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UNITED STATES

o

~ JOHN H. W. LIBBE, OF TOLEDO, OHIO,
U xoavatom.

Wo. 830,055.

o %pmiﬁcmién of Letters Patent.

_ | ._;@a.teﬁteci Hay 8, -1906.-.

'.&ppﬁﬁat}ﬁm filed Desember-4, 1;905.. Serial No. 290,082,

To all whom it may concern.: -

Be it known that I, Joun H. W. LiesEg, a
citizen of the United States, and a resident of
Toledo, in the county of Lucas and State of

Ohio, have invented certain new and useful

Tmprovements i Excavators; and I do here-

by declare the following to be 2 full, clear,
and exact description of the invention, such
as will enable others skilled in the art to

which it appertains to makeand usethesame,

reference being had to the accompanying
drawings, and to figures and letters of reler-

ence marked thereon, which form a part of

this specification.

My invention relates to exca?&tiﬂg appa-

- ratus of the class especially employed for dig-
- ging, deepening, cleaning, or widening open

20

30

itches and ship-canals. |
An object of my invention is the provision

‘pf 2 machine of the class described which has
1ts frame so constructed as to enable it to

span the ditch or canal to be worked and be
mounted for locomotion on the banks thereof,
thus enabling the machine to easily pass over
bridges and other cbstructions disposed over
or in the channel of the ditch or canal without
necessitating the removal of such obstruec-
tion or the carrying of the machine around

the same, as is the case with the crane type of

excavators, wnich, due to their construction,

~ travel in the channel of the ditch or canal.

35

A turther object of myinvention is the pro-
vision 1n an excavator for open ditches or
ship-canals of two independently-cperated
dippers movable to alternately secure their
respective loads from the bed or sidés of the
ditch or canal and to have their discharge on

- opposite sides thereof, whereby to double the

40
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capacity of machines of the kind employing a

single dipper. . .
urther advantages of my mdchine will be
apparent by reference to the following speci-
fication and to the accompanying drawings,
forming a part thereof, in which— =
Figure 1 is a sice elevation of substantially

- one-half of the apparatus comprising my in-
~vention with portions thereof broken away

B the act of

30

plan of the p _
paratus, showing the operating mechanism
with portions of the frame broken away and

53

and the diﬁ)pe? operative from such portion in
loading. * Fig. 2 1s a top plan view
thereof with the machinery removed and

- showing the dipper-carriage and the driving
Fig. 3 1s a

caples therefor.

or controllin
?&tfor_m at either end of the ap-

the dipper-carriage-controlling cable re-
moved. - F%g
carriage. Kig. 5is a vertical section of a por-
tion of the dipper-carriage, taken on the dot-

4 1s a top plan view of a dipper-

6o

ted line  « in Fig. 4. Fig. 6 is a side eleva- .

tion of the apparatus with the operating

with respect to its carriage; and Fig. 8 is a
similar view illustrating the course of the dip-
per elevating or hoisting cables.

Referring to the drawings, A A represent

two platforms or stages, which are suitably

spaced apart as the width of the ditch or

-channel to be dug or worked may require and -
e eqL vith. 75
suitable rollers.or wheels ¢ for locomotion,

are equipped on the under sides thereof with

whieh run on @emgomry rails or planks b, laid
on the respective banks or at the sides of the

ditch or canal to be worked. Theseplatforms

or stages -are shown -as. connecied by truss-

| beams B B, which are supported in spaced
parallel relation at the proper height above the
platforms by columns or uprights ¢, arising
from said platforms, and are of sufficient

length tospan theditch or canal and have their
ends extending a distance beyond the outer
sides of the platforms, as the point of discharge
of the dippers may require. C{ross-beams or

end pleces d d rigidly connect the beams B B

at their ends and are shown as being spaced

therefrom by the vertical members ¢ ¢, which
project & short distance above the surface

