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UNITED STATES PATENT OFFICE.

AUGUST M. ANDERSON, OF MOORHEAD, MINNESOTA.
EXCAVATOR.

No. 818,214,

Specification of Letters Patent.
Appliontion filed May 11, 1805. Berial _11&.25'9,831.

- Patented April 17, 18086,

To all whom it may concery:
. Beit known that I, AugusT M. ANDERSON,
a citizen of the United States, and a resident.
of Moorhead, in the county of Clay and State’
5 of Minnesota, have invented a new and Im-
roved Excevator, of which the following is a
?ull',. clear, and exact description. - .

This invention relates to exeavators, and |

especially to machinery for making ditches

10 and trenches. L
The invention is especially applicable in
laying pipe-lines. S ,
. The invention consists in the consfruction
and combination of parts, whicly will be
15 more fully deseribed ierein&fter and defi-
" nitely set forth in the claims. N
Reference is to be had to the dccompany-
ing drawings, forming a part of this specifi-
- cation, in which similar characters of refer-
20 ence indicate corresponding parts in all the

| figures. - -

Figure 1 is a side-elevation of the machine,
representing the sdme in operation. Fig, 2
1S & plan.

25 through an excavating-wheel which consti-
tutes a feature of the invention.
view contiguous parts dre represented in sec-
tion and broken away, as ¥ill appear. Fig. 4
15 & section taken sukstantially upon theline

30 4 4 of Fig. 3. Fig. 5is a developed plan of
the face of the excaviting-wheel and illus-
trating the arrangement of tutters or teeth

- carried by the wheel. Fig.  is a sectional |

~ view taken through a portion of a plow and |
35 the contiguous por’ion. of a conveyer which

. -Teceives the materigl from the plow. Fig. 7.
~ "1 & horizontal section taken thmugh a por-
tion of the steering mechanism, anc

40 88 of Fig. 7. Figs. 6, 7, and 8 sre upon an
Eﬂ]&l’%ﬁd-ﬂﬁ&]&, as will appear. |

and especially to Eigs. 1 and 2, 1 represents

the frame of the machine, which comprises a

45 pair of oppositely-disposed parallel beams 2.
hese beams 2 are connected forwardly by a
cross-beam 22, « WWon this frame a boiler 3,

of any common type, such as-that shown, is
mounted;, the same being djsposed- prefer-
5o ably above driving-w heels 4, upon which the
rear portion of the frame is supported. Near
“the forward portion the side beant§ 2 are pro-
vided on their outer faces with' brackeis 5,

~ which facilitate the mounting of the forward
55 wheels6. These forward wheels are mounted

]
]

.. upon exles 7, which sre pivoted at 8 at their |

ig. 3 is a horizon{ al section taken |

Fig. 8 15 |
a sention taken substantially upon the line.

- K

In this |

have attached theroto a steering-ci
“'which passes continuously around thé brack-

inner extremities to the beams 2, as illus-
trated, The outer extremities of these axles
7 sre received in longitudinally - disposed

guide openings or slots 9, which ‘are formed 6o
-at the under edges of the brackets 5, as illus-

trated. This arrangement for mounting the

forward wheels reduces the wheel-base and

facilitates the guiding of the machine. As

illusttated most clearly in Fig. 2, the ex- 65

tremities of the axles 7 project beyond the
brackets 5, and these projecting extremities
-cable 10,

ets, passing over guide pulleys or sheaves 11' 50
arranged at the outer-portions thereof, as in-
dicated: Near the forward portion of-the
frame 1 this cable 10 passes over anotheér
guide - sheave 12, preferably arranged ‘cen-
frally of the machine, as shown. - From this
arrangement it should be understood "that
if one side of the cable 10 is drawn in while
the other side is let out the axles 7 may

i+

‘be thrown into corresponding inclined posi-

tions, so as to change the course of the
machine when  advancing. The details of
the arrangement for effecting thé control of -
this steering - cable will be described maoge
fully hereinafter. At the rear extremities of
the beams 2-a conveyer 13 is supported, the
same comprising a girder-like arm 14, which

18 pivotally attached at 15 to a bracket 16,

5.

