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boons and digging buckets and main digging

Be it known that 1. Earn 8. Kxram, a
citizen of the United States, residing  at
Watcrloo, in the county of Blackhawk and
State of Towa, have invented certain new
and nseful lmprovemenss in Grading and
Iixcavating Machines, of which the follow-
ing s g specifieation, v

This invention relates to that class of
grading and excavating machines having an
endless conveyor provided with a series of
receptacles and cutters, and having cutter
and seraper mechanisms located on opposite
sides of such endless convevor and adapted
to dig and deposit material'in position to he
raised or carvied away by the endless con-
veyor mechanism, '

The prineipal object of the invention is
to provide a simple, ecenomical and efficient
road grading and exeavating machine,

A further ohject of the invention is to pro-
vide an efficient road grading machine

adapted to cut or dig into the earth to a

suitable depth and form a suitable prede-
termined grade, or graded surface, of the
desired width and shape or conforination,
vith facility and with a minimum expendi-
tare of time and power,

A further object of the invention is to
provide an efficient rogdl grading and ex-
cavating machine of simple and economical
construction, which is adapted to cut or ex-
cavate to the desired depth and form an
uniform grade of the desired width, pitch,
and conformation notwithstanding the ir-
regularities of the surface of the ground or
area to be graded or operated upon.

Other and further objects of the invention
will appear from the following tescription
and claims, #nd from an inspection of the
accompanying drawings, which are made &
part hereof.

The invention consists in the features,
combinations, details of construction. and ar-
rangement of parts herein described and
claimed. '

In the accompanying drawings:.

Figure 1 is a view in side elevation of an
ordinary excavating machine frame pro-
vided with improved grading and excavat-
ing mechanism constructed in accordance
with my invention; )

Fig. 2 is a bottom plan view looking up-
ward, taken on line 2—2 of Fig. 1, showing
the bottom of the mein digging beam op

bucket-supporting chains, and the side dig-
ging and defiector scraper mechanism ; _
Fig. 3 is a top plan view in detail showing
the rear portion of the digging beam or
boom and the laterally projecting side frame.
arms connected therewith, and showing the
side shafts and side digging chain supports;
Fig. 4is o view in transverse section faken
on line 4—4 of Fig. 3, showing the rear
portion of the main digging beam and the
adjustable side frame members thercon;

60

65

Fig. 5 is a view in side elevation. shov ing

my improved laterally tiltable maiu #rame
and grading mechanism supported upon the
tractor mechanism of an ordinary and well
known form of excavating machine;

Fig. 6 is a detail end view in front eleva-
tion, showing the manner of pivotally con-

‘necting the front portion of the main frame

with the front axle; and

Fig. 7is a view in transverse verticsl sec-
tion taken on line 7—7 of Fig. 5 showing the
manner of mounting the rear portion of the
main frame upon the tractor mechanism,
and the means for operatively connecting the
tractor mechanism with the engine or source
of power,

In constructing a road grading machine,
or grading ant excavating machine, in sc-
cordance with my invention and improve-
ments, I provide a main frame 1, which is
mounted upon suitable front sapporting
wheels 2, having an axle 3 extending trans-
versely of and operatively connected in sUp-.
porting engagement with the main frame 1
by suitable connecting means which, by pref-
erence, comprises an upright bel* or king
bolt 4 votatively mounted in a suitable verti-
cal opening in a transverse forward frame
member 5 of the main frame 1 and having a
depending head 6 having side flanges 7
which are spaced apart and extend down-
ward on opposite sides of the axle 3. A
transverse holt 8 extends through the de-
pending flanges 7 of the bolt head 8, and
through a suitable horizontal opening in the
axle 3, or in a suitable connecting member
or clip connected with or forming a part of
said axle, S

The rear portion of the main frame
by preference, supported by means of
able tractor mechanism

1 is,
suit-
%.which may he of

any desired well known or suitable fo W

and comprises a rear supporting framyp 10 &
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in common use and familiar to those skilled
in the art, and are particularly well known
and in common use upon ditch digging ma-
chines, or what is commonly known as
trenching machines. It is therefore deem-
ed unnecessary to describe said gear mech-
anism and shaft mechanism herein, or to
illustrate the same in detail, or otherwise
than as shown in the drawings.

The traction shaft 37 is operativelv con-
nected with the engine 25 or other source of
power by connected shafts and a train of
gears 40 of the usual ordinary and weil
known form which is in common use on or-
dinary excavating machines, and therefore
need not be described or shown in detail
herein. A main driving shaft 41 of an
ordinary and well known form of trench
digging or excavating machines is mountod
on the main frame 1 and operatively con-
nected with the engine shaft 89 of the en-
gine 25 in the usual manner. And shafts 41,
43, 89, 87, 48, 51, 54, conveyor 58 and tilt-
ing screw 142 are operatively connected in
the usual ordinary and well known manner
by gear and clutch mechanism,—not shown—
but &vhich is common and well known in the
art. A belt wheel 42 is fixed to the main
driving shaft 41 ang operatively connected
with a reversing shaft 43 by means of a belt
pulley 44 fixed to said reversing shaft, and a
belt 45,
atively connected with the engine shaft 39
in the usual and ordinary manner, by means
of suitable reversing gear and cluteh mecha.-
nisu,—not shown. The main drive shaft 41
is operatively connected with the traction
shaft 837 by means of a spur gear wheel 46
fixed to said main drive shaft and a spur
gear wheel 47 fixed to the traction shaft 37,
The traction shaft 37 is operatively con-
nected with the intermediate shaft 48 by
means of a spur gear wheel 49 fixed to the
shaft 37 and in toothed engagement with a
spur gear wheel 50 which is fixed to the
intermediate shaft 48,