Elane of the spanning-beams. The beams
B are longitudinally braced with respect to
the platforms A A by the bracing members .
Bracing-cables gand 2 are also positioned lon-
gitudinally of each spanning-beam, the for-

mer being disposed above the beams and hav-
ing their ends fixed adjacent the ends of said

beams and their intervening portions ele-
vated by a prolongation of one of the columns
¢ of each platform, and the latter being dis-
osed below the beams and having their ends
éd thereto, as at 1. o o

A rail 1 is laid or formed upon the surface
of each beam B B to provide a track on which

“the cars or carriages 2 and 2’ for carrying the

dippers 4 and 4/, respectively, are adapted to

‘mechanism removed and showing one dipper
-1n the act of loading and the other returning
| after having discharged its load. Fig.7isa
diagrammatic plan view thereof, illustrating
the course of each carriage-controlling cable

5o
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travel longitudinally of said beams. These

cars or carriages; which are best shown in
Figs. 4 and 5, are the same in construction

the engine for communicating movement to | and comprise a rectangular frame portion 5

ITO
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“the associated dipper loosely

2
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of suitable length to pass freely between the | the operation and controlling mechanism of

beams A A and provided with two sets of

bearing blocks or hangers 6 ¢/, in which the
shafts 7.7, carrying at their ends the periph-
erally-flanged wheels or rollers 8 for riding on
the rails1, are mounted. In the centerof the
frame 5 1s pivotally mounted a disk-like head

9, which has its pivotal axis disposed at right

angles to the line of movement of the car-

riage and 1s provided with two vertical open-

ings 9, through which the two sticks 10 of
pass. The
manner of mounting this-head, as shown in
the drawings, consists in the provision of a

ring 94, having trunnions 9° formed on oppo-
site sides thereof and mounted within bear-

ings 9°, secured to transverse frame-pieces 94
of the carriage, said ring being also formed on

- 1ts upper nner edge with an annular groove

. 20

30

35
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which forms a seat for the peripheral flange
9¢ on the head 9, as shown in Fig. 5. The

head 9 1s retained to its seat in the ring 9* by

the ring 9¢, which is bolted or otherwise suit-
ably secured to the ring 9* and adapted to
permit a free turning of the head in the ring
92, It is thus apparent that the head 9 may
have both a pivotal movement with the
trunnions 9® as its axis and an independent
rotary movement with respect to the ring 92.
The dipper-sticks 10, which pass through the
opening 9" in the head 9, are parallel through-
out their lengths and have their lower or in-
ner ends rigidly and firmly secured in any

suitable manner to approximately the center

of the top 11 of the dipper with which they
are assoclated and are laterally braced adja-
cent such ends by rods, cables, or the like 12,
which rigidly connect the dipper-top 11 at its
sides with collars 122 on said sticks. The
top 11 of each dipper is hinged to the back
thereof, as at 13, so as to permit the open end
of the dipper to swing downwardly from the

- top when being dumped, as shown by dotted

50
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lines 1n Kig. 1. The tripping of a dipper is
effected by the pulling of a cord 14, which
has one end secured to a latch member 14 on

the top 11 of the dipper, which latch member

1s operated by a pulling of the cord to move a
bolt (not shown) from engagement with a
catch 14° on either side of the dipper-body.
The other end of this cord extends up to the
carriage of the dipper over a sheave 14°
thence over a sheave 149, and down to adja-
cent the position of the operator.

The two dippers 4 and 4’, which have their
discharge on opposite sides of the ditch or
canal and have the direetion of their corre-
sponding movements reversed, are each con-

trolled by a separate operating mechanism
which 1s mounted on the platform over which

the assoclated dipper has its discharging

‘movement. As the operation of and means
for controlling each carria

_ ge and its dipper
are the same, except that tTleir relative posi-

parted thereto—namely, the hoisting
owering of the dipper relative to its carriage,

only one dipper will be described.

