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1 Claims.

In the art of hichway paving, the usual crder of
procedure is first to rough grade the highway,
then to prepare the grade for the laying of the

side forms bordering the ultimate finished and.

5 fine graded pavement strip, laying said side forms,
and then fine grading the pavement strip in ad~
vance of the paver (concrete mixer) which travels
upon the fine grade and receives the aggregates
for the mixture from trucks which generally

10 also travel upon the fine-grade, or from a rail-
way which is disposed upon one of the shoulders
bordering the pavement strip.

Trucks are used more commonly than the rail-
ways and they serve, of course, to appreciably cut

15 up the pre-formed fine-grade so that a very con-

siderable amount of hand labor must be per-

formed behind the mixer and ahead of the pav-
ing material to reconstruct the fine-grade ready
to receive the paving material.

One of the main objects of the present inven-
tion is to provide a machine which is capable
of being disposed behind, and which is pulled
by the concrete mixer, which' effects the fine
egrading of the pavement strip between the mixer
25 and the area of deposit of the plastic concrete

delivered from the mixer, it being obvious, of

course, that the paver or mixer employed must
be of the boom and bucket type or must be
equipped with other means for causing the ma-

30 terial to be carried over the fine grading machine

for deposit behind the latter. The disposition

of the fine-grading machine between the mixer
and the area of deposit of the plastic concrete
is most advantageous from a labor saving stand-
point in obviating duplication of labor as here-
inabove pointed out and further is advantageous
in that the fine-grade produced thereby cannot
be destroyed by heavy rains between the time of
its completion and the time of deposit of the

40 plastic concrete upon the same.

A further object of the invention is to provide

a simple, light and readily manipulable machine

for producing an accurate, smooth, compact and

- uniform fine grade behind the mixer, thus leaving

Y the rough grade in advance of the mixer in

condition for passage of trucks over the same

without requiring duplication of labor in the
provision of the ultimate fine-grade upon which
the paving material is to be deposited.

Tt will be obvious, of course, that a machine
constructed in accordance with the present in-
vention need not be equipped with its own pro-
pelling mechanism and that, therefore, such a
machine can be constructed and operated at far
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lower cost than if equipped with its own pro-
pelling mechanism. ) .

A further object of the invention is to provide
a fine grading machine which. includes means

for compacting tamping and smoothing the fine-

grade so as to produce a hard and smooth sur-
face upon which the paving material will be
deposited.

A suitable embodiment of the invention is illus-
trated in the accompanying drawings, wherein:—

Pig. 1 is a plan view partly broken away, of
& machine constructed in accordance with the
present invention. '

Fig. 2 is a vertical, longitudinal section of the
same taken on the line 2—2 of Figs. 1 and 3.

Fig. 3 is a plan section of the machine taken
on the line 3--3 of Fig. 2.

Fig. 4 is a fragmentary front elevation of the
machine showing in vertical section, one of the
side forms on which it travels. ‘

Fig. 5 is a vertical, longitudinal, sectional view
of the machine taken on the line 535 of Fig. 1.

Fig. 6 is a fragmentary, vertical, transverse,
sectional view taken on the line §—86 of Fig. 5.

The machine of the present invention inhcludes
a suitable frame or carriage which comprises,
in the main, a pair of parallel channel bars (i)
which are disposed over and rest upon channel
bars (2) as shown in Fig. 5. Said channel bars
(2) extend the full width of the machine so as to
completely span the pavement strip disposed
between the side forms (3) upon which the ma-
chine travels and project beyond said side forms.

Additional cross frame members connect the
pairs of channel bars (1) and (2) with each

other so as to provide a relatively rigid frame
- which supports the engine (4) and the mecha-

nisms actuated thereby, which are described here~
inafter. :

The machine frame which includes the afore-
said channel bars is supported upon trucks at
front and rear of the said frame and as shown
particularly in Figs. 1, 5, and 6, each of said
trucks comprises g pair of brackets (§) rigidly
secured to.the channel -bars (i) and (2) by
means of bolts (6) which carries the opposite
end portion of a shaft (1) and also the opposite
end portions of a shaft (8).

