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20 Claims.

This inventicn relates to fine-grading ma-,
chines and in particular to machines for prepar-
ing an accurate subgrade over which a pavement
of concrete or other material is placed.

This invention is an improvement upon the
fine-grading machine inventions disclosed and
claimed in Patent Nos. 1,039,289; 1,590,362 and
1,895,820 vreviously issued to Robnrt D. Baker.

- Most fine-grading machines are adapted to
sravel cn road forms erected alongside a strip to
be graded snd paved after all necessary rough-
grading is done by means. of plows, harrows, bull-
“dozers, scrapers.or other ‘earth moving equip-
ment. Some fine-grading machines have been
mounted on caterpillar endiess chain type trac-
fors with the earth cutfing mechamsm thereof
‘cantilevered thereahead.

The use of road forms
fine-grader travels is exfremely expensive inas-
20 much as the said forms must be placed pricr to
the fine-grading of & road which requires a gr eat
armount of hand ditching and grading to place
the said road forms accurately before the fine-
grading operation. The use of & fine-gr ader

(5.3

"

L4

adjustment during operation to assure accurate
. results and to admit of accurate changes of the

by.

It is one of the ob ects of this invention to o

provide 2 fine-grading machme which operates
without the use of road forms or other trackage
particulariy adapted to cut and remove earth to
an accurate grade. :

Another: object of the JAnvention is -to -pro-

V\de 3 fne-grading fmachine in. which the earth

utting and 1e1nqv1ng mechanism may be raised,;
40 10wered angd tilted during the operation of the

said rachine at a multiplicity of positions with

respect to the main frame of the said machine.

. Another object of the inventien is to provide .

2 fine-grading machine having scarifiers. posi-
tioned ahead of the earth cubting -and removing
- mechanism thereof in which the said earth cut-
ting and removing mechanism may- be. raised,
lowered and tilted mdenendpn 1y of the scarifier
means during the operatinn of the said machine
w‘lereb' to admit of complete fiexibility in the
peration of the said machine over rough ter rain
to proeduce an accurabely finished gradient.
Tn addition to the improved means for apply-
ing earth cutting mechanism to the terrain be~
35 ing ﬁnc—cradbd 1t is & further omect of the in-

i

as means upon Whlch a

23 moeunted on caterpillar endless chain type trac-
‘tors having the earth cutting mechsnism canti-
levered thersahead is not-susceptible to accurate .

gradients of the subgrade bemg prepared there-

(Cl 37——108)

stant mventlon ‘to-provide a complete a.[ld im-
proved fine-grader inciuding means for disposing
of earth removed by the earth cutting mecha-"
aism-of the improved fine-grader either to the
rear or to the side of the said machine and.in-
ciuding novel means for positively feeding earth
reinoved by the earth cutting mechanism of the
said improved fine-grading machine to the said
earth disposed means carried. thereby. -

_-.Other objects of the invention and improve-
ienis upon fine-grading machines will. become'

" apparent by reference fo the following detailed
descnptnon taken in connection with the geceome-

panying drawmgs in which:

Flg 1 is-a fragmentary plan view of a fine-~
'grading machine embodying the invention.

Fig. 2 is o fragmentary plan view of a portion
of the ﬁne-gl ading machine shown in Fig. 1 dis-
¢losing an' alternate means for positively feeding
earth to the earth disposal means carried by the: 40 .
said fine-grader.

“Pigs. 3 and 4 combined show a compiete. side
clevational view of the novel fine-grader shown
in-Fig. 1. '

" fig, 5 is a skeletonized view -in perspective; 26

shewing the framework of the novel fine-grader.

Fig. 6 is an enlarged fragmentary side eleva-

tional view showing the earth digging mechanism

employed in the illustrative embodiment of the

~fine-grader: disclosed and a portion of the earth .30
;dlsnosal means.

Fig.-5is an enlarged fragmentary cmss sec-
tignal \rew taken on the line 7—17 of Fig. 3 show-
ing the earth digging mechanism: empioyed.

. Fig, 8 is- an enlarged fragmentary cross sec-, .38
tional view taken on theline 8—8 of Fig. 1 show-
ing-a portion .of the earth disposal means em-
ployed.

- Pig. 9 is a more or less skeletomzed dlagram-
makic side- elevational view of the fine-grading. 4e
machme disclosed in Figs: 1 to 8 inclusive show-
ing the first and second sub-frame thereof raised
‘with  respect to the main frame thereof to a
transport position; and the scarifiers thereof car-
 ried by the first sub-frame also 1alsed to a trans- .45

- port position.

.Tig. 10 is a- skeletonized side elevatlonal view
similar to Fig. 9 showing the first sub-frame and

" the scarifiers carried thereby lowered from a
transport to a working position and the second &
sub-~fraine carrying the earth cutting mechamsm
lowered to a working position.’

Fig. 11 is a skeletonized side elevational view
similar to Fig. 10 showing the second sub-frame
_cerrying the earth cutting mechanism lowered 85

4D
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to a deeper cutting position with respect to the
first sub-frame and scarifiers carried thereby.

Fig. 12 is a skeletonized side elevational view
similar to Fig. 11 showing the first sub-frame
and the scarifiers carried thereby lowered to a
deeper working position and the second sub-
frame carrying the earth  cutting mechanism
lowered to a still deeper cutting position with re-
spect to the said first sub-frame and the scari-
fiers carried thereby.

Fig. 13 is a more or less skeletonized diagram-
matic cross sectional view of the fine-grading
machine disclosed in Figs. 1 to 8 inclusive show-
ing the first sub-frame thereof and the scari-
flers carried thereby in the working position il-

lustrated in Fig. 10 and the second sub-frame"

carrying the earth cufting mechanism lowered
to the working position illustrated in Fig, 10.