: | girder 14 a pair of bow-frames or bows 21 are
Referring miore Eparﬂculariy to the parts,
11

the said brackets being provided with-a plu-
rality of openings 17, enabling the same to be
adjusted vertically at their connection with
the beams. At the extremities of the girder-
body or girder 14 rollers 18 are provided, over
which pass a‘continuous belt or conveyer 19,
carrying buckets 20, the construction of
which ‘will be more fully described herein- g5
after. *At the forward extremity of the
attached, and these are arranged in & sub-
stantially, vertical plane, as indicated, and =
pass upwardly adjacent to the faces of the
Eeams 2. .These bows are provided with a’
plurality of openings 22, through which re-
movable keys 23 pass in order to lock the
bows to the beams, as will be readily under- -
stood. - As indicated in Fig. 1, the pins lie’
respectively on the upper and lower faces of
the beams. At these points-of connection

between the beams 2 and the bows bragkefg |
24 ate provided, which conform Slg},sbﬁﬁtlﬁig‘ S
- ng}

to thie curvature of the bows, as-will be read-
ily understood. Near the lower extremities,.

- -
o

75
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of the bows 21 forwardly-projecting armis; 25~
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are rigidly attached. Thése arms preferabl
consist of elongated plates provided with
sharpened forward edges 26, adapted to cut
‘their way in an earth ank, as will be readily
5 understood. Between the arms 25 an exca-
vating-wheel 27 is mounted upon a horizontal
shaft 28, and. the outer face of this wheel is
provided with a plurality of testh or cutters
29, which are adapted to excavate the mate-
IO

understood. . The construction of this wheel
and the manner of drivingfthaasama will be
described more fully af
lower portions of the bows 21 and |
rear 'of the excavating-wheel 27 1 provide a
plow 30, which plow preferably consists of an

inclined
- the bows, as indicated.
from this T _
quadrants or arcs 33, which enable the Incli-
nation of the plate to be adjusted by means
- of é'-remo?ﬁb?e bolt 34 and a plurality of
- openings 35, formed in . the. quadrants, as
shown. . T
| —The*mecs';aﬂ,ism“ of the m&achine is actuated
by.an engine 36 of any comnion form; such

25

‘a8 that shown. As illustrated, this engine is
mounted upon the boiler and gperates to ro-
which. is- disposed trans:.
! bed. in. Fig.
2. Near one extremity this shaft 37 is pro-

~ tate its shaft 37, -
30- versely -of the machine, as indicated.
~vided witha sprocket-wheel 38, over which a
chain 39 passes; the said chain

35 disposed transversely. of the machine. an
. mounted in the extremities ,
~~ shown.\ This counter-shaft 40 chrri

&

‘sprocket-wheel 41, receiving the chain 39, as
40 .
sprocket-wheel 42 is attached, over
runs a chain 43, and this
excavating-wheel 27 in a.

presently .appear.

manner which will

45 Ve

- Figs. 3, 4;;and 5, at its
wheel comprises a sleeve 44, which envelops
the shaft 28, asindicated , the same being pro-
vided with heads 45 for a purpose which will
appear more fully hereinafter. Upon this
sleeve 44 a rotatable hub 46 is mounted, and

hub the excavating-

this hub is provided with a plyrality of annu-

lar disks 47, which roject/ laterally there-
from, as indicated. %hﬁ rith 48 of the wheel
s of substantially cylindrical ‘form and
formed _

separated, as shown, 80 as to leave an open-
ing therebetween. This rim 48 comprises

55

an outer rim 49 and amw inner rim 20, and 1t is

nigid‘lfr connected with the hub 46 by means

of radial spokes 51, which attach to the sides

of the disks 47, as indicated. The outer face

of the rim 48 is studded with cutters or teath

82. 'These teeth are }l)r,efﬁr_&bly arranged in
a

65 rows 53, the individu

0o

| trated in Fig. 4.

r1al in advance of the wheel, as will be readily -

hereinafter. Near: the-
just to the |.th

plate 31, pivotally attachied at 32 to
t & pomnt removed -
pivot 32 this plate is provided with

passing rear- -

wardly, so:as to actuate a counter:shaft 40| ) _
d | the ends of the wheel, as indicated oo} these 1o

of the beaims 2, as | head: |
ies a-| heads

.. will be- readily understood. - At "‘substan-:
o tially the middle pomt of this shaft 40 a
‘Which |
chain actuates the

