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7 Claims.

This invention relates as indicated to road
making apparatus and more particularly to appa-
ratus designed for use in applying a layer of bi-
tuminous bound aggregate on a road surface

5 Whether new or one which, due to being worn by
usage, must be repaired and resurfaced.

There are two principal processes employed in
surfacing roads by means of a layer of bituminous
bound aggregate. These two methods are char-

10 acterized by the time at which the mixing of the
aggregate and the bituminous binder occurs.

In one process aggregate such as stone, slag
and the like is deposited on the road and after
having been deposited is sprayed with the binder

15 material. This requires that the aggregate and
the binder be mixed so as to evenly distribute
the binder through the mass of aggregate before
the resultant mixture is uniformly distributed in
place over the road surface.

Re-surfacing in the manner above defined is
also frequently carried out by mixing the aggre-
gate with a suitable amount of binder before be-
ing deposited on the road surface so that after
the material is deposited on the road, the only step
which remains is to distribute such deposited mass
to form a smooth road surface.

It is among the objects of my invention to pro-
vide a road making apparatils particularly de-
signed to carry out either or both of the above
named processes and in a fashion more expedi-
tious than has been possible with equipment avail-
able for this purpoese to the present date.

Other objects of my invention will appear as
the description proceeds.

To the accomplishment of the foregoing and
related ends, said invention, then, consists of the
means hereinafter fully described and particu-
larly pointed out in the claims; the annexed draw-
ings and the following description setting forth
in detail certain means and one mode of carrying
out the invention, such disclosed means and mode
illustrating, however, but one of various ways in
which the principle of the invention may be used.

In said annexed drawings:—

Figure 1 is'a plan view of a road making appa-
ratus embodying and containing my invention;
Figure 2 is a rear view of the apparatus illus-
trated in Figure 1; Figure 3 is a front view of the
apparatus illustrated in Figure 1; Figure 4 is a
side elevational view of stuch apparatus; Figure 5
is a fragmentary sectional view drawn to an en-
larged scale of a portion of the apparatus illus-
trated in Figure 4 taken on a plane substantially

_indicated by the line 5—5§; Figure 6 is a perspec-
tive view of a portion of the material spreading
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apparatus which is carried at the rear of the trac-
tor as illustrated most clearly in Figures 1 and 4;
Figure 7 is a fragmentary sectional view of a por-
tion of the apparatus illustrated in Figure 6 taken
on a plane substantially indicated by the line
1-—17; Figure 8 is a fragmentary sectional view of
the portion of the apparatus illustrated in Fig-
ure 6 taken on a plane substantially indicated by
the line 8—8; Figure 9 is a fragmentary sectional
view of a portion of the apparatus as illustrated
in Figure 2 taken on a plane substantially indi-
cated by the line 9—8; Figure 10 is a part sec-
-tional, part elevational view of a portion of the
means for raising and lowering the spreading ap-
paratus positioned to the rear of the tractor as
viewed in Figure 1; Figure 11 is a perspective view
of one of the plows of the mixing apparatus posi-
tioned between the forward end of the tractor
and the steering wheels as viewed in Figure 1;
Figure 12 is a longitudinal sectional view through
one of the links employed for the purpose of ad-
justably supporting the frame carrying the mix-
ing plows; Figure 13 is a plan view of gathering
in or windrow-forming blades adapted for cer-
tain uses of the apparatus to supplant the mixing
apparatus forwardly of the tractor as illustrated
in Figure 1; and Figure 14 is a side elevational
view of the modification illustrated in Figure 15.

Referring now more specifically to the drawings
and more especially to Figures 1 and 4, it will be
noted that the apparatus comprising my inven-
tien consists generally of four parts, namely, mix-
ing apparatus, generally indicated at {, windrow-
forming apparatus, generally indicated at 2, a
power plant in the form of a tractor, generally in-
dicated at 3, and a spreading and leveling device
rearwardly of the tractor, generally indicated
at 4. :

The power plant, as above indicated, generally
indicated at 3, consists of a normal tractor
illustrated in the drawings for purposes of con-
venience as of the rear crawler type from the for-
ward end of which the steering wheels have been
removed and an elongated frame 6 is secured to
the tractor at the rear thereof, extends forwardly
therefrom and has at its forward end attached
thereto steering wheels 7. The forward end of
the tractor 5 is supported in the frame 6 by means
of a yoke 8.