The main drive shaft 41 is operatively
connected with a shaft 51 commonly known
as the first feed shaft by means of a spur
gear wheel 52 fixed to said first feed shaft
51 and in toothed engagement with a spur
gear wheel 53 which is fixed to the main
drive shaft. And said frst feed shaft 51
Is operatively connected with a second feed
shaft 54 by means of a belt pulley wheel
55 fixed to said second feed shaft 54 and a
belt pullev wheel 56 fixed to the shaft 51,
and a belt 57 mounted on and operatively
connecting said pulleys 55 and 56,

The first feed shafi 51 is also operatively
connected with a 'transverse endless con-
veyor 88, whiclt may be of any ordinary
well known or desived form, by means of
suitable connecting gear - mechanism mnot

_shown,

The reversing shaft 43 is oper- .

verse bar or axle member 20,

pivoted frame or boom 70,

8

In order to provide means for conveni-
iently tilting the main frame 1, so as to en-
able the frame and mechanisms supported
thereby to be maintained in upright posi-
tion, or in any.desired inclined position, and
enable a uniform grade to be made notwith-
standing the irregularities of the ground
over which the machine is required to travel
during the operation of grading, I mount a
pair of tilting screws 60, 60, in upright po-
sition in the frame 1. by preference, in posi-
tion to extend through and in threaded en-
gagement with a suitable screw-threaded
support, such as the transverse frame men-
ber 16, ¥ach of the tilting svrews 60 thus
mounted on opposite sides of the main frame
I has its bottom end in position to engage
and abut against a suitable support upon or

forming part of the intermediate frame or

axle 19. For example, the hottom end of
cach serew 60 may be in abutting engage-
ment with the upper surface.of a trans-
The screws
60 are provided with suitable operating
means, which may consist of a hand wheel
61 fixed to an upright rotative shaft 62
mounted in suitable bearings in the nuun
frame 1 in convenient position to be reached
by the operator. And the upright operating
shaft 62 is operatively comnected with the
tilting screws 60 by suitable means, which

5

80

85

90

may be in the form of sprocket wheel and .

chain mechanism or equivalent connecting

and operating means. ~ For example, each
tilting serew 60 has a sprocket wheel 63
fixed thereto: and the upright operating
shaft 62 has one or more sprocket wheels 64
fixed to said shaft. And g sprocket chain
65 is mounted upon and connects one of
the: sprocket wheels 64 with the sprocket
wheel 63 of one of the tilting serews 60,
while a sprocket chain 66 connects thiel
sprocket wheel 63 of the other tilting screw
with a corresponding sprocket wheel 61 on
sald operating shaft 62.

By providing one of said tilting serews 60
with right hand serew threads, and the other
with left.hand screw threads, both screws
may be operated simultaneously in the
proper direction to tilt the frame in either
direction as desired, or to bring it to wup-
right position as circumstances may require.
It is obvious that each of the screws 60 may
be operated independently of the other,
when desired, by means of a crank or other
similar or ordinary operating means,

In constructing digging and grading:
mechanism, comprising a pivoted support-
ing frame or boom, and endless chains, buck-
ets, scarifiers or cutter tools, and scrapers
or deflectors, in accordance with my inven-
tion and improvements, I provide » mai.
which may be of
any nsual ordinary and well known or suit-
able form, such 8§ are in commpn uvso in
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¢ machinss or excavating meachines,
ich, by preference, is in the form of
hesm comprising longitudinal side
+ heams 71, which may be in the
{ irons, and are connected by
srse braces 72 in the usual
nner.  mitable compression members 73
1 tension members 14, fixed to the main
vssed beam 71 in the usual manner, s€rve,
30 in connection with the beam 71, to make 2
ong portable frame or boom adapted w0
. the stresses and strains to which it is
cted in use 1

5 R e

Lo

o &

This boom is provided
ith: a bearing 75 fixed to the beam 71, and
pivotally mounted upon upright trusses
sile frame members 16 and T which are
i the rear extremity of and form.s
;i ths main {rame L i

Loom 70 is pivotally connected with
‘o frame in the ususl ordinary and
a manner of connecting the booms
o main frames of ordinary and well
. forms of excavating or trenching
nes. And it should be noted that the
hoom 70, with the digging mechanism. in-
cinding the endless digging chains and
tuickets. scarifiers or cutters. and scrapers
or deflectors, end the shaft and gear of
sproclet mechanism and transverse frame
members forming the digging and grading
mecharism proper, are adapted to be used
upon in conpection with the ordinary
and well known forms of trench-digging
and exeavating machines. And the boom 70
£3 ¢ adapted te be pivotally connected with
muin frame of an ordinary trench-dig-
excuvating machine, such as is n
tommon use and familiar and well known
in the art to which this invention relates.
1n the form of grading machine. or arad-
2nd excavating machine herein shown
criherl, the hoom is provided with 2

upper main pucket-chain sup-

ne

i)

w3
ang

s

1EVeTEe
sorting snd driving shaft 79 which is jour-
‘n enitable bearings and extends
T the bearings or hinge members 5
+ eaid boom or tilting digging beam
through the bearings or hinge mem-
7% fixed to the upper rear frame ment-
bers 76, 77 of the main frame 1. The shaft
79 thus serves to pivotally connect the boom
or tilting digging beam 70 with the main
frame.
The main bucket-chain supporting and

WL

with the engine or source of power, which
may be of any ordinary and well known or
desired form, by means of a sprocket wheel
'80 fixed to the shaft 79, a sprocket wheel 81
xed to the main driving shaft 41 already
described. and a sprocket chain 82 mounted
upon and connecting said sprocket wheels
and shafts.