. Recurring now to this
-excavating-wheel, and referring especially to

In sections 48% gnd 48%, which are

818,214

arranged .progressively in advance 'of eacli

other, as indicated in Ig. 5. - The form of

these teeth 53 and the manner of mounting

the same in the ri'}\nh &re most clearly illus-
he

. bodies of these teeth
| are J:lareferably curved and sharpened for-

wardly with respect to the direction of rota-
tion of the wheel. They comprise shanks 54,
which pass through elongated openings in the
outer rim, and the extremities of these shanks

54 J:)réj ect through openings in the inner rim

and receive nuts 55, which seécure the teeth in
position, as'will be readily understood - Near

Jjo

75

With shoulders 56, which abut ageainst the 8o
outer face of the rim, as shown. At the cen-
‘tral portion of ‘the hub 46, which les in the
space between the rim-Sections, a sprocket-
“wheel 56_is-formed and over this sprocket-
wheel the dﬁving-cilain 43 aforesaid" passes, 8
| enabling the wheel to be rotated, as will'be

readily understood. That portion of the
‘chain which lies near the excavating-wheel is

completely inclosed by a casing 57, which -
preferably extends back to a point, to the, 9o
I'B&r,ﬂf thﬁbﬂws 21, T e T

a
-
r.l. -

~Asindicated in Fig. 3, the arms 25 are pro-".
vided with opening ‘through which the éﬁ'a}ﬁ- .
28 passes, and at tﬁese openings the arms are
Etefﬁmbly offset inwardly so ‘a8 to form g5
osses 58, which rest agamnst the extremity =
of'the sleeve 44. Between-the arms and the |
heads 45 of the sleeve 44 end plates or heads
59 are provided, which substantially “close

heads are preferably rigidly attaclied to the
45 by bolts or rivets 60.  The heads 59
are preferably provided with openings con-
stituting manholes, and these are closed by
doors 61, as lustrated in Fig. 1. o
The counstruction of the conveyer. 13 will’
now be described, referring especially to Fig,
6. This figure represents, partially in sec-
tion, the Jower extremity of the conveyer
near sthe plow. The conveyer comprises a r1o
cotitinuous belt 19, referred to above, and
the butkets 20 are referably attached there-
to near the central point of their bottoms by -
means of rivets or similar fastening devices
62. "These buckets are formed with rigid 1
side walls 63 and ngid forward walls 64, the .
sald forward walls 64 . being formed with
,'downwa,rdly-bem flandes 65, which are for-
wardly disposed, &s shown, so ds to form re-
cesses or pockets 66.° The rear walls 67 of 120
the buckets are hinged to the bottoms there-
of at 68, and the upper edges of these rear
walls are received in the aforesajd pockets
66. The forward extremity of each-bucket
1s received between the side walls of the 12-
bucket next in advance. From this errange-
ment the buckets may pass around the guide-
very readily and without bemmiugf
~disconnected, it appearing that the jointec

| rear walls adjust themselves' to tha particu- 130

I0h -
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lar ﬂngfmar relation of the parts. - The upper

side' of the belt-19, whic

buckets, is supported upon transversely-dis-

posed rollers 69, which are attached to the

girder 14, as 1llustrated. . . ..
‘The mechanism for operati

cable 10 will now be gies’{:rib:f

tion of the boiler 3

JO

which has a’ threaded bore through which:
~ passes a'screw -71. This screw is provided.i

with swivel-heads 72, to which the extremiz

ties of the cable 10 attach, as shown; the'said

'

this purpose, The screw 71 is formed with a

square head 74, which head is mounted in the
squaré bore 75; as indicated, the said bore
ing formed in the, enlarged  cylindrical
ear-wheel 77.." The bevel"
gear-pin--

be
o shﬁ%?ﬁ-afa heyel.
,gear-wheel 77 meshes with a bevel pin
iont 78, attached to the shuft 79, which shaft
projects, .
a point at the rear of the.beiler,; where 1t car-

Y

; Ties a suitable hand-wheel 80. Evidently by .

