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My invention relates to road and similar ma 
chinery, and particularly to spreaders and finish 
ers for asphalt, and the like. 
One of the principal objects of this invention 

is to provide a machine of this class in which a 
series of grader plates are employed, and which 
may be adjusted relative to each other to give 
the desired camber or crown to road material to 
be assumed by the finished road, and a machine 
of this class in which the grader plates, which 
have been so adjusted, may be raised or lowered 
as a unit or units to finish the Several layers of 
road material, comprising the completed road, 
to such camber or crown. 
Another object of this invention is to provide 

novel, simple, and efficient means for adjusting 
several grader plates to said position relative to 
each other, and to raise, to various levels, the 
grader plates which have been So adjusted, and 
further. to provide a simple structure whereby 
all of the grader plates may be easily raised out 
of the way so that the machine may be readily 
transported from place to place. 
Another very important object of this inven 

tion is to provide a concave grader plate whereby, 
as the machine is moved along the road bed, the 
excess asphalt removed from the surface is rolled 
Over in Such a manner that large stones do not 
remain on top but are mixed with the other ma 
terial, and also so that no asphalt will remain 
at the top long enough to get cold and unsuit 
able for further use. 
A further object of this invention is to provide 

a novel and simple means for either adjusting 
the curved grader plate vertically, or adjusting 
the same in allinement with the curvature at the 
front side of said plate. - 
A still further object of this invention is to 

provide a novel and simple means for agitating 
or mixing, and raking the asphalt, and the like, 
in front of grader plates SO as to facilitate the 
grading operation, and further to provide such 
agitating or mixing and raking means between 
forward and following grader plates. 
An object also of this invention is to provide 

novel means of operating the agitating and rak 
ing means forwardly and backwardly, independ 
ently of the movement of the machine, and in 
such a manner that the same effectiveness is pro 
vided irrespective of the vertical position or ad 
justment of the agitators. 

Still another object of this invention is to pro 
vide novel means of synchronously operating the 
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means, or operating one of them with or by the 
other. 
With these and other objects in view as will 

appear hereinafter, I have devised a novel ma 
chine for spreading road or other material, and 
for finishing the surfaces thereof, as will be here 
inafter described in detail and particularly Set 
forth in the appended claims, reference being 
had to the accompanying drawings and to the 
characters of references thereon, which form a 
part of this application, in which: 

Fig. 1 is a fragmentary plan view of an aSphalt 
spreader and finisher, embodying various fea 
tures of my invention in their preferred form; 

Fig. 2 is a side elevation thereof; 
Figs, 3 and 4 are, respectively, rear and front 

elevations of the portion at One side of the lon 
gitudinal median line of my machine, the ViewS 
being taken, respectively, at 3-3 and 4-4 of 
Fig. 1; 

Fig. 5 is an enlarged sectional elevation taken 
through 5-5 of Fig. 1, showing the Supporting, 
guiding, and raising means for the grading mech 
anism.; Fig. 6 is an enlarged sectional elevation there 
of, taken through 6-6 of Fig. 1, showing the in 
dividual raising means for the grader plates; 

Fig. 7 is an enlarged sectional elevation show 
ing the movable mounting of the grader plate on 
the main supporting beam; 

Fig. 8 is an enlarged rear elevation of one lat 
eral portion of my machine, showing a slightly 
modified construction of the supporting and ad 
justing means of the grader plate; 

Figs. 9 and 10 are transverse sections taken, 
respectively, through 9-9 and f O-O of Fig. 8: 

Fig. 1 is an enlarged transverse section taken 
through -f of Fig. 1, showing the construc 
tion, mounting, and operating mechanism of the 
agitating and raking means; 

Fig. 12 is an enlarged sectional elevation of the 
agitating and raking means, taken through 
2-f 2 of Fig. 1; 
Fig. 13 is an enlarged fragmentary plan view, 

showing the mounting of one of the flange or 
guide wheels for the traction wheels; 

Fig. 14 is a fragmentary plan View of my na 
chine in a slightly modified form of construction; 
and, Fig. 15 is an enlarged transverse sectional ele 
wation taken through 4-4 of Fig. 14. 