During the filling and dumping operation

of a dipper three distinct movements are im-
and

the digging movement of the dipper relative
to its carriage, and the movement of the dip-

per with its carriage longitudinally of the
spanning-beams for the purpose of discharg-

ing 1ts load at the side of the ditch or canal .

and returning to reload.

The hoisting and lowering or vertical move- -

ment of a dipper is effected by the roper di-
rection of rotation of the channeled drum 15,

-which is mounted on the shaft 15* and con-

nected with the dipper through the medium
of & cuble 16. This cable has one end se-
cured to said drum in position to be wound
thereon, thence passes upward over the
sheave 162, carried by a cross-beam 17 of the
frame, thence horizontally around the con-
tiguous end of the beam B in engagement
with the sheaves 16" and 16°, carried by the
vertical shaits 18 at such end, thence be-

tween and in parallelism with the two span-

ning-beams to the carriage carrying said dip-
per, Eassing over the sheave 169, carried
thereby, and down under the sheave 16¢,

‘“which 1s mounted between the dipper-sticks

10, adjacent their point of connection with

70
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the dipper, thence upward over the sheave

16*, which 1s mounted on the opposite side of

the carriage to the sheave 169, thence contin- .

uing 1its course between the beams B B, pass-
ing through an open portion of the carriage
carrying the other dipper, and finally having
its end fixed at 168 to the cross-piece con-
necting the proper ends of the spanning-
beams, as shown in Fig. 8. L
The movement of a carriage longitudinally
of the beams B B for the purpose of discharg-
ing its load at the side of the canal or ditch is
elfected by.a proper direction of rotation of
the drum 19, which is mounted on a shaft 192
at the same end of the platform of the frame
as the drum 15 and connects with the asso-
clated carriage through the cable 20. This
cable, which maybe termed a ‘“ motor-cable,”
has one end fixed to the front or outer end of
the associated carriage, thence passes around
the sheaves 20% and 20°, which are mounted

‘above the sheaves 16° and 16¢ on the shafts
therewith, thence passes along the outer side

of the beam disposed on the side of the frame
with the drum 19, over the sheave 20¢, and
down to said drum, around which it is passed

‘a serles of times to have a tight frictional en-

gagement therewith, after which it passes

upward over the sheaves 204, mounted on

the spindle with the sheave 20¢, and continues
its course along the side of said beam to the
opposite end thereof, where it passes around
the two horizontally-alining sheaves 20¢ and

100
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tions and directions of travel are reversed, | 207, thence passes back between the vertical r3o
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‘the shaft.
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planes of the two spanning-beams, either
through or over the frame of the other car-

riage of the apparatus, and finally has its end.
fixed to the opposite side of the attached car- |
st engaged, thus forming an |

riage to that
endless cable with the attached carriage
forming the connection between 1ts ends.

- The digging movement of the dipper is 1m-
parted thereto through the two draft-cables
21, which have their dipper ends connected
to opposite sides of the dipper through the
medium of the pivotal arms 22 and therr
other ends fixed to drums 23 23 1n position to
wind thereon when they are turned. These
drums are mounted on a shaft 23* between
the transversely-spaced uprights arising
from each platform of the frame and m the
line of movement of the dipper and have

- their peripheries formed with right and left

spiral grooves, so that the cables are each
caused to wind thereon toward the center of
The provision of the ‘wo draft-
cables 21 and their manner of connection
with the dipper forms an important fcature

of my invention, as an even and direct pull 1s

thus applied to each side of the dipper and a
turning thereof, due to one side of tﬁ

striking a stone or other hard substance, is
prevented. The connection  of the cable
ends with the pivotal arms 22 facilitates a
free movement of the dipper as 1t passes up

and outward over the drums 23 on its dis- |

charging movement, the position of the ca-

bles with respect to the dipper when the lat-
ter is at the limit of its outward movement

being reversed.
Each dipper-carriage 1s brought to an
abrupt stop at its limit of outward move-

ment on the spanning-beams by contact with

a bumper 24, one of which is positioned adja-
cent each end of said beams in the path of

movement of the contiguous carriage and

yieldingly sps.ced from the vertical members
d d at the ends of the beams by compression-
sgrings 25. As a carriage is thus stopped
the impetus of its dipper causes it to swing
out and throw its contents a distance from
the end of the machine, as shown by dotted

