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F I cveree—rens me s gemer

To wll whom it may concern :

Be 1t known that T, EPITRATM CHAQUETTE,
of the city and county of San Francisco, State
of California, have invented certain Improve-
ments in Dredging and Hxcavating Machines;
and I hereby declarethe following to be a full,
clear, and exact description thereof. |

My invention relates to machinery and a)-

paratus for excavating and raising earth and
like matter in the construction of levees and
ditches, and in other engineering operations.
- The machine and apparatus constructed in

accordance with my inventionisadapted either

for submerged work, in which case it has the
characteristies of a dredger and is mounted

“upon a boat or a seow, or for operations upon

land or out of water, in which application it
is more properly termed an ‘““excavator,’” and

for required portability it is placed upon a

track or wheeled platform.

The general object of my inventionis to pro-
duce a dredging and excavating deviece, ma-
chine, or apparatus that shall be qualified to
malke a diteh, trench, or line of cut with slop-
ing sides, whereby a ditech or channel with
slanting sides can be constructed, and a bank

or levee produced by the machine shall have !

a shelving face. .

Thefollowing description fully explains and
sets torth the nature of the improvements con-
stituting my said invention, and the manner
of constructing, combining, applying, and

- making use of the same.
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~In the drawings referred to by letters and
figures, Figure 1 is a plan or top view of the

‘apparatus mounted and arranged as a dredger,

representing it in position for work. Fig. 2
1s a side elevation. ~ Fig. 31is a view of the ex-
cavating and elevating wheel taken from the
front. Fig. 4 is a transverse section taken at
the center. Fig. 5isa view of the rear or in-
ner side of such wheel. Tig. 6 is atransverse
sectlon of a part of the wheel through one of
1ts chambers or receptacles, and showing the
water-discharge and the adjustable gate by
which water and the solid matter taken into
the chamber together areseparated and caused

“to discharge through different outlets. Fig. 7

18 a view taken from the front of the scow and

50

Fig. § is a diagram illust

supporting-frame with the wheel removed,

improved form of cut or excavation made by
my machine. FIig. §8*is a side elevation of the
carriage and means for adjusting it. Fig. 9 is
a plan view of the same. Tig. 10 is a section

~of movable hopper and pipe with connected

parts. Fig. 11is a plan view of the device,
showing only the drums, cords, and pulleys.
- My invention consists, essentially, in ar-
ranging and mounting dredging or excavat-
Ing buckets or receptacles with cutting lips
or edges in a suitable carrying frame-work to
niove about a shaft or axis in a vertical direc-

tion and a circular path or with a rotary
movement, so that their cutting-edges deseribe -

a circle having the shaft as the center. This
shaft or axis is set in line with the direction

~of the trench, diteh, or line of cut to be made,

and the path described by the buckets in trav-

eling about this center is substantially at right
“angles or perpendicular to the line of the diteh

or excavation. The face of the wall or banl

between the ordinary vertical side cut and the

55
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produced by a revolving line of buckets ar-

ranged and operated in this mannerhas a slope
or inclination proportionate to the radius of

the cirele in which the cutters travel. Each
bucket or receptacle cuts into and takes up a
charge or body of the material against which
its cutting-edge is carried, and by the revolu-
tion of the frame about the axis it is raised
up into position of discharge at or above the
ax18, where it 18 brought into line and caused

todepositits material intoaspout or conduetor.

In connection with & setof dredging and ex-

cavating buckets or receptacles arranged to

work in a circle around an axis I employ a
number of air-tight compartments alternating
with the buckets or receptacles in such man-
ner as to giveinereased buoyancy of the struet-

ure when submerged or partly submerged in-

the water. The application and use of these
air-tight eompartments, however, is not essen-
tial in operating upon land or dry excavation
where the chambers are not submerged.
Another part or feature of my improvements
congists in providing separation and discharge
of the water from each bucket or receptacle

75
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apart from and independent of the solid mat-

ter, so that while more or less water may be
taken up in the course of work, there dis-

ating the difference | chargesinto the spout or conducting-pipe only

100
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the earthy mattel which 1sthe1eby delivered | point an outlet h, 18 prowded through the

as nearly as pI"tCthELb]e in a solid condition.
For this purpose each chamber communicates
through a side aperture with a water-passage
having a discharge nozzle ortube leading from
it to the outside of the excavator,and an open-
ing between the excavator chamber or recep-

tacle and this water- -passage 18 controlled by

a valve in such manner that the position and
area of the opening is capable of being regu-
lated toallow only the water to pass off through
the discharge and to retain the solid matter.
Where no water is obtained as a product of
the operation this opening is closed up; but
in an excavator of this ehfuaeter 1intended al-
- together for excavating pur poses as in grad-
~ing, ditch-making, and in dr y material O*ener?
ally, the water passages and ape1tures need
not be provided.

