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UNITED STATES 

1990,362 

PATENT OFFICE 
1990,362 

MACHINE AND METHOD FoR FINE 
GRADING ROADE3EDS 

Robert D. Baker, Birmingham, Mich. 
Application December 2, 193, Seria No. 580,54 

Claims. (C. 3-08) 

This invention relates to improvements in ma 
chines for fine-grading pavement strips between 
the side-forms or rails bordering the area to be 
paved and has for its several objects: 
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First-To provide a machine of this charac 
ter which is equipped with earth-cutting blades 
having a compound motion to adapt them to cut 
into the earth in a substantially horizontal pre 
determined plane and thereupon impart a slight 
lifting motion to the earth undercut by the edges 
of the Said blades during travel of the machine 
longitudinally of the pavement strip and wherein 
the rapidity of operation of the said cutting 
blades with respect to the number of cutting 
strokes thereof per foot of travel of the machine 
along the pavement may be varied in accordance 
With the depth and character of the earth to be 
removed from the pavement strip. 
Second-To provide a machine of the type 

specified which is equipped with mechanism for 
completely removing earth loosened by the said 
cutting blades from the pavement strip so as 
to leave the latter entirely free from surplus 
earth behind the machine, thereby eliminating 
all hand labor in clearing the fine-grade prepara 
tory to deposit of paving material upon the same. 
Third-To provide a machine of the charac 

ter above indicated wherein a mound of loose 
earth is maintained in advance of the earth 
cutting blades for automatically filling hollows 
encountered in travel of the machine along the 
paying strip. 
Fourth-To equip the said machine with mech 

anism for limiting the height of the said mound 
of loose earth disposed in front of the cutting 
blades by casting Such earth as may accumu 
late above a predetermined level over the rear 
edges of Said cutters. 

40 
Fifth-to provide a machine of the type de 

scribed with cutter-blades and conveying mech 
anism, both of the general character above in 
dicated, which are appreciably spaced from each 
other in order that the loose earth cast by the 
mechanism referred to in the next preceding 

50 
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paragraph may be disposed upon the surface cut 
by the cutter-blades and thus lodged progressive 
ly in the path of the conveying mechanism and 
in providing conveying mechanism of a charac 
ter adapted to assist in filling the hollows above 
referred to and also acting to partially compact 
the earth deposited in said hollows. 

Siacth.--To provide a means disposed behind 
the said conveying mechanism for smoothing and 
compacting. the loose earth remaining disposed 
upon the Surface provided by the cutter-blades 

after passage of the conveying mechanism over 
the same and for disposing all surplus loose earth 
not compacted by said means again in the path. 
of said conveying mechanism for removal by the 
latter. - 

Seventh.--To provide a machine of the type 
indicated wherein the cutter-blades, the said 
means for casting the earth at the crest of the 
mound back of said blades, and the conveying 
mechanism cooperate with each other to break 
up and finely divide the earth loosened by the 
cutter-blades and wherein the cutter-blades may 
be adjusted to cut away earth. to a plane par 
allel with and lower than the ultimate fine-grade 
plane and wherein the conveying means is so 
disposed as to remove loosened earth to a level 
or plane parallel with but higher than the ultir 
mate fine-grade plane for the purpose of pro 

0 
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viding an ultimate fine-grade plane whereof the 
superficial layer is of uniform compactness or 
density and wherein the final compacting means 
levels, smooths, and compacts loose earth to the 
exact level of the ultimate fine-grade plane. 
Eighth-To provide a machine of the chair 

acter indicated, which is equipped with cable 
windup mechanism for propelling the machine 
along the pavement strip and wherein said mech 
anism includes means for varying the Speed of 
travel of the machine and for reversing the . 
windup mechanism for purposes of permitting 
the machine to be propelled reversely, and for 
paying out cable for anchorage at farther ad 
vanced points preparatory to further travel of 
the machine. 
Ninth-To equip a machine of the character 

defined with means for preventing breakage or 
distortion of the cutting-blades and the mecha 
nism for actuating the same in the event that 
any one of said cutting-blades encounters an ob 
struction, such as a boulder or tree-root en 
-bedded in the paving strip in the path of Said 
blade. 
Tenth-To provide a machine of the char 

acter set forth, which is amply strong enough to 
perform its intended functions in Soil of prac 
tically every character that may be encountered 
and which is also of sufficiently light Weight 
to enable it to be removed easily from the side 
forms on which it is supported and disposed at 
one side of the paving strip or to be transported 
from place to place. 
The invention also comprehends a novel 

method of fine-grading pavement strips for the 
purpose of providing a fine-grade of uniform 
density with respect to a thin, superficial earth 
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predetermined fine-grade plane, the object of 
Said method being to provide said superficial 
layer composed of more uniformly finely divided 
earth than the earth mass underlying said sul 
perficial layer, thus to provide a uniform earth 
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cushion immediately below the paving material 
and Supporting the latter. 
Other objects and advantages of the inven 

tion will be hereinafter pointed out in or will 
be apparent from the following specification. 
A Suitable embodiment of the invention is 

illustrated in the accompanying drawings, 
Wherein: 

Figs. 1 and a together constitute a complete 
plan view of a machine constructed in accord 
ance With the invention. 

Fig. 2 is a side elevation of the same. 
Fig. 3 is a rear elevation of the same. 
Fig. 4 is a front elevation of the same. 
Figs. 5 and 6 are vertical transverse sectional 

views of the machine on the lines 5-5 and 6-8, 
respectively, of Fig. 1d. 