A rear bottom bucket-chain supporting

85 shaft 83 is rotatively mounted in suitable

driving shaft 79 is operatively connected:

el ' 1,472,562

bearings on the lower rear extrem.ty of the
tilting digging beam or boom 70, and ex-
tends transversely of and, by preference,
through the lower resr extremity of the
boom, and in paraliel relation to the upper
main bucket-chain supporting and driving
shaft 79.

Fixed to the upper
ing and driving shaft 79 is 2 pair of toothed
sprocket wheels 84, 84, Fixed fo the lower
transverse bucket-chain supporiing and
grading shafi 83 is a par of toothed
sprocket wheels 85. And mounted upon and
connecting the sprecket wheels 84 and 85,
and supported by said sprocket wheels znd
their suppoerting shafis, 1s a pair of roain
endless digging-bucket supporting and con-
veyor chains 86, &6, which are mounied in
paraliel relation and extend longitudinally
of the boom 70, the upper downwardly and
rearwardly moving laps of said chains be-
ing above the boom, and the lower upwardly
moving lap of said pair of chains being
below the boom. These chaing are thus sup-
ported by the transverse shafts 79 and 83,
nd it is obvions that the sprocket wheels
&% on shaft 83 may be either fixed to said
shaft and rotate therewith and in toothed
engagement with the chains 26, so 18 to drive
or tend to drive said chains, or be driven by
the same, or may be losely mounted on said

shaft 83 and act as idlers.

Mounted upon the endless chains 86, 86 is
an endless series of digging and conveyor
buckets 87, each having its oppesite ends
attached to the sprocket chains 86, 86, in
the usual ordinary and well known manner,
and each having on its outer upwardly and
forwardly moving and forwardly facing
margin a series of sharp edged cutters or
coarifiers. or scarifier teeth 88, which are of
the ususl ordinary and well known form.
Tut the toothed edge of each of the digging
huckets 87 is. by prefercnce, straight; and
the end walls of the buckets are also, by
preference, substantially fizt. Bat  the
buckets are open at the back and bottom in-
ner side or toward the shafts around which
they revolve. so as to readily dump material
into a transverse convevor 58, which is of
the usual ordinary and well known form,
operated in the usual and ordinary nanner
and driven by any ordinary and well known
driving means. The eundless conveyor 53
is mounted on the main frame in position
to extend beneath the upper extremity of
the endless hucket-chains 86 and endless
series of buckets so as to receive and convey
away material dumped from said buckets at
the upyper extremity of thei? th of move-
ment. ) ]

The tilting boom or di

g

e beam 70 is
ovided at or near its lowsr extremity with
pair of transverse laterally projecting

90, mounted on and projecting

P
4

T
frame arms

bucket-chain suppott-

70

75

90

83

160

115

120

130
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laterally from opposite sides of said noom
or tilting beam.

These transverse frame arms 90 may be
attached to the boom in various ways. "For
example, they may be, and in this instance,
are flexibly or adjustably connected with
the main beam 70, by means of hinge mem-
bers 91 fixed to the beam 70, on opposite
sides of said- beam, corresponding mating
hinge members 92 fixed to ihe inner end of
each frame arm 90, and pivot rods or pintles
93 each mounted in the perforated hinge

. members 92 of a corresponding one of said

15

23
&

140

46

50

frame arms 90, and extending through the
openings in the adjacent hinve members or
lugs 91 on the boom 70, and forming a piv-
otel connection between each of said trans-
verse frame arms, respectively, and the
boom, T

in the form of the device shown in the
draswings, each of the transverse laterally
projecting frame arms 90 comprises in its
construction laterally projecting frame arm
members 92, 92, which may form the hinge

5 members throngh which the pivot rod 93 ex-

tends, as already described. These frame
members 92 are connected at their inner ends:

by means of an inner frame member 94

which may be in the form of a channel iron
having its opposite ends fixed to the corre-
sponding inner ends of said frame members

or hinge members 92, which may also be

formed of channel iron. The outer extremi-
ties of the frame members 92, 92, are rigidly
connected by means of an outer frame mem-
ber 05 fixed thereto by gusset plates 96, or
other suitable securing means.  This frams
meraber 95 may alse be formed of channel
iron,

Hach of the transverse frame arms 90 is,
by prefersnce, of open work construction.
strongly braced by means of braces which
may be of any desired suitable form. For
example, the heavy brace beam or plate 97
of channel iron construction, and providecg
with perforations 8 arranged in a plurality
of series of perforations and in staggered
relation o ewch other, is fixed at its oppo-
site ends to the lateral frame members 92;
and a heavy metailic top plate 99 extends
transversely across the top of the mainbeam
71 of the boom or digging beam 70, and has

* its opposite ends adjustably connected with

the outer extremities of each of the pivoted
lateral frame arms 90 in such a manner as:
to enable said frame arms 90 to be adjusted
with respect to each other and with respect
to the boom so as to_control and determine
the grads, not only as to depths, but also the
piich’ and conformation or shape of the
grade, and particularly, to enable the grade
to be made lower on one side of the boom

* than on the other, or lower on both sides of

the boom than it is directly beneath the
boom, ag dusired. The top transverse plate

&

or frame member 99 is therefore, by prefer-
ence, adjustably secured at its outer extremi-
ties to the adjacent outer extremities of the
pivoted transverse arms, 90, respectively.
For this purpose headed bolts 100 are
mounted in perforations 101 in the outer ex-
tremities of the top plate 99 hHd extend
through corresponding perforations 98 in
the perforated channel iron frame member
97 directly beneath the perforations 101,
Tiller plates or wedges 102 are interpose:
between the perforated channel iron frame

members 97 and the corresponding perfo-.

rated ends of the top plate 99. Awnd.it is
obvious that by removing = filler plate from
either end of the top plate 99 and connsct-
ing the top plate directly with the corre-
sponding F'voted arm 90, the outer extrem-
ity of the latter can be conveniently raised to
a desired suitable elevation with respect to