My improvement includes a novel construe-
tion of buckets or excavating and elevating
receptacles in the form of a wheel: ; also cer-
tain application and combination of mechan-
ism therewith to produce a regular rotary
movement of the wheel upon its ams, and also
to cause 1t to advance mechanically for ward
against a bank or body of matter, and with a
speed proportionaté to the character and gual-

- ity of the work; also certain mechanism where-
30 by the wheel can be raised or lowered in a ver-
tical direction and caused to feed downward

10O
15
- 20.

or into a body of matter directly beneath it |

with a regular movement, the extent of which
is under control; also in the application of
mechanism to open and elose antomatically
the outlet-gates of the chambers, and, finally,
In a means o insuring uniform dlSCh’LI‘O‘e of
the matter from the Spout or conduetor into
which the contents of the excavator-chambers
40 are discharged.

-1 proceed to pr oduce a number of buckets

T receptacles in the form of a wheel by form-
ing around a central hub in radial manner a

| number of receptacles having mouths or inlets
45 provided with cutting llpS or edges like a
scoop, a chamber which glves mreeeptacle for
the matter taken up by the cutter, and an out-
let controlled by a gate, thlounh which the

35

50 4 eonductmmsl)out at a point near the eenter
~or axis. A'hub, A A’ B, and a number of
radial arms or 11b:~3, CC, 2 regular distances
apart constitute a skeleton frame in the form
- of awheel. Sheet-metal ends D D’ and sides
55 Binclosing the principal portion of the wedge-
- shaped spaces between the arms G produce 2
number of chambers or close receptacles, G G,
~of uniform size. The space betweenthe hubs
and the bottom or inner ends, I, of these
60 chambers is not inclosed. One face of the
wheel is plane or at right angles to the ax1S;
but the other face 18 dished or with a tapel
from: hub torim, the arms C' being set out at the
~ hub for this purpose. This gives the cham-
65 bers greater breadth at the bottom than at
the t0p The floor in each chamber is inclined
from the outer to the innér side, at which

charge taken into the chamber is emptled into

| next the hub.

il

for the wheel.
“each chamber is provided for through an open-
“ing, h, in the back or inner face.
‘cate, H, fixed to a guide-rod, 2%,
guides 7 A’ on the vertical 1.‘101_; I at each side

a fixed socket, &'

| whele the rollers take upon it the track meets

‘ries the gate down again.
‘18 1nsur ed by fixing a g mde plate, m/, justover.
J thle end of the tlaek in such posmon thatthe

face E' on a level with the floor or tha,t end
The mouth orinlet-opening of 70
each receptacle is on the outer face and con-
sists either of one aperture through the side
E or of several apertures, ¢ g, 1n line at inter-
vals apart, the edges of which are surround-
ed by a scoop-shaped lip, F, that at the front 75

or forward edge stands out from the face of

the chamber, butat the back edge of the open-
ing sets down closely against the face. These
lips are, then, practically extensions of the
edges of the 01)61111“]*3‘8 g, and by setting out 8o
from the face of the wheel they eonstltute cut-
ters to take up a charge or portion ot mate-
rial and direct it 1nto the receptacles or cham-
ber behind the openings. Several cutters of
smaller size would offer less resistance to the 85
forward rotation of the wheel than a single
large cutter, and for such reason I prefer 130
prowde tvo or more separate cutters and in-
lets to the face of each receptacle. In the
construction specially shown in Figs. 3 and 5 g
of the drawings I have arranged three cutters
in line with as many inlets into the chambers.
Upon the outer edge of the wheel, and pro-
jecting from the rim,I fix auxiliary cutters I/,

~with openings ¢, leading into the end of the 95
~chambers.