Fig. 7 is a vertical longitudinal section of the 
machine On the line - of Figs. 1 and lia. 

Fig. 8 is a fragmentary plan section of the 
Inachine on the line 8-8 of Fig. 4. 

Fig. 9 is a diagrammatic view illustrating the 
gearing between the engine and the operating 
mechanisins of the machine. 

Fig. 10 is a fragmentary detail plan section 
of the machine on the line 10-0 of Fig. 2. 

Fig. 1 is a detail perspective view showing 
an axle of one of the traction wheels of the ma 
chine. 

Fig. 2 is a fragmentary detail vertical Sec 
tional view on the line 12-2 of Fig. 2. 

Fig. 13 is a perspective view showing one of 
the plates of an element of the conveying mech 
anism of the machine. 

Fig. 14 is a perspective view of a bucket of an 
other element of the conveying mechanism of. 
the machine. 

Fig. 15 is a fragmentary detail vertical sectional 
view, on an enlarged Scale, on the line 15-15 
of Fig. 1. 

Figs. 16 and 17 are detail perspective views 
showing component parts of the earth compact 
ing and Smoothing means at the rear end of the 
machine. 

Figs. 18 and 9 are fragmentary vertical trans 
verse sectional views on the line 18-18 and 
19-19, respectively, of Fig. a, the conveyor 
chains being omitted. 

Figs. 20 and 21 are detail fragmentary Sec 
tional perspective views showing certain details 
cf construction of the conveyor chain Support 
ing and guiding means. 

Fig. 22 is a fragmentary detail vertical Section 
on the line 22-22 of Fig. 18, showing a strike-off 
device disposed at the side of the machine op 
posite the elevator. 

Fig. 23 is a fragmentary detail plan section of 
the same on the line 23-23 of Fig. 22. 

Fig. 24 is a diagrammatic longitudinal sec 
tional view of a roadway or pavement strip to 
be fine-graded, including parts of the machine 
of the present invention and is illustrative of the 
method of fine-grading a pavement strip as com 
prehended within the present invention. 
The machine comprises a suitable frame com 

posed of conventional structural steel elements, 
consisting mainly of a series of main transverse 
channel bars 1, 2, and 3, and pairs of longitudinal 
channel bars 4 and 5 disposed upon the end 

1,990,862 
layer having its top surface coincident with the portions of the bars 1, 2, and 3, and suitably 

secured thereto. These elements, together with 
suitable braces, ties, and the like, constitute a 
carriage which is supported upon the wheels 6, 
all of which are idle as distinguished from driven 
wheels. 
The said wheels 8 are flanged or flat to adapt 

thern for running on gutter or pavement and for 
travel on the rails or side-forms bordering a 
pavement strip and each thereof is disposed be 
tween a pair of brackets 7 mounted upon the 
front channel bar 1 and the rear channel bar 3 
of the frame. Each bracket 7 is provided with a 
vertical slot 8 in which the flat end portion of 
an axle 9 (Fig. 1) of a wheel 6 is slidable. In the 
top wall of each of said slots there is an opening, 

5 

10 

5 

devoid of thread, to receive a screw-shaft 10 hav 
ing a threaded engagement with a nut 11 disposed 
in the upper enlarged portion of the slot, each 
Screw-shaft bearing at its lower end upon an 
end portion of an axle 9, said Screw-shafts being 
rotatable to effect raising and lowering of the 
frame relatively to the side-forms, 
An internal combustion engine 12 is mounte 

upon the frame or carriage at one side thereof 
and Substantially midway between the front and 
rear ends of the said frame. 
posed at the side of the frame opposite that On 
which elevator bucket mechanism is disposed, as 
hereinafter described, for purposes of balance or 
Substantially uniform distribution of load in Or 
der that each of the side-forms may carry Sub 
stantially one-half the weight of the machine. 
This balanced relation of opposite sides of the 
machine is important in the handling of the 
machine, as will hereinafter appear. 
The engine shaft enters a conventional change 

Speed gearbox i3 and is this geared to a variable 
speed countershaft 14. 
• By reference to Fig. 9, the gearing between the 
shaft 14 and the operating mechanisms of the 
machine will be fore readily understood than by 
reference to other figures. 
Said shaft 14 is geared to shaft 15 by means 

of Sprocket wheels and chains 16. The shaft 15 
is equipped with pairs of eccentrics 17 for recipro 
Cating the cutter-blades of the machine and is, 
in turn, geared to a shaft 18 by means of the 
Spur gears 19 and 20, and is also geared to a 
shaft 21 by means of the intermeshing spur gears 
22 and 23. The shaft 21 is geared to a shaft 24, 
which drives the earth conveying mechanism, by 
means of the bevel geals 25 and 26. 
The spur-gear wheel 20 is rotatable on the 

shaft 18 and drives the same through the inter 
mediacy of a conventional reversing gear mech 
anism 27 controlled by the lever 28. Said shaft 
18 is geared, by means of the sprocket wheels. 
and chains 29 and 30, respectively, to the shafts 
31 and 32 which are, in turn, geared to the cable 
wind-up drums 33 for propelling the machine. 
Said shafts 3 and 32 constitute the high-speed 
shafts of speed reduction gear sets, such as the 
planetary type, disposed in the casings 34 and 35, 
for driving the low-speed shafts 36 and 37. The 
sprocket wheels on the shafts, 31 and 32 are 
rotatable relatively to the said shafts and are 
caused to drive the latter through the inter 
mediacy of the friction cutches 38 and 39 which 
are suitably manually controlled. 
The said shafts 36 and 37 are equipped with 