~lines in Fig. 1, the dipper being tripped at the

50
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desired point by a pulling of the trip-cord 14

by the operator.
- The drums 15 23 23 are driven by an en-
“gine 26 tarough a series of properly-propor-

tioned gears and pinions and have their move-
ments controlled by suitable clutches, while
the drum 19, on which the motor-cable of the

associated carriage is wound, is driven by the
engine 27 through the medium of the pimon
28 on the engine-shaft and the meshing gear

60 29 on the shaft 19* with said drum, and has

its rotation controlled by a throttling of the |

engine. The throttling of the engine 27 1s

effected by a movement of the lever 30,
which is positioned at the operator’s end ot

the platform on which the mechanism 1s

e dipper

mounted and connects with the th:rdttleé
valve of the engine through the medium of

8

the push-rod 302, cranked shaft 30°, and link

30¢, as shown in Figs. 1 and 3. The lever 30
may be operated to cause a working of the
‘drum 191n either direction of rotation, so that

opposite directions of movement may be
communicated to the associated carriage.
These engines preferably receive their steam-
supply from a common boiler 31, which is

“mounted on the platform therewith. The

mechanism shown for communicating mo-

tion to the drums 15 and 23 from the engine

70

26 consists In mounting a pinion 32 on the .

engine-shaft 322 for meshing with the spur-
gear 33 on the shaft 34, which shaft also car-
ries & pinion 25 for driving the spur-gear 36,
which is loosely mounte
with the drum 15. A three-armed friction-
clutch 37 is carried by the shaft 15* 1n posi-
tion for its arms to engage an annular flange
on the gear-36. This clutch has its move-
ment controlled by a shipper-rod 38, the
outer end of which has toggle connection, as
shown at 382, with a vertical rock-shaft 38",
from the lower end of which shaft extends an
arm 38¢, having pivotal connection with one
end of a push-rod 38¢, the other end of which
rod extends to the operator’s side of the plat-
form and has connection with an operating-
lever 38°. 39 represents a brake-drum,
which is fixed on the shaft 15* and 1s encir-
cled by a brake band or cable 39%, one end of
which is fixed to the frame, as at 39°, while
the other end thereof connects with an arm

'39¢, carried by the rock-shaft 39¢, which rod

carries a second arm or treadle 39° 1n posi-
tion to be depressed by the operator’s toot.
A pinion 40 is also carried by the shatt 34 and

drives a gear 41, fixed to the shaft 41*, which.

shaft also carries & loose pinion 42 for mesh-

‘ing with the gear 43, carried by the drum-
shaft 232.

The rotation of the pinion 42
relative to its shaft is controlled by a jaw-
clutch, the movable member 44 of which
slides on a feather on the shaft 41* and 1s re-

ciprocated by a shipper-lever 44%, which con-

nects with a push-rod 44" having an operat-
ing-lever 44° at its other end positioned adja-

~cent the operator’s stand. The throttle-

valve of the engine 26 has connection with
one end of a rock-shaft 45 through suitable

link-and-arm.connection, as shown at 46, and

is controlled by a throttle-lever 452, which 1s
disposed adjacent the operator’s stand and
has connection with said rock-shaft. 47 rep-

o

on the shaft 152 .