In the construction of roads, made of concrete, 
asphalt, or the like, the boad bed A, as shown in 
Fig. 1, is lined or limited at the opposite sides by 

grader. plates with the agitating and raking 55 header boards B, which determine the top or road 
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surface. If a second or subsequent strip of road 
is made, the completed portion may provide the 
form or liner for one side of the strip While a 
header board may be provided at the other side. 
My material spreader and finishing machine, 
When used for road construction, is designed to 
rest and to run upon the headers or the finished 
road Surface. 
My machine, as illustrated in the drawings, is 

carried on a carriage having a plurality of 
supporting wheels 2 at the opposite sides, which 
wheels support the machine on the header 
boards. The machine is propelled by power units 
3 which operates a shaft 6 through gears 4 and 
5. On the shaft 6 is a sprocket 7 which drives. 
sprockets 8 and 9 through a chain (). The 
sprockets 8 and 9 are coaxial with and drive two 
of the Wheel at one side of the carriage. A 
sprocket f is connected to and is coaxial With 
the sprocket 9, and drives, through a chain 3, 
the sprocket 2 which is mounted on another 
Wheel. 
The power unit is preferably arranged at one 

side of the carriage so that the latter may be 
readily enlarged or extended laterally. 
At the four corners of the carriage are float 

ing U-shaped frames 2, the legs 28 of which 
are of T-shaped Cross-section and are vertically 
slidable in T-slots at the front sides of trans 
verse frame members of the carriage F. The 
CrOSS portions of Said U-shaped frames form 
skid rails 2b in line with the Wheels at the 
opposite sides of the carriage. These skid rails 
are positioned respectively. in front of the front 
wheels and behind the rear wheels. 
ing frames 2 support the whole grader plate 
mechanism on the header boards, and thus pro vide secondary carriages or a secondary carriage 
means for the grader plate mechanism, as will 
be described hereafter. 
On the forward and rear portions of the car 

riage are transverse rock shafts 22 which may 
be manually rotated by levers 23. These shafts 
have arms 24 at their opposite ends, and the ends 
of the arms 24 are connected to the median por 
tions of the skid rails by flexible connectors, such 
as chains 25. Thus, the skid plates, and there 
fore the grader plate mechanism, may be raised 
free of the header plates or boards and the whole 
grader plate mechanism, is borne by the wheels 
so that the whole machine may be readily con veyed from place to place. 
The wheels 2 are not equipped with fanges to 

guide the wheels, but I have provided separate 
flange means for this purpose, which consists of 
a flange wheel at each corner of the carriage . 
But these flange wheels are preferably carried 
by the frames 2. 
On each frame 2 of the secondary carriage 

means is provided a tubular vertical guide 6 of 
preferably rectangular cross-section, one being 
located in front of each of the front supporting 
wheels 2, and another behind each of the rear 
Wheels 2. In each of these tubular guides is slid 
ably mounted a long slide T which is held in a 
vertically adjusted position by any suitable 
means, such as set screws 8. At the outer side 
of the lower end of each slide is a wheel 9. 
These wheels serve as guide flanges for the sup 
porting or traction wheels, for guiding the 
wheels with respect to the header boards. These 
flanges wheels are spaced slightly from the inner 
sides of the wheels, and are mounted normally 
to assume positions about one inch below the top 
of the header boards. 

These float 
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Thus the wheels are mounted so as to be 

raised clear of the header boards by the frame 
2f when the skid rails 2 b are raised free of the 
Same header boards. 

It will be here particularly noted that the long 
vertical slides may be adjusted a considerable 
distance vertically So that the flange or guide 
wheels f 9 may be manually and separately low 
ered into guiding position. When the frames 2, 
and consequently the grader plates 4 herein 
after to be described, are raised. 
The guide wheels f 9 and skid rails 2 b are also 

adjustable relative to each other, by reason of 
the set Screws 8, so that they may be shifted out 
of alignment. 
On each of the skid rails is reciprocally mount 

ed a skid shoe 3, these shoes being movable 
transversely with respect to the longitudinal ex 
tent of the machine. These shoes consist of 
plates which are retained in position against the 
upper faces of the rails and guided thereon by 
means of clips 32. These skid shoes are pro 
vided with upwardly extending guide rods 33 
on which are slidably mounted, in a vertical di 
rection, the end portions of the grader plate sup 
porting beam 34, there being provided one sup 
porting beam at the front and one at the rear 
portions of the machine, one skid shoe being 
provided at each end of each beam. At the lat 
ter ends of the beams are provided vertical lift 
screws 35 which extend through threaded por 
tions 348 on the beams. The lower ends of the 
Screws 35 engage the skid shoes, and the upper 
ends are provided With hand wheels 36 for oper 
atting these Screws and thereby raising the beams 
to the desired positions above the skid shoes. 
At the front sides of the grader plate support 