pairs of spur-gear wheels 40 and 41, of different 
pitch diameters, which are slidable on said shafts 
to any One of three different positions by means 
of the hand-levers 43. In Fig. 9 Said pairs of gear 
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wheels 40 and 41 are shown as disposed in neutral 
position. By sliding these pairs of gears in Oppo 
site directions from this neutral position, One 
wheel of each pair will mesh with one of the spur 
gear wheels 43 or 44, rigid with the drums 33, to 
drive said drums at either of two selective speeds, 
in a Well-known manner. 
The cables 45 are secured, at one end each, 

to the drums 33 and, at their other ends, are 
adapted to be secured to the side forms at points 
in advance of said drums which are disposed at 
the front end portions of the frame members 4 
and 5. Said cables are trained under the sheaves 
46 rotatable and slidable on axles 47 mounted in 
the extreme front end portions of the said frame 
members 4 and 5 and serve to cause said cables 
to wind themselves helically upon the drums dur 
ing rotation thereof. 

In Figs. I and 1a, 2, 3, 4, and 5, the positions 
of the several shafts shown in Fig. 9 are different 
from their positions as illustrated in Fig. 9 from 
which it will be apparent that the speed of rota 
tion of the shaft 14 and, consequently, of all of 
the several shafts geared thereto, may be varied 
at will, and that the speed of travel of the ma 
chine may be further varied or interrupted with 
out varying the speed of rotation of the shaft 15 

30 
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or interrupting its rotation. 
Earth cutting mechanism 

Referring now to Figs. 5, 8, and 15, it will be 
noted that the bearings for the shaft 15 are 
mounted on the channel bar 2 and also, that each 
of the eccentrics 17 carries an eccentric strap 48 
rigid with a reciprocable plunger 49. The Said 
eccentrics 17 and plungers 49 are arranged in 
pairs; that each pair of said plungers 49 carries 
a cutting or shovel plate 50; and that the several 
pairs of eccentrics are so disposed relatively to 
each other that no more than two of said shovel 
blades or cutters 50 are simultaneously disposed 
at the forward limits of their movement. In the 
instance illustrated, there are nine of Said men 
bers. 50. Consequently, less than twenty-five per 
cent of the total number thereof are penetrating 
earth at any time during a revolution of the 
Shaft 15. 
Mounted upon the rear face of the front chan 

nel bar 1 are bearings 51 in which the trunnions 
of sleeves 52 are journalled. Threaded links 53 
pass through said sleeves and are held rigid there 
with by means of the nuts 54. At their lower ends, 
the said links 53 are pivotally connected with the 
heads of bolt elements 55, the shanks of which are 
engaged in projections 56 of the plungers 49, the 
forward ends of the latter being thus suspended 
from the rocking sleeves 52. The said cutters or 
Shove plates 50 are removably mounted on the 
said plungers 49 and have cutting edges which 
project appreciably forward of the pivotal axes of 
the connections of the links 53 with the projec 
tions 56 of the plungers 49. 
The shaft 15 rotates clockwise when viewed as 

in Fig. 15 and thus causes the cutting edges of the 
members 50 to move slightly upwardly through 
Out their forward or cutting strokes as will be 
obvious. This compound movement of said cut 
ting edges is very effective in that an undercut 
ting and slightlifting of the superficial earth layer 
occurs simultaneously and effects breaking up of 
said layer into small lumps or pieces or to a rela 
tively finely divided state. 
The threads of the links 53 and the nuts 5 

thereon enable the positions of the members 50 
to be adjusted relatively to each other to cause 

3. 
the cutting edges of all of the members 50 to be 
disposed in a plane substantially parallel with the 
predetermined fine-grade plane. The position of 
Said cutting edges relatively to said fine-grade 
plane is determined by raising and lowering the 
machine frame relatively to the side forms. 
By reference to Figs. 5 and 6, it will be noted 

that during Operation of the machine, a mound of 
earth becomes disposed upon and in front of the 
cutter blades 50. This is due in part to the angu 
lar disposition or sharp downward inclination of 
Said blades 50. It is very desirable that this 
mound be maintained at this point but that it be 
limited in height and, consequently, in weight 
also, in order that it may not appreciably impede 
travel of the machine while providing loose earth 
to fill hollows encountered in Such travel. Said 
hollows are usually of limited area and are found 
in spots between the side forms as they must 
necessarily be filled at the sides of the pavement 
Strip before the side forms are set. Thus, as the 
cutter blades 50 pass over said hollows or voids, 
the earth of said mound will drop into and fill 
the same at least in part. 
To limit the height of said earth mound, I pro 

vide a rocking bar 57 which is mounted upon the 
lower ends of levers 58 which are somewhat 
Z-shaped and are provided between their ends 
With projections 59 secured to a rock-shaft 60 
journalled in bearings on the channel bar 2 above 
the Shaft 15. 

Referring again to Fig. 9, it will be noted that 
the shafts 31 and 32 are provided at their inner 
ends with cranks 61 which, as shown in Fig. 6, 
are connected by means of connecting rods 62 
With the upper extremities of the evers 58. 
The bar 57 projects earth from the top of said 

O 

5 

20 

30 

35 

mound over the rear edges of the cutter or shovel . 
blades 50 so that it then rests upon the surface 
or grade cut by said blades 50. This bar 57 also 
Serves to break up iumps of earth occurring in 
Said mound. 