Pig. 14 is a skeletonized diagrammatic cross
sectional view similar to Fig. 13 showing one
side of the second sub-frame carrying the earth
cutting mechanism lowered on one side only to a
deeper cutting position with respect to the first
sub-frame and the scarifiers carried thereby than
shown in Fig. 13.

Fig. 15 is a skeletonized diagrammatic cross
sectional view similar to Fig. 13 showing the
entire second sub-frame carrying the earth cut-
ting mechanism lowered to a deeper cutting po-
sition with respect to the first sub-frame and
the scarifiers carried thereby than shown 'in
Fig. 13. -

Referring now to the drawings wherein like
numerals refer to like and.corresponding parts
throughout the several views, the illustrative
embodiment of the invention disclosed therein
comprises, in general, a fine-grading machine
having a main frame 20 mounted for mobility on
front wheels 2{ and rear caterpillar type endless
treads 22, a first sub-frame 23 pivotally support-
ed at its rearward end from caterpillar tread
axles 24 which also pivotally supports the rear
end of the said main frame 28, means such as
screw or hydraulic jacks 25 supported on the
main frame 28 adapted to support the said first
sub-frame 238 at the forward end thereof and
pivotally raise and lower the said first sub-frame
23 around its rear pivotal axis 24, scarifiers 26
secured from said first sub-frame, a second sub-
frame 27 suspended from the said first sub-frame
23 in a laterally and longitudinally tiltable and

vertically adjustable relationship therefrom,’

earth cutting and removal mechanism as herein-
after described in detail carried by said second
sub-frame, and means for driving the various
movable elements of the said fine-grading ma-
chine. v

The said main frame 28 is composed of a pair
of main longitudinally disposed channel members
200 reinforced into a box shaped section by suit-
able plates 20f welded to the outwardly dis-
posed flanges of the said channels 2080 and spaced
transverse rear members 282, all braced together
by suitable bracing members 263, 204, 205 and
gussets 288, 287 and 288. A transverse strut 209
disposed between the main longitudinally dis-
posed channel members of the said main frame
20 located in vertical alignment with the forward
end of the first sub-frame 23 serves as a means
for supporting the said jacks 25 upon which the
forward end of the said first sub-frame 23 is
adjustably supported.

The said main frame 28 is suitably pivotally
mounted at its rear end to the caterpillar tread
axles 24 which in turn are mounted on the apex

2,186,059

of the A-struts 28 extending upwardly from the
side rails 29 of the endless caterpillar treads 22

fthrough which front and rear caterpillar tread

sprocket shafts 30 and 300 respectively carrying
caterpillar tread sprockets 31 are journaled on
the usual take-up type bearings-32. The said
side rails 28 are provided with a pilurality of
caterpillar tread ‘idlers 220 against which the
said treads 22 travel between the said caterpillar
tread sprockets- 3f. ’ -

The said main frame 20 is supported at its
front end on suitabkly tired front wheels 21 jour-
naled on a front axle 33 in the usual manner on
suitable spindles 34 to admit of steering the fine-
grading machine by turning the said front wheels
21 by such means as a conveniently located steer-
ing wheel 35 mounted on a steering:column 36,
a universal joint 37, and a worm and sector
mechanism 38 adapted to impart reciprocating
motion to a steering rod 39 connected to a
steering arm 49. A parallelogram composed of a
pair of arms 4{, the front axle 83 and a later-
ally disposed sérut rod 42 causes both front wheels
to turn together under control - of the steering
wheel 35 and the aforementioned steering mech-
anism. The front end of the said main frame
20 is suitakly mounted on and supported above

the front axle 33 on a. suitable vertically disposed .

V-strut 43. A like vertically disposed V-strub
44 spaced rearwardly from the said V-strut 43
serves as an anchorage for the horizontally dis-
posed wishbone strut. 45 which maintains the
front axle 33 in proper alignment.

The caterpillar traction treads 22 are each

driven by means of endless chains 48 and 480 o

running between slow speed drive sprockets 471,
intermediate reducing sprockets 476 and 471 on
the countershaft 472 and the rear driven sprock-
ets 48 keyed on the inwardly extended end of
each rear caterpillar tread rear sprocket shaft
306. A chain drive 49 driven from the main
motor 58 through the main transmission 509
and main power sprocket shaft 501 under the

10

15

20

25

30

0

control of a main clutch 502 engaged and dis- -

engaged by a main clutch hand lever 583 con- o

veniently located near the steering wheel 35 is
connected to a speed reducer 5i coupled to the
traction transmission $2 which is adapted to ro-
tate the slow speed drive sprockets 47 and apply

power to the traction treads 22 under control of 3

a traction clutch 53 engaged and disengaged by
means of a traction clutch hand lever 54 also
conveniently located near the steering wheel 35.
Transmission shift levers 5000 and 5243 are pro-
vided to select the desired speed gearing in the
main transmission 5986 and the traction trans-
mission 52 respectively. An auxiliary main
clutch hand lever 5839 and an auxiliary traction
clutch hand lever 548 is provided toward the rear
of the fine-grader for convenience.

The said first sub-frame 23 is composed of a
pair of laterally spaced longitudinally disposed
channel members 230 pivotally journaled and
supported at their rearwardly disposed ends on

the transverse caterpillar tread axles 24 which ¢

also have the rear end of the said main frame
20 journaled thereto and supported therefrom.
A braced tower 5% composed of spaced vertical
channels 550 and 551 and suitable cross bracing

552 is secured to the back of each of the said ¢

longitudinally disposed. channel members 230 of
the first sub-frame 23 at the forward end of the
said channel members 239, the back of each of
the said vertical channels 551 of each tower 55
being located laterally adjacent the outer side

60
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of each of the main frame members 268 whereby
10 serve as a lateral guide for the said sub-frame
23. The said braced towers §5 having the for-
ward end of the longitudinal channels 289 of the
saigd first sub-frame 23 secured thereto are hung
in depending relationship from a bridge 5§ com-
posed of ‘2 pair of transversely disposed channeils
560 positioned above the said jacks 25 supported
on the said transverse strut 208 of the said main
frame 28. The said first sub-frame 23 is thusly
adapted to be pivotally raised and loweréd at its
forward end with the said transversely disposed
caterpillar tread axles 24 gs its pivet point. An

operating oiatform 231 -preferably supported

from-the said first sub-frame 23 provides access
to the various controls of the fine-grader. - .