ing beams are positioned the grader plates 4. 
There is preferably provided a plurality of such 
plates, designated 4 b, c, d, and f in Fig. 1, in each 
grader plate unit. The plates of each unit are 
positioned end to end and extend across the 
Whole of the machine between the skid shoes. 
However, the end grader plates are spaced from 
the skid rails a sufficient distance so that the 
grader plates do not engage such rails when the 
plates are reciprocated transversely of the ma 
chine, 
The plates are concave at their front sides so 

that, as they are moved along the road bed which 
is to be finished, the excess material of the road 
bed is rolled over and over forwardly, forcing 
the larger aggregate or stones to mix with or 
remain mixed with the asphalt, to provide a 
Smooth and uniform finish. Such construction 
of the grader plates, causing such rolling action 
of the material, maintains a substantially uni 
form temperature of the excess material re 
moved, with that of the finished bed, so that the 
former is suitable for continuous reuse. 
These concave grader plates are provided at 

their back sides with vertical guide rods 42 which 
guide the grader plates vertically on and with 
respect to the supporting beam 34. The plates 
are provided at their upper portions with lugs 
4, the end plates being provided at the ends 
with double lugs, while the other ends are pro 
Wided With single lugs, as shown. Between the 
double lugs of the end plates and between ad 
jacent lugs of the ends of adjacent plates, are 
located nuts 43, these nuts being provided with 
oppositely extending trunnions which extend 
through a pair of said lugs. An adjusting screw 
44 is rotatably mounted in the supporting beam 
34 for each nut carried by each pair of lugs, 
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these screws being rotatable in the beam, and 
threaded above the beam. The threaded portion 
extends through the nut 43; thus, the nut 43 is 
raised as the screw 44 is operated. Thus, it Will 
be seen that the outer ends of the end grader 
plates, as well as the adjacent ends of the other 
plates, may be separately adjusted in a vertical 
direction. To facilitate the adjustment, as men 
tioned, the trunnions of the nuts 43 are loosely 
fitted in the lugs 48. 
The upper and lower ends of the guide rods 42 

are rigidly secured to the grader plates 4f by 
lugs or ear 428 which extend backwardly from 
the upper and lower portions of the grader 
plates, there being provided one pair near 
each end of each plate. In order to facili 
tate vertical adjustment of one end of a plate 
relative to the other, the guide rods 42 ex 
tend loosely through the beam, preferably 
through slightly elongated slots therein. How 
ever, one end of one guide rod of each 
grader plate is relatively fixed laterally so as 
fixedly to locate each grader plate in a lateral di 
rection and still permit tilting or angular ad 
justment. 
In this manner the lower edges of the grader 

plates may be adjusted angularly with respect 
to each other so as to assume or conform substan 
tially to the desired camber or crown of the 
road bed or to the desired road Surface. With 
such arrangements also, the grader plates may 
be raised or lowered for finishing different lay 
ers of road material in conformity to the ulti 
mate camber or crown of the road. 
The grader plates, in each of the grader plate : 

units, are reciprocated transversely with respect 
to the machine by a separate crank 5 , one of 
which is connected to each end of the power unit 
3, and by a connecting rod 52 which connects the 
crank to the grader plate supporting beam 34. 

In Figs. 9 and 10 I have shown curved guide 
rods 6 at the back side of the grader plate, 
(two for each plate) and have shown these guide 
rods mounted in the supporting beam 34 in such 
a manner that, as each grader plate is adjusted 
transversely, it is forced to aSSunae an adjusted 
position in conformity to its curvature. Such 
adjusting means is provided by an adjusting 
Screw 62 at each end of the plate, which screw 
extends through a pivoted nut 63, mounted be 
tween lugs 4a at the upper edge of the grader 
plate. The lower end of the screw 62 has a ball 
and socket connection 64 With the upper end of 
the supporting beam 34. With this manner of 
adjustment, the angularity of the lower portion 
of the grader plate with respect to the road bed 
may be readily changed. 
The grader plates and grader plate supporting 

