘lCthIl—I’Ollel‘S and means for forcing

10
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sald rollers toward each other, said means
comprising a pair of levers extendmﬁ' substan-
tially parallel from their pivots,an intermedi-
ate lever, links connecting said intermediate
lever with each of the other levers, one of said
links being at the end of said lever and the
other at an intermediate point thereof, a spring
upon the other end of said mtermedlate lever,

and a link connected with the opposite end of
said spring and with the lever to which the
other terminal link is connected substantlallv
as described.

5. In a dredger, the combma,tlon with the
wheel having a series -of dredo'mﬂ*—buckets

and a friction- plate, of a pair of frlctlon—roll-'

ers for applying power to sald plate, and
means for forcing said rollers toward each
othér to press the plate therebetween, com-
prising the levers 36, 37 operatively connected

~ with said rollers, the link 42, the lever 43 to

| of sald spring,

which said link is jointed, means for pivotally
connecting said ' lever 43 with the lever 37, the
spring 48 engaging the other end of the lever
43, and the link 50 engaged by the other end
substantially as described.

6. In-a dredger, the combination with the

- wheel having a series of dredging-buckets

| o

35

and a friction-plate, of a pair of friction-roll-
ers for applying power to said .plate, and
means for forcing said rollers toward each
other to press the plate therebetween, com-
prising the levers 36, 37 operatively connected

with said rollers, the link 42, the lever 43 to

~'which said link is jointed, means for pivotally

40

connecting said lever 43 with the lever 37,
means for varying the lencrth of said pwotal
connection. .

7. In a dredger, the combination with the

‘wheel having a series of dredging-buckets

and a friction-plate, of a pair of friction—roll-
ers- for applyving power to said plate, and
means for forcing said rollers toward each
other to press the plate therebetween, com-
prising the levers 36, 37 operatively connected

- with said rollers, the link 42, the lever 43 to

which said link is jointed, means for pivotally

- connecting said lever 43 with the lever 37, the

50
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spring 48 engaging the other end of the lever
43, and the link 50 engaged by the other end
of said spring, and means for varying the
amount of compression of said spring.

8. Inadredger, the combination of a wheel,
a series.of pempheml buckets secured ther e,to

and having lips arranged to cut the material,

sald wheel having side plates with openings
therein alternate]y at opposite sides of the
wheel registering with alternate buckets, cir-
cumferentially-sliding closures for said open-
ings, hoppers at opposite sides of the wheel

into which the material is discharged through

said openings, and means automatlcally oper-
ated by the advance of the wheel for with-
drawing said closures from said openings as

757,173

the openings arrive at the hoppel substan-r
tially as deseribed.
9. Inadredger, the combination of a wheel,

a series of perlpheral buckets secured thereto |

and having lips arranged to cut the material,
sald wheel having side plates with openings
therein alternatelv at opposite sides of the

‘wheel registering with alternate buckets, cir-

cumferentla,llv-qhdmo' doorsclosing said open-
ings, hoppers at opposite. sides ot the wheel
into which the material is discharged through
said openings, and means a,utomatlcally oper-
ated by the advance of the wheel for with-

drawing each door in succession as its open-

ing arrives at said hopper, substantmllv AS
described.

10. Inadredger,the combmatwn of a dred -
ing - wheel havmg a serles of buckets con-
structed to cut the material to be dredged and
having annular side plates, said buckets hav-
Ing conduits leading to openings in said side
pla,tes the hoppers, doors for closing said

‘openings, a radially-movable bolt for each

door normally holding said door against rear-
ward movement, and means for automatleally
arresting said door as the wheel advances
when the opening arrives opposite to the hop-
per, substantially as described.

11. Inadredger, the combination of a wheel,
a, series of dredwmﬂ‘—buckets carried thereb‘;r
having conduits leadmn'l_ to opposite sides of
the wheel alternately, wheel-plates at opposite
sides of the wheel having openings to which the

conduits lead, rings secured upon said wheel-

plates, doors Shdmo' between said rings, hop-
pers, and means for withdrawing the doors
from the openings to permit the material to
discharge into the hoppers substantially as
descrlbed -

12. Inadredger, the combination of a wheel,
a series of dredmno'-buckets carried thereby,
having conduits leadincr to opposite sides of
the wheel alternately, wheel- plates at oppo-
site sides of the wheel having openings to

{ which the conduits lead, rings secured upon
said wheel-plates, studs connectmg said rings

with sald plates, friction-rollers on said studs.
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 18. Inadredger, the combination of a wheel,

having annular side plates, a series of dredg-
ing-buckets secured thereto, each plate having
a series of openings through which the buck-