QG
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resents a water-tank, which is shown in Fig. 3

as being positioned on the operator’s side of
the platform. -

The operation of the apparatus comprising

my invention is as follows: The left-hand dip-
per 4, having been lowered to the position
shown by full lines in Fig. 1, 1s caused to dig
its nose into the mud, gravel, dirt, .or other
material forming the part to be excavated

£25
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and be filled by the working of the drums 23 |

23,- which are thrown into operation by a
Fmper movement of the lever 44¢ control-
1

iing the clutch member 44, thus effecting a

shortening of the two draft-cables 21 and an
outward movement of the dipper, which is

caused to make a substantially straight cut

- during such movement by the throwing of

10

the drum 19 into operation to effect an out-
ward movement of the carriage with the dip-
per in 1ts digging operation, the driving mech-
anism of the motor and draft-cables being

- properly geared for that purpose. The line

[.g

of draft of the cables 21 being direct with re-
spect to the opposite sides of the dipper
causes a steady even pull to be applied to
cach side of the dipper and prevents a turn-

“Ing thereof due toone side of the dipper meet-

20
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30

platform in its

40

45

§0

55

S0

65  per to drop by its own weight, is timed to |

~ment of the carriage on its track
~either by its contact with the

Ing with greater obstructions than the other.
After the dipper has made its apportioned cut
the mechanism driving the motor-cable is
stopped, the clutch member 44 released to
permit a free movement of the drums 23 23,
and the friction-clutch 37 thrown into opera-
tion by a movement of the lever 38° con-
trolling the same to cause a working of the
drum 15 and a consequent shortening of the
cable 16 and elevating of the dipper. ~ As the
dipper reaches the proper elevation to per-
mit 1t to {reely pass over the portion of the
s path of movement the rota-
tion of the drum 15 is preferably stopped by
a throtthng of the engine 26, but may be

stopped, 1f desired, by a releasing of the clutch |

37, 1n which latter case the operator de-

- presses the brake-treadle 39¢ with his foot to
tighten the ‘band on' the brake-drum 39 to .
prevent an unwinding of the elevating-cable.

T'his being done, the operator opens the
throttle-valve 30 of the engine 27 to cause a
working of the drum 19 in the proper direc-
tion to move the carriage and its dipper to-
ward the end of the beams B B, at which it is
dumped through the medium of the commu-
nicating cable 20. As the outward move-
1s stopped
bumper 24 or

by the stopping or reversing of the engine 27

the impetus of the loaded dipper causes it to
sSWing out and throw its contents a desired:

distance from the machine or into a car POsi-

‘tioned on the bank of the ditch or canal at

the end of the machine, the dipper being
tripped at the proper moment by a pulling of
the trip-cord 14. = As the dipper swings back
after discharging its load 1ts movement is
taken up by the throwing of the drum 19 into
operation in the proper direction of rotation
to return the carriage to a position over the
ditch or canal where it is desired to lower the
dipper to secure a fresh load. The lowering
of the dipper, which lowering is effected by
the operator releasing the pressure of his foot
from the brake-treadle 39¢ to permit the dip-

Tl

extended 1n opposite directions
stage, a dl&per suspended from said member

820,055

take place as'it swings to the right after the
stopping of the carriage on its return move-
ment, thereby causing the dipper as it drops
to dig its nose into the ground st an angle to
& horizontal plane. The relative move-
ments of the two dippers is so timed that one

1s discharging its load as the other is loading,

thereby keeping each out of the way of the

same length of time.

1t 1s obvious that the objections incident

to the use of excavators which are required
to be mounted in the channel of the ditch or
canal and ride on the bottom thereof are
avolded by my construction, which enables

the ditch or canal to be entirely spanned and.

bridges or other obstructions therein passed

without the removal of such obstruction or

the dismantling of the excavator and Carry-
ing 1t around the same. . | '-
Having thus described my invention, what

70

‘other and performing double the amount of
work that could be performed by one in the

75
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I claim as new, and desire to seeure by Let-

ters Patent, is— - |

1. In an excavator, a stage, a member ele-
vated above and having its ends extended in
opposite directions from the stage, a dipper
carried by said member and movable aver the
stage In its discharging movement whereby
1ts load is secured on one side and discharged
on the other side of the stage, and mechan-
1Ism for causing the dipper to dig and dis-
charge its load. -

2. In an excavator, a stage, a horizontal
member supported over and having its ends

rom the

and movable both at right angles to and in
parallelism therewith and operative to secure

its load on one side of the stage and to travel
over and have its discha,rge on the other side

of the stage, and mechanism for causing the
dipper to dig and discharge its load.