A casting (9); comprising side plates equipped
with bearings (10) for the shafts (1) is pivotally
secured to the shaft (T) between the brackets (5)
and (6) and at its outer end carries the guide
(1) for the vertically adjustable bearings (12)
for the trunnions (13) of the traction wheel (i4),
said bearings (12) being adjusted by means of
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the screws (15) threaded through the nuts (16)
which are disposed non-rotatably in the upper
end portions of the said guides (i1). Mounted
upon the shaft (8) are-eccentrics (I17) which
bear upon the arcuate flanges (I18) of the cast-
ing (9) and permit adjustment of the positions
of the casting (9) relatively to the machine frame
to vary the elevation of the latter with respect
to the crowns of side forms for well known rea-
sons, such adjustment being effected with respect
to each of the four trucks of the frame.

The said shafts (8) are journalled in bhearings
in the respective brackets (6) but are fitted so
snugly in the same as to permit the said eccen-
trics to be adjusted to any desired position by
means of a wrench applied to a square end of
each of said shafts (8) without requiring any
locking or other means for preventing rotation of
said eccentrics by counter-pressure thereon, it
being obvious, of course, that additional means
for locking the eccentrics against rotation may
be provided if necessary or desirable.

It will be noted that the channel bars (2) pro-
ject below the crowns of the side forms (3) and
therefore the lower flanges and portions of the
webs thereof are cut away. The channel bar (2)
at the rear of the machine is reinforced by means
of an opposed smaller channel bar (19). Mount-
ed upon the channel bars (2) are brackets (29)
equipped with bearings for the shaft (21) which
is suitably geared to the engine shaft for rota-
tion at a relatively high speed, as, for example,
350 to 400 R. P. M.

Referring now to Figs. 2 and 3, it will be noted
that the shaft (21) is equipped at intervals with
eccentrics (22). In the instance illustrated in
Fig. 3, it will be noted that said eccentrics are
arranged in pairs, a pair (22) thereof being jour-
nalled in bearings (23) of a substantially v-
shaped casting (24), the middle portion (26) of
which spans the space between said eccentrics.
The said casting (28) includes a pair of plates
(21) at the ends of the middle portion and arms
thereof through which bolts (28) pass. Opposed
to and connected with sald plates (21) are the
plates (29) of the yoke casting (25) which in-
cludes the arms indicated by reference character
(25) and also includes a bar (30) integral with
both said arms (25) and which carries the cut-
ting tooth member or bar (31). The said plates
(29) are provided with vertical slots in which
the shanks of the bolts (28) engage.

The bar (30) is equipped with bearings (32) for
the shanks of bearings for shafts (33) which
engage in the forked ends of the yoke (34) at the
lower ends of threaded shanks (35). Said thread-
ed shanks (35) pass through and are secured by
means of nuts (36) to the blocks (37) equipped
with trunnions (38) journalled in bearings (39)
of brackets (40). The said brackets (40) are
secured to the channel bar (2) at the front of
the machine frame. The forward end portions
of the castings (25) are thus suspended adjust-
ably from the said bearings (39) and by means
of such suspension and the reciprocatory motion
imparted to the castings (25) by the eccentrics
(22) there is imparted to the said cutting blades
a combined reciprocatory and rocking movement.

Integral with the bearings (32) for the threaded
end portion of the shanks of the bearings for the
shafts (33), are upwardly extending projections
or arms (41) which may be integral with or other-
wise suitably secured to the arcuate plates (42)
which extend from a point just above the cut-
ting teeth of the bar (31) to substantially the
level of the top of the channel bar (2) and against
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which earth removed from the pavement strip
by the cutting teeth accumulates conveniently for
removal by manual laber or otherwise, said plate
serving to prevent an appreciable amount of
loose earth from finding its way past the cut-
ting blades and their carriers.

Each pair of eccentrics (22) is offset arcuately
from all of the remaining pairs thereof 50 that

in the rotation of the shaft (21) only one at a.

time of the castings (25) is subjected to the same
resistance to its cutting stioke as the remainder
of the said castings. ’

In practice, each of the toothed bars (31) will
be, for example, two feet in length, but in the
event that the machine is adjusted to cut the
fine-grade for an eighteen ft. instead of a stand-
ard twenty ft. width of pavement strip, the end
plates and cutting bars will'be one foot in width
each in place of two feet each and, similarly, in
the event that the machine is adjusted to cut
the grade for a twenty-two ft. instead of 8 twenty
ft. pavement strip.