Earth conveying mechanism 
The shaft 24 is journalled in bearings mounted 

upon the channel bars 2 and 3 (Figs. and la) 
and projects beyond the channel bar 3. At its 
rear end, said shaft 24 is provided with a spur 
gear wheel 63 which meshes with the spur-gear 
wheel 64 on a countershaft 65 journaled in bear 
ings carried by a bracket mounted on the Said 
channel bar 3. The said shaft 65 is geared by 
means of Sprocket chain gearing 66 to a shaft 67 
journalled in berings at the upper ends of a pair 
of plates or brackets 68 secured to the channel 
bars 2 and 3 and extending angularly to pro 
ject appreciably outwardly from the extreme 
ends of said last-named channel bars at the side 
of the frame opposite to that upon which the 
engine 12 is mounted. 
The shaft 24 is equipped with a pair of Sprock 

at wheels 69 over which a pair of sprocket chains 
70 are trained. The latter are also trained Over a 
pair of sprocket wheels 71 on a shaft 72 journalled 
in bearings mounted on the channel bars 2 and 
3 at the side of the machine upon which the en- . 
gine 12 is mounted. Said chains 70 are also 
trained under pairs of idle sprocket wheels 73 and 
74 (Fig. 7) mounted upon idle shafts 75 and 76, 
said sprocket wheels 73 and 74 being so disposed 
relatively to the sprocket wheels 71 as to cause 
the portions of said chains 70 disposed between 
the Sprocket wheels 74 and 7 to lie normally in a 
horizontal plane. The shaft 24 and its sprocket 
wheels 69 are so disposed relatively to the sprock 
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et wheels 73 and 74 as to cause the portions of 
the chains 70 spanning the free spaces between 
said respective sprocket wheels to be angularly 
disposed. 
The sprocket chains 70 are equipped with con 

veyor blades or plates 77, shown in detail in Fig. 
13. Each of the said plates is provided at its 
ends with flanges 78 to which plates 9, integral 
with and extending perpendicularly to links of 
the chains 70, are suitably Secured. 
Each plate 77 is also equipped with renovable 

teeth or projections 80 along its lower edge. 
The shaft 67 is equipped with a pair of sprocket 

wheels 81 over which the sprocket chains 82 car 
rying elevator buckets 83 and 84 are trained. 
The said sprocket chains 82 are also trained Over 
sprocket wheels 85 on an idle shaft 86 which is 
so disposed as to cause the buckets 83 and 84 
to take up earth delivered into their path by the 
plates 77 of the conveyor. The said buckets 83 
and 84 are of greater width than the plates 77 
and are disposed between the chains 82, the latter 
being spaced appreciably farther apart than the 
chains 70. The chains 70 and 82 are also trained 
over idle sprocket wheels 87 and 88, respectively. 
The shafts 67 and 86, sprocket wheels 81 and 

85, sprocket chains 82 and buckets 83 and 84, Oc 
cupy substantially the full width of the space 
between the channel bars 2 and 3, the plates or 
brackets 88 being spaced apart co-incidentally 
with the said channel bars 2 and 3. 
The lower portions of the chains 70 must fol 

low a path of travel parallel with the predeter 
mined fine-grade plane and this path of travel 
must be adjustable to coincide with the various 
fine-grade planes with respect to height of Crown, 
specified by the highway department under whose 
supervision the work is being done. 
As the paths of travel of the respective chains 

70 are spaced appreciably less distance apart than The plates 99 and 100 (Figs. 16 and 17) are 
the channel bars 2 and 3, I provide Z-shaped, ver 
tically disposed brackets 89 on the inner opposed 
faces of the said channel bar 3. To the inner 
opposed flanges of these brackets 89, the plates 
90 are secured (see Figs. 18 to 20, inclusive) by 
means of large stove bolts 91 engaging in vertical 
slots 92 in said flanges. . 
Angle irons 93 define the plane of travel of 

the lower edges of the plates 77 and are secured 
to the said plates 90 of the channel bar 8 by 
means of bolts 94, said angle irons being flexed to 
curvature corresponding with and substantially 
parallel or concentric with the crown of the pre 
determined fine-grade plane by adjusting said 
plates 90. The chains 70 rest upon flanges of 
the said angle irons 93 which span substantially 
the entire space between the sprocket wheels over 

... which the chains 70 are trained. 

65 

70 

As shown in Figs. 6 and 19, the angle iron 93 
which is supported by the channel bar 2, is secured 
to the depending flange of the angle iron 93, the 
other flange of which is secured to the lower face 
of the lower flange of said channel bar 2. The 
vertical flange of the last-named angle iron 93 
is provided with vertical slots 93 at intervals 
which permit the reception of the shanks of se 
curing bolts which permit flexing and other ad 
justment of the said channel bar. The rear 
channel bar 93 is flexed and adjusted by vertis 
cally adjusting the plates 90. 
The bearings for the shafts 72 and 67 are slide 

able in suitable guides 96 and are adjusted there 
in by means of the set-screws 97 in a well-known 
manner to take up or allow slack in said chains 

75 70 as desired. 