" The said second sub-frame 27 is composed of
three. laterally disposed channel members 279,
271 and 2712 secured in spaced relationship to

each other by ubper longitudinally -disposed

spacer channels 278 and lower longitudinally dis-
posed spacer angles 2748 secured to the top and
bottom of the said laterally disposed channel

‘member 278, 271 and 212 substantially at the

ends thereof.  The said second sub-frame 27 is
slightly. wider than the first sub-frame 23 and is

suspended therefrom by suitable hangers &7 piv-
‘otally connected to front and rear eccentric hoist

arms 58 and 58 respectively projecting from and

turnable with a hoist shaft 88 mounted on and

parallel to each of the said Iongitudinal channel
members 230 of the said first sub-frame 23, the
said hangers 51 being pivotally connected to the
corners of the said second sub-frame 27 near
the ends of the laterally disposed channel mem-
pers 276 -and 272 thereof. Worm and pinion
gearing 61 and a hand wheel 62 meunted on the
forward end of each channel 238 of “the first
sub-frame 23 rotates each of the said hoist shafts
60 thereby raising or lowering the second sub-
frame 27 with respect to the first sub-iramme 23:
Tt will ke particularly noted that the front
eccentric hoist arms 58 are longer than the rear
eccentric. hoist. arms 58 which causes the said
second sub-frame 2T to be lowered with respect
to the said first sub-frame 23 a greater distance
at the front thereof than at the rear thereof
whereby . the angle at which the earth cutting
mechanism carried by the said second sub-frame
27 is caused to work may be varied with respect

to the terrain. Also, the earth ‘cutting: mecha-
nism czrried by the said second sub-frame 27
may be adjusted and tilted fo various digging’
angles by manipulation of the said second sub-

frome 21 with respect to the first sub-frame 23
both with and without the pivoting of the said
first sub-frame 23 arcund-its.pivotal axis- 24 to
various vertical angles with respect to the said
main frame 26 whereby to admit of complete
control of the earth cutting mechanism and the

finished grade at which the fine-grader ‘Works.

regardless of the elevation at which its “ front

wheels 2§ may be bositioned on rough terrain

with respect to the -position of the caterpillar

treads 22 on the finished graded surface prepared

by the said fine-grader.
Inasmuch as the hoist shafts 88 carrying the

‘eccentric hoist arms 53 and 58 may be operated

indevendently of each other, the said second suk-

frame 27.may be tilted laterally and longitudi-
nally simultaneously whereby to permit the fine-

grader to grade a strip to substantially one-half

of & crowned roadway or-to grade a strip sub-

stantially to the bank of a curve. E S
The said first sub-frame 23 is provided with a

3

plurality of deﬁending arrhs 63 preferably piv-
oted from the vertical channels 550 and 551 of

the ‘braced towers 55 thereof arcund suitable -

pivot pins §4, the said depending arms 63 carry-

ing a itransversely disposed scarifier beam. §5.

onto which .o piurality of scarifier blades §6 are

" wedged by wedges 87 driven inte suitable aper-

sures formed. in. the wedge plates 68. The rear
edge of each scarifier blade §6 is provided with a
plurality of - suitably spaced notches §9 which

 register with the flanges of the. said -scarifier
‘peam 65 when the rear of the said scarifier blades
" §6 are wedged thereagainst.. The sald notching

3

W

§4°6f the rear of the scarifier blades 86 provides: ’

‘means for accurately and adjustably mounting

‘the sald scarifier blades 68 in any desired’ posi-
" tior on the said scarifier heam §5. The said scar-

ifier beam §5 is pivotally raised and lowered by

15

means of cables 70 connected to-a scarifier hoist

71 mounted on the top of the forward portion

- ¢f the longitudinal main frame members 200 of

e main frame 20. Chains 2 anchored to
wrackets 73 on the bottom of the forward portion

20

cf each of the said main frame members 200 of -

the main frame 26 suitably secured to the swing-
‘shie scarifier beam 65 at chain anchor plates
85§ thereon causes the scarifier blades €6 to bhe

towed by the main frame 28 of the fine-grader-

vectly transferred to the main frame .20 of the
fine-grader whereby to aveid over-stressing the
comparatively light first sub-frame 23 thereof.

- whereupon stresses from . the scarifiers are di-

The earth cubting or digging mechanism and
the loading mechanism for loading earth cut or’

dug by the said earth cutting mechanism onto
earth disposal means . supported- o the main
frame 26 are carried by the second sub-frame 21

and are driven by the main motor 58 by means,
of 5 suitable preferably double chain drive 14 from

the main power sprocket shaft 58I through 2 °
universal splined shaft 15, one end of: which is

connected £o a sprocket shaft 78 journaled on the -

main frame 28 and the other end of which is

connected to a sprocket. shaft 77 journaled on’
the supports 78 on the said second sub-frame 27.