‘ets discharge, doors closing said openings, a

hopper on each side of the wheel, and means

for automatically withdrawing each door as

the corresponding opening arrives at the hop-
per, said means comprising a projection upon
the door, and a pivoted hook upon the hopper,
said wheel having means for disengaging said
hook from said projection to permit said door
to advance with the wheel when the door has
been sufficiently withdrawn, substantially as

described.
14. Inadred; ger, thedredging-wheel having

1

L2

12

the annular side plates, th,e rings secured ,

thereon, the buckets, and the doors between

I3
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~ the rings, , said side pla,tes hevmo* the radial
-~ ribs 64 for limiting the movements of the'
doors, euhetentlally as described. )
- 15. Inadredger, the wheel having the annu-

larside pla,tee the buckets dlsc,hertrmcr through

openings in: said side plates, and. the doors

suitably guided upon the sides of said plates,

- said plates having means for limiting the move-

" ments of the doors while permlttmcr the door
10

to move either in advance or behind a corre-
sponding opening to allow the opening to be

- open in either case, substantially as described.

s

__ bolts for said doors, said bolts moving radi-
~ally of said wheel, substa,ntlally as deserlbed

16. Inadredging- -machine, the wheel having
the side plates Wlth openings, the doors slid-

Ing over said openings, and the individual

17. Inadredger,the combination of a wheel,

- the swin oing glrdere, the bearings on the ends

20
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~on opposite sides of the Wheel the worm-gears
“on the upper end of the screwe, the longitudi-

35

40

of the girders for the shaftof the wheel, a ver-

tical serew on each side of the Wheel means

for rotating said screws in unison, nuts on-|

said screws moving vertically with the rotary
moxement of the screws, and connections be-
tween said nuts and wlrders to support
latter, eubstentla,l]y as described.

18. In.a dredger, the combination of the
Wheel having dredﬂmw-buol{ets the swinging
girders, the bea,rmﬂ's for the wheel sheft on
the ends of said mrdere the vertical SCrews

nal shafts having worms en gaging sald worm-
gears, means for rotating said lono‘ltudmel
shafts In unison, nuts on s::ud SCIrews end con-

nections hetween sald nuts and girders to sup-

port the latter from the former substantmlly
as described. -

19, In a dredcrer the eomhlnetlon of the
wheel, the swinging girders, the bearings on

the ends of the 0’1rders for the shaft of the

“wheel, a Vertleel screw on.each side of the

- wheel, means for rotating said screws in uni-

45

son, Imts on sald screws moving vertically

Wlth the rotary movement of the ¢ SCrews, and
connections between said nuts and o*lrders to
support the latter, hoppers into which the ma-

terial is dlsohemed and connections between:

sald hoppers and nuts. whereby the hoppers
rise and fall with the wheel, Substentlelly as

described. -
20. In a dredger, the combination of the

‘wheel, the swinging girders, the bearmcrs on

~ the ends of the glrders for the shaft of the
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wheel, a vertlea,l screw on each  side of the

'Wheel means for rotating said screws in uni-

son, nuts on said screwsmoving vertically with

‘the rotary movement of the screws, and con-

nections between said nuts and girders to sup-

port the latter,hoppers into Wthh the material

18 discharged Vertleel ralls, and guides for said
hoppers engaging said rails to guide the hop-

pers 1n their Vertlcal movement, and connec-

| tlons between said hoppers and nuts whereby

the

‘the hoppers rise and fall with the Wheel sub-
- stantially as described.

21. Inadredger,the combinationofa Whee]

dtedn*mﬁ'-buckete carried thereby., vertlodlly-.

swinging girders, bearings carried at the free

ends of said girders for the shaft of the wheel ,
vertical screws on opposite sides of the wheel,
‘means for rotating said screwsin unison, nuts

L
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on sald screws Vertloally-movable carriers sup- -

ported by said nuts, hangers and links con-
75

necting sald carriers with sald girders, hop-

pers at the sides of the wheel for d]SCh&I‘G‘IIlH"
the material cut by the buckets, supporte for
‘said hoppers on said carriers, vertical guide-

rails, and means secured upon the hoppers for
o*mdmg sald hoppers on said ralls., eubsten-—
tm]lV as described. |

22. In a dredger, the combination of the
wheel,

‘the Vertlcally-swm oing girders, the bearings:
on the ends of the 0*1rc1ers for the shaft of the'--

the chedcre huokets secured thereon,

wheel, a vertical screw on each side of the
Wheel means for rotating said SCrews in uni-