The scraper plates 77 and elevator buckets 83 
are equally spaced apart on their respective 
sprocket chains and the latter travel at the same 
speed, said plates 77 and buckets 83 being so dis 
posed that each travels partly in the path of 
travel of the other but in alternate or staggered 
relation so as not to interfere with each other 
(Fig. 7). 
The said buckets 83 are provided with 

straight earth-penetrating edges to take up loose. 
earth. In the instance illustrated, there are seven 
buckets 83 and two buckets 84 which are inter 
posed between buckets 83 at two points which are 
substantially equidistant from each other. 

The said buckets 84 are equipped with re 
movable teeth similarly to the plates 77 to adapt 
them to more readily take up large lumps of 
earth than the straight edges of the buckets 83. 
These additional buckets 84 may be termed "clear 
ing' buckets, which I have found to be very de 
sirable in practice. 
The path of travel of the earth-penetrating 

edges of the buckets 83 and 84 is such that they 
will define an arc tangential to the plane of the 
path of travel of the lower edges of the plates 77 
which, obviously, carry the loose earth into the 
path of the said buckets. The said buckets 83 
and 84 discharge the earth upon the inclined 
apron 95 from which said earth is discharged by 
gravity. 

Earth compacting and smoothing means 
Loose earth remaining disposed upon the pave 

ment strip after passage of the conveyor plates 
Over the same, is smoothed and compacted by 
means of the arcuate shoes 98 secured to the 
lower edge portions of a series of plates 99 and 
100 which are mounted upon the rear faces of the 
rear plates 90 which carry the angle-irons 93. 

Secured to the plates 90 by means of bolts. The 
plates 99 are also provided with recesses 102 to 
accommodate the lower ends of the Z-bar brackets 
89. In Order to accommodate the rear bearing 
for the shaft 72, the plate 100 is set back rear 
wardly of the plates 99 and is provided at one 
side with a flange 101, which abuts against the 
adjacent side edge of the plate 99. 
The lower flat faces of the said shoes 98 are 

adapted to be disposed in the predetermined fine 
grade plane as accurately as possible and with 
sufficient accuracy to meet the requirements of 
all fine-grade specifications known to me, the 
plates 99 and 100 being vertically adjustable rela 
tively to the plates 90 for effecting such disposi 
tion of the said shoes. The latter also function 
as strike-off devices which move surplus earth, 
not compacted and smoothed thereby, forward for 
eventual removal by the conveyor mechanism, the 
latter preventing accumulation of more than a 
limited amount of earth in front of said shoes 98 
and plates 99 and 100. 
The plate 100 and shoe 98 at the elevator side 

of the machine carry a sliding shoe 103 which 
rides in part upon said shoe 98 and is provided 
with guide slots 104 in which the shanks of bolts 
105 engage, said sliding shoe being yieldingly 
held in contact with the inner face of the side 
form by means of the compression spring 106. 
On the engine side of the machine (Fig. 7), I 

provide a vertical plate 107 which is secured to the 
channel bar 3 by means of a pivot element passing 
through One of several horizontal slots 108 in said 
plate for vertical adjustment thereof. A brace 109 
connects the said plate 107 with a frame member. 
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A tension spring 110 engaged with said plate and 
with a bracket at the end of the channel bar 
3 holds said plate in yielding contact with the 
inner face of the other of said side forms and 
causes surplus loose earth accumulating in its 
path to become heaped up until a part thereof. 
lies in the path of the plates 77 and is removed 
by the latter. 
The said pate 107 and the sliding shoe 103 per 

mit a slight lateral motion of the machine in 
travel without displacing the side-forms, and also 
prevent any loose earth from remaining disposed 
upon the fine-grade formed by the machine and 
thus. Obviates the land-labor necessary to re 
move such excess loose earth before deposit of 
paving material upon the said fine-grade. 

Operation of the machine 
The side-forms bordering a pavement strip vary 

in height to accord, generally, with the thickness 
of the ultimate pavement slab, especially along 
the side edges of the latter. The bases of the 
said side-forms are disposed in the plane of the 
side edges of the predetermined fine-grade upon 
which the paving material is subsequently de 
posited. 
. Consequently, the predetermined fine-grade 
plane is parallel with the crowns or tread sur 
faces of the side longitudinally of the pavement 
strip. 

In some instances, the predetermined fine 
grade is fiat but in most instances it is slightly 
Convex to afford a crown which is usually coinci 
dent with the crown of the finished pavement. 
The Several shovel blades may be relatively 

positioned so that their cutting edges are dis 
posed as accurately as possible to the exact con 
tour of the predetermined fine-grade plane trans 
versely of the pavement strip, this being accom 
plished by manipulation of the nuts 54 on the 
threaded shanks of the members 53, in an obvious 
manner. These adjustments may be made either 
before or after the machine has been mounted on 
the side-forms, but is preferably done after it 
is SO mounted. 

For this purpose, the machine frame is raised, 
by operating the set or jack-screws 10, until the 
Shovel blades are disposed above the level of the 
earth disposed between the side-forms. 
By then reversing the rotation of the jack 

Screws 10, the machine frame and shovel blades 
are lowered until the cutting edges thereof are 
disposed low enough to remove a part or all of 
the Superficial earth layer overlying the prede 
termined fine-grade plane. Unless this earth 
layer is very deep as, for example, six inches or 
more, or unless the said earth layer presents 
other conditions rendering several cuts most ad 
Visable, the machine frame will be lowered until 
the shovel blade edges are disposed in or slightly. 
below the predetermined fine-grade plane. 

