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This invention relates to an improvement
in sub-graders.

This machiine, a sub-grader, is intended to
furnish a finished grade prior to the laying
of highway or road pavement. The present
practice in the making of a sub-grade is the
usage of the conventional sub-grader, which
machine operates on the grade as left by the
rough grade machine, and proposes to bring
the grade to the specified elevations by cut-
ting away the excess soil or earthy material
which is not needed to complete the final
grade elevations as specified by the various
highway departments, usually in the shape of

° g parabolic curve.

The grade as completed by the sub-grader
heretofore used is by no means a finished
grade, for many State highway commissions
demand a sub-grade planer drawn by and be-
hind the paving machine. The purpose of

the sub-grade planer is the finishing of a

grade which will conform absolutely to speci-
fications. The fact that the usage of a sub-
grade planer is demanded by so many State
highway commissions is in itself sufficient
proof that the conventional sub-grader is en-
tirely inadequate for the completion of a final
grade. The conventional sub-grade planer
proposes to cut away, by means of cutting
blades which are elevated to about fifteen

" degrees from the horizontal, the excess soil or
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earthy material, the removal of which, brings
the grade to proper specifications.

The present grade machine proposes the
consolidating of the work now accomplished

" by the present sub-graders and sub-grade

planers. This grader will be drawn by and
behind the paving machine and can be de-
signed to bring to grade specifications a
grade that is as much as four or five inches
high.

The invention embodies the following im-
proved features in a sub-grade machine:

First—A fine grade machine, including a
wheeled frame adapted to be supported on
rails disposed on opposite sides of the area to
be graded, said machine to be placed back of,
and may be drawn by, the paving mixer.
This placing of the machine back of the pav-
ing mixer has the advantage of leaving the
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area between the side forms open for free -

operation of hauling units, which of neces-
sity operate within this area. Furthermore,
it permits uninterrupted sprinkling and com-
pacting operations between the rough grade
operations and the paving unit.
words, the placing of the sub-grader back of
the paver materially speeds up the opera-
tion, an important consideration to the con-
tractor. . ' '

Second.—A sub-grade that will displace
the necessary usage of a sub-grade machin
ahead of the paving machine. A

Third.—A sub-grader that will cut away
excess earthy material and deposit said mate-
rial on a transverse conveyor belt without the
assistance of moving elements other than the
forward motion of the machine.

Fourth—A sub-grader that will combine
the work now performed by the conventional
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In other -
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sub-grader  and sub-grade planer, that is, -

bringing the grade to the desired contour and
testing this contour.

Fifth—A sub-grader that eliminates the
necessity of its removal from the area within
which 1t operates. The conventional type
of grader heretofore used must be removed
from the operated area in front of the paver
because it blocks the passage of incoming and
out-going trucks and other equipment.

Sizth—A sub-grader that will make two =

attempts at the filling of any depressions that
may have been left in the desired grade con-
tour by former operations.

Seventh—A sub-grader that elevates the
excess -earthy material to a transverse con-
veyor belt by means of the force of the in-
coming excess soil and the forward motion
of the machine as drawn by the paver unit.

Eighth—A sub-grader with a transverse
conveying belt which may be propelled by
the forward motion of the machine itself.
The motion of this belt may be reversed in
such manner as engineering practice distates.

Ninth—A sub-grader that combines scari-
fiers, angular cutting or. scraping blades,
profile tester blades, and means for discharg-
ing excess material. '

In the accompanying drawings:
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- nels of the machine.
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Fig. 1 is a top plan view of the improved
sub-grader;

Fig. 2 is a front elevation thereof;

Fig. 3 is a partial sectional view, showing
the discharge conveyor;

Fig. 4 is a longitudinal sectional view
through the complete machine;

Fig. 5 is a partial transverse sectional view
showing a modification in the conveyor struc-
ture; and :

Fig. 6 is a front elevation showing a fur-
ther modification.

In the preparation of road surface to re-
ceive paving material, forms designated by
the numeral 1 in the drawings are placed
along opposite sides of the road surface to
receive the paving material therebetween.
The sub-grader machine is designed for op-
eration over these forms 1 and to ride there-
aleng behind the paving machine in order to
prepare the surface to receive the paving
material. :

The machine is provided with main side
channels 2, one on each side thereof, each of
which is in sections, as shown in Fig. 4, and
connected by the channel 8 which is disposed
beneath the channel sections 2 and is secured
thereto. The side sections 2 are mounted
on front and rear supporting wheels 4 and 5
respectively. These wheels 4 and 5 are
adapted to ride upon the forms 1 to support
the machine thereon, as shown particularly in
Figs. 1 and 2. Arranged between the side
channels 2 and secured thereto, as by bolting,
riveting, welding or the like, are parallel
front channels 6 and 7.