These additional cutters aet di-
rectly against the material under the rim of
the wheel, and are chiefly of use to cut away
the solid matter beneath and give clearance
Thedischarge of material from

A sliding
1S held in

of the 0penmb, and the rod /° slides through
These parts confine the
gate 1n whatevel position 1t takes, whether

105

“open or closed, so that there shall be no tend-

ency of the ﬂetes to drop and uncover their
-openings at any time In the movement of the
wheel.
‘uncover the outlet as the chamber 18 brought
“into upright position or over the axis and in

110
Each gate is raised up, however, to

line with a spout to afford discharge.of the
matter brought up by the chamber; also, atter
the discharge takes place, the gate is shut
down and remains closed until the elevated
position of the chamber occurs again in its:
turn. These movements are pwdueed auto-

matically by fixing a stud, %, with a friction-

roller on the face “of the ﬂate, and placing a
stationary track, M, over the axis i1n the vi-
cinity ot the 1e('3e:'[‘;711:1ﬂp -hopper of such shape

or figure that at the “extreme ends or points

115

I20

125
the circular path described by the rollers; but
from: this point it takes the form of astr awht
incline, m, of such length that the rollers are
lifted to the required hewht in traveling from
the lowest to the hlﬂhest point. The traek
from this point curves downwardly, and cax-
The ﬁnal closing

130
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roller of each gate is brought against the face | produces a forward movement of the platform

vance ofthemachine. Rotation ofthesedrums | ber G has a passage and outlet of such char-

of the plate in leaving the curved track. The | and holds the face of the wheel against the
hub has a long box or socket, B, with a taper- | wall or bank with a certain amount of press- 7o
Ing bore to take the tapering shaft I, to which | ure or feeding movement, the degree of which
-5 the wheel is fixed. Power to move the wheel | is governed by the speed of the drums. This |
1sapplied at or near the periphery through the | mechanism produces regular progression of
medium of gear-teeth I, formed or provided | the wheel against the bank. The drums are
on the rim, and a pinion, Q, upon a shaft, R, { driven directly from the shaft L by a spur- 75
projecting from the platform X at one side, | wheel, p%, on said shaft, and a pinion, p’, on

10 and having motion imparted to it through an | the axle W', and as the progress of the ma-
engine-shaft on the platform. Thewheel and | chine when in operation will be governed by
shaft therefore turn together. | | the character of the material it is working

To obtain regular rotation of the wheel, the | upon, they will be changed to feed at differ- 8o
counter-shaft and gearing seen in Figs. 1 and | ent rates of speed as the matter being cut into

I5 7are not necessary, as the shaft R could be | offers ereater or less resistance to the cutting-
connected more directly with the power; but | edges of the buckets. The pinions p’ p?, be-
this additional gearing is employed for raising | ing located on the end of the shafts T W', can
and lowering the wheel to throw it into and | readily be removed and replaced by others 8s
out of action, and for feeding it down to pro- | of a different relative size, and thus the speed

2¢ duce regular increase in the depth of the cut. | is controlled as desired. Each cable J’ is se-

- The driving-pinion Q is kept in gear with | cured at one end to its drum and is earried
the toothed rim of the wheel by a radius-bar, | out and turned over sheaves and guide-roll-
S.  ‘The shaft R is mounted in a shifting box | ers, j/ 4% to bring it to the head of the platform. go
that 18 connected by the radius-bar S with the | An anchorage is provided ahead of the plat-

25 shaft L. The shaft-boxes R* are fixed on a | form, and the outer end of the cable is made

- slide, R, held in guides R* on the edge of the | fast to it. In passing around the drums one
platform, and the radius-baris attached to the | cable is laid over and the other one under.
slide at one end, while the upper end has a | The revolution of the drums will be regulated g5

~ collar that takes loosely around the thick part | with reference to the rate of movement of the

30 of the shaft L. This construction keeps the | wheel of buckets to draw the machine forward
two centers LR at a fixed distance apart, and | as rapidly as the buckets will take the mate-
the toothed rim and its driving-pinion are al- | rial.  This change 1s obtained by altering the
ways 1n gear under all changes in the position | proportions of the wheel and pinion p” p* to 100
of the wheel. Such changes result from the | give the desired rate of feeding movement.