" rotating the hand-wheel 80 the: bevel gear-

. wheel 77 will berotated, and this wheel trans-

mits rotation to the serew.71. .In this way
the screw 71 may be advanced longitudinally
“In either ditection.. It will then of course
operdte.to draw 1n

In order to snable the conveyer 1

L

uppermost
dgr.ated, an

which a chain 83 passes. Forwardly of the

engine-shaft 37 a counter-shaff 84 is pro-

vided, which. may -be driver continuously

through Tg;;ara 85, -ﬁl%ﬁ% between the
shafts. is counter - shaft

clutch 87 1s arra
tion of the shafi
ut stopping the engine 36. -/ =

At a suit '-ble_pqmt, and ptef&rﬁiﬂy near

-

he forwasrd portion of the boiler 3, a drum 88 |
yided, the same being disposed horizon-
and transvergely-of .the .macthine,- as

sﬂ}:m
ally and transverse __
llustrated. At the extremities of this drum
ables 89 attach, .which pass. downwardly

round guide-sheaves 90, attached to the

ows 21 near. the lower portions thereof,
he extremities of these cables being at-

sched' neat the under ‘side of the boiler, as |

idicated at 91. This drum enables the po-

tion- of the éxcavating-wheel 27 to be re%uc-i- |
&

ted as desired. This drum is control

- om the counter-shaft 84 by means of a |
rocket—chain 92, as indicated in Fig. 2.

pon the counter-shaft 84 at a suitable point
slutch 93 is placed, which enables the chain
.to be thrown out of operative copnection
th the counter-shaft, as will be readily un-

carries the full:

cable passing around , guide-sheaves 73 for |

rearwardly, as indicated in Fig. 1, to |'d T T T
- At a suitable %oini;, preferably beneath the
x

| upon one side of the cablé.

10, while the other side of the cable is lat m}t}t..; "
: to be:
-driven by the engine 36, the'shaft 81 .of the’
?qide-rglljbr 18 is extended, as in-
d carries a spracket-wheel 82, over | fu
| hitherto been set in place as the trenches are

sprocket-wheel 86, over which the chain 83
passes, ag illustrated..  Upon the shaft 37 .a
ed,-which enables the rota- |
4 to'be discontinued with- |

%

] derstood. This clutch would normially be
-open, as the position of the excavating-wheel

would be seldom changed.
At the forward portion of the frame a feed-

- 1 drum 94 s mounted upon a horizontal shaft,
the steering-

pecially to. Figs. 7 and 8. "At al suitable |
- point, preferably heneath the forward por-.
, 1 provide a bracket 70, |

-and this'drum may be rotated by means of 2
.chain 95, which passes forwerdly from a

‘counter-shaft 84. This chain ma
seratively connected -with the shaft of the
{ druim 84 through & clutch 97, as will be readily
understood. This clutch 97 would normally
be closed when the machine is in operation,
s0. 88 to-énable the mathine to be advanced
of conveyed forwardly into the earth bank

cable 98 is-wound, ‘which cable passes for-
wardly to a suitable arichor fastened in the
ground or to a tree which is conveniently lo-
cated. To the forward extremity of the
frame 1.8 sheave 99 is attached which may be
used in.conjunction with the cable 98 when
desired. - . | | '
‘rear portion of the frame 1, I provide shields
-100, which consist, substantially, of rectan:

“or hangers 101, which extend downward

| fromi the beams 2, as shown. These shields:

are disposed sl 2 di tance apart which is sub-

‘ing-wheel 27, and. they constitute guards or
side’walls of the trench.. They perform the
‘function of the temporary curbing, which has

} excavated. In order to prevent the shields
| from scraping down the sides of the trench,

" the forward extremities of the plates are pref-
‘erably bent immwardly, so as to form Lips 102,
‘as indicated in Fig. 1,. . The shields are pref-
ﬁrgb?"kept_ a suitable distance apart and ren-
detred adjustable by & turnbuckle 103, as in-
1 dicated in Fig. 2. . . |
-7 Where the machine is being used for laying
1 8 pipe-line 104, the laying of the pipe may be

|:and excavating materialin front.of the work-
| men:- When such an operation is being ef-
fected, I provide between thé shields 100 a

béing excavated. Upon the feed-drum 94 a

retaihers, which prévent the falling in of the

& :