70

76

80

88

the pivoted arm 90 on the other side of the

boom. By inserting both filler plates or
wedges 102, the cufer extremities of both
pivoted arms 90 may be resdily lowered, so
that each of said arms extends downward
and outward at an incline from the boom,

-or dewnward and outward below the normal

]e*f@li@i{sﬁd arms. And by removing a filler
plate 102 from orne end of the top plate 99
and inserting it, alopg with the othep filler

90

o5

plate 102 beneath the opposite end of the

top-plate 99, the corresponding sdjacent arm
5C will be lowered, and by securing the end
of the top plate 99 from which the filler
plate has been removed, directly in contact
with the adjacent pivoted arm 90, the latter
will be raised above its normal level and
higher than the arm over which the plural-
ity of filler plates 102 sre located. -

A heavy chanmnel iron member 103 having
depending side flanges 104 is fixed to the
bottom side of the main besm 71, or boom
705 and headed rods or .tension members
105 are mounted with their inner headed
ends extending through suitable perfora-
tions in the flanges 104, there being a pair
of said rods'105 for each pivoted arm 90,
The outer channel iron member 95 of each
Pivoted frame arm 90 is provided with suit-
able perforations 106 through which extend
the outer ends of the corresponding pair of
upwardly and outwardly inclined rods or
bolts 105. And nuts 107 mounted on and in
threaded engagement with the outer thread-
ed ends of the threaded rods 105 and on the
outside of the outer channel iron member 95
of such pivoted frame arm 90 serve to rig-
idly connect the frame arm with its pair of
rods 105. and to permit the latter Yo be ad-
justed .with respect to such pivoted frams
arm 90, in whatever position the latter may
be required to be supported. A strong
trussed transverse frame, comprising .the
transverse pivoted arms 90, top plate 99, and

rods 105 extending upward and outward at

169
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ft 108 is  rotetively

Eeslb: bocm 70 in suitable 30311‘-
nad b 1is located between the
io s top main boom snsm
79, w5 endless bucke! chains
a8, is in parallel relation
to : ad hs

@ e

o

ft 1
) the shaft
16 et whesl
vaf a toothed
fiz tr L e}liﬁ,ft 108,

b

és mo um ed upon
a'ld 118,
r xed to or
haft 110,
Auutsd upon
e shaft {9

and mounted upon
end o} ! sprockets 114
and ced ch (morm mech-

oucied for en-
e’mf on oi the shafts
r desired one of said
or varied with re-
1"3’{,&‘{101 of the shait
1g ai hatt 41, or other driv-
power by means of
nc[ 78, and the
¥ fmw mech-
L'Vltn are
a  toothed

’3‘3 moving tne bplmm or LQV
directicn 10nf71uu11n,111v of the
\}“lh. .f mh Tiold the %proche{ 114 in fixed
relation to the s‘nut' and by moving it in
o direction awayv from the sprocket 114 and
toward the sprocket 117 it “will release the

sprocket 114 and secure the sprocket 117 in

fixed relation to the shaft 110, X SpIOCket
wheel 120 is fixed to the shaft 7 79, and is

t disnmeter from the sprocket
ance, it is shown as'of larg-
ngd o sprocket chain 121 is

a1
T

st and operatively connpects
wheels 117 and 120. By this

EN . =
o dve rotation of the sha

f. piece with the ceniral or main body

means, or sRy other suitable ordinary
well knewn or desired speed ﬂh(mm*w £
anism, the speed of rota t1 n of ihe sha .
and shaft 1310 may be changed with res

The shaft 108 projects
site sides of the boon : :l*ld its
em:'{ portiens or a:;*ﬂn sions 192,
though they may be formed In one L‘

of the shaft, aw, by pze*forence7
connected with said central main bou
tion by means of universal joints 193
which may be of any deb ired well
or snitable form. And I also, b
ence, pmvhic the shatt 88 with suitah
jecting end portions ur extensions
Whlch project laterally on opposite
the boom, and in p‘wﬂhd relution
&:.tsnsmns 122 on the shaft 108. 'The lak
ally pro;ec ting shafts 124, hm"{,ve:\
Pntu’eiv par“tfﬂ from the shaf*
sug‘nox’ts the lower e«dremltv of
of endless bucket chains 86, And
transverse extensions or sepsrate shail
124, may, if desired, be nou»l-otﬁ,»
mounted, each in a corresponding one of i
pivoied or 'Ldjuﬁaabie frame arms 90. In
even when the shafts or extensions 124 a:
FO.Q rotatively mounted, they may be co
eeted with or form an integral part of
sh&ft 83, by being connected with the 1g
by means of ordinary aniversal joints
or merely by means of suitable 1)1\0 )
or hinges 126 of suﬁicxent strencth to wi
stand the stresses and strains to which
mechanism is subjected in use.

Each of the laterally projecting truns-
verse shafts 122 is })iﬂl’im‘d with a series of
toothed sproct icet wnee;s 127 fixed thereto
In this instance, three of such sproe kets
shown upen each laterally proje b
member 122, Three idler \\hw“ 198 ave
meunted upen each of the transverse -
ally pi‘()jectinﬁ‘ shaft members or support
reds 124, And each sprocket n‘nw‘; lh
operatively connected with prond
idler or <%pm(‘i ot
sprocket chain {29, Thes
129 are in the form of lie
and are driven. by pw'\xenm. b
the ghaft 108, which 1s npemﬁn-i ;
ed with the engine or source of puiver,
manner al wudv' described, or

&6

;
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o0
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(L’wv

ng shafl

128 Dy

T

o

)m:m t-

in the
simmilar
suitable connecting and drivi ing means. 120

3y

Mounted on
digring chains

each series of endless side
129 1s a series of cutters or
searifiers, euch of which is. by preference,
in the form of a heavy transverse bur 130,
having its opposite ends flexibly. connected
with a pair or plurality of the endless dig-
ging chains 129. And a series of sharp
e(‘ge& cutters or scarifier teeth 131 is mount-
ed upon by each of said bars 130.