During the operation of lowering the machine, 
it is preferable that the engine 12 be running so 
that the shovel blades will, so to speak, dig them 
Selves into the earth to the desired depth though, 
preferably, a transverse trench is dug by hand 
to approximately the depth of the predetermined 
fine-grade plane to receive the shovel blades. 

Before the machine is lowered as aforesaid, the 
shoes 98 and the angle irons 93 are also adjusted 
so that the bottoms or treads of the said shoes 
will be disposed in proper relative positions to 
present a contour coincident with that of the 
cross-section of the fine-grade plane and likewise 
so that said bottom faces of said shoes will lie 

in the predetermined fine-grade plane, when the 
machine is lowered. 
The angle irons 93 will be flexed to an arc 

substantially concentric with the crown of the 
ultimate fine-grade, unless the latter is to be flat. 
These last-mentioned adjustments are very 

slight and easily effected. When so effected, the 
draft-cables are anchored to the Side-forms. Some 
distance in advance of the machine and the cable 
windup drums are then. Operated to first take up 
slack in the cables until both are equally taut. 
To equalize the initial tautness of the cables, the 
operator manipulates the friction clutches 38 
and 39. 

During this period, the shovel blades and con 
veyor mechanisms are also operating at low 
speed. As soon as the machine begins to move 
forward on the machine-formed grade, the 
change-Speed gears are shifted to increase the 
Speed of travel of the machine without increas 
ing the speed of the shovel blades and conveyor 
Knechanisms. Generally speaking, the shovel 
blades and conveyor mechanisms will be operated 
at low speed while the machine travels at either 
of the speeds determined by the gears 40 to 44 
inclusive. This gearing, in the instance illus 
trated, is such that the machine will progress at 
the low speed of about three feet per minute, 
and the higher speed of about six feet per minute. 
With the shovel blades and conveyor mecha 
Inisms running at maximum speed, the travel 
Speed of the machine will be increased to a low 
speed of about four feet per minute and the 
higher speed of about eight feet per minute, the 
speed selected being dependent mainly upon the 
condition or depth of the superficial earth layer 
being removed, or upon both these factors. 

If the earth layer exceeds an average of about 
two inches, the last-mentioned lower speed of 
travel of the machine is preferable in order that 
the conveyor mechanism and the elevator mech 
anism may remove the loosened earth as rapidly 
as it accumulates behind the shovel blades. 
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If, for example, the distance between the side 
forms is twenty-four feet and the earth layer 
averages two or more inches in depth, the volume 
of earth to be removed per lineal foot of pave 
Enent strip will be approximately four cubic feet. 
This volume will vary greatly because of the usu 
ally somewhat rolling surface left after comple 
tion of the customary rough-grading of the pave 
ment strip preceding the fine-grading thereof. 
Thus, for every three feet. of travel of the ma 
chine in One minute, the conveyor mechanism is 
required to remove an average of twelve cubic 
feet of earth. Its capacity is fully twice the last 
named requirement. But in spots, the earth layer 
to be removed may exceed six inches in depth 
and, in other spots, hollows will occur that require 
filling in. 
When the shovel blades are operated at max 

imum speed, they approximate one hundred and 
sixty strokes per minute and thus, if the machine 
travels three feet per minute, each shovel blade 
will penetrate the earth in its path a distance 
equal to thirty-six inches divided by one hundred 
sixty which equals 0.225 inch. Owing to the 
staggered disposition of the pairs of eccentrics 
actuating Said shovel blades, the force applied to 
the earth layer is divided into a series of sub 
stantially successive short blow-like cuts trans 
versely of the pavement strip which readily over 
come a very high degree of resistance and also 
Serve to distribute strains and stresses on the ma 
chine such as would result from a slower motion 
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of said blades or a smaller number thereof each 
of correspondingly greater width. 
When a high spot is reached and the loose earth 

accumulates more rapidly than the conveyor 
mechanism can remove the same, the progress 
of the machine may be interrupted by releasing 
both friction clutches 38 and 39 until the strip 
covered by the conveyor mechanism has been 
cleared, the forward travel of the machine being 
thus interrupted as frequently as may be neces 
sary to clear away excessive accumulations behind 
the shovel blades. f 
In instances where the layer of earth to be re 

moved is fairly uniform in thickness or depth and 
the latter does not at any point exceed a depth 
which would cause an accumulation of loose earth 
behind the shovel blades of a volume greater than 
the conveyor mechanism can remove, and assum 
ing that said earth is of a soft, easily penetrable 
nature and free from boulders and the like, the 
speed of travel of the machine may be increased 
to its maximum and thus in a very short time 
provide a fine-grade of sufficient length to meet 
the full day's requirements with respect to the 
capacity of the paving material mixer or other 
means employed for progressively depositing the 
paving material upon the fine-grade. 
In order that one operator may easily control 

the machine, the friction clutches 38 and 39, 
which are widely spaced from each other, are 
rendered Operable, each independently of the 
other, as for the purpose of slewing the machine 
around curves or back to a proper, position in 
event that one side thereof shall become advanced, 
as frequently happens in instances of greater re 
sistance to progress at one side of the pavement 
strip than the other which would cause slippage 
of the clutch at that side, and are also simultane 
ously operably manipulated by disposing levers 
controlling said clutches in close proximity to 