beam is prevented from rocking forwardly and 
backwardly about a horizontal axis, by means 
of roller shackles. These shackles consist pri 
marily of U-shaped yokes 7, the cross portions 
of which are reciprocally mounted in a vertical 
direction on the frame , and which are provided 
With rollers 2 at the ends of the legs of the 
yoke. These rollers are positioned to move in 
transverse slots 73a provided in brackets 73 at 
the rear side of and adjacent each end portion, 
and intermediate the ends, of the supporting 
beam, the slots being arranged in vertically 
spaced horizontal planes. The slots 738 allow 
the transverse reciprocation of the beams, while 
the vertically slidable movement of the yokes at 
a allows the Supporting beams to be raised and 

lowered as desired. 
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The mixing or agitating and raking means of 
my machine is located between the front and 
rear grading plates or plate units and preferably 
immediately behind the forward ones. This agi 
tating means is preferably coextensive with the 
grading plates so as to agitate or stir up all of 
the road material, or the like, in front of the 
rear grading plates. 
The agitating means itself consist preferably of 

a multiplicity of fingers, tangs or prongs 8 which 
extend outwardly from rod supports 82. There 
is preferably a pair of closely positioned rod sup 
ports at each side of the machine, the pairs of 
rods being positioned end to end. The tangs 
Or prongs extend downwardly and forwardly at 
an angle of approximately 45, and preferably 
below the level of the lower edges of the grading 
plates. The tangs or prongs on one rod support 
are preferably staggered with respect to those on 
the adjacent rod support. 
These rod Supports are mounted on slides 83 

Which are reciprocally mounted, longitudinally 
with respect to the axis of the machine, on rods 
84 which are carried by frames 85. These frames 
have upWardly extending tubes 86 which slide in 
tubeS 8 on the frame . The frames 85 may 
be raised or lowered, that is located vertically, by 
means of screws 88 extending upwardly from the 
tubes 86, and provided with nuts 89 at their 
upper ends, which Serve as stops against the 
upper ends of the tubes 8. 
The Slides are reciprocated on the rods by 

means of a reciprocating mechanism actuated by 
the power unit 3. This is effected by a shaft, 9 
geared to the power unit. At the opposite ends 
of the shaft 9 are provided cranks 92 which are 
connected, by links 93, to the free ends of arms 
94 which are secured to and depend from rock 
shafts 94 which are mounted on the frame of 
the carriage . At the opposite ends of the rock 
shafts are provided arms 94b, which are longer 
than the arms 94a. The lower free ends of the 
arms 94 are connected, by a link 95, to one of 
the rod Supports 82, or to a slide 83 which car 
ries the rod supports, or other member 96 mount 
ed. On the rod Supports 82, as shown. There is 
preferably One of Such reciprocating devices for 
each end of each pair of rod supports. 

If desired, the arms 948 and 94b may be com 
bined into one arm 94, as shown in Fig. 11. 
The whole of the agitating and raking mech 

anism may be raised quickly from its low posi 
tion, as in the case of the grader plates, by means 
of a lever mounted in a convenient position 
on the frame of the carriage. There may be a 
Separate lever for each set of agitating and rak 
ing fingers. The lower portion of the lever is 
connected, by cables 2, to each end of the rod 
Supports, the cables extending over pulleys O3. 
Shifting of the levers f into opposite positions 
will either lower or raise the agitating or raking 
means. Suitable quadrant or other means, not 
shown, may be provided for holding the lever C 
in the desired shifted position. 
The grader plates 4 and supporting beams 34, 

shown in Figs, 14 and 15, may be reciprocated 
transversely by means similar to that shown in 
Fig. 1. But the agitating and raking means may 
be reciprocated, longitudinally of the machine, 
directly by one of the beams 34. This connec 
tion may consist of a bellcrank (one for each 
pair of finger rod supports 82), one arm of Which 
is connected by a link 2 to the back of the 
front beam 34, and the other arm of which is 
connected by a shackle f3 to the link 95, which 



4. 
in turn is connected to the bracket 96 mentioned 
above. Because of the vertical adjustment of 
the beam, the link 2 may be connected to the 
beam by means of a vertical pivot rod 4, so 
that the beam may be freely raised and lowered 
with respect to the link i2. Thus, a longitudinal 
ly reciprocating motion is imparted to the agi 
tating and raking means. 