The rear shatt 83 and its extensions 124,
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whether separate or connected, may be non-
rotatively mounted in their supports.  And
the sprocket wheels or idlers may be made
without sprocket teeth, and of any suitable
ordinary form.

An outer series 133 of scarifiers 132 is
thus located between the outermost chain
129 and the next adjacent immer chain 129;
and an intermediate series 134 of scarifiers
is thus located betweenf and supported by
the innermost endless chain 129 and the ad-
jacent chain 129. Any desired number of
endless series 133, 134 of scarifiers may ‘hus
be mounted side by side on opposite sides of
the boow 70, and driven at any desired pre-
determined speed with respect to the speed
of movement of the main central endless
bucket supporting chains 86, And the
speed of movement of the outermost and in-
iermediate scarifiers and their supporting
chains 128 may be varied with respect to the
speed of movement of the main central dig-
ging buckets and their supporting chains,
as desived. And, T prefer, in most instances,
to drive the side digging chains, scarifiers
and defiector scrapers at s speed which is
faster than the speed of movement of the
7 digging and conveyor buckets -and
» supporting chains mounted on the
oo, ,

4n outer series of oblique serapers or de-
fiectors 135 is provided, comprising an end-
less series of transverse deflector supporting
barg 186, each connected at its opposite ends
with a peir of digging chains 129, and hav-
ing fixed thereto one or more cblique scrap-
ers or deflector blades 187, A similar inter-

mediate series of oblique deflectors, com--

prising a series of supporting bars 136 and
cns or more oblique scrapers or deflector
blades 137, is mounted apon endless chains
129 and between the outer series 135 of de-
flectors and the central digging buckets 87,
already described. The deflector blades of
the outer series 135 are inclined or dis-

posed at an oblique angle so as ito extend

3

forward and outward at an oblique angle
with relation to the forward upward moyve-
ment of said blades, there being one or more
of said deflector blades back of and imme-
diately following each scarifier 132 of -the
corresponding series of scarifiers, The de-
flectnr blades of the intermediate series 138
of obiique deflectors or serapers, likewise
extend forward and outward at an obligue
angle with respect to the forward upward
movement of said deflectors, of which, there
is one or more behind and following each
scarifier of the intermediate series 134 of
scarifiers or cutters. The outer series of
deflectors or serapers thus act to deflect or
move the wmaterial loosened by the outer se-
ries ol searifiers inward toward and into po-
sition to be engaged and operated upon by

the next adjar.nt inner or intermediate se-

0?.

ries of deflectors, and the intermediate se-

ries 138 of deflectors serves to receive ‘the
material dug up or loosened by the outer
series 133 of scarifiers and moved inward or
deflected toward and into the path of move-
ment of the intermediate deflectors, and de-
livers the material in position to be carried
forward and upward by the endless series of
digging buckets 87, which are adapted t»
convey and deliver all of the material dug
up by the buckets 87 and scarifiers and .de-

70

78

flectors or scrapers, on to the transverse con- -

veyor 89, already described.
A rear scraper 139 is mounted back of the
rear extremity of the boom 70, and back of

80

the digging buckets, scarifiers, and deflec-

tors or oblique scrapers, above described,
and extends transversely of the machine en-
tirely from one side to the other thereof,
and 1n position to scrape up and gather any
and all particles of material which may
have been accidentally permitted to remain
upon the ground or grade operated upon or
passed over and graded by the grading, or
grading and excavating machine, '

The scraper 139, when constructed. as
herein shown, is in the form of an inclined
blade, having & sharp  bottom edge, 140,

86

‘90

which is located in position to engage the .

surface of the grade or bed immediately
back of the rear extremity of the boom and
digging and grading mechanisin ab®ve de-
scribed, and from outside to outside of tha
cut or bed, or graded surface over which the
grading, or grading and excavating ma-
chine has passed. The opposite ends of the
scraper 139 gre comnected with a suitable
support by means of side arms 141, the rear
extremities of which are secured to the cor-

responding ends of the scraper, and the for- -

ward extremities- of which are connected
with, and, by preference, in flexible or piv-
otal relation to the frame of the machine by
any suitable securing means.
the side arms 141 of the scraper may be con-
nected with a projecting end portion of a
convenient transverse ,s%xmft, such " as the
shaft 122, or with any desired convenient
outer side extremity of 2" correspondin
frame arm 90. The seraper 189 is suffi.
ciently heavy so that its weight will hold it
in_the desired operative position.

T claim: o Y '

1. In a machine of the class described, the
combination of & main central digging and
conveyor mechanism, a portable frame upon

-which said digging and conveyor mechanism

is mounted, side digging chain mechanism
located on opposite sides of the main cen- .
tral digging and conveyor mechanism, edged
scarifiers located on opposite sides of said
main central digging and conveyor mecha-
nism and supported b said side digging
chain mechanism, and deflector scrapers
mouuted between said scarifiers and adapted
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to deflect the material loosened by the scari-
fiers toward and into the path of movement
ot said main central digging and conveyor
mechanisni.