... each other. 
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Thus the lever 138 controlling the friction 
clutch 38 is suitably pivotally mounted upon a 
rigid portion of the frame and is connected with 
the lever 138, which is pivotally secured to 
the channel bar 1, by means of the rod 11. The 
said lever 138 is disposed so closely proximate to 
the lever 139 controlling the clutch 39 as to en 
able the operator to manipulate both said levers 
simultaneously or alternately in rapid succession 
to thus control the direction of travel of the ma 
chine and, generally, without appreciably inter 
rupting such travel. 
The lever 28 controlling the reversing gear 27 

may be operated to throw the latter into neutral 
position to interrupt travel of the machine or re 
lieve strain thereon in the event that such travel 
shall have been interrupted by an obstruction such 
as a boulder or large root or the like disposed in 
the road bed. 
The friction clutches 38 and 39 are adjusted to 

cause the same to slip and thus automatically 
interrupt travel of the machine, in event that an 
obstruction is encountered, without distorting or 
breaking the shovel blade affected or causing a 
cable to part or otherwise imposing undue strain 
or stress on the machine. 

In the event that the travel of the machine is 
stopped by a boulder or by extreme resistance 
offered by the earth being penetrated, it becomes 
necessary for the operator to throw out the said 
friction clutches 38 and 39 or the clutch 127, but. 
also to reverse the direction of rotation of the cable windup drums to pay out cable equally from 
both thereof and thus relieve the strain on the 

1,990,862 
shovel-blades and machine frame. Generally 
this interruption of travel will cause one of the 
said friction clutches to slip and thus slew the 
machine to an angular position relatively to the 
side-forms and render it necessary for the oper 
ator to re-adjust the position of the machine 
after removing the obstruction. 
The slippage of either of the said friction 

clutches produces instant noise to apprise the 
operator who may then throw the reversing 
mechanism 27 Over to reverse the rotation of the 
cable drums to relieve said strain. 
The machine frame covers a span ranging 

from a minimum of ten feet to a maximum of 
twenty-four feet in most instances and the re 
sistance to travel, due to penetration of earth by 
the shovel.blades, causes the stresses and what 
may be termed "back-pressure' on the shovel 
blades, to be applied in the direction in which 
the channel bars 1, 2, and 3 are most flexible and, 
therefore most likely to bend. Cross-bars or 
braces are, therefore, provided to connect these 
channel bars for stiffening purposes but are lim 
ited as to number, character, and location by the 
operating mechanisms and limitation as to load 
on the side-forms so that a type of earth cut 
ting mechanism which minimizes the last-men 
tioned stresses and pressures without sacrifice 
of utmost efficiency is of vital importance. It is 
also very obviously necessary to suitably guard 
against distortions and breakages due to obstruce 
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tions as above mentioned, and also to provide 
suitable speed controls to enable the operator 
to control the amount of earth removed by the 
conveyor mechanism without overtaxing the 
same. The above described mechanisms and 
controls have been found to meet amply and effi 
ciently all of the requirements and conditions 
incident to the work to be done by a machine of 
this type. 
The space between the shovel blades and the 

conveyor mechanism is such that if a stone or 
boulder should be removed by the shovel blades 
and find its Way into said space, the Operator 
may instantly stop travel of the machine and re 
move the said boulder before the latter is engaged 
by the conveyor mechanism. If, however, such 
boulder or the like should become engaged in the 
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conveyor mechanism before it is observed by the . . 
operator, it may become lodged at the point 
where the elevator buckets take up the earth and 
may be tossed about there without being taken 
up. In that event, it may be necessary or ad 
visable to reverse the direction of travel of the 
conveyor mechanism and, to this end, the 
change-speed gear includes a reversing gear op 
erable similarly to that found in automotive ve 

55 

hicles. Such reverse travel is also sometimes de 
sirable to convey earth into a hollow or depres 
sion in the pavement strip. 

The method of fine-grading roadways 
Generally speaking, it is customary to plow 

and scarify roadways Over the area of the pave 
ment strip and road shoulders, remove part of 
the surplus earth from high portions and fill in 
hollows and depressions. The plowing and scari 
fying usually extend to a depth of about six 
inches below the predetermined fine-grade plane 
and has for one of its purposes, the location and 
removal of boulders, roots and other obstructions 
preparatory to rolling and compacting the road 
bed to render it of substantially uniform density 
to an appreciable depth below the predetermined 
fine-grade plane. 
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This rough-grading and rolling leaves an ap 

preciable depth of excess earth in the roadway 
and particularly within the area of the ultimate 
pavement strip. This excess earth is not uni 
formly distributed so that in spots it may exceed 
more than six inches in depth to the predeter 
mined fine-grade plane, in other spots, it may be 
less than an inchin depth and, in still other spots, 
the rough-grade surface will dip below the fine 
grade plane. The last-mentioned Spots must be 
filled in in due course. 
After completion of the rough-grade, the 

trenches or paths to receive the side-forms bor 
dering the pavement strips are prepared, the side 
forms set up, and the fine-grading done. This is 
required to be quite accurate, because if too little 
earth is removed from one area of the fine-grade, 
the pavement slab disposed over this area will be 
too thin to neet the Specified requirements, and, 
if too much earth is removed, a Waste of paving 
material occurs. The Specifications to be com 
plied with by the contractor are very drastic with 
respect to penalties for failure to remove Sufi 
cient earth but allow no extra compensation for 
excess thickness of the finished pavement slab. 
Consequently, the contractor finds it best to avoid 
penalization by removing too much rather than 
too little earth in preparing the fine-grade and 
thus, frequently penalizes himself in Supplying 
appreciably more paving material than is required 
by the specifications. 
When it is considered that contracts frequently 

cover the construction of many miles of pavement 
by a single contractor and that the average width 
of the pavement is twenty feet, it will be apparent 
that the removal of earth to an average depth of 
One-Sixteenth of an inch below the predetermined 
fine-grade plane involves very costly waste by the 
Contractor as it approximates three hundred and 
twenty cubic feet per mile. 