Tt will be noted that this portion of the appa-
ratus, i. e., the tractor elongated frame and for-
ward steering wheels, forms the body structure
of so-called one-man graders which, for a num-
ber of reasons, have recently become exceedingly

popular. The apparatus comprising my inven-. 5
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conjunction with one-man graders and this may
be done with only slight modification of the
original structure entailing as the principal mod-
ification the removal of the scraper blade and
scarifier, if such be employed.

As previously indicated, the frame 6 interme~
diately of the steering wheels 1 and the tractor
5 supports a mixing device, generally indicated
at {, which will be employed in conjunction with
the apparatus when the aggregate is sprayed
with the bituminous binder while positioned on
the road surface, necessitating a mixing of the
aggregate and binder before being finally spread
to a smooth road surface. If the aggregate and
binder are mixed before being deposited on the
road, then the mixing device, generally indicated
at 1, would be supplanted by the apparatus illus-
trated in Pigures 13 and 14 hereinafter more
fully explained. )

The mixing apparatus | consists of a frame
structure, generally indicated at 9, formed of
fabricated structural steel eléements in any suit-
able fashion to provide a support for a plurality
of rows of plows 18, the form of which is most
clearly illustrated in Figure 1i1. The plows 8
in the several rows on the frame 8§ are prefer-
ably arranged in staggered relation so that the
aggregate and the binder will be thoroughly
mixed by the action of such plows. The frame
9 is supported by two sets of depending arms i1
and 12 respectively, the former being independ-
ently controllable by hand-wheels {3 operating
through the usual type of mechanism employed
on graders for actuating the scraper blade. In
view of the common form of this apparatus, a
detailed description thereof will not be given
herein, except as illustrated in Figure 12, the
arms generally indicated at Il may consist of
two axially spaced bracket members {1a and {{b
respectively threadably secured at opposite ends
to a shaft (i’ which is laterally encompassed
by a tubular member llc against which the
brackets lig¢ and i1b are drawn up by means of
the nuts on opposite ends of the shaft 1’,

The forward pair of arms i2 are respectively
secured to cranks associated with the opposite
ends of a transverse shaft {4, such shaft being
rotated through suitable gear means contained
in the housing {5 and adapted to be actuated
by the hand operated lever {6 as most clearly
illustrated in Figure 1. The supporting arms
11 and (2, therefore, permit the shovels 10 sup-
ported by the frame 9 to be carried in a prede-
termined relation to the road surface so that
the aggregate may be mixed to any depth, if de-
sired.

To the forward corners of the frame 9 are
pivotally secured deflector blades I7 which are
maintained in adjusted position by tie-rods 18.
As illustrated in dotted lines at the lower front
corner of the frame, as viewed in Figure 1, the
tie-rod may be shifted at its inner end to a
different hole adapted to receive the same on
the forward sill of the frame 9 so that the angu-~
lar relation of the blade 17 with respect to the
frame may be varied, thereby gathering in to the
mixing shovels a greater width of the deposited
aggregates. .

It will be noted that the road surface to be
treated and over which the aggregates and either
binder are deposited while being mixed is greater
than the gauge of the traction mechanisms of the
tractor. For a number of reasons which need
not be gone into at this time, it-is undesirable to
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tion is, therefore, adapted to be employed in .

have the traction members of the tractor operate
on the loose material discharged from the mixing
shovels {8. In order to obviate this, I provide
gathering in blades {9 arranged in angular rela-
tion at the rear of the mixing frame 8. The
forward ends of the blades {8 extending to the
sides of the frame 9 collect all material dis-
charged from the mixing shovels and divert the
same to the central area of the apparatus to
form a windrow which can be straddled by the
traction members of the tractor.

At this point it may be well to note that as
previously indicated, the apparatus comprising
my invention may be employed in carrying out
a process in which the aggregates and binder are
thoroughly mixed before being deposited on the
road surface. If such is the case, naturally the
mixing plows {8 and their supporting frame will
not be necessary.