2. In a machine of the class described, the
combination of a main central digging and
conveyor mechanism, a portable frame upon
which said digging and conveyor mechanism
is mounted, side digging chains located on
opposite sides of the main central digging
and conveyor mechanism, edged scarifiers
located on opposite sides of said main cen-
tral digging and convevor mechanism and
operated by said side digging chains, de-
flector serapers monnted between said side
searifiers and adapted to deflect material
loosened by the scarifiers toward and into
the path of moyement of said main central
digeing and conveyor mechanism, and
means for operating said main central dig-
ging and conveyor mechanism and said side
digging chains, ' :

3. In a machine of the class described, the
combination of a main central digging and
conveyer mechanism, a portable frame upon
whieh said digging and conveyor mechanism
is mounted, side digging chains located on
opposite sides of the main central digging
and convevor mechanism, edged scarifiers
located on opposite sides of said main cen-
tral digging and conveyor mechanism and
operated by said side digging chains, de-
floctor scrapers mounted between said side
scarifiers and adapted to deflect material

loosened by the scarifiers toward and into

the path of movement of said muin central
digging and conveyor mechanism, means
for driving the main central digging and
conveyvor mechanism, and means for driving
snid side digeing chains and scarifier and
deflector mechanism independently of the
main central digging and cenveyor mech-
anisi. ' .

4. In g nmachine of the class deseribed, the
combination of a main central digging and
conveyor mechanism, a portable frame upon
which said digging and conveyor mechanism
is mounted. side digging chains loeated on
epposite sides of the main cent ) digging
and convevor mechanism, edged scavifiers
located on opposite sides of 'said main cen-
tral digging and conveyor mechanism and
operated by said side digging chains, de-
flector scrapers mounted between said side
searifiers and adapted to deflect material
loosened by the scarifiers toward and into
the path of movement of said central dig-
ging and conveyor mechanism, means for
operating said main digging and conveyor
mechanism and said side digging chains, and
means for changing the speed of movement
of said side digging chains and scarifier and
deflector scraper mechanism with respect to

1,472,662

the speed of movement of the main central
digging and conveyor mechanism.

5. In a machine of the class described; the
combination of a main central digging and
conveyor mechanism, a portable frame upon
which said digging and conveyor mechanism
is mounted, side digging chains locsted on

‘opposite sides of the main central digging
‘and conveyor mechanism, edged scarifiers

located on opposite sides of said main cen-
tral digging and convevor mechanism and
operated by said side digging chsins, de-
flector scrapers mounted belween said sid
scarifiers and adepted to deflect material
lovsened by the searifiers towurd and ink
the path of movement of said central main
digging and conveyor mechanism, mezns
for driving the mamn- central digging and
conveyor mechanism and said side digging
chains and means for supporting the side

@ e B

digging and scraper mechanism in adjust-
able relation to the main central digging

and conveyor mechanism.

6. In a machine of the class described, the
combination of & main central digging and
conveyor mechanism comprising & 5 ]
digging buckets, and digging chains upo
which said buckets are mounted, 8 main dig
ging beam, transverse shafts journaled in
said beam 2nd provided with sprocket wheel
mechanism on said shafts in supporting ¢
gagement with said chaing, a portable )
upon which said digging beam is mounied,
side digging chains located on opposize sides
of the main digging beam, edged scariilers
gnd deflector scraper mechanism mounted
on said side digging chsins and adapied to
ijoosen and move material toward and into
the path of movement of the central digging
buckets, sprocket wheels in supporting en-
gagement with said side digging chains,
transverse rotative shaft mechanism in sup-
porting engagement with said last mentoned
sprocket wheels and flexibly connected with
the transverse shaft mechanism journasled
in the main digging beam, and means for
driving said main central digging anid con-
veyor mechanism and said side digging
chains.

7. In 2 machine of the ¢lass deseribed, the
combination of a portable main frame, a
main central digging beam mounted on
said main frame, transverse shafts journaled
in said beam in parallel relation to each
other, a pair of sprocket wheels mounted
upon each of said shafts, endless digging

_chains mounted upon said sprocket wheels,

a series of digging buckets mounted npon
said chains, means for driving one of said
shafts to operate said chains and digging
buckets, laterally exterding transverse side
shafts located on opposite sides of said
digging beam ‘and having their inner ends
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~extremities supported by said sprocket
“wheels ‘on said laterally extending flexibly
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flexibly connected, sprocket wheels fixed to
said laterally extending flexibly connected
transverse shafts on opposite sides of said
main digging beam, endless side digging
chains located on_opposite sides of the main
beam ahd having . theit forward

connected shafts on opposite sides of ssid
seam, means for supporting the rear extremi-
ties of said side digging chains, a series of

- cutters mounted on said side digging chains,

5

20

and means for driving said flexibly connected
laterally extending side shafts.

8. In a machine of the class described, the -

combination of a portable main frame, a
main central digging besm mounted. on
said frame, maln central digging and
conveyor mechanism mounted on said
digging beam and comprising a pair
of transverse shafts jcirnaled in said dig-

- ging beam, sprocket wheels on said shafis

28

and a series of digging buckets and digging
bucket supporting® chains mounted on saic
shaft and sprocket, mechanism, means for
driving one of said shafts to operate said
main central digging and conveyor mecha-

- nism, an intermedinie driven shaft journaled

35

40

‘45

on said digging.beam, laterally extending
transverse shafts lccated on opposite sides
of said digging beam and having their inner
ends flexibly connected with the ends of
said last mentioned driven shaft on said
beam, sprocket wheels fixed to said laterally
extending flexibly connected shafts on op-
posite sides of said digging beam, endless
side'digging chains located on opposite sides
of said digging beam and supported upon

said sprocket wheels on the laterally ex-

tending shafts, a series of scarifiers located
on each side of said digging beam and sup-
ported by said side digging chains, and a
séries of deflector scrapers mounted on ths
side digging chains on opposite sides of the
main digging beam and adapted to move

_ material loosened by the scarifiers inward to-
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ward and into the path of movement of the
digging buckets of the main central digging
and convevor mechanism, '