As best shown in Figs. 6 and 7, the said digging
mechanism comprises a plurality of cutting blades
19, each mounted on a pair of reciprocating arms
80 connected to eccentrics 81 by suitable eccentric

straps 82 rigidly fixed to the said reciprocating 4

arms 88, the said eccentrics 81 being mounted on
an eccentric shaft-83 suitably journaled :on the

" central laterally disposed second sub-frame mem-

ber 27§ by suitable bearings 84. The said-eccen-

“trie shaft 82 is driven from the said sprocket

sHaft ¥ journaled on the supports 78 on the
secord sub-frame 27 by & suitable ‘double chain
drive 8%.. The forward portion of each of the

55

reciprocating arms 88 are pivoted from suitable

- brackels §§ mounted on the rear of. the forward

laterally disposed second sub-frame member 270

by means of pivot arms 87 pivotally depending

from the said brackets 86 on pivot pins 88, the
said pivot arms 87 being pivotally connected to

the caid Teciprocating syims 89 by pivot pins 89 ¥

extending through the lower end of each pivob
arm 87 and a bracket 80 preferably secured by

‘such means as a nut 81 to the said forward por-

tion of each of the said reciprocating arms 80.

The arrows on the dotted lines 82 in Fig. 6 indi-"

cate the path taker by the sald cutting blades 19
when the eceentric shaft 23 rotates in a clockwise

_diréction when looking at the end of the eccentric
skafl as in Fig. 6.

The eccentrics 81 are prefer-
ably mounted on the eccentric shaft 83 in pairs

60
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in circumferential staggered relationship to other
bairs of eccentrics 81 to admit of only a fraction
of the cutting blades 179 to be on their cutting
stroke at any time during any single revolution
of the eccentric shaft 83.

A pair of laterally spaced oppositely running
flight conveyors 93 as best shown in Figs. 1,3, 6
and 8 are disposed between the central and rear

laterally- disposed sub-frame. members 271 and

272 respectively of the second sub-frame 21, each
flight conveyor comprising a plurality' of saw
tooth flights 94 secured to and cantilevered from
a pair of endless conveyor chains 95 disposed
over conveyor sprockets 986 keyed to conveyor
sprocket shafts €7 and 970 which are suitably
journaled between the said laterally disposed
second sub-frame members 271 and 272, The
said flight conveyors 83 are driven by flight con-~
veyor chain drives 98 and 986 which rotate con-
veyor sprocket shafts 970 in opposite directions
from a pair of oppositely rotating idler shafts 99
and {88 driven from the eccentric shaft 83.by
means of a reduction chain drive take-off {@f,
right angle bevel gearing 102 and pinion gearing
1020. The said idler shafts 99 and 100, the slow
speed end of the reduction chain drive take-off
101, the said bevel gearing 102 and the pinion
gearing 1628 are all mounted on a platform 275
supported on channels 276 disposed on top of the
laterally disposed channel members 270 and 271
of the said second sub-frame 21.

Final smoother blades 163 located to the rear
of each flight conveyor 93 and the scoop 104
disposed therebetween carried by the rear trans-
verse member 272 of the second sub-frame 27 on
vertically disposed depending hangers 2171 and
horizontally disposed angles 278 and 219 urge all
loose earth or other material cut or dug by the
earth cutting blades 19 thereahead as the fine-
grader travels forward, the said smoother blades
103 scrape the said loosé earth or other material
in the path of the laterally spaced flight con-
veyors .93 which drag or scrape the said loose
earth or other material cut or dug by the said
earth cutting blades 79 to the longitudinal center
of the fine-grader in front of the said scoop 104.

A pair of suitably braced push arms 232 fixed
to and depending from the said longitudinally
disposed channels 238 of the first sub-frame 23
receive and resist the reaction of the cutting
blades 79 and the final smoother blades 103 car-
ried by the second sub-frame 27.

Means for positively feeding earth or other
material conveyed by the flight conveyors 93 to
the sccop {04 up the said scoop onto a disposal
conveyor |85 is positively accomplished by a screw
106 as shown in Figs, 1 and 8 or by propeller
blades {380 as shown in Fig. 2 keyed on a shaft
10T suitably journaled between the sub-frame
members 271 and 272 at the longitudinal center of
the fine-grader a proper distance above the said

" scoop {04, the sald shaft {67 and screw {06 or

70

78

propeller blades {880 keyed thereto is preferably
rotated by means of a chain drive 198 connected
to the idler shaft 99.

Deflector plates {08 supported in depending
relationship from the central laterally disposed
sub-frame member 271 at the sides of the second
sub-frame 27 on brackets 112 and the depending
hanger {100 serve to guide loose earth and other
material cut by the outer cutting blades 79 into
the path of the flight conveyors 93,

The said disposal conveyor 105 is preferably of
the usual troughing belt type and is supported
on and from the main frame 20. The said dis-

2,186,059

posal conveyor slopes upwardly from below the
top of the scoop 104 to a position sufficiently high
to transfer earth or other material carried there-
by to a boom conveyor {17. However, although not
shown, it is obvious that the said disposal conveyor
{85 may be of any suitable length and its dis-
charge end may be made sufficiently high to dis-
charge earth or other material carried thereby
directly to trucks or the like brought up to the
rear of the fine-grader,

The said. disposal conveyor 105 is preferably
driven by a suitable chain drive 11i from the
main power sprocket shaft 501 under control of a
clutch 112 and through a speed reducer 113,
pinion gearing ({4, a countershaft (15 and a
chain drive 116 connected to a suitable sprocket
keyed to the laterally extending shaft of the top
conveyor power roller 1950. o

The boom conveyor 147 is also of the usual

troughing belt type and is preferably provided

with a plurality of spaced cleats 1170 disposed at
the base of the trough of the belt thereof to over-
come any tendency for earth or other material
carried thereby. to pile up at the lower end
thereof when the said hoom conveyor (17 is ele-
vated to an extremely high angle. The said boom
conveyor {17 is preferably mounted on a suitable
spaced channel boom {111 and may be driven by
an independent engine {18 connected to a speed
reducer 118, a chain drive 128 and a boom chain
drive and take-up (21 which is connected to a
suitable sprocket keyed to the laterally extending
shaft of the top conveyor power roll {72,