When a normal grader apparatus is employed
as the supporting means for the apparatus com-
prising my invention, the grader blade usually
carried by the “circle” 28, as illustrated in Fig-
ures 13 and 14, may be removed from its sup-
porting arms 2{; to these arms are then secured
angularly related gathering in blades, generally
indicated at 22. The blades 22 are cross-braced
by means of a tie-member 23 secured to the
upper edges of the blades 22 at opposite points
and lift links attached to tie member 23. In
order that the blades 22 may be extended to
accommodate various road surface widths, they
are provided with extensions 24 which may be
secured to the blades 22 at any one of a plu-
rality of positions according to the holes which
are provided in the blades and their extensions
at longitudinally spaced points and which re-
ceive bolts or similar means to maintain the two
elements in proper assembled adjusted position.

. The usual means such as the links ! and 12

employed for holding the “circle” or the frame
% will be employed for the purpose ¢f supporting
the blades 22 in proper adjusted position rela-
tively to the ground.

Whether the gathering in blades as illustrated
in Figures 13 and 14 or the plow-supporting mix-
ing frame 9 as illustrated in Figure 1 is employed,
some means should be provided as illustrated in
Figure 5 for preventing lateral movement between

the frame § and such mixing frame or gathering :

in blades. The form of apparatus for this pur-
pose as illustrated in Figure 5 consists of two links
25 oscillatably secured at their outer ends o por-
tions of the frame 9 and at their inner ends oscil-
latably secured to opposite ends of a link 26 which,
for purposes of convenience, may be oscillatably
secured to an extension of the pin 27 which is
employed for the purpose of connecting the for-
ward end of the tractor 5 to the yoke 8. This
link connection permits free relative movement
between the frames 6 and 8 in a vertical direction
but prevents relative lateral movement there-
between. )

In order to properly distribute the windrow of
mixed aggregate and binder passing out from
under the rear of the tractor into a smooth road
surface layer, I provide the spreading apparatus
at the rear of the tractor hereinbefore generally
indicated at 4 in Figures 1 and 4. Such spread-

ing apparatus consists generally of a fabricated

structural steel frame 28 which adjustably sup-
ports the spreading blades 29 most clearly illus-
trated in Figure 6. The convergent blades 29 are,
at their point of intersection, provided with a nose

member 3¢ which is, in turn, provided with verti~’
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cally arranged, axially spaced and aligning bear-
ing members 81 adapted to loosely engage a verti-
cally disposed rod 32. To this rod intermediately
and on opposite sides of the bearing members 31 is
secured a rudder 33 which will engage the wind-
row in advance of the spreader blades 29. To
the upper end of the rod 32 is secured a lever arm
34 which, at its outer end, is engaged by a drag
link 35. The rear end of the link 35 is oscillatably
secured to a pivoted link 36 which, at the lower
surface of its outer end, carries a screw block in
which the screw shaft 37 is terminally threaded.
The screw shaft 37 is rotatably mounted and held
against axial movement in a bearing block 38 on
a transversely extending member at the rear of
the frame 28. Rotation of the screw 37 and ac-
cordingly, lateral oscillation of the rudder 33 to
several positions such as illustrated in full dotted
lines is effecied by means of a handwheel 39. The
rudder 33 is employed to deflect various and
selected portions of the windrow to opposite sides
of the blades 29 so that there may be an even
distribution of the material over the road surface.

Rigidly secured to the blades 29 are two sets of
brackets 40 and 4{; the former secured to the
blades adjacent the nose thereof and the Ilatter
secured to the blades at rearwardly removed oppo-
site points. Mounted on members of the frame
28 and respectively adjacent the brackets 40 and
41 are brackets 82 and 43. In the bracket 42 is
journaled a shaft 44 which has secured thereto a
lever arm 45 which is connected by means of a pin
46 to the bracket 46. One end of the shaft 44 has
keyed or similarly secured thereto an upwardly
extending lever 47 which carries a screw block 48
as most clearly illustrated in Figure 7 and in
which is threadably engaged the end of a screw
shaft 49.

Journaled in the brackets 43 is a shaft 56 to
which are secured links 5! respectively oscillat-
ably secured to the brackets 41 at opposite points
on the blades 29. Keyed to the shaft 50 are two
vertically extending arms 52 and 53. The latter
carries at its upper end a thrust block 54 through
which the shaft 49 extends. The shaft 49 is free
to rotate in the thrust block 54 but is held against
axial movement by collars 55 and 56. A hand-
wheel 87 is secured to the rear end of the rod 48.