9. In a machine of the class described, the

combination of a portable main frame, a
main central digging beam movably mount-
ed on said frame, main central digging and

conveyor - mechanism mounted on said dig-.

ging beam and comprising a pair of trans-
verse shafts journaled on said beam, sprocket
wheels on said shafts and a series of digging
buckets and digging bucket supporting
chains mounted on said shaft and sprocket
mechanism, means for driving one of said

shaits to operate said main central digging

and conveyor mechanism, laterally project-
ing transverse shafts located on opposite
sides of said digging beam and connected
with the ends of said driven shaft on ssid

beam, the outer ends of said laferally pro-

ojecting shafts being adjustable upward and
downward with respect to the digging beam,
sprocket wheeis fixed to said laterally pro-
jecting shafis‘dn opposite sides of the dig-
ging beam, endless side digging chains
ocated on opposite sides of s2id digging
beam and having their forward extremities
supported upon, said sprocket whesls on
said laterally projecting shafts, means for
supporting the rear exfremitics of said
digging chains, and scarifier and sersper
mechanism mounted on the side digging
chains on opposite sides of the digging beam
and adapted to dig and deliver material zo

the main central digging and conveyor
mechanism. S
10. In a machine of the class deseribed,

the combination of a main central digging
and conveyor mechanism, 2 mein digging
beam in supporting engagement with ssid
main central digging and conveyor mecha-
nism, shaft and gear mechanism mounied
on said beam and in supporting engage-
ment with said chains, a portable frame
upon which said digging and conveyor
mechanism is mounted, endiess side digging
chains located on opposite sides of the
main central digging and eonveyor mecha-
nism, scarifiers located on opposite sides of

seid main central 'digging and conveyor

mechanism and adapted to be operated by
said digging chains, deflecting scrapers 1o-

cated between and extending obliquely with -

respect to the path of movement of said scari-
fiers and adapted to deflect material loosened
by the scarifiers toward said main central
digging and conveyor mechanisiz and said

side’ digging chains, and transverse frame .

members mounted on said main digging
beam adapted to support said side digging
chains and said scarifiers and deflecting
scrapers in adjustable velation. tc the frst
mentioned main central digging and con-
veyor mechanism, '

11. In a machine of the class described,
the combination of a main central digging
and conveyor mechanism comprising an end-
less series of digging buckets, endless chains
upon which smid digging buckets are sup-
ported, a main digging beam in supporting
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engagement with said main central digging .

and conveyor mechanism, shaft and gear
mechanism mounted on said beam in sup-
porting engagement with- said chains, a
portable frame upon which said digging and
conveyor mechanism is mounted, endless side
digging chains located on opposite sides of
the main central digging and conveyor
mechanism, scarifiers located on opposite
sides of said main central digging and con-
veyor mechanism and adapted to be operated
by said side digging chains, deflecting serap-
ers located between and extending obliguely
with respect fo the path of movement of sair
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. mechanism, said supplementary
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. on opposite sides of the main central
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scarifiers and adapted to deflect material
loosened by the scarifiers toward said main

central digging and conveyor mechanisi,

means for operating said main central dig-
ging and conveyor mechanism and said end-
less side digging chains, and supporting
means on opposite sides of and supported by
said main digging beam and adapted to
operatively support said side digging chains
and said side scarifiers and deflecting serap-
ers in adjustable relation to the first men-
tioned main central digging and conveyor
mechanism. ' v
12. In a machine of the class described,
the combination of a main central digging
and conveyor mechanism comprising an end-
less series of digging buckets, endless chains
upon which smg digging buckets are sup-
ported, a main digging beam mounted upon
& suitable portable supporting frame, said
digzing beam being tiltable longitudinally in
a vertical plane to permit the raising and
lowering of the rear end of said beam, shaft
and gesr mechanism mounted on said tiltable
digging beam and in operative engagement
with said endless chains, tractor mechanism
in suppo-ting engagement with
able frame, endless side digging chains lo-
cated on opposite.sides of the said main
central digging and conveyor mechanism,
edged scarifiers located on opposite sides of
said main digging beam, deflecting scrapers
operatively connected with said side di ging
SAlb
main digging beam and adapted to deflect
material lossened by said side searifiers to-
ward said main central digging and con-
veyor mechanism, means for operating said
central digging and conveyor mechanism,
and said endless side digging chains, and
transverse side frame arms mounted on and
extending laterally on opposite sides of said
tiltable digging beam and acting to support
said side digging chains and said side scari-
fiers and deflecting scrapers in different ad-
justed positions. , -
13. In a grading machine, the combination
of a main central digging and conveyor
mechanism, a portable main frame upon
which said main central digging and
conveyor mechanism is mounted, tractor
mechanism on which said portable main
frame is mounted, supplementary side dig-
ging mechanism located on opposite sides of
the main central digging and conteyor
side digeing
s of searifiers
n central dig-

mechanism comprising a seri

Tanatn e
loeated on each side of then

ging and conveyor mechanism, and deflecting
serapers located between said searifiers snd
dig-
ging and conveyor mechanism and adapted
fo loosen and deflect material toward and
into the path of movement of said main
central digging and conveyor mechanism,

said port-’
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and means for tilting said main central
digging and conveyor mechanism Jaterally
to  different angles with respect to the
tractor mechanism.