3. In an exc
two spaced stages or trucks, and & spanning
member connecting said stages or trucks and
having one end extended on the opposite side
of one stage or platformn to its central portion,

;) (1ip{))er freely suspended from the spanning

member and adapted to have swinging, ver-
tical and horizontal movements and opera-
tive to secure its load on one side of the stage
or truck contiguous to the extended end of
the spanning member and have its discharie
over on the other side of said stage or truck,
and mechanism for communicating the dig-
ging and discharging movements to the dip-
per. B _ o
4. In an excavator, a frame cOmprising
spaced stages or platforms, and a spanning
member connecting the stages or platforms,
a dipper freely suspended from the spanning
member and operative to secureitsload from-
between the stages or platforms and to have
its discharge over and on the opposite side of

n an excavator, a frame comprising

Qo
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one of the stages or platfofms, and mechan-
igm for causing the dipper to dig and dis-

~charge its load.

~ chargi
longtbud

1O
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9. 1n an excavator,a frame having spaced
trucks, and a spanning member connecting
sald trucks, two dippers movably carried by
the spanning memﬁer and having their dis-
movements In opposite directions
longitudinally of the spanning member, said
dippers being also movable vertically of the
spanning member, and mechanism mounted

on each truck for communicating said move-
ment to the associated dipper. .

6. In an excavator, & frame, having spaced
stages or platforms, and a spanning member
connecting the stages or platforms, two- dip-

pers carrled by the spanning beams and op-
erative to alternately dig and discharge their
loads, the discharge taking place adjacent
the ends of the spanning beams, said dippers
having swinging and vertical movements
relative to said beam and independent mech-

anism. for each dipper for causing it to dig

and discharge 1ts load. =~ _ |
7. In an excavator, a frame having stages
or platforms, and a straight horizontal span-

ning member connecting the stages or plat-.
3

iorms and having its ends extending beyond
the same, two dippers freely suspended from
the spanning member and operative to alter-

nately secure and discharge their loads, the |
discharge thereof taking place at the oppo-

site extended ends of the spanning member

and beyond the associated stage or platform,

and mndependent mechanism for each dipper
for causing it to dig and discharge its load.

8. In an excavator, a channel-spanning
frame mounted for locomotion on the banks
of the channel and having a horizontal span-

ning beam extended at its ends, two dippers |

movably carried by the spanning beam and
having their discharging movements in oppo-

dippers being alsc movable vertically and
pivotally of the spanning beam, Independent,

mechanism for communicating the discharg-
- ing movements to each dipper and independ-

ent means for elevating each dipper after se-
curing its load. - | _

9. In an excavator, the combination with
a2 hoerizontal beam, of 2 carriage movable on
said beam and having a varlously-pivoted
head, a dipper carried by and having its dip-

- per-stick 1n connection with and movable

55

relatively to said head, and mechanism for

~ communicating motion to the carriage and

6o

parting vertical and horizontal movements

to the dipper. o ' -
10. In an excavator, the combination with

the spanming beam, of a dipper carried by

- sald beam and mounted to have vertical lon-

65

gitudinal, vertical swinging and horizontal
pivotal movements relative to the beam,
mechanism for communicating the swinging
and vertical movements to the dipper, an

o

| mechanism for communicating the longitu-
dinal movement thereto. | S
11. In an excavator, the combination with
the spanning beam, of a earriage mounted for
lonfitudinal movement thereon, a dipper car-

ried by and movable both pivotelly and radi-

70

ally of the carriage, mechanism for communi-

cating motion to the carriage, and mechan-
1sm for communicating both the pivotal and
the radial movements to the dippes.

| 12, In an excavator, the combination with

| the spanning beam, of a carriage mounted for
movement longitudinally of the beam and
having a horizontally-disposed variously-piv-
oted part, a dipper carried by and having a
movement relative tosaid pivotal part, means

for communicating motion to the carriage,

means for communicating a pivotal move-
ment to the dipper, and means for communi-
cating & movement to the dipper relative to
the pivotal part. .

