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Pa,tented. November 1’? 1003

UNlTED STATES PATENT OFFICE

'WALTER COLE, OF SAN FRANCISCO, CALIFORNIA.

-,E)(CAVATI NG-MACHINE.

- S'DECIFICATIQN formmg part of Letters Pa.tent N 0. 744 430, dated November 17, 1903
- .B.pphca,tmn ﬁled March 0 1903, | Serial Hu 146,947, (Nomodel)

To all whom it May COnCern:

' Be it known that I, WALTER OOLE a citi-
zoen of the United Smtes, residing at the city

and county of San Francisco, State of Cali- |
fornia, have invented certain new and useful

Improvements in Excavating-Machines; and
I do hereby declare the following to be a full,

elea,r and exact descrmtlon of the same.

I

- ditches or trenches,
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The present invention is designed more

particularly for the excavating. of irrigating

which is formed one of the s1de walls or em-

‘bankment for the diteh or trench, which wall
or embankment is constructed of the mate- |

rial removed from the line of cut The ma-

chine is thus essentially of use in the con- |

struction of the diteh or trench through hill-
side or mountainous territory,where the outer
or lower wall of the trench or ditch must be
built up or conqtructed durmﬂ' the work of
excavation.

To comprehend the 1uvent1on, reference

should be had to the accompanymn‘ sheets of

drawings, wherem-—-— o
Flgure 1is a side view of the appal atus, the

same being illustrated as Worklng within a
‘partially-cut diteh or trench. Fig. 2 isa plan

view of the mechanism disclosed by Fig. 1 of
the drawmﬂ's, and Fig. 3 isan enl&rged de-
tail view of the operatmg mechanism for the
hoist-drums.

The numeral 1 indicates any suitable style
of a supporting-platform or base-frame for

the apparatus, the same being mounted upon |

the propellmw-rollers 2 9' 28, . These rollers
rest upon the bottom of the trench or ditch
being excavated. Upon the supporting-plat-

form or base-frame 1 is located, near the rear
thereof, the operating-engine 3, which is used
to operate the various devwes employed in
~ connection with the exeavating apparatus.
- Near the forward end of the said platform or
base-frame is secured the uprights 5 5 5%,

which uprights are arranged crosswise of the

‘platform or base-frame an equidistance apart.

These uprights are held rigid by means of

~ the anchor-rods 6, which run from the top of

50

the uprights to the platform or base-frame.
From said uprights extend the supporting-

cables 7 7' 73, which cables at their outer ends |
connect, respeetwely, with the swinging arms

88 8.

These arms are arranged a.t an in-

4 ' '

during the cutting of

- work, respeetwelv, over the arms 8 8’ 8%, each -

clmatmn the lower end of the S&ld arms be-

- ing pwoted to the plates 9 9' 92, secured to
the platform or base- frame 1, near the for-

Each

ward end thereof. swmcrmg arm is.

- braced near its bottom by means of a depend-
ing stud 10, which bears upon the face of the
plates 9 9" 92 Fig. 1 of the drawings.

Each swinging arm projects a distance be-

“yond the forward end of the platform orframe
1, the arms varying in length, so that the
outer end of each when they are swung at a

right angle to the platform or. frame 1 will

-reach laterally the same distance relative to.

the side wall 10’ of the embankment of the
diteh or trench 10° being formed.

55

60' |

Three haulage or hoist cables 11' 12 13 are

employed to operate the cutting or excavat-
ing buckets 14, 14', and 14° These cables

cable being aitached to a hoist- drum 15. Said
cables from the point 15’ are divided, so to

‘say, so that from said point 15’ each cable

runs as two cables. The lower end of these
cables are conneeted by hooks 16 to rings 152

ed fromn the cross- piece 16/, attached to the

outer end of eaeh swmfrmn' a,rm Fig. 2 of the
| drawmgs

In order that the arms 8 8’ 8‘3 may swing in

;HDISOH, each arm is united to the other by

means of the connecting rods or brace 16%,

To swing the arms 8 §' 8% laterally toward'_"

and from the side embankment being con-

‘structed, the guy-cables 17 17" ‘are employed.
| One of the cables is attached to the outer end

of arm 8 and the other cable to the outer end

portion of the arm 8. These cables are at-

- tached to and operate by the guy-drums 1818’.