14. In a grading machine, the combination’

of a main central digging and conveyor
mechanism, a portable main frame upon
which said main central digging and con-
veyor mechanism is mounted, tractor mech-
anism on which said portable main frame
is mounted, supplementary side digging
mechanism located on opposite sides of the
main central digging and conveyor mecha-
nism, said supplementary side digeing mech-
anism comprising an endless series of scari-
fiers located on each side of the main cen-
tral digging and conveyor mechanism, and
deflecting scrapers located between said
scarifiers and on opposite sides of the main
central digging i
adapted to deflect material toward and into
position to be operated upon by said main
central digging and conveyor mechanism,
and means for tilting said main central dig-
ging and conveyor mechanism and said sup-
plementary digging miechanism laterally to
different angles with respect to the tractor
mechanism.

15. In.a grading machine, the combina-
tion of a main central digging and conveyor
mechanism, a portable main frame upou
which said main central digging and con-
veyor mechanism is mounted, tractor mecha-
pism on whielf said portable main frame is
mounted, supplementary side digging mech-
anism located on opposite sides of the main
central digging and conveyor mechanism,
said supplementary side digging mechanisi
comprising a series of scarifiers located on
each side of the main central digging and
conveyor mechanism, and deflecting scrap-
ers lotated between said scarifiers and on op-
posite sides of and adapted to loosen and
deflect material toward said main central
digging and conveyor mechanism, means for
tilting said main central digging and con-
veyor mechanism on a transverse axis, to
raise and lower the back extremity thereof,
and means for adjusting the main central
digging and conveyor mechanism to differ-
ent laterally inclined positions with respect
to the varying inclined positions of the trac-
tor mechanism,

16. Tn a grading machine, the combina-
Hon of a main central digging and conveyor
mechanism, a portable main frame upon
which said.main central digging and con-
veyor mechanism is mounted, tractor mecha-
nism upon which said portable main frame
is mounted, supplementary side diggin
mechanism located on opposite sides of said
main central digging and conveyor mecha-
nism, and comprising scarifiers and deflect-
ing scrapers adapted to loosen and deflect
material toward and into position to be op-

and conveyor mechanism and
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erated upon by said main central digging
and conveyor mechanism, means for tilting
sald main central digging and COnVeyor
mechanism on a transverse axis, and means
for permitting the tilting of the tractor
mechanism to different laterally inclined po-
sitions with respect to the main central 1g-
ging and conveyor mechanism, :

17. In a grading machine, the combina-
tion of a main central digging and conveyor
mechanism, a portable main frame upon
which said main central digging and eon-
veyor mechanism is mounted, tractor mech-
anism in supporting engagement with said
portable main frame, supplementary side
digging mechanism located on opposite sideg
of said main central digging and conveyor
mechanism. and comprising scarifiers and
deflecting serapers adapted to loosen and
scrape material toward and into position to
be operated upon by said main central dig-
ging and conveyor mechanism, mest Tor se-
curing said main central digging and con-
veyor mechanism in different tilted posi-
tions with respect to the portable main
franie, and means for permitting the tilting
of the main central digging and conveyor
mechanism and tractor mechanism to differ-
ent laterally inclined positions with respect
to each other.

18. In a grading machine, the combina-
tion of a main central digging and conveyor
mechanism comprising a digging beam hav-
ing digging and conveyor mechanism mov-
ably mounted thereon, means for pivotally
connecting said beam with said portable
main frame and adapted to permit the beam

to be tilted on a transverse axis with respect

to said portable frame, tractor mechanism
for supporting the portable main frame,
supplementary side digging mechanism lo-

cated on opposite sides of said main central

digging and conveyor mechanism and dig-
ging beam, and comprising endless side dig-
ging chains provided with scarifiers and de-
fieeting serapers adapted to loosen and
scrape material toward and into position to
be operated upon by the main central dig-
ging and conveyor mechanism, means for
permitting the tilting of the main central
and supplementary side digging mechanism
with respect to the tractor mechanism, an
engine on the portable main frame, means
for operatively connceting the engine with
the main central digging and conveyor
mechanism and supplementary side digging

CRE

and scraper mechanism, and means for op-

“eratively connecting the tractor mechanism

with the engine.

19. In a machine of the class described,
the combination of a portable main frame, a
tilting digging beam mounted on said main
frame, main central digging and conveyor
mechanism mounted on saig digging beam
and comprising a series of digging buckets
mounted upon a pair of main digging
chains, a pair of transverse shafts journaled
in said beam and provided with sprocket
wheels fixed to said shafts and in supporting
engagement with said chains, means for
driving one of said shafts to operate, said
main central digging and conveyor mecha-
nism, transverse frame arms located on op-
posite sides of said tilting digging beam ani
each pivotally conmnected with and project-
ing laterally from said beam, means for se-
curing said transverse frame arms in differ-
ent adjusted positions in rigid relation to
said tilting digging beam, a pair of laterally
projecting transverse side shafts rotatively
mounted upon each of said pivoted trans-
verse frame arms, respectively, a plurality

of endless side digging chains located on op-.

posite sides of the tilting digging beam.
sprockets on said transverse side shafts in-
supporting engagement with said side dig-
ging chains, scarifiers mounted on said side
digging chains, deflecting scrapers located
between and extending obliquely with re-
spect to the path of movement of said scari-
fiers and adapted to deflect material loos-
ened by the scarifiers toward said main cen-
tral digging and conveyor mechanism, a
shaft rotatively mounted in suitable bear-
ings on the tilting beam and having its op-
posite ends flexibly connected with the inner
ends of a plurality of said transverse side
shafts, means for driving said last men-
tioned shaft on the tilting beam, to operate
satd transverse side shafts and side scarifiec
and deflecting scraper mechanism, tractor
mechanism upon which said portable main
frame is mounted, means for tilting the
portable main frame laterally with respect.
to the tractor mechanism, and means for
tilting said main tilting beam upon its
fransverse axis with respect to said portable
main frame. '

Signed at Chicago, in the county of Cook
and State of Illinois, this 19th duy of July,
1922, :

EARL S. KNIGIIT.
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