So_

son, nuts on sald screws moving vertically
with the rotary movement of the screws, car-

riers supported upon said screws and moved
therewith, means for supporting the ends of
the -:rlrders upon said carriers, and equalizing
means for equalizing or belanomo' the weight

upon the carriers, subetentlelly as described.
- 23. In a dred-::-‘er the combination of the

wheel, the dredﬁ'e buckets secured thereon,
the vertlca,lly -swinging girders,- the hearmﬂ“s
on the ends of the mrdere for the shaft of the

| wheel, a vertical screw on each side of the
Wheel means for rotating said screws in uni-
son, nute on said screws moving vertically
with the rotary movement of the screws, car-
riers supported upon said screws and moved
therewith, said carriers extending to the out-
side of the nuts, and means for supporting
the weight of the girders upon the carriers

both at the inside and at the outside of the
nuts, substantially as described.

go
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24. In a dredo‘er the combination of the _'

wheel, the dredcre buckets secured thereon,.

the Vertloally—swmﬁ‘mg girders, the bea,rmgs |

on the ends of the girders for the shaft of the
wheel, a vertical screw on each side of the
Wheel means for rotating said screws in uni-
son, nuts on 'said screws moving vertically
with the rotary movement of the SCrews, car-

riers supported upon said screws and moved

therewith, said carriers extending to the out-
31de of the nuts, cables attached to said car-
riers on opposite sides of the nuts, and

which said cables are carried, thereby equal-

1z1Ing or dlStI‘lblltlI]C" the Wewht of the car-

riers and girders upon the nuts, substentla,lly

as deser 1bed
95. Inadredger,the oomblnatlon of a wheel,

a seriesof per1phe1 al buckets secured thereon
and having lips arranged to cut the material,

ixed
pulleys above and below said carriers around

ITO
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conduits from said buckets discharging alter-
nately on opposite sides of the wheel, cirecum-
ferentially-sliding closures for said conduits,
hoppers at opposite sides of the wheel into
which the material is discharged from said
conduits, and means automatlcally operated

by the advance of the wheel for withdrawing

sald closures from said openings as the 'Open-
ings arrive at the hoppers, substantially as de-
scribed.

-~ . 26. Inadredger,the combination of a wheel,
bearings for the shaft thereof, carriers for

 said bearings, means for balancing the weight

of the bearings on said carriers, nuts sup-

porting sald carriers, vertical screws on sald
side of the wheel through said nuts and means
for rotating said screws in unison to raise and

: lower the Wheel substantially as deseribed.

20
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27. In adredo'er the combination of a wheel,
bearings for the shaft thereof, carriersfor said
bearings., means for balancincr the weight of
the . :)earmﬁ*s on said carriers, sald means com-
prising cables attached to said carriers on op-
posite sides of the nuts, and fixed pulleys
above and below said 'Carriers around which
sald cables are passed, nuts supporting said
carriers, vertical screws on each side of the
wheel through said nuts and means for ro-
tating sald screws in unison to raise and lower
the Wheel substantially as described.

28. Inadredger,the combination ofa dredgo-

- "ing-Whe'el having bucla:ets, and hoppers at the
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sides of said wheel into which the material 1s
discharged, chutes leading from said hoppers,
pump-wells into which said chutes discharge
the material, pipes extending vertically up-
ward from near the bottom of each well,screw-

“propellers 1in said pipes, and a pipe- hne into

which the materialis discharged by said screw-
propellers, substantially as described.

757,173

99. Tnadred oer, the combination of a wheel
having a series of excavating-buckets on its
perlphery, a hopper into Whlch the material
so excavated 1s discharged, a pump-well, a
conduit from said hopper to said pump-well,

a pipe leading from near the bottom of said

pump-well, a screw—propeller in said pipe,

45

and- a pipe-line into which the material jsdis-

charged by said screw-propeller, substantially

as descrlbed |
30. Inadredger, the.combinationofa wheel

having a perlphera,l series of dredging-buck-

ets, hoppers at the sides of the wheel into
which the material is discharged from said

buckets, pump-wells, conduits _trom said hop-.

pers to said pump-wells, pipes leading ver-
tically from near the bottom of said pump-

wells, screw-propellers in said pipes, outlet-

tubes directed diagonally upward and then

horizontally and converging toward the rear

end, and a single pipe into which they dis-
charge, said pipe conveying the spoil to the
place of deposit, substantially as described.
31. In a dredger, the combination with the
dredger proper, provided with means for ex-
cavating the material, means for elevating the
material so excavated, and a pipe for conduct-
ing the material to the rear end, of a barge
having an intermediate pipe thereon, and a
rigid coupling flexibly connecting a corner of

the barge with a corner of the dredger, sub-

stantially as described.

In witness whereof I have hereunto set my
hand in the presence of two 5ubscr1bmg wit-
nesses.

A. BOSCHKE.

Witnesses: |
Franvors M. WRIGHT,
- BrEssiE (FORFINKEL.
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