35 adjustment and movement of the wheel up | The proportions of the gears shown in Figs.
and down, the shaft L being mounted on a |1 and 2 will give three feet advance of the
block or carrier, T, set in guides U in a frame, | wheel to each complete revolution, and is cal-

W, on the platform to which elevating-screws | culated to produce a eut or chip of three inches 105
T T', working through nuts or threaded boxes | in depth or thickness. The machine thus con-

40 ¢* ¢ in the carrier, are applied to raise and | structed will ‘operate to cut and excavate in
lower it. These screws have bearings # # in | an are having the shaft L as the center, and
the top of the frame, and a counter-shaft, «, | as itadvances in a direction at right anglesto
and bevel-gears «* v’ u* give rotation to both | the plane of rotation of the buckets the shape 110

- with the same movement. An intermediate | of the wall or face of the bank will always be

45 shatt, v, with gears v v* and a shifting elutch- | left on a slope orineline. This feature in the
gear, v* v*, connects the screw-actuating shaft | operation of the machine renders it especially
w and the power-shaft together. The clutch- | valuable in the formation of levees and em-
gears afford a means for reversing the move- | bankments under and along water-lines. The 115
ment to run the carrier up and down in the | shelving face left by the machine avoids all

50 frame, as well as for throwing the mechanism ‘danger of the upper structure being under-
out of gear. From the power-shaft a counter- | mined by washing away of the face below the
shaft, N, connects with the pinion-shaft R water, which in all dredging operations that
through bevel-gears n #' #° #* but, astheshaft | leave a straight or perpendicularly-cut faceis 120
K has a shifting movement in the guides R? | more or less liable to take place. The dia-

55 the counter-shaft is made extensible to keep | gram Fig. 8 illustrates the difference between
the gears »’ #° always engaged. The shaft N | these two forms of cut. Air-chambers K K
18 theretore made in two parts with an exten- | between the chambers G are employed to give
slon-joint, N°. This mechanism and connee- | buoyaney and overcome the weight of the 123
tion of parts are seen in Figs. 1, 2, and 7. | wheel and the machine when working in wa-

60 The elevation and-depression of the wheel is | ter. These chambers are formed in the wall-
thus produced mechanically without interfer- | partition ¢, or between the chambers G, as
ing with its general rotation. | shown in Figs. 3, 4, and 5, and are made air-

W’ is an axle mounted on the same carriage | tight. A portion of the same space within the 130
- with the wheel and ecarrying two winding- | partiton is taken for a water-passage, ', that

65 drums, w’ ", from which cables J’J” are carried | affords an independent outlet for excess of wa-

out ahead and made fast to fixed points inad- | ter taken into the chambers G. FEach cham-




acter, and is thus enabled to discharge its con-

tents in comparatively a solid conchtlon as the

water is carriéd off from the top of the charge
of the material as the chamber approaches the
upright position and before the gate H rises.
The water-outlet S° from the chamber G is con-

trolled by a movable gate, 5’ sliding in guides

IO

*, and adjusted from the 011t51de of the wheel | a

by means of a shaft, §° having a hand-wheel,

S% in the outer end, and connected with the
gate by a rack-bar, ', and a pinion, 8°. This
oate 18 so arranged that being moved up and

down changes the distance of the lower edge:

. of the outlet from the bottom of the chmlbel

I5

and thereby enables the height of the inlet. to
be regulated accordingly and caused to draw
off the water at any point. The discharge for
the water-passage &’ is through a spout, 2, ex-

tending out through the front of the wheel,

20

25

which allows the water to pass off without be—
ing thrown back into chamber G.
It is. obvious that the alr-chambers and the

‘separate passages and outlets for water will be

unnecessary to the successtul operation of the

machine out of water and in dry material, and

 therefore they need not be provided in a wheel

30

" lightness to the structure.
~provided with a hinged trough, I, on the bot-

35

40
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50

in vertical guides T‘a

to be used entirely upon land, and in place of |

making the compartment between the cham-
bers & in the form of air and 1 water tight
chambers they can be simply spaces cither
open or closed to afford the greatest possible
The hopper I is

tom from which a swinging spout, O, is ear-
ried laterally to carry and dlSOh‘ll"ﬂ‘e the ma-
terial to the required distance. The hopper I
is held on supports? 4, (see Fig. 2,) secured to
a part of the fixed framing. The trough I’ 1s
hinged or pivoted to the hopper I, as Shown
at 7,
any convenient manner to agree with the ad-
justable spout O. A Slldlﬂ“‘ carrier-block, g,
npports the spout at a
point beyond the hopper, and affords means
of regulating 1ts degree of inclination. A sim-
ple device for this purpose is illustrated in

Figs. 2 and 7, and consists of asheave, ¢, in the |

cnide-frame, and a winding-shaft, ¢°, for work-

“ing a rope that is attached at the lower end to

the spout-carrier. One of these guide-frames

~and block-operating device1s provided at each

53

 the shaft L.

60

" shown in Ifigs. 1, 2, and 7.

side for shifting the spout to deliver from one
side or the other of the platform.