The upper end of the arm 52 also carries a screw
block 58 in which is threadably engaged a rod 59
which, at its rear end, passes through a thrust
block 69 supported by 2 suitable bracket such as
6!. A hand-wheel 62 is secured to the rear end of
the shaft 59.

Both the front and the rear portions of the
blades 29, as well as the rudder 38, are moved ver-
tically relatively to the frame 28 by rotation of the
hand-wheel 62. The angular relation of the
blades 29 to a horizontal plane is controlled by
rotation of the hand-wheel 57.

The blades 28 may be provided with adjustable
extensions 83 which may be employed to vary the
width of the road surface over which the material
will be spread.

The frame 28 which supports the blades as illus-~
trated in Figure 6 includes side members 64 which,
when the apparatus is in operation, ride on the
road surface in the manner illustrated in Figure 4.
Supported by the rear transversely extending
member 65 of the frame 28 is a combination
strike-off plate and cperator’s platform generally
indicated at 66. By having reference to Figure 9,
it will be noted that the transverse member 65
secured to the side frame members 64 carries
adjacent its opposite ends a vertically arranged

screw shaft 67. This screw shaft is threaded in
a, block 68 which is supported in and held against
vertical movement by a bracket 69 which is se-
cured to the transverse member 5. The lower
end of the rod 67 is rotatably secured in an angle
bracket 70. The angle bracket T8 respectively
associated with the shaft 67 is secured -and carries
a strike-off blade TI. The strike-off blade has
adjacent. its lower edge secured thereto a rear-
wardly extending platform 72 upon which an
operator will stand during the operation of the
apparatus, such operator controlling and manip-
ulating the various handwheels for adjusting the
blades 29 and the rudder 33. Rotation of the
shafts 67 by the crank arms 13 is effective to move
the strike-off blade Ti relative to the lower edges
of the side members 64 which act as runners.

The member, generally indicated at €5 in Fig-
ure 1, more specifically consists of a fixed cen-
tral portion 74 and two end porticns 75 adapted
to be secured to the central portion 14 in.any
one of a number of selected positions. This con-
nection between the ends and side members 74
and 7% will be had by a plurality of spaced. holes

in the several members and bolts for insertion *

‘in selected holes as the same are brought into
register. Similar provision is made with respect
to the forward transversely extending members
17 so that the side frame members 84 may be ad-~
justed laterally as indicated in dotted lines on
Figure 1 to vary the width over which the mate~
rial will be uniformly distributed.

As most clearly illustrated in Figure 4, the
frame 28 carrying the spreading blades and their
associated apparatus is provided with vertically

‘extending brackets 18 as also illustrated in Figure

2. These brackets 18 are the means whereby the
spreading apparatus at the rear of the tractor
may be supported in an elevated pos&twn above
the road surface when not in use.

The apparatus for supporting the spreading
device above the road surface consists of.a tri-
angular frame generally indicated at 79 .in Figure
4 which is mounted on the rear end of the frame

6 and braced by means of tie-rods 89 which ex- -

tend forwardly and are anchored on the opposite
sides of the yoke 8. The rear end of the triangular
frame 79 has rotatably supported thereon a shaft
81 to which are secured chains 82 as illustrated
in Figures 4 and 10. The opbosite ends of the
chains 82 are secured to the upper ends of the
brackets 18.

As most clearly illustrated in Figure 10, r,he
shaft 81 has keyed thereto a worm gear 83 which
meshes with a worm 84 carried by a stub shaft §5.
The shaft 85 is rotatably supported in. a housing
86 which is bolted to the frame 79 and such shaft
terminally carries a hand-wheel 87. .

By rotating the hand-wheel 87, the shaft. 84
may be rotated in a clockwise direction as viewed
in Pigure 10 so that the chains 82 will be wound
up thereon elevating the spreading mechanism
«@above the surface of the road, so that the tractor
may. freely move over the road surfsce without
having any of the road working mechanism in
contact with the ground.

Secured to the rear ends of the side frame
members 64 are rearwardly extending frame
members 88 which have smoothing drags 8§ se-
cured to the rear ends thereof. Thes smoothing
drags 89 contact with the opposite edges of the
layer of material which has been deposited by
the spreading apparatus so as to smooth and
round off such edges and obviate the necessity
of finishing the edges of the deposited layer by
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hand. The forward end of the frame 28 is se-
cured to the tractor by means of brackets 80
which, for convenience, may be secured to ex-
tensions of the axle on which one of the sprockets
of the driving mechanism is mounted. - This con-
nection permits relative rotation between the
spreading frame and the tractor which is neces-
sary in the operation of the apparatus, as well as
to permit the spreading apparatus to be elevated
above the road surface in the manner hereinbe-
fore defined.