It will be here noted that, instead of a longi 
tudinal reciprocating movement of the agitating 
and raking fingers, they may be readily moved 
transversely of the carriage by the use of a 
straight lever (not shown) instead of the bell 
crank ever . 
The lateral adjustment or extension of the 

Supporting or traction wheels 2 (as shown by 
dotted lines in Figs. 1 and 14), With respect to 
the skid rails 2b, referred to above, and as shown 
best in Fig. 14, may be effected by the mounting 
of the wheels 2 On large axles 2 which may be 
adjusted longitudinally in bearings b and of 
the carriage frame. The Sprockets 8, 9, f, and 
2 are rigidly secured to and are adjustable with 
the respective shafts upon which they are mount . 
ed. The Sprocket 7, however, is keyed to but 
slidably mounted on the shaft S. In Order to fix 
the axles 2 against endwise movement, I have 
provided collars 22 and 23 on the axles, which 
may be secured to the shafts after the desired 
adjustment is made. 
Though I have shown and described a particu 

lar construction, combination, and arrangement 
of parts and portions, and certain modification 
thereof, I do not Wish to be limited to the same, 
but desire to include in the Scope of my in Ven 
tion, the construction, combination, and arrange 
ment, substantially as set forth in the appended 
clairns. 

I claim: 
1. In a machine of the class described, carriage 

means, a grader plate unit mounted On the car 
riage means and comprising a plurality of sepa 
rate grader plates positioned substantially end to 
end, means for adjusting said unit Vertically With 
respect to the carriage means, and other means 
at the opposite ends of the plates for adjusting 
said plates vertically, and also angularly in a sub 
stantially vertical plane, for varying the angular 
relation of the lower edges of the separate plates 
with respect to each other. 

2. In a machine of the class described, carriage 
means, a grader plate unit mounted on the car 
riage means and comprising a plurality of sepa 
rate grader plates positioned substantially end to 
end, said plates being concave at their front faces, 
means for adjusting said unit vertically with re 
spect to the carriage means, and other means at 
the opposite ends of the plates for adjusting said 
plates vertically and also angularly in a substan 
tially vertical direction, for varying the langular 
relation of the lower edges of the separate plates 
with respect to each other. 

3. In a machine of the class described, carriage 
means, a grader plate supporting beam positioned 
transversely of the carriage means, means for 
vertically adjusting the ends of the beam relative 
to the carriage means, a plurality of separate 
grader plates positioned end to end in substantial 
alignment, and means at the opposite ends of the 
plates for variously adjusting said plates verti 
cally and also angularly, in a substantially Ver 
tical direction, on said supporting beam. 

4. In a machine of the class described, carriage 
means, a grader plate Supporting beam positioned 
transversely of the carriage means, means for 
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vertically adjusting the beam on the carriage 
means, a plurality of grader plates at the front 
side of Said supporting beam, the front faces of 
Said plates being concave vertically, said plates 
being positioned end to end, and means at the 
Opposite ends of the plates for adjusting said 
plates various distances vertically, and also angu 
larly, in a substantially vertical direction, on said 
beam, for obtaining a substantially crowned lower 
edge of the adjacently positioned plates. 

5. In a machine of the class described, a car 
riage, a power unit thereon, a grader plate sup 
porting means at the opposite sides of the car 
riage, Skid shoes mounted on said Supporting 
means in Such a manner as to reciprocate trans 
Versely with respect to the carriage, grader plate 
means, means at the opposite ends of the grader 
plate means for supporting the same in various 
adjusted vertical positions on the shoes, and 
means connecting the grader plate means to the 
power unit for reciprocating the former. 

6. In a machine of the class described, a car 
riage, a power unit thereon, skids at the opposite 
Sides of the carriage, skid shoes reciprocally 
mounted On said skids transversely with respect 
to the carriage, grader plate means, means at the 
Opposite ends of the grader plate means for Sup 
porting the same in various adjusted vertical posi 
tions on the shoes, and means connecting the 
grader plate means to the power unit for recipro 
cating the former transversely with respect to the 
Carriage. 