The slots (43) of the plates (29) through which
the shanks of the bolts (28) pass, permit the cast-
Ings (25) to.be adjusted vertically or substan-
tially vertically with respect to the plates (2T)
of the castings (24)., Such adjustment made in
cooperation with vertical adjustment of the sus-
pension devices for the forward ends of said cast-
Ings (25) effects an obvious though slight change
in the motion of the cutting teeth for reasons
pointed out hereinafter.

Secured to the inner face of the channel bar
(2) at the rear of the frame, are pairs of brackets
(44) composed, preferably, of heavy sheet steel
plates equipped with flanges (45) bolted to the
said channel bar (2) and which, at their outer
ends, are provided with U-shaped formations or
flanges (47) affording guides for the vertically
adjustable bars (48), said U-shaped formations
being provided with longitudinal slots (49)
through which the shanks of bolts (50) pass, said
bolts being mounted in openings in the bars (48)
and the latter being thus adjustable vertically
relatively to the brackets (44).

Mounted in the lower ends of bars (48) are
shafts (51) which engage in the bearings (52)
secured by means of their shanks (53) and nuts
(54) to the projections (55) of tamper plates
(66). The said tamper plates (56) are flat, but
have upwardly curved forward end portions (57)
and are equipped with forwardly extending pro-
jections (58) pivotally secured at their ends to
links (59). The latter are pivotally secured at
their upper ends to the projections (60) of the
castings (24) so that, in travel of the machine,
said plates (56) and (57) are rocked and will
serve to tamp and compact the fine-grade pro-
duced by the cutting teeth aforesaid, which may
be arranged to cut the grade to a level slightly
higher than the ultimate predetermined fine-
grade and cause said plates (56) and (51) to re-
duce this level to the predetermined profile and
level.

The machine frame will be equipped, of course,
with suitable draft rigging to which cables or
other means coupling the same with the carriage
of the concrete mixer will be connected, and,
preferably, the machine frame will also be
equipped with the well-known axles between its
lateral extremes for the attachment thereto of
wheels extending transversely of the vertical
plane of the traction wheels (14) for transporting
the machine and also for turning the same
through an arc of 90 degrees when desired to
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permit the passage of trucks along a pavement
strip on which the machine is operating or along
which it is being moved to operating location.

The machine is very simple and occupies as
little space as is possible lengthwise of the pave-
ment strip on which it is operating so that the
boom of a boom and bucket mixer to which the
present machine is connected may easily extend
an appreciable distance beyond the machine for
the deposit of plastic material upon the fine-
grade produced by the machine.

In the operation of fine-grading machines, -

many types of earth are encountered and many
of which are difficult to cut. It has been demon-
strated in practice that in some instances a down-
ward cutting stroke of the cutting teeth at rela-
tively sharp angle is most effective while, in other
instances, a more nearly horizontal cutting stroke
is most efficient. Obviously, by varying the rela-
tive positions of the opposed plates (21) and (29)
and adjusting the suspension devices for the cut-
ting tooth ends of the castings (25) and also
varying the elevation of the machine frame rela-
tively to the side forms, the cutting stroke of the
cutting teeth will be varied in direction quite ap-

_preciably.

The rear ends of the tamper plates will be ad-
justed to be disposed in relative positions fo co-
incide with. the predetermined profile of the fine
grade to be produced and by reason of their rapid

rocking movement and the resistance of weight -

of the machine frame to any upward movement of
said plates as in riding over exceptional hard sur-
face areas, said plates will produce an exiremely
smooth and compact fine-grade.

In instances where the earth is soft, the cuiting
edges of the cutting plates may be disposed to
reduce the grade to a level of 2 half inch or mere
above the ultimate fine grade and the tamper
plates relied upon to compact the soft earth fo
the desired level and profile. Bui where the
earth is hard and compact, the cutting blades
may reduce the grade fo a small fraction of an
inch above the predetermined level and contour,

5 the machine being adapted to meet all soil con-

ditions following proper and efficient rough grad-
ing and eliminsation. of large pebbles, rocks and
the like. : ‘

Generally the fine-grading machine is not re-
quired to cut away more than an inch or two of
excess soil and as this accumulates in front of
the plate (42) it is so easily and quickly removed
by hand labor as to eliminate the necessity for
mechanical removal thereof.