To insure regular discharge of the 11nter1a1
through the Spout I lmp‘wt to 1t a rotary mo-
tion throuﬂh the agency of a bevel-gear, d,
surrounding o the spout at the upperend, a pin-
ion, d’, on a short shaft, ¢, and a gear, f, on
The pinion d' may have plane
unbeveled gear, as shown in Fig. 10, and the
shaft e be set at an inclination in order to com-
pensate for the change. The shaft ¢ is hoxi-
zontal, and the gears on d are beveled, as
A slow rotary
movement of this conductor is sufficient to

- overcome any tendency to choke and clog and

induce continuous discharge of the material.

b

and 1ts free end 18 elevated or lowered in |

the platform is mounted upon trucks.

for the purpose set forth.

306,580
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As an excavator for operating apon land
Pro-
gression of the platform to advance the cutting
rgmd excavating wheel takes place in propor-
tion to the speed of the wheel through the op-
eration of the winding-drums and their cables,
and the feed of the machine in both forms of
dredger and an excavator is thus produced
and controlled directly from the excavating-
wheel.
Having thus ful]y deseribed my invention,

what 1 chlm, and desire to secure by Letters
Patent, 1s—

L "':r-__
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1. The combination of a suitable supporting

and carrying frame, a horizontal shaft mount-
ed thereon, a set of buckets or excavating and
elevating receptacles having mouths or inlets
surrounded by cutting-lips or projecting edges
on the face of the wheel, and outlets controlled
by gates, and so mounted upon satd shatt that
they travel in a circle about it and their
cutting-edges move in a plane and cut 1n a

- circular path substantially at right angles to

90

the shaft; a means for imparting to said set

of excavators and elevators a rotary motion
about such shaft, and a receiver and conduct-
ing-spout arranged with relation to the out-
lets of said recept‘mles substantially as here-
inbefore deseribed.

- 2. A set of exeavating and elevating recep-
ticles around a central hub OT axIs havmﬂ 1n-
lets g, surrounded by projecting cutting-lips
F and outlets /, controlled by gates, In combi-
nation with meehamsm for imparting to said

‘receptacles rotation in substantially a vertical
plane about the axis in such manner that the
“cutters F move in a circular path and cut in

a plane across the axis of rotation, substan-

tially as hereinbefore described.

a. The combination, in a suitable support
ing-frame about a centl al hub or axis, of a set
of excavating and elevating 1eceptacles &,

“having mouths or inletsg, promded with pro-

Jectmﬂ cutting lips or edges If, and sloping

'-. bottoms I, Wlbh outlets ab the lower end there-

of controlled by gafes.
4. The combination, with the set of exca-
vating and elevating 1e(3ﬂpt’wles (z, arranged

'about a central hub or axis, and adapted to

rotate in substantially a vertical plane about

-said *uls of the peripheral cutters ¥ and in-

lets ¢/, substmtnlly as hereinbefore described,

5. The combination, with the -excavating
and elevating 1*&eeptacles (&, arranged about
a central hub or axis, of the air-chambers K,
substantially as hereinbefore described.

6. Thecombination,with the excavating and

-elevating receptacles arranged about a cen-

tral hub or axis, of the air-chambers K and
the water-passages S’ 8 Z as a means of car-

rying offand discharging the water separately

from the solid matter substantmlly as herein-
before described.

7. The combination with an eXwaatmn and
elevating receptacle, as G, of an mdepeudent_

- w%er reeeptﬂ.cle and dlSOhELl‘C"l]]ﬂ “passage hav-

95
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ing communmbmn with the receptacle G | the shafts Land W', upon which these parts

thmuoh an aperture controlled by a gate or | A and «* «® are respectlvely placed having

Valve, substantially as helembefme deseubed the removable gear-wheels p* »” on their ends, 15
8. The combination, with the excavating | and the cables R J’, applied to operate sub-

3 %11(1 elevating 1eceptacle (x, mounted on and stantially as hereinbefore described, for the
adapted to 10tate around a horizontal axis, | purpose set forth.

and having an outlet, &, controlled by a slid- Witness my hand and seal.

ing gate, of the Stud % on the gate, and the -

ﬁzbed tlack M m m/; applied to opemte sub- ~ BEPHRAIM GHAQUDTTE [r. 8]
- 10 stantially as hereinbefore described. “Witnesses: '

9. The combination of the excavating and | EpwARD E. OSBORN,

elevating wheel A, the winding- dlums w* W, | G. W. EMERSON.
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