7. In a machine of the class described, a car 
riage, grader plate supporting means at the oppo 
site sides of the carriage, a grader plate unit com 
prising a plurality of separate substantially 
Straight grader plates positioned end to end in 
Substantial alignment with each other and trans 
Versely With respect to the carriage, means for 
Wertically adjusting the grader plate unit relative 
to the supporting means for supporting the plates 
in Various vertical positions thereon, and means 
for separately adjusting the adjacent grader 
plates Vertically and relative to each other for 
Varying the general curvature of the lower edges 
of the plates with respect to each other. 

8. In a machine of the class described, a car 
riage, Skids at the opposite sides of the carriage, 
Skid Shoes reciprocally mounted on said skids 
transversely with respect to the carriage, a sup 
porting beam mounted on the shoes transversely 
of the machine, means for vertically adjusting 
the beam relative to the shoes, a plurality of long 
grader plates positioned end to end, and means 
for Supporting the opposite ends of each plate in 
vertically adjusted positions on the beam. 

9. In a machine of the class described, a car 
riage, Skids at the opposite sides of the carriage, 
Skid shoes mounted in Such a manner as to re 
Ciprocate transversely with respect to the car 
riage, a Supporting beam mounted on the shoes 
transversely of the carriage, means for vertically 
adjusting the beam relative to the shoes, a plu 
rality of grader plates positioned end to end in 
front of the bean, and means for supporting the 
Opposite ends of the plates in vertically adjusted 
positions on the beam. 

10. In a machine of the class described, a car 
iiage, Skids at the opposite sides of the carriage, 
Skid shoes reciprocally mounted on said skids 
transversely with respect to the carriage, a sup 
porting beam mounted on the shoes transversely 
of the carriage, means for vertically adjusting 
the bean relative to the shoes, a plurality of long 
grader plates positioned end to end in front of 
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the beam, means for supporting the opposite 
ends of each plate in vertically adjusted posi 
tions on the beam, and means for vertically guid 
ing the plates on the beam to maintain their 
determined operative positions. 

11. In a machine of the class described, a 
Wheeled Carriage, a pair of floating frames verti 
cally shiftable thereon, a skid rail at the bottom 
of each frame for supporting the latter on the 
Same Surface On Which the Wheels of the car 
riage are adapted to be supported, means on the 
carriage for raising the skid rails free of said 
Surface, Skid shoes reciprocally mounted on said 
rails transversely With respect to the carriage, a 
Supporting bean mounted on the shoes trans 
Versely of the carriage, means for vertically ad 
justing the beam relative to the shoes, a plu 
rality of long grader plates positioned end to end 
in front of the beam, means for supporting the 
Opposite ends of each plate in vertically adjusted 
positions on the beam, and means for vertically 
guiding the plates on the beam to maintain their 
determined operative positions. 

12. In a machine of the class described, a 
Wheeled carriage, a pair of skid rails vertically 
shiftable thereon and adapted to be supported 
On the Same Surface on which the wheels of the 
carriage are adapted to be supported, manually 
Operated means on the carriage for raising the 
skid rails free of Said surface, skid shoes recipro 
cally mounted on said rails transversely with re 
Spect to the carriage, and grader plate means 
adjustably supported in a vertical direction at its 
opposite ends on said shoes. 

13. In a machine of the class described, a car 
riage, grader plate Supporting means carried at 
the Opposite Sides of the Carriage, a grader plate 
unit, comprising a plurality of separate substan 
tially Straight grader plates, reciprocally mount 
ed on the supporting means, said plates being 
positioned end to end in substantial alignment 
With each other and transversely with respect to 
the carriage, means for adjusting adjacent grad 
er plates vertically with respect to the supporting 
means and also vertically relative to each other, 
for varying the angular relation of the plates 
With respect to each other, and means on the 
carriage for longitudinally reciprocating the 
piates With respect to the carriage. 

14. In a machine of the class described, car 
riage means, a grader plate Supporting beam 
positioned transversely of the carriage means, 
means for Vertically adjusting the ends of the 
beam relative to the carriage means, a plurality 
of Separate grader plates at the front side of Said 

- Supporting beam, the front faces of Said plates 
being concave Vertically, and Said plates being 
positioned end to end, means for Supporting said 
plates to slide on and transversely with respect 
to the beam and in a curved path Substantially 
parallel to the vertical curvatures of the plates, 
and means for adjusting the plates in said curved 
path on Said Supporting means. 