13. In an excavator, the combination with
the spanning beam, of a carriage mounted for
movement longitudinally of the beam, a dip-
per suspendec% from and having its -stick
passed loosely through the carriage whereby
to permut it to have a vertical and a lateral

swinging movement relative to .the carriage,

75
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Qo

draft mechsuism for communicating s direct

digging puli to the dipper, means for hoisting
the dipper, and means for imparting move-
ment to the carriage. ' -
| 14. In an excavator, the combination with
the channel-spanning member, of two dip-
pers carried by the spanning member, each
being mounted to have a swinging, a vertical
i and a horizontal movement relative to the
beam, mechanism for 1mparting horizontal

95

I0CO

‘movement to each dipper, mechanism for

swinging each dipper to secure its load, and

15. In an excayvator, 2 stage or platform, a
beam elevated above the stage or platform
and having a portion of its length disposed
over the channel to be worked and a portion
extending over the channel-bank on the-op-
_postte side of the contiguous stage to the ma-
“jor portion of the beam, a carriage mounted
| on and movable lengthwise of the beam, a
~dipper carried by the carriage and mounted
| to have both a vertical and & digging move-

mechanism for elevating each dipper after it
> .. has secured its load. | '
site directions relative to the channel, said |

10§

I10 .

11§

ment relative thereto, mechanism for com-

| municating the digging movement to the dip-
per, mechanism for elevating the dipper, and
mechanism for driving the carriage in reverse
directions whereby the dipper 1s caused t¢

| have a movement longitudinslly of the beam
1 and to swing out to

iScha,rlge its load from
the bank end thereof at the limit of cutward
movement of the carriage and then return to

reload. = . | | -
| 16. In an excavator, & staége or platform, a
beam supported thereby and disposed trans-

| versely of the ditch or eanal over the channel
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and bank thereof, a carriage mounted on and
movable longitudinally of the beam, a dipper
carried by the carriage and mounted to have
both a vertical and swinging movement rela-
tive thereto, mechanismfor elevating the dip-
per alter it has secured its load, mechanism
for drivine the carriage longitudinally of the
beam, and a bumper with which the carriage

has contact on its outward or discharging |

movenent whereby to cause an abrupt stop-
ping of the same and an outward swinging ot

the dipper to discharge its load from the

mouth or open end thereof.

17. In an excavator, the combination of a

stage, a horizontal track supported thereover
and having its end extending beyond the
stage, a carriage movable on the track and
over the stage, a'dipper pivotally carried by

“the carriage and movable to secure 1ts load

20

25

on one side of the stage and discharge 1t on
the other side thereof, a yielding bumper with
which the carriage has contact at a predeter-
mined point in its outward or discharging
movement whereby to cause an abrupt stop-
ping of the same and a consequent outward
swinging movement of the dipper to eflect a

discharge of 1ts load from the side thereof dis-

~posed in the direction of its discharging

..1_3
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movenment, and mechanism for driving the

carriage and imparting digging and vertical
movements to the dipper. |

18. In an excavator, the combination with
the beam and carriage movable thereon, of a

dipper movably suspended from the carriage,

a winding-drum, mechanism for operating
the drum, a cable extending to each side of
the dipper from the drum whereby a direct
and cven pull is communicated from the
drum to each side of the dipper, said cables

having their dipper ends in pivotal connec-
tion with the dipper sides, and means for ele-

vating the dipper relative to its carriage.