. The channel 7 carries a plurality of scari-
fying teeth 8 which are suspended therefrom
by suitable clamps which will permit adjust-
ment of these teeth. Angle bars 9 are ar-
ranged at an acute angle to these channels 6
and 7 and secured therebetween to support
cutting blades 10 which are suspended there-
from and are supported by boits 11 shown
in Fig. 4, which bolts extend through slots
12 in the angle bars 9 to permit adjustment
of the plates 10.- o

Arranged between the connecting side
channels 3 are an infermediate channel 13,
shown in Fig. 4, and an angle bar 14, between
which are carried transversely extending
supporting plates 15, and the angle bar 14
also supports a transverse guide plate 16,
which carries tester blades 17, the latter being
adjusted by bolts 18, which are received in
slots 19 in the guide plate 16. The guide

plate 16 overlaps the upper plate 15 and is

spaced vertically therefrom. A belt con-
veyer 20 has its upper and lower runs sup-
ported on the upper and lower plates 15 and
extends cver pulleys 21 at its opposite ends.
The pulleys 21 are mounted on shaft 22 jour-
naled in guides 23 supported by the side chan-
A scraper conveyor
may be used instead -of the belt conveyor 20.
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For driving the belt conveyor 20 either ai
independent source of power, such as a small
gasoline engine or the like, may be used or
1t may be driven from the rear wheels 5, as
shown in Fig. 1. A drive shaft 24 is fixed to
the wheels 5 and is connected by spur-gearing
25 with a driven shaft 26.. The shaft 26 is
in turn connected with the shafts 22 by bevel
gearing 27. Provision may be made in the
driving gears for reversing the direction of
rotation of the conveyor if found desirable.

The machine is preferably drawn by the
paving machine, which moves forward be-

* tween the forms 1 and on such forward move-

ment, the scarifying teeth 8 plow up the ex-
cess earthy material between the forms 1,

which it is desired to remove and level for

the completion of the specified grade. The
cutting blades 10 act as cutters in the fur-
ther removal of the excess earthy material.
The angular position of these cutting blades
10 also assists in moving excessive dirt into
depressions that may have been left by form-
er grading operations. This brings the ex-

-cess earthy material to a point where it has

been furrowed up more or less evenly with
the grade line parallel with the form lines,
and is the first attempt in the removal of ex-
cess earthy material and the filling of any
depressions that may have been left in the
grade during former grading operations. As
the grader continues to move in a forward
direction, the excess dirt contacts with the
tester blades 17, which are designed to be
adjusted as desired, and these tester bladés
meet the incoming execess dirt and more or
less evenly distribute the same over the total
length of the several tester blades. The ex-
cess dirt is now in a position, as the machine
moves forward, to effect the second or final
filling of any depressions in the desired
grade. ' B

Should this excess material not be needed
for filling purposes, it is pushed up the test-
er blades and guide plate 16 by the force
of incoming excess material and the forward
motion of the machine, and is deposited onto
the conveyor belt 20, which is driven trans-
versely of the machine and of the road bed
to convey this excess material to one side of
the grade and outside of the forms.

This serves to effectively prepare the road
surface to receive the paving material and

accomplishes the purpose-of both the pres-

ent sub-graders and sub-grade planeérs.

In the form shown in Fig. 5, the angle bar
14" and transverse channel bar 13" are ¢on-
nected- together by a plate 28 which supports

intermediate rollers 29, on which the upper

and lower runs of the belt conveyor 20" run,
and which rollers 29 support the belt con-
veyor intermediate its ends. This reduces

the friction acting on the belt conveyor and

effectively supports the same intermediate its
ends. ~ ’
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Tn the form shown in Fig. 6, each tester
blade 17" has slots 30 therein to receive bolts
31 for adjusting the same. A wedge 32 has
diagonal slots 33 therein in which bolts 34
are received, which when loosened permit
the wedge 32 to slide upwardly or down-
wardly and hold the tester blade in place.
When the wedge is set, it prevents the pos-
sibility of the tester blade being forced up
to cause uneven scraping of the roadbed.

If desired, the sub-grader may be oper-
ated in front of the paving machine instead
of behind it.

I claim: )

1. A sub-grader comprising a supporting
frame, scarifying teeth carried thereby at the
forward portion thereof, diagonally arranged
scraper blades carried by the frame at the
forward portion thereof and behind the
scarifying teeth, a conveyor extending trans-
versely across the frame, and a plurality of
inclined tester blades arranged between the
scraper blades and the conveyor and scrap-
ing material to fill depressions and directing
excess material upward onto the conveyor.