7€

sprocket-wheel 96, carried by the aforesaid
be op-

75
30

¢ .
351_:
r

T

9{}" IP‘.
ey

gular platesheld in & vertical position, asiin- . .
cated, the same being supported hy_.stras)s S
ty

stantially equal to.the,width of the.excavat- -

105

110

carried on while the machine is advancing

11§

‘tail-plate 105. It should be understood that -

the ' workmen wousd stand in the space which
1 is substantially incloséd by the three sides of

the shield thus formed. As the operation
progrésses the excavated dirt is. dumped to
the rear of ‘the-taii-plate 105, so that the
trench is continuously filled behind the work-
{men. - - -

found in the path of the excavating-wheel
the same to be ramoved.” |

Arrangement is made for enabling the ma-
chine to advance by its own traction when de-

In case a boulder or loose rocks should be

I20

_125

the machine would be backed, so as to enable

130



10

20

25

. passes rea,'rwardly to the conveyer and is.car-
sired, it coul(ly be~dumlped ‘back into ‘the -

'30

35

45

55

6o

feed-cables 98 or by i ction. | T
olyl)emt-ing the engine to actuate the drum 68 |
t

tion at the desired dep

~where it is necessary
“euts -with the machin

and in the manner full

o =

sired.  Where a cut would not b of great |
advanced in |.

depth, the machine would be
this manner, as the feeding or advance of the-
cutting could progress with greater rapidity.

&

Lo this end the axle 48 of the driving-wheels |

118 provided with s heyel gear-wheel 108,

884 this gear-wheel meshes with a pinion car- | fr

ried by a counter-shaft 107, -a8 indicated in

Fig. 1, the said shaft being d

cluteh 109, carried b the engine-shaft, en-
ables this traction tal‘; In or out, as
desired, Without'stt}pping the engine,
The mode of operation of the machine will
now be described. - RO
The machiné ig advanced either by the.

¢ excavating-wheel 27 is raised o lowered
to suit the required depth of the cut to be
taken. By means of the removable keys 23
the excavating-wheel is %ﬂld in a fixed ‘posi-

»

the buckets 20.
trench behind the'newly— aid pipe in the man-
However, where the

ner described above.

to ma
th e 1n or
desired” depth for the trench.
chine advances-it ig steered _ 1d
wheel 80, operating through the méthanism

hoisted to an elevated position be-
tween the beams 2 and is hold there by trans-
verse blocks resting on the beams and pass-
in%under the wher:ﬁ_ S

Vi my invention, I
secure by Letters
. In an excavator. in ‘combination, g
frame, an arm pivotally attached thereto, |
bows attached towsrd the free extremity of
sald arm and lyin adjacent to said frame, an

excavating-wheel carried forwardly of said |

sald beams, & conveyer carried by-ea;

1* 7. In an excavator, in ¢

W

ke two successive | 1
der to attain the | b
As‘the ma- |
by ‘the Hand- {

] and a fix

the angular position thereof.

arm, and means for locking the same in g de-
pressed position. '- !
2. In an excavator, in combination, a

frame, an arm pivotally attached to said

818,214

and means for driving said wheel. - -
&n excavator, in “combination, g 75
mMprising a pair of substantially par- -
allel side beams, an arm pivats:lly‘at.tacged to -
i arm,
by said arm,

?n'excavating-whae! supported .
d 86

9o

: n all g5
théreabout. s
frame, ‘excavating mechanism carried .

conve e e . Tat
behind said shield A S |
8. An excavating - whee] comprising, .in
combination, a transverse U porting.-s%mft, 108
& sleeve rigid therewith, & hub rotatably
mounted on said sleeve a rim'carrying teeth,
. | spokes connecting said rim.wi h said hub

In testimony whereof I have signed my 120
name to this specification in the presence of

two subscribing witnesses. e
AUGUST M. ANDERSON.
Witnesses: - S
- K., 8, WaLcorr,
Tory Epwagps,



	Drawings
	Front Page
	Specification
	Claims