- The hoist-drums 15, which operate the hoist-

cables 11 12 13 are drwen from the cross-

23, Fig.

shaft 18° by means of the sprocket-chains 19
19',-which work over the sprocket-wheels 20,

To the said cross- shaft 18° the

3 of the drawings.

| wheels 21 22 mesh with and are driven from-_

7o

.

projecting from the mdes of each buoket
The double-cable portion of the haulage-ca-
bles works through pulley-blocks 15 suspend--

8o

‘go -

95 -

'secured to the drum -shaft 20',-and the :
‘sprocket - wheals 20% secured to the cross-
shaft 18°%
| clutch-gears 21:22 are loosely mounted, which
“are thrown into locked engagement W1th the
said shaft by means of theclutch mechanism-
These gear-

100
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the drive-shaft 24 by means of the pinions
20, secured to the said shaft. This shaft 24
18 dlwen by the engine - pistons 25" in the
usual manner.

Upon the drive-shaft 24 the pinions 26 26’
are slidably mounted. Thesepinionsengage,

respectively, with piniouns 27 27/, secured to

the projecting end of the guy-drum shafts 28
28'. The pinions 26 26’ are moved in and out
of mesh with the pinions 27 27 by means of
the lever 29, which actuates the slide-sleeve
29', connecting the pinions 26 26/,
pinions 26 and 27 are in mesh, the gny-drum

18 is thrown into opemtlon while when the
pinions 26’ and 27" are in mesh the guy-drum
18" is placed into operation.

By means of the band-brake 24', which acts

upon the brake-drum 24°, the cross-shaft 182
1s held locked against movement, when the
gears 21 22 are released from the said shaft.
The band-brake is controlled by lever 252,
the releasing of the band-brake permltmnb
the weight of the excavating-buckets to un-
wind the hoist-cables. |

To the outer ends of the drum-shaft 20’ out-
side of the platform or frame 1 the trimming-
wheels 30 30" are attached. These wheels are
employed to trim or dress the cut side walls
of the diteh or trench.
wheelsare provided with aseries of projecting
cuttingteethorkunives3dlandlaterally-project-
Ing teeth or blades 31°. These blades or cut-
ting projections dress or trim the side walls
and bottom side edges of the ditch or trench,
the wheels carrying the cutting teeth, blades,
or projections for trimming or dxessmn* the
walls being rotdted by the operation of the

drum- Shafl:

4.0
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As thedrums 15 aredriven in one dueetlon
they serve to wind up the haulage-cables,
causing the excavating-buckets 14 14 14;3
whichareheld ata slwht inclination by wor k-
men within the tr ench orditeh so as to present
theircutting edge tothe surface of the ground,
to be drawn a.ﬁ'amst the surface of Lhe earth.

The earth as cut by the buckets enters and

fills the same. When the buckets reach ap-
prommately the position indicated by Fig. 1 of
the drawings, each bucket will be loaded with
earth to be mmoved By this time the haul-
age-cables will exert almost a direct upward
pull, as the buckets stand relatively directly

"beneath the outer end of each swinging arm,

which raises the buckets c¢lear of Lhe lme of
work. As the buckets are raised their full
upward distance the handle 313 of each bucket
bears against a tilting block 32, secured to
the undel face of each swinging arm, until
the bucket-handle31%engages Wlbh the hooked
end 32’ of said block. The guy-drum 18 is
then thrown into operation so as to draw in-

ward the guy-cable 17 in order to swing out-

ward the swinging arms and place the eXx-
cavating - buckets with their loads imme-
diately &bave the line of dump or side of the
diteh or trench. 'The moment the swinging

‘When the

y

Satd trimming- |

315,
‘trench orditch each workman draws the same
‘as near to the front edge of the platform or
frame 1as possible, the purpose being to make
‘a long cut before the buckets reach the posi-

-lengt,h as between themselves.
arm projects beyond the front of the plat-
form or base about ten feet, the middle arm

11 anysuitable manner.
of propulsion for the apparatus is to insert an

‘< - ' 744,490

the releasing mechanism for the hoist-drums
is thrown into operation to release the haul-
age-cables. As released the weight of the
loaded excavating - bucket acts agaiqu the
handle locked to the tilting blocks and causes
same to act as'a hinge to permit theswinging
over of the loaded buekebs As the outer end
thereof swings downward each bucket dumps
its load, whleh material serves in the con-
Smuctmn of the outer side wall 10' of the
trench or ditch., With the dumping of the
bucketsthe operator or engineer releases the
guy-drum 18 and throws mbo operation the
guy-drum 18', thereby causing the guy-cable
17" to be Wound upon its dlum 18" in order

‘to draw the swinging armsinward or to their

original positiou over the line of work and

:pertmt of the buckets being lowered for an-
-other cut.

It will be understood that during the work
of exeavabmw the workmen hold the buckets
in proper pOSIIJIOIl by means of the handles
As the buckets are lowered within the

tion set forth in Fig. 1 of the drawings.