The said boom 171 is preferahly pivotally con-
hected by the horizontally disposed pivot pin 122
to a U-shaped bracket {23 pivotally connected
by a vertical king pin {24 to a frame {25 sup-
ported by suitable means from the main frame
20 Rollers 126 journaled to the sides of the

said U-shaped bracket (23 travel on an arcuate

track 127 to permit the said boom {174 to swing
easily. A tower 128 also suitably supported from
the said main frame 20 carries a sheave 129 at
the top thereof over which a hoist rope 138 runs,
the said hoist rope 138 being secured to the spaced
channel boom ({71! by means of a suitable U-
shaped bridle 131 pivotally connected to the said
boom 1471 by the pivot pins 132. A hand hoist,
not shown, conveniently located on the fine-grad-

er is provided to raise and lower the said booni. -
- Suitable means, not shown but preferably located

on the U-shaped bracket 123, may be provided

~ to fix the boom 1171 in any position to which it

may be swung. A chute 133 at the foot of the
said boom 117! directs loose earth or other mate-
rial from the disposal conveyor 195 onto the boom
conveyor 1170. )

The complete flexibility of operation of the
novel fine~grader disclosed herein is best shown

in Pigs. 9 to 15 inclusive, which figures are more

or less skeletonized diagrammatic views showing
the novel fine-grader with the.earth scarifying
and digging mechanism thereof in a transport
and various dig positions.

Fig. 9 shows the fine-grader in.its transport
position with the first sub-frame 22 and the sec-
ond sub-frame 27 thereof raised materially above
the general grade line 149, and with the scarifiers
66 thereof hoisted well up out of their operating
position.

Figs. 10 and 13 show the fine-grader in a work-
ing position taking a light cut with its front
wheels 21 running on the general grade 149, and
with the scarifiers 26, earth cutting blades 79,

‘ﬁna,l smoothing blades 103 and scoop (84 all
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lowered to a shallow cut position on the finished
grade line {41; the tractor treads 22 runmng on
the finished grade. 141.

Fig. 11 shows the fine-grader i 1n anm,her worklng

position taking a medium heavy cut with its front
" to be:pivotally raised and lowered. longitudinal-

wheels 21 Tunning on the genéral grade 148, with

the scarifiers 28 taking a light cut, and with the

" earth cutting blades 19, final smoothing -blades

10

15

20

‘tion on the finished grade line 141;

103, scoop 184 all lowered to a medium cut posi-
the tractor
treads 22 running on the finished grade 144,

Figs. 12 and 15 shows the fine-grader in an-
‘other working position taking a heavy cut. with

the front wheels 21 running on the general grade

148, with the scarifiers 26 taking & medium heavy -

cut, and with the earth cutting blades 19, final
smoothing blades 103, and scoop 104 all lowered

to a heavy cut position on the finished grade line -

141; the tractor treads 22 runnmg on the ﬁmshed
grade 141.

Fig. 14 shows the fine- grader with the second
sub-frame 21 carrying the earth cutting blades
19 tilled by mechanism hereinbefore described

".in detail to accomplish a laterally sloping .cut:such

25

30

35

as the bank of a curve, the scarifiers 28 being
illustrated in the position shown in Fig. 10 while
the earth cutting blades 19 have been tilted to
accomplish a medium’ cut on one side of the fine-
grader and a deep cut on the other as best in-
dicated by the finished grade lide 1410.

It is obvious that any desired relationship be- '
tween the work to be done by the scarifiers 26

and the work to be done by the earth cutting
blades 79 may be easily and readily varied: by

manipulating the elevatlon of the first sub-frame:

23 and the seeond sub-frame 27 as hereinbefore

.described. - Also, by hoisting the scarifiers 26 out

of a working position, the scarifying operation

‘miay be dispensed with.- Obviously, in addition to

accomplishing a sloping cut as shown in Fig. 14, a

_level cubt may be accomplished ‘when the main

frame 20 of the fine-grader is tilted as one of the
front wheels 21 becomes elevated on high spots

in the terrain-being graded by tilting the second

sub=frame 27 carrying the earth cutting blades
19 in an opposite direction to the tilt of the sald
main frame 20. :

As hereinbefore pomted out the cufting blades .
79 carried by the second sub- frame 27 are tilted *

longitudinally forward as the said second sub-
frame 27 is lowered by virtue of use of longer
hoist arms at the front of the mechanism used
to raise and lower the sub-frame 27 than at the

rear of the imechanism used to raise and lower -

the said sub-frame'27. This makes if possible
for the operator of the fine-grader to “dig in”
faster at the start of a cut or when changing

. the gradient of a finished surface being prepared

70
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by the novel fine-grader. -
The various drive means disclosed and described

herein are not o part of this invention, it being '

understood that the means for applying power t0

and driving the various movable elements of the .

novel ﬁne—grader disclosed herein' may be al-

tered and arranged in any manner desired with- :

out departing from the scope of the invention.
Although but one embodiment of the invention

and one modification thereof has been shown and

described herein, it is obvious that many changes
and other modifications may be made in the size,
shape, arrangement and details of the various ele~
ments -of the mventmn without departing from
the spirit thereof and it is not intended to limit
the scope of the invention other than by the
terms of the a.ppended claims..