Other modes of applying the principle of my
invention may be employed instead of the one ex-

plained, change being made as regards the means

and the steps herein disclosed, provided those
stated by any of the following claims or their
equivalent be employed.

I, therefore, particularly point out and dis-
tinctly claim as my invention:—

1. In apparatus of the character described the
combination of two convergent blades adapted to
spread a windrow of loose material over a por-
tion of the road surface, adjustable extensions
on the outer ends of said blades whereby the
width of the road surface covered thereby may be
varied, and a rudder pivoted about a substantially
vertical axis adjacent the intersection of said
blades and extending forwardly thereof to selec-
tively deflect varying portions of such windrow
respectively to said blades.

2. In a convertible self-propelled road mak-
ing apparatus, the combination of a power unit
having traction means, an elongated forwardly
extending frame secured to said unit adapted to
support road working devices, a steerable wheel

supporting the forward end of said frame, a

rearwardly extending elongated frame secured
to said unit in such manner as to be suspended
therefrom and adapted to adjustably support a
suspended road leveler, and a link connecting
said unit and said leveler permitting free rela-
tive vertical adjustment and restraining hori-
zontal adjustments therebetween.

3. In a convertible self-propelled road making
apparatus, the combination of a power unit hav-
ing traction means, elongated frames secured to
said unit and extending forwardly and rearward-
ly, steerable wheels supporting the forward end
of said frame, a circle supported by said forward
frame adapted to adjustably support a grader
blade, a pair of rearwardly converging blades
removably attached to said circle and said for-
ward frame adapted to form a windrow of loose
material placed on the roadway, a second frame
removably suspended and rearwardly extending
from said power unmit, means to raise and lower
said second frame and adjustable means mount-
ed thereon adapted to spread and level loose
material, said last-named means including two

2,086,395

rearwardly- diverging blades adjustable as fo
length and adjustable as to elevation both at the
front and at the rear. . :

4. In a self-propelled road making apparatus,
the combination of a power unit having traction
means, elongated frames secured to said power
unit and extending forwardly and rearwardly
thereof, steerable wheels supporting the forward
end of said frame, elements supported from said
frame forwardly of said power unit adapted to
plow through and turn over loose material
through which they are driven, a second frame
suspended and rearwardly extending from said
power- unit, means to raise and lower said sec-
ond frame, and adjustable means mounted on
said-second frame adapted to spread and level
loose material over which it is dragged.

5. In a road surfacing apparatus, the combi-~
nation of a mixing frame, a tractor and a spread-
ing frame, said mixing frame arranged forward-
ly of said tractor, supported forwardly on steer-
able wheels and rearwardly on said tractor and
provided with a plurality of alternately arranged

‘rows of mixing plows and convergent blades, the

latter arranged to gather the material mixed by
said plows into a single windrow centrally of
the wheels of said tractor, and said spreading
frame extending rearwardly of said tractor and
provided with a plurality of angularly related
blades arranged to spread said windrow uni-
formly over the road area traversed by said
spreading frame,

6. In a road surfacing apparatus, the combi-
nation of a mixing frame, a tractor and a spread-
ing frame, said mixing frame arranged forward-
ly of said tractor and provided with means for
mixing material and gathering said material into
a single windrow centrally of the wheels of said
tractor, and said spreading frame extending rear-
wardly of said tractor and provided with lateral
adiusting means to vary the spreading range of
said frame and a plurality of angularly related
blades arranged to spread said windrow uniform-
ly over the road area traversed by said spread-
ing frame.

7. In a road surfacing machine, in combi-
nation, a mobile frame, a second frame connected
to, and drawn by, the forward end thereof and
adjustably supported below same, and a third
frame adjustably suspended from the rear end
of said mobile frame to which its forward end
is connected whereby it is drawn in operation;
said second frame carrying tools positioned to
break up, mix, and windrow road-surfacing ma-

-terial over which it passes and said third frame
.carrying leveling tools and adjustable edging tools

whereby such material is formed into the surface
of a-road.- ' ;
RALPH S. SPENCER.
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