The platform or f:ame 1 18 about twenty
feet in width, and the swinging arms piv-
oted thereto are arranged a dlstance of
about five feet apart. Tt is required that

‘the bucket suspended fr om each of the arms

when the said arms are swung over the side
embankment deposit their loads in the same
line. For this reason the middle and outer
arms, which are farther from the embank-
ment than the inner arm, are required to be
longer than the inner .:um and to differ in
'I’he inner

extending fifteen feet or five feet beyond the
innerarm, whiletheounterarm extends twenty

Tfeet beyond the platform or frame or five feet

over the middle arm.

As the excavating of the trench or ditech
approaches a distance equal to the projection
of the shortest projecting arm the entire ap-

paratus is moved forward, so as not to delay

This may be done
A convenient mode

the worlk of exceavation.

anchor a distance ahead of the line of work

-and attach haulage - ropes thereto, which
‘ropes may be wound,upon the gipsies 33" 33%

Such 1s a mere suggestion as to a simple
means for mopellmrr the apparatus forward.

It ofttimes is required that blasting be re-
sorted to during the work of excavatlnw
Owing to the elose proximity of the appara-
tus to the work being done, it is desirable to
protect the maehmety from liability of being
damaged by the explosion of the dynamite or
powdel used during blasting. For this pur-
pose a metallic apron is employed which

arms have been brought into proper pOSIEIOIl i consists of a series of sections 34, hinged to
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‘below the swinging arms.
section extend the cables or ropes 34%, which
work -through pulley-blocks 35, depending

744,490

each "other_sdo as to be foldable one _Upon the | form,

other. These sections in length equal the

width of the platform or framel, to which the

lowermost section 34’ is secured immediately

from the under face of each swinging arm.
To raise the apron in order to protect the ma-
chinery, it is only required to pull upon the
cables 34°, when the sections will gradually
unfold and be raised similar to a Venetian

blind, thus forming an inclined metallic
shield or wall for the forward end of the ma-

chine. By simply releasing the cables 34°

the sections will lower and fold one upon the
‘other. g | |

‘Having thus described the invention:, what

is claimed as new, and desired to be protected |

by Letters Patent, is— - -
1. In an apparatus of the described char-

acter, the combination with the platform or.

base-frame, of a series of swinging arms p1v-
oted to the said platform or base and project-

ing therefrom at an inelination, a hoist-cable | _
in the line of work. :

working overeach swinging arm, excavating-
buckets attached to the hoist-cables, means
for raising and lowering the hoist-cables, and

‘mechanism whereby the arms are swung out- |

ward and inward.

2. In an apparatus for the described pnf—

pose, the combination with the platform or

base, of a plurality of projecting arms pivoted
at one end to the base or platform, a hoist-

cable working over each arm, an excavating-

bucket .attached to the outer end of each

 hoist-cable, mechanism whereby the hoist-

40

cables are raised and lowered, device carried

by each arm for engaging with the excavat-

ing-buckets when raised their fall distance,
and means whereby the pivoted arms are

swung toward and from the side embankment
or wall of the diteh or trench. |

| 3. In an apparatus for the described pur- |
15 pose, the combination with the base or plat- |

From the upper

=

thereto at their lower end, each arm project-

of a series of swinging arms pivoted

ing at an inclination beyond the forward end -

of the said base or platform,a hoist-cable work-

ing over each arm, an excavating-bucket at-

50 .

tached to the lower end of each hoist-cable,

mechanism mounted upon the base or plat-

form for raising and lowering the hoist-cables

and swinging the series of arms toward and
from the side embankment of the ditch or

55

trench, and a foldable-protecting shield or

“apron secured to the forward end of the base
or platform, said shield or apron being de-
signed to protect the operating mechanism

from damage during blasting. |
4, In an apparatus of the described char-

60':

acter, the combination with the base or plat- '

form, of a series' of arms pivoted at their

lower end to the same and projecting there-
beyond at an inclination, operating mechan-
ism mounted upon the base or platform, and

‘a foldable shield or apron arranged to be
‘opened in advance of the swinging arms to

protect the operating mechanism against '

damage during the operation of blasting with-

5. In an apparatus of the described char-

‘acter, the combination with the base or plat-
form, a series of forwardly-projecting arms
pivoted thereto, a hoist-cable working over

each arm, an exeavating-bucket attached to
the lower end of each hoist-cable, mechanism

70

15

mounted . upon the base or platform for rais- "

ing and lowering the hoist-cables and swing-

ing the arms toward and from the side em-
bankment, and trimming means arranged at
the sides of the base or platform, said means

8o

being actuated during the raising and lower- -

ing of the hoist-cables. I o
In witness whereof I have hereunto set my
hand. S L
R WALTER COLE.
- Witnesses: | -
- N. A. ACKER,
D. B. RICHARDS.

85




	Drawings
	Front Page
	Specification
	Claims