I claim: | ‘ :

1.Ina fine-grading machine, a main frame
mobile means’ supporting said main frame at
the -front. and rear thereof, a first sub-irame
pivoted at the rear of said main frame adapted

1y with respect to the said main frame, a second

sub-frame supported in' depending relationship
from the said first sub-frame, earth cutting mech-

anism .carried. by said second sub- frame, and
means for. raising and lowering the said second
sub-frame and earth cutting mechanism carried
thereby both longitudinaily and fransversely-in-
dependently of and with respect to the said main
frame and first. sub~frame, the said raising and
lowering ‘'means being adapted. to tilt the said

‘gecond sub-frame: simultaneously. w1th the rais-.

ing and lowering of the same.
2. In a fine-grading machine, in combmamon

‘a.main frame, mobilé means supporting said main
" frame at the front and rear thereof, a first sub-

frame shorter than the said main frame piv-
oted ‘at the rear of said main frame adapted
0 be pivotally raised and lowered longitudinally

. with -respéct to the said main frame, scarifier
ineans pivotally depending from the said first

sub-frame along the front thereof, means .con-
nected to said scarifier means below the pivols

" thereof for towing said scarifiers from said main

frame, a second sub-frame supported in depend-

»ing' relationship from the said first sub-frame

rearwardly of said Searifier means; earth cutting

“mechanism carried by said second sub-frame, and
‘means for raising and lowering the sald second
sub-frame and earth cutsing mechanism carried <
thereby both longitudinally and. {ransversely in-
- dependently. of and with réspect to the said maid

frame, first sub-frame and the scarifiers carried
thereby, the said raising and lowering means be-
ing adapted to tilt the said second sub-frame

simultaneously with +he raising and lowering of:

the same.

3. Ina machlne of the class described, a main
frame, ‘mobile means supporting the szid main
frame at the front and rear thereof, the said

frent mobile means- traveling on terrain to be

graded, a first sub-frame pivotally mounted at
said rear mobile supporting means, means.on
the said main frame for pivotally raising and

lowering said first sub-frame longitudinally with
‘respect to the said main frame, a second sub-

frame supported 1n depending’ 1e1at10nsh1p from

- the forward end of said first' sub-irame, earth

cutting means operably mounted on said second
sub-frame, and means for raising and lowering

said second sub- frame at longitudinal and trans--
verse-angles with respect to said first sub-frame
" whereby to admit: of directing the said cutting
v‘mechanism to accurate finished grade regardless
of the position which the said main and first

sub-frame may assume with respect to the ter-
rain being graded during the forward movement
of - the machine, the said raising and lowering
means being adapted to tilt the said second sub-

frame simultaneously with the raising .and low—

ering of the same.
4; In a machine of the class described, in com-

‘bination, a main frame, mobile means support-
" ing the said main frame at the front and rear
thereof, -the said- front mobile means -traveling

on terrain to be graded, a first sub-frame piv-
otally mounted at said rear mobile  supporting
means, means. on the. said main frame for piv-
otally raising and lowering said first sub-frame
longltudmally with "respect to the sald main
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frame, scarifier means carried by said first sub-
frame, a second sub-frame supported in depend-
ing relationship from the said first sub-frame

rearward of said scarifier means, earth cutting

means mounted on said sécond sub-frame, and
means for raising and lowering said second sub-
frame at longitudinal and transverse angles with
respect to said first sub-frame whereby to ad-

mit of directing the said cutting mechanism to

accurate finished grade regardless of the position
which the said main frame and scarifiers may
assume with respect to the terrain being graded
during the forward movement of the machine,
the said raising and lowering means being adapt-

‘ed to tilt the said second sub-frame simultane-

ously with the raising and lowering of the same.

5. In a fine-grading machine, a main frame,
mobile means supporting the said main frame at
the front and rear thereof, a first sub-frame piv-
otally supported at the rear of the said main
frame adapted to be pivotally raised and low-
ered longitudinally with respect to the said main
frame, a second sub-frame, digging mechanism
carried by the said second sub-frame, and means

for suspending said second sub-frame from said .

first sub-frame adapted to raise and lower the said
second sub-frame and digging mechanism car-
ried thereby simultaneously with forwardly tilt-
ing the same upward and downward with respect
to the said first sub-frame.

6. In a fine-grading machine, a main frame,
mobile means supporting the said main frame
at the front and rear thereof, a first sub-frame
pivotally supported at the rear of the said main
frame adapted to be pivotally raised and low-
ered longitudinally with respect to the said main
frame, a second sub-frame, digging mechanism
carried by the said second sub-frame, means for
suspending said second sub-frame from said first
sub-frame adapted to raise and lower the said
second sub-frame and digging mechanism car-
ried thereby simultaneously with forwardly tilt-
ing the same upward and downward with re-
spect to the said first sub-frame, and means. de-
pending from the said first sub-frame adapted to
receive and fransfer the rearward reaction from
the said digging mechanism .carried by the said
second sub-frame during the operation thereof
from the said second sub-frame to the said rear
mebile means. . :

7. In a fine-grading machine, a main frame;
mobile means supporting the said main frame at
the front and rear thereof, a first sub-frame piv-
otally supported at the rear of the said main
frame adapted to be pivotally raised and low-
ered longitudinally with respect to the said main
frame, a hoist shaft mounted on and. parallel
to each side of the said first sub-frame, a pair
of eccentric arms keyed to each hoist shaft in
spaced relationship to each other, the forward
eccentric arm on each hoist shaft being longer
than the rear eccentric arm thereon, hangers
pivoted on each eccentric arm, a second sub-

frame suspended from the said first sub-frame -

on said hangers, earth digging mechanism car-
ried by said second sub-frame, and means for
rotating said hoist shafts whereby the said sec-
ond sub~frame and digging mechanism carried
thereby may be tilted longitudinally of the said
main and first sub-frames simultaneously with
raising and lowering the said second sub-frame
and digging mechanism with respect thereto.