The machine may, of course, be employed alse

“to cut the grade in advance of the mixer and, in

such event, will be drawn behind a tractor and,
preferably, equipped with a loose earth removing
mechanism disposed in front of the plate (42),
such a mechanism being illustrated and described
in Letters Patent No, 1,990,362 granted to me on
February 5, 1935. ) :

The span of operation of the machine may be
increased or diminished quite easily by removing

the bolts securing the various brackets to the -

channel bars and re-mounting the same in other
locations, the frame members being provided with
sets of bolt-holes at intervals for determining the
proper locations of said brackets and parts con-
nected therewith to accommodate the same to
the width of the pavement strip to be operated
upon, it being obvicus that the shaft (21) may be
extended in length by coupling extensions to one
or both ends of the same and equipping the

3
lengthened shaft with the additional requisite
eccentrics, -

I claim as my invention:

1. A fine-grading machine comprising = car-
riage for travel on side forms bordering & pave-
ment strip, power actuated mechanism af the
front of said carriage for cuiting away surplus
earth disposed upon the strip to & level and con=
tour substantially  parallel with but. disposed
slightly above the predetermined ultimate level
and contour of said strip, and power actuated
earth tamping and smoothing mechanism dis-
posed behind the first-named mechanism for re-
ducing the level and contour of the strip to the
ultimate predetermined level and contour, and a
single actuating shaft common to both mecha-
nisms. .

2. A machine of the type specified comprising a

10

15

carriage for travel on side forms bordering a pave- -

ment strip, an engine mounted on said frame, &

.shaft geared to the engine shaft, eccentrics on

said shaft, a plurality of earth cutting members
spanning the pavement strip and connected with
said eccentrics for reciprocation thereby for cut-
ting surplus earth within said strip to a prede-
termined level and contour substantially parallel
with but higher than the predetermined ultimate
fine-grade level and contour and tamping plates
disposed behind said cutting blades and opera-
tively associated with said eccentrics for actua-
tion thereby in unison with said cutting blades for

" tamping and compacting the earth in said strip
. 10 the ultimate level and contour of the predeter-

mined fine-grade upon which paving material is
to be disposed. )

3. In a machine of the type specified, the com-
bination with earth cutting means spanning the
pavement strip and arranged to cut away the sur-
plus earth disposed above the level and contour
defined by the cutting edges of said cutting means,
of a series of earth compacting and smoothing
plates disposed rearwardiy of said cutting means
and pivotally secured at their rear ends to the
machine frame, a source of power for actuating
said cutting means, and an operative connection
between said source of power and the front end
portions of said plates for rocking the latter and
causing an up and down rocking movement there-
of, the rear end portions of said plates being dis-~
posed to conform to the level and contour of the
ultimate predetermined level and contour of the
fine-grade and cooperating with said cutting
means to produce the latter.

4. A machine of the type defined comprising a
vehicle frame, pairs of brackets secured to each
of the front and rear portions of said frame,
shafts secured at their ends to said respective
brackets of each pair, members pivotally mount-
ed on said shafts and equipped with traction
wheels for the support of said carriage on side
forms bordering a pavement strip, means carried
by said brackets and engaged with said members

for adjusting the same arcuately relatively to said:

brackets thereby to adjust the elevation of the
frame relatively to the side forms and pavement
strip, cutting mechanism spanning the pavement
strip and-presenting a cutting edge defining a
contour parallel with the level and contour of the
ultimate predetermined fine-grade plane and de-
terminable by adjustment of said members rela-
tively to said frame, earth tamping mechanism
disposed rearwardly-of said cutting means and
cooperating with the latter to produce a paving

strip ‘surface coincident with the predetermined.

level and contou_r of the ultimate ,ﬁne-grade. and
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determinable by adjustment of said members rel-
atively to said plane, an engine on said frame, and

* gearing between ‘the latter and said mechanism
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for actuating the latter.