9. A sub-grader comprising a supporting
frame, wheels for supporting the frame and
adapted to ride on road forms, scarifying
teeth carried at the front end of the frame,
a plurality of diagonally arranged scraper
blades suspended from the frame at the for-
ward portion thereof behind the scarifying
teeth, a conveyor extending transversely
across the frame for directing excess mate-
rial therefrom, and a plurality of inclined
tester blades arranged between the scraper
blades and the conveyor and serving the dual
purpose of scraping material to fill depres-
sions in the road surface and to direct ex-
cess material onto the conveyor. )

3. A sub-grader comprising a supporting
frame, wheels for supporting the frame and
adapted to ride on road forms, scarifying
teeth carried at the front end of the frame,
a plurality of diagonally arranged scraper
blades suspended from the frame at the for-
ward portion thereof behind the scarifying
teeth, a conveyor extending _transversely
across the frame for directing excess mate-
rial therefrom, a plurality of inclined tester
blades arranged between the scraper blades
and the conveyor and serving the dual pur-
pose of scraping material to fill depressions
in the road surface and to direct excess ma-
terial onto the conveyor, and means opera-
tively connecting the conveyor with the sup-
porting wheels of the machine to drive the
conveyor therefrom. o )

4. A sub-grader comprising a supporting

frame, including longitudinal and transverse

supporting bars, wheels connected with the
longitudinal bars and adapted to ride on road
forms to support the machine thereon, di-
agonally arranged scraper blades carried by
the transverse bars, means for adjusting the

3

positions of said scraper blades, a conveyor
extending transversely of the frame from
side to side thereof for directing excess ma-
terial from the machine, an inclined guiding
plate carried by one of the transverse bars
and having at least a portion thereof over-
lapping the conveyor, one or- more inclined
tester blades ¢arried by the guide plate and
extending forwardly toward the scraping
blades, means for adjustably connecting the
tester blades with the inclined plate, said
tester blades serving the dual function. of
scraping material to fill- depressions in the
road. surface and directing excess material
onto the conveyor. - : L

5. A sub-grader comprising a supporting
frame, including longitudinal and transverse
supporting bars, wheels connected with the
longitudinal ‘bars and adapted to ride on
road forms to support the machine thereon,

70

(]

80

85

diagonally arranged scraper blades carried

by the transverse bars, means for adjusting
the positions of said scraper blades, a con-

veyor: extending transversely ‘of the frame

from side to side thereof for directing excess
material from the machine, an inclined guid-
ing plate carried by one of the transverse
bars and having at least a portion thereof
overlapping the conveyor, one or more in-
clined tester blades carried by the guide plate
and extending forwardly toward the scrap-
ing blades, means for adjustably connecting
the tester blades with the inclined plate, said
tester blades serving the dual function of
scraping material to fill depressions in the
road surface and directing excess material
onto the conveyor, the movement of the ma-
terial up the inclined blades and plate being
caused solely by the force of the forward

motion of the machine, and means for oper--

atively connecting the conveyor with the
wheels of the machine to drive the conveyor
therefrom.

6. A sub-grader comprising a supporting
frame, an endless belt carried thereby and
extending transversely of the sub-grader, a
guide plate arranged at the forward side of
said endless belt and overlapping said belt,
and one or more tester blades adjustably con-
nected with said guide plate and extending
downwardly therefrom.

7. A sub-grader comprising a supporting
frame, an endless belt carried thereby and
extending transversely of the sub-grader, a
guide plate arranged at the forward end of

the endless belt and overlapping the same, a-

plurality of tester blades connected with the
lower edge of said guide plate and extending
downwardly therefrom, and slot and bolt
connecting means between the guide plate
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and tester blades for adjusting said blades

relative to the guide plate.

8. A sub-grader comprising a supporting
frame, an endless belt carried thereby and
extending transversely of the sub-grader, a
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guide plate arranged at the forward side of
said endless belt and overlapping said belt,
and one or rhore tester blades adjustably con-
. nected with said guide plate and extending
-8 downwardly therefrom, a locking wedge
bearing against the upper edges of the tester
blades, and having inclined slots therein, and
bolts connected with the guide plate and
entering said slots to regulate the adjust-
10 ment of the wedge and testér plates.

9. A sub-grader comprising a supporting
frame, an endless belt carried thereby and -
extending transversely of the sub-grader, a

_ guide plate arranged at the forward side of
‘B said endless belt and overlapping said belt,
one or more tester blades adjustably con-
nected with said guide plate and extending
downwardly therefrom, and a locking wedge
_ bearing against each tester blade to prevent
20 displacement thereof. - ‘
- In testimony whereof I have signed my
name, this 14th day of February. in the year
one thousand nine hundred and thirty-one.
JACQUELIN E. HARVEY, Jr.

80
35

"o

- 50
B8
60

65