15. In a machine of the class described, a car 
riage, grader plate Supporting means vertically 
shiftable on the carriage, a Supporting beam re 
ciprocally mounted on the Supporting means 
transversely with respect to the carriage, means 
for vertically adjusting the beam relative to the 
Supporting means, means for reciprocating the 
beam transversely of the carriage, guide and 
roller means for guiding the transverse recipro 
cation of the beam, the latter means being 
mounted to slide vertically on the carriage and 
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5 
allow horizontal reciprocation of the latter, the 
guide and roller means connecting the carriage 
and beam, the latter means having vertically 
Spaced rollers to prevent rocking of the beam 
about a horizontal axis with respect to the car 
riage, and a grader plate on the beam. 

16. In a machine of the class described, a car 
riage, a frame means Wertically shiftable there 
on, Skid rails at the botton of the frame, a sup 
porting beam reciprocally mounted on the skid 
rails transversely With respect to the carriage, 
means for Wertically adjusting the beam relative 
to the Skid rails, means for reciprocating the 
beam transversely With respect to the carriage, 
guide and roller means for guiding the transverse 
reciprocation of the beam relative to the car 
riage, the latter means being mounted to slide 
Vertically on the carriage and connected to the 
back Side of the beam So as to allow horizontal 
reciprocation of the latter, the guide and roller 
means Connecting the carriage and the beam, the 
latter means having vertically spaced rollers to 
prevent rocking of the beam about a horizontal 
axis With respect to the carriage, and a grader 
plate on the beam. 

17. In a machline of the class described, a car 
riage, a frame means vertically shitable there 
On, Skid rails at the bottom of the frame means 
for Supporting the latter on the surface support 
ing the carriage, a Supporting beam reciprocaily 
mounted on the skid rails transversely with re 
Spect to the carriage, means for vertically adjust 
ing the beam relative to the skid rails, means for 
reciprocating the beam transversey with respect 
to the carriage, guide and roller means for gud 
ing the transverse reciprocation of the peam 
relative to the carriage, the latter means beling 
mounted to slide verticaily on the carriage and 
Connected to the back Side of the beam so as to 
allow horizontal reciprocation of the atter, the 
guide and roller means having vertically spaced 
rollers to prevent rocking of the beam about a 
horizontal axis, a grader plate positioned in front 
of the beam, and means for supporting the oppo 
Site ends of the plate in vertically adjusted posi 
tions on the beam. 

18. In a machine of the class described, a car 
riage, skids at the opposite sides of the carriage, 
skid shoes reciprocaily mounted on said skids 
transversely With respect to the carriage, a sup 
porting beam mounted on the shoes transversely 
of the carriage, means for vertically adjusting 
the beam relative to the shoes, guide and roller 
means for guiding the transverse reciprocation 
of the beam relative to the frame and to prevent 
forward and backward oscillation of the peam, a plurality of long grader plates positioned end to 
end in front of the bean, means for Supporting 
the Opposite ends of each plate in vertically ad 
justed positions on the beam, and means for ver 
tically guiding the plates on the beam, to main 
tain their determined operative positions. 

19. In a machine of the class described, a 
Wheeled carriage, a pair of floating frames verti 
cally shiftable thereon, a skid rail at the bottom 
of each frame for supporting the latter on the 
Same Surface on which the wheels of the Carriage 
are adapted to be supported, means on the car 
riage for raising the skid rails free of said sur 
face, skid shoes reciprocally mounted on said rails 
transversely with respect to the carriage, a Sup 
porting beam mounted on the shoes transversely 
of the carriage, means for vertically adjusting 
the beam relative to the shoes, guide and roller 

connected to the back side of the beam so as to 75 means for guiding the transverse reciprocation 
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of the beam relative to the frame and to prevent 
forward and backward Oscillation of the frame, 
a plurality of long grader plates positioned end to 
end in front of the beam, means for supporting 
the ends of each plate in Vertically adjusted po 
sitions on the beam, and means for Vertically 
guiding the plates on the beam to maintain their 
determined operative positions. 

20. In a machine of the class described, a 
frame, axles extending transversely of the ma 
chine and extensible longitudinally with the 
outer ends thereof beyond the sides of the frame, 
traction wheels at the outer ends of the axles, 
means for fixing the longitudinal adjustment of 
the axles with the Wheels at various distances 
outwardly from the frame, an axially fixed drive 
shaft, and sprocket and chain means connecting 
the drive shaft to the axles. 