8. In a fine-grading machine, a main frame,
mobilemeanssupporting thesaid main frameat the
front and rear thereof, a first sub-frame pivotally

same

.front and rear thereof,

2,188,059

supported at the rear of the said main frame
adapted to be pivotally raised and lowered longi~
tudinally with respect to the said main frame, a
hoist shaft mounted on and parallel to each side
of .the. said first sub-frame, a pair of eccentric

arms keyed to each hoist shaft in spaced relation- .

ship to each other, the forward eccentric arm

on each hoist shaft being longer than the rear -

eccentric arm thereon, hangers pivoted on each
eccentric arm, a second. sub-frame suspended
from the said first sub-frame on said hangers,
earth digging mechanism carried by said second
sub-frame, and means for rotating said hoist
shafts independently of each other whereby the
said second sub-frame and digging mechanism
carried thereby may be tilted longitudinally and
transversely of the said main and first sub-
frames simultaneously with raising and lowering
the said:second sub-frame and digging mecha-
nism with respect thereto. .

9. In a fine-grading machine, main framework
carried by mobile means at the front and rear
thereof, digging mechanism, = sub-framework
carrying said digging mechanism suspended from
said main framework, and means for tilting said
sub-framework both longitudinally and trans-
versely with respect to said main' framework
simultaneously with raising and lowering the
with -respect to said main framework
whereby to apply said digging mechanism to the
desired finished grade while the front mobile
means travels on terrain to be 'graded.

10. In a fine-grading machine, in combination,
main framework carried by mobile means at the

suspended from and towed by said framework

adapted fo be raised and lowered with respect to.

said framework, digging mechanism, sub-frame-
work: carrying said digging meéchanism suspend-
ed from said main framework, and means for
tilting said sub-framework both Ilongitudinally
and transversely with respect to said main frame-
work simultaneously with raising and lowering

the same independently of and with respect to
said scarifiers and said main framework whereby iy

to apply said digging mechanism to the desired
finished grade while the front mobile means
travels on terrain to be graded.

11. In a fine-grading machine, main frame-
work carried by mobile means at the front and
rear thereof, digging mechanism, sub-framework
carrying said digging mechanism suspended from
said main framework, means for tilting said sub-
framework and digging mechanism carried there-
by both longitudinally and transversely with re-
spect to said main framework simultaneously
with raising and lowering the same with respect
to ‘a finished grade line, final smoothing means
carried by said sub-framework movable with said
digging mechanism to the said finished grade

terial removed by said digging mechanism.

12. In a fine-grading machine, main frame-
work carried by mobile means at the front and
rear thereof, scarifiers pivotally suspended from
and towed by said framework adapted to bhe
raised and lowered with respect to said frame-
work to or above a finished grade line, digging
mechanist, sub-framework carrying said dig-
ging mechanism suspended from said main
framework, means for tilting said sub-framework

scarifiers pivotally
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line, and means for disposing of surplus ma- -

65

“TO

-and digging mechanism carried thereby both |

longitudinally. and transversely with respect to

said framework simultaneously with raising and
lowering the same independently of and with re-
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spect to said scarifiers and said main framewoirk
to the said finished grade line, final smoothing
means carried by said sub-framework movable
with said digging mechanism to- the said finished
erade line, and means for- disposing  of surplus
material removed by said digging mechanism.

13. In a fine-grading machine, in combination,
a main frame, mocbile means supporting said
main frame at the front and rear thereof, a first
sub-frame shorter than the.said main frame piv-
oted at the rear of said main frame adapted to
be pivotally raised and lowered jongitudinally
with respect to the said main frame, & second

sub-frame “supported in. depending relationship -
from the said first sub-frame, earth cutting mech- .

anism carried bysaid séeond sub-frame, means for
raising, lowering and tilting the said second sub-
frame and earth cutting mechanism carried

thereby both longitudinally and transversely in-

dependently of and with respect to the said main
frame snd first sub-frame, a central earth scoop
and laterally adjacent final smoecther blades car-
ried by .the rear of the said second sub-frame,
flight corveyors mounted on said second sub-
frame adapted to scrape surplus material from

“in front of aid smoother blades to said scoop,

and a disposal conveyor positionied to receive ma-
terial from said scoop.

14; In & fAne-grading machine, in combination, -

2 main frame, mobile means supporting said main
frame -at the. front  thereof, a first sub-frame
shorter than the said main frame pivoted at the
rear of said main frame adapted to be pivotally
raised and lowered longitudinally with respect to
the said main frame, & second sub-frame sup-
ported in depending relationship from the said
first sub-frame, earth cutting mechanism car-
ried by seid second sub-frame, means for raising,
lowering and tilting the said second sub-frame
and earth cutting mechanism carried thereby

both longitUdinally and :tmnsversely independ-~ .

ently of and with respect to the said main frame

and first sub-frame, a central earth scoob and -

laterally adjacent - final smoocther blades carried

4r
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by the rear of the said second sub-frame, flight
conveyors motinted on said second sub-frame beé-
tween said earth cutting mechanism and said

‘smoother blades adapted to scrape surplus ma-

terial from in front of said smoother blades. to
said scoop, a disposal cenveyor positioned to re-
ceive material from said scoop, and means dis-
posed in’ spaced relationiship above said scoop
adapted to feed material deposited on said scoop

by the said flight conveyors up said scoop and .

onto said disposal conveyor.
15. In a fine-grading machine, in combina~
tion, a main frame, mobile means supporting

said main frame at the front and rear thereof,"
a first ‘sub-frame shorter -than the said main .

frame pivoted at the rear of said main frame
adapted to be pivotally raised and lowered longi-

 tudinally with respect to the said main frame, a
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second sub-frame supported in depending rela-
tionship from the said first sub-frame, earth cut-
ting mechanism carried by said second sub-
frame, means for raising, lowering and -tilting
the said second sub-frame and earth cutting
mechanism carried thereby both longitudinally
and transversely independently of and with re-

spect to the said main frame and first sub-frame;

2 central earth scoop and “laterally adjacent

final smoother blades carried by the rear of
‘the said second
mounted on said second sub-frame between said-
earth cutting mechanism and said ‘smoother-

sub-frame, -flight conveyors

7

blades adapted to serape surplus material from
in front. of said smoother blades o said scoop; a
disposal ‘conveyor positioned to receive material
from said scoop, and & screw disposed in spaced