19. In an excavator, the combination with
a horizontally-disposed member, of a carriage
mounted on and movable longitudinally of
the member, said carriage having a head
turnable on a horizontal axis disposed trans-
versely of the member and also turnable on a
vertical axis relative to the carriage, a dipper
movably suspended from the carriage and
having a plurality of sticksloosely extending
through said head, means for imparting a
digging movement to the dipper, and means
for elevating it relative to the carriage.

20. In an excavator, a stage mounted for

locomotion on the bank of the channel to be
worked, parallel beams supported by the
stage to form a track and having their ends
extending in opposite directions from the
stage, a carriage mounted for movement

longitudinally of the beams, a dipper sus-

pended from the carriage and movable rela-
tive thereto, draft mechanism for the dipper
In the line of its digging movement, means
for elevating the dipper to enable it to pass
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over the draft mechanism, and means for im-
parting movement to the carriage whereb
the dipper 1s caused to travel over the draft
mechanism and to have its discharge on the
opposite side of the stage to the point of dig-
oing. - o
21,

In an excavator, the combination with

70

the beam, of a carriage movable thereon, a

dipper movably carried by the carriage,
means for umparting the digging movement
to the dipper, means for elevating the dipper,
and means for moving the carriage to a point
where the dipper discharge takes place, the
dipper in such movement passing over the
means for imparting the digging movement
thereto. “ '

22, In an excavator, the combination with
the beam, of a carriage movable thereon, a

dipper movably carried by the carriage, and

means for imparting movement to the dipper
relative to 1ts carriage, said means compris-
ing & drum, mechanism for imparting rota-
tion thereto, a cable having one end secured

to the drum and thence having its course

guided up to and around one end of the beam,

thence parallel therewith through the car--

riage and to the opposite end of the beam
where 1ts other end 1s fixed, the portion pass-

ing through the carriage being looped and

in engagement with the dipper, whereby a
shortening of the cable eflects an elevation
of the dipper. .

23. An excavator, comprising two stages

‘mounted for locomotion on opposite channel-
banks, a spanning truss supported by the

stages and having its ends projecting beyond
the respective stages, two carriages movable
on the truss and over their associated stages,
a dipper-carried by each carriage and having
a vertical and swinging movement relative

thereto, and each having its discharge away

from the associated stage and on the bank
side thereof, and mechanisn on each stage
for driving the associated carriage and im-
parting vertical and swinging movements to
the attached dipper. | |
24. Inan excavator, the combination with
a beam, and a carriage movable thereon, of a
dipper carried by the carriage and movable
therewith and relative thereto, and direct
draft means for the dipper over which 1t 1s
caused to pass in its discharging movement.
25. In an excavator, the combination with

-8 horizontally-movable carriage, of a dipper

having its stick in loose pivotal engagement.

with the carriage, sald dipper being movable
to discharge its load outwardly and away

from itself in-the line of its digging movement,
and draft means for imparting a direct dig-
ging pull to the dipper, said means being dis-
posed intermediate of the digging an

charging positions of the dipper.

26. In an excavator, a pivotally-suspend-
ed dipper, a draft mechanism disposed in the

line of digging movement of the dipper, and a

dis-
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draft-cable leading from each side of the dip- Substa,nti&lly direct _p;ull is communicated to
per to the draft mechanism, whereby a direct | each side of the dipper. | '

pull is communicated to each side of the dip- | In testimony whereof I have hereunto

per from such dratt mechamsm. signed my name to this specification in the
s 27. In an excavator, a pivotally-suspend- | presence of two subscribing witnesses _

ed dipper, a draft mechanism disposed in the | . JOHN H. W, 1 IRBE

line of movement of the dipper, and a draft- |

cable leading from each 'sicIl)e of the dipper | Witnesses: .

to the draft mechanism, said cables being CORNELL SCHREIBER,
o spaced throughout their lengths whereby a | =~ C. W. OWEN.

-
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