21. In a machine of the class described, a car 
riage, longitudinally extensible revoluble axles at 
One side of the carriage, traction wheels at the 
Outer ends of the axles, means for fixing the 
longitudinal adjustment of the axles, sprockets 
fixed on the axles and adjustable longitudinally 
therewith, a drive shaft having a drive sprocket 
longitudinally adjustable thereon, and flexible 
drive means connecting the sprockets. 

22. In a machine of the class described, a car 
riage, grader plate supporting means at the op 
posite Sides of the front and rear portions of the 
carriage, grader plate units at the front and rear 
portions of the carriage and reciprocally mounted 
on the supporting means at said front and rear 
portions of the carriage, a power unit on the car 
riage, means connecting the grader plate units: 
to the power unit for reciprocating the latter 
transversely with respect to the carriage, a plu 
rality of guides located between the front and 
rear grader plate units, means for vertically ad 
justing said guides, agitators mounted to slide 
on the guides, said agitators extending normally 
to a lower level than the grader plate units, and 
means connecting the power unit to the agitators 
for reciprocating the latter on said guides. 

23. In a machine of the class described, a 
wheeled carriage, a power unit thereon, pairs of 
floating frames vertically shiftable thereon, one 
pair at the front and one at the rear end of the 
machine, a skid rail at the bottom of each frame 
for supporting the latter on the same surface 
on which the Wheels of the carriage are adapted 
to be supported, means on the carriage for sepa 
rately raising the skid rails at the front and rear 
of the machine free of said surface, grader plate 
means mounted on the front and rear of the 
machine and supported at each end by one of 
said skid rails, means connecting the grader 
plate means to the power unit for reciprocating 
the latter transversely with respect to the car 
riage, a plurality of guides located between the 
front and rear grader plate means, means for 
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vertically adjusting the latter, agitators mounted 
to slide on the guides, said agitators extending 
normally to a lower level than the grader plate 
means, and means connecting the power unit to 
the agitators for reciprocating the same on Said 
guides. 

24. In a machine of the class described, a 
wheeled carriage, a power unit thereon, pairs of 
floating frames vertically shiftable thereon, one 
pair at the front and one at the rear end of the 
machine, supporting means at the bottom of each 
frame for supporting the latter on the same sur 
face on which the wheels of the carriage are 
adapted to be supported, means on the carriage 
for separately raising the Supporting means at 
the front and rear of the machine free of said 
surface, grader plate means mounted on the 
front and rear of the machine and supported at 
each end by one of Said supporting means, means 
for connecting the grader plate means to the power 
unit for reciprocating the latter transversely 
with respect to the carriage, a plurality of longi 
tudinally extending guides located between the 
front and rear grader plate means, means for 
vertically adjusting the latter, agitators extend 
ing crosswise of the machine and mounted to 
slide on the guides longitudinally With respect to 
the machine, said agitators extending normally 
to a lower level than the grader plate means, and 
means connecting the power unit to the agitators 
for reciprocating the same on said guides. 

25. In a machine of the class described, a car 
riage having traction wheels at its opposite sides, 
a frame vertically adjustable on the carriage and 
provided with flange guide wheels inwardly from 
said traction wheels, said flange guide wheels be 
ing mounted on axes parallel to the traction 
wheels and capable of being adjusted from posi 
tions above the traction portions of the traction 
wheels to positions below the same. 

26. In a machine of the class described, a car 
riage, a grader plate means mounted on the car 
riage, a plurality of longitudinally extending 
guides mounted on the carriage and located in 
front of said plate means, means for vertically 
adjusting the guides relative to the carriage, and 
agitators extending crosswise of the machine and 
mounted to slide on the guides longitudinally 
With respect to the machine, said agitators hav 
ing down Wardly extending fingers. 

27. In a machine of the class described, a car 
riage, grader plate means mounted on the car 
riage, means for reciprocating the same trans 
versely of the carriage, agitators extending cross 
Wise of the machine, means connecting the agi 
tators to the grader plate means for reciprocat 
ing the former With the latter, and means for 
raising the agitators and grader plate means 
with respect to the carriage. 

WILLIAM HURST LEWIS. 