5. A machine of the kind specified including a
carriage, an engine mounted thereon, a shaft
spanning the entire width of the machine and

‘geared to said engine, a plurality of eccentrics

rigid with said shaft, a plurality of members con-
nected with said eccentrics for reciprocation by

.the same, a plurality of earth cutting members

corresponding in number and location with said
first-named members, cooperating opposed cou-
pling means connecting said earth cutting mem-
bers with said first~-mentioned members and in-
cluding means for adjusting the position of the
cutting members vertically relatively to said first-

named members, a plurality of suspension links

connecting said earth cutting members with the
machine frame at points spaced from’ ‘their con-
nection with said ﬂrst-named members, and
means for adjusting said suspensmn members to
wvary the position of tHe cutting edges of said cut-

-ting members relatively to the first~-named mem-

bers thereby varying the direction of cutting

‘strokes of said cutting members.

6. In a machine of the kind specxﬁed the com-
bination with power actuated earth cutting mech-
anism disposed at the front of the machine, of a
series of earth tamping and smoothing members
disposed rearwardly of the cutting members and
pivotally secured at one end to machine frame
members, whereby to maintain portions of said
plates in a predetermined position relatively to
each other to define the lateral profile of the ulti-
mate fine-grade of a paving strip spanned by said
plates, and power mechanism-for effecting oscil-
lation of said plates on a horizontal axis for caus-
ing the main portions of said plates to contact
with surplus earth deposits forwardly of the piv-
otal axis aforesaid for compaction thereof to the

_ profile of the predetermined ultimate fine-grade

45

50

b5

level and contour.

7. A machine of the kind spec1ﬁed including
a carriage for travel on side forms of a pavement
strip, a series of power actuated earth cutting
devices disposed at the front of the machine and
spanning the pavement strip, and a plate dis-
posed above the cutting edge portions of said de-
vices with its lower edge disposed in close proxim=
ity to said cutting edge portions for-accumula-
tion of loose earth in front of %aid plate and pre-
vention of appreciable Toose earth finding its way
past sald,cuttmg devices.

8-A machine of the kind specified including
a carriage for travel on side forms of a pave-

2,072,150

ment strip, a serles of power actuated earth cut-
ting devices disposed at the front of the machine
and spanning the pavement strip and an arcuate
plate extending over the entfire width of the pave-
ment strip and disposed above said cutting devices
with its lower edge disposed in close proximity
to the cutting edge portions of said devices and
presenting its concave face forward.

9. In a machine of the kind specified, the com-
bination with power actuated earth cutting de-
vices disposed at the front of the machine, and a
plate disposed in  cooperating relation to said
devices for preventing earth loosened from the
pavement strip by said devices from becoming dis-
posed behind the latter, of power actuated earth
compacting and smoothing devices disposed be-

> .hind 'said cutting devices for cooperating there-

with to provide a smooth, hard and accurate fine-
grade over the entire width of the pavement strip
coincident with the predetermined level and pro-
file of said fine~grade.

10. A machine of the kind specified equipped
with earth cutting means at the front thereof ex-
tending over the entire width of a pavement strip,

“and including means for preventing cut away

loose earth from becoming disposed behind said
cutting means, and power actuated mechanism
disposed behind said cutting means and spanning
the pavement strip for compacting, lowering and
smoothing the earth surface produced by said
cutting means to the predetermined profile and
level of the pavement strip preparatory to deposit
of paving material upon the same.

11, A machine of the kind specified equipped
with earth -cutting means at the front thereof
extending over the entire width of a pavement
strip, and including means for preventing cut-
away loose earth from becoming disposed behind
said cutting means, and power actuated earth
compacting and smoothing mechanism disposed
~behind said cuftitig means and comprising g

series of plates disposed side by side, a seriés-

of vertically adjustable members for said respec-
tive plates, pivotal connections between the rear
edge portions of said plates and said members and
pivotal connectlons between’the front end por-

1ates. the sa,id rear edge portions thereof being
disposed to define the predetermined profile of the
pavement strip at the predetermined level there-
of, the rocking of said plates serving to reduce the
level of the earth surface to said profile and
thereby compacting and smoothing the resulting

surface.
ROBERT D. BAKER.
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