- relationship above: said scoop adapted to throw

material deposited on 'said scoop by the said flight
conveyors up said. scoop and. onto said disposal
conveyor.’ B ' ~

18, In a fine-grading machine, in combination,

& main frame, Mmobile means supporting said

10

main. frame ot the front and rear thereof, a first .

sub-frame shorter than the said main frame piv-
oted at the rear of said main frame adapted to be
pivotally raised angd lowered longitudinally-with
respect to the said main frame, a second sub-
frame supported in depending relaticnship from
the said first sub-frame, earth culting mechanism
darried by said second sub-frame, means for rais-

ing, lowering and tilting the said second sub-

frome and earth cutting mechanism  carried

15

20

thereby both longitudinally and transversely in--.

dependently of and with respect to the said main
frame and first sub-irame, a central earth scoop
and laterally adjacent final smoother blades car-
ried by the rear of the said second sub-frame,;
flight ' conveyors ounted on . 'said sscond “sub-

25

frame between said earth cutting mechanism and

said snicother blades adapted to scrape surplus
material from in front of said smoother blades to
said scoop, a disposal conveyor positicried to re-

ceive material from said scocp, and propelier

hiades disposed in spaced relationship above sald
scoop adapted to throw material deposited on said
scoop by the said flight conveyors up said scoep
and onto said disposal conveyor.

‘17. In & fine-grading machine, in combination,
a main frame, mobile means supporting -said
main frame at the front and rear thereof, a first
sub-{rame shorter than the said main frame piv-
oted at the rear of said main frame adapted to
be pivotally raised. and lowered longitudinally
with respect to the gaid main frame, a second sub-

“frame supported in depending relationship from
- the said first sub-frame, earth cutting mechanism .
carried by said second sub-frame, means for rais-"

ing; lowering  and tilting the said second sub-
frame .and earth -cutting mechianism. carried
therehy both longitudinally and transversely in-
dependently of and with respect to the said frame
and first sub-frame, a central earth scoop and

laterally adjacent final smoother blades carried

by the rear of the said second sub-frame, flight
conveyors mounted on said second sub-frame be-
tween .said earth cutting mechanism and said
smioother blades adapted to scrape surplus mate-
rial from.in front of said smoother blades to said
scoop, a disposal conveyor positioned to receive
material from said scoop, and a boom conveyer
adapted to receive material from said disposal
conveyor and discharge the same- fo the rear or
sides of the said grading machine.

18. In a fine-grading machine, in combination,
‘o main frame, mobile means supporting said.

main frame ab the front thereof, a first sub-

frame shorter than the said main frame pivoted
. at the rear of said main frame adapted to be piv-

otally -raised and  lowered longitudinally with
respect to the said main frame, a second sub-
frame supported in depending relationship frem
the said first sub-frame, earth cutting mecha-

. nism carried by sald second sub-frame, means for

raising, lowering and tilting the said second sub-
frame and earth cubting mechanism carried
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thereby both longitudinally and transversely in--

" -depéndently of»and with respect to the said main
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frame and first sub-frame, a central earth scoop
and laterally adjacent final smoother blades car-
ried by the rear of the said second sub-frame,
flight conveyors mounted on said second sub-
frame between said earth cutting mechanism and
said smoother blades adapted to scrape surplus
material from in front of said smoother blades
to said scoop, a disposal conveyor positioned to
receive material from said scoop, means disposed
in spaced relationship above said scoop adapted
to feed material deposited on said scoop by the
said flight conveyors up said scoop and onto said
disposal conveyor, and a boom conveyor adapted
to receive material from said disposal conveyor
and discharge the same to the rear or sides of the
said greding machine.

16. In & fine-grading machine, in combina-
tion, a main frame, mobile means supporting said
main frame at the front and rear thereof, g first
sub-frame pivoted at the rear of said main frame
adapted to be pivotally raised and lowered lon-
gitudinally with respect to the said main frame,
a second sub-frame supported in depending rela-
tionship from the said first sub-frame, earth
cutting mechanism carried by said second sub-
frame, means for raising and lowering the said
second sub-frame and earth cutting mechanism
carried thereby both longitudinally and trans-
versely independently of and with respect to. the
said main frarme and first sub-frame to a finished
grade line, the said raising and lowering means
being adapted to tilt the said second sub-frame
simultaneously with the raising and the lower-
ing of the same, final smoothing means carried
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by said second sub-frame movable therewith to
the said finished grade line, and means for dis-
posing of surplus material accumulating ahead
of said final smoothing means.

20. In a fine-grading machine, in combination,
8 main frame, mobile means supporting said
main frame at the front and rear thereof, a first
sub-frame shorter than the said main frame piv-
oted at the rear of said main frame adapted to ke
pivotally raised and lowered longitudinally with
respect to the said main frame, scarifier means
pivotally depending from the said first sub-
frame along the front thereof, means connected
to said scarifier means below the pivots thereof
for towing said scarifiers from said main frame,
& second sub-frame supported in depending rela-
tionship from the said first sub-frame rearwardly
of said scarifier means, earth cutting mechanism
carried by said second sub-frame, means for rais-
ing and lowering the said second sub-frame and
earth cutting mechanism carried thereby both
longitudinally and transversely . independently
of and with respect to the said main frame, first
sub-irame and the scarifiers carried thereby, to
2 finished grade line, the said raising and lower-
ing means being adapted to tilt the said second
sub~frame simultaneously with the raising and
the Jowering of the same, final smoother means
carried by said second sub-frame movable there-
with to the said finished grade line, and means
for disposing of surplus material accumulating
ahead of said final smoother means.

ROBERT D. BAKER.
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