Hence, an accurate fine-grade is greatly desired 
by both the contractor and the highway depart 
ment. 
An accurate fine-grade can only be produced 

most efficiently and economically under condi 
tions of uniform density and condition of the 
earth underlying the fine-grade plane. The con 
dition of the earth has reference, mainly, to the 
absence of boulders, roots, and other hard and 
unyielding matter and the absence of lumps of 
earth immediately below or projecting above the 
fine-grade plane. 
The rough-grading of clay, hard-pan, and sim 

ilar soils is insufficient to eliminate the hard 
lumps and large pebbles or stones up to perhaps 
four to six inches mean diameter which remain 
as more or less Superficial obstructions to hinder 
accurate fine-grading. 

I am informed, also, that in Some localities, the 
preliminary rough-grading above referred to is 
not permitted on the theory that the natural 
density of the earth underlying the fine-grade 
plane affords a firmer support for the pavement 
than a plowed, scarified and re-compacted road 
bed will afford. Soils of this character are very 
apt to present widely varied characteristics with 
respect to hardness, presence of gravel and roots, 
etc. which render Cutting thereof to the exact 
fine-grade plane very difficult. 
The method of the present invention consists, 

therefore, in primarily cutting down the pave 
ment strip to a level slightly below and Substan 
tially parallel with the predetermined fine-grade 
plane; leaving the loose earth deposited upon the 
surface thus provided; then leveling; then level 

ing the said loose earthto a plane substantially 
parallel with but slightly higher than the prede 
termined fine-grade plane by leaving the most 
finely divided loose earth upon the said surface 
and removing coarse earth and Surplus finer 
earth; and then compacting and Smoothing the 
earth still remaining disposed upon said surface 
to substantially the exact predetermined fine 
grade plane and, while SO. Smoothing and com 
pacting said earth, also removing all surplusage 
thereof still remaining in advance of the com 
pacted and Smoothed earth. 
In this way a fairly thin layer of compact earth 

Of uniform density immediately underlies the 
fine-grade and forms a cushion between the pave 
ment slab and the road bed which prevents crack 
ing or rocking of said slab when set by reason 
of its support upon a very hard and dense point 
in the road bed and otherwise upon softer and 
yielding portions. This layer or cushion of earth 
is also advantageous in providing a uniform ab 
sorbent of the excess moisture presented by Port 
land cement concrete and the like and conse 
quently promotes uniform density of the slab of 
this material. 
The above described method may be carried 

out by hand but is obviously also and most advan 
tageously carried out by the machine of this in 
vention. 
In Fig. 24, I have diagrammatically illustrated 

the manner in which the method of this inven 
tion is carried out. In Said Fig. 24, the dotted line 
A indicates the predetermined fine-grade plane. 
The dotted line B indicates substantially the depth 
to which the road bed is plowed and scarified in 
the rough-grading in instances in which such 
plowing and scarifying is required. The dotted 
line C indicates the plane of first cut parallel with 
and below the predetermined fine-grade plane. 
The dotted line Dindicates the plane of the finely 
divided earth remaining deposited upon the sur 
face indicated by the dotted line C after removal 
Of the remaining earth from said surface. 

Obviously, if the nature of the earth is such 
that the absorption of Water from concrete and 
the weight of the pavement slab or the weight of 
the latter alone will further depress and com 
pact the thin layer of earth remaining upon the 
surface represented by the dotted line C, the com 
pacting and Smoothing of Said layer may be in 
a plane. very slightly higher than and parallel 
with the predetermined fine-grade plane to allow 
for this further or increased compaction. 
From the drawings and the foregoing descrip 

tion, it will be noted that the entire frame of the 
machine is of no appreciably greater height than 
is necessary to enable it to ride upon the highest 
side-forms used plus the height of the channel 
bars 1, 2, and 3, and the necessary clearance be 
tween their lower flanges and the crowns of the 
Side-forms. 
forms to be ten inches from base to crown and 
the channel bars 1, 2, and 3 to be nine-inch, then 
the elevation of the tops of Said channel bars 
above the fine-grade plane will approximate 
nineteen and one-half inches. This Will hold 
true in instances where the side-forms are of less 
height because, in such cases, the machine frame 
is elevated above the side-forms by lowering the 
supporting wheels thereof. 
This low structure is advantageous in that the 

main frame elements are thus disposed as closely 
as possible to the plane or planes of the stresses 
imposed thereon resulting from the resistance to 
travel occasioned by the earth being penetrated 
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by the shovel blades and being removed by the 
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conveyor mechanism. It is also advantageous in 
, other respects as, for example, in being bridged 
for passage of material trucks Over the same 
as pointed out in my Patent No. 1,934,289 pat 
ented December 12, 1933, and in applying trans 
porting means to the same as pointed Out in my 
Patent No. 1,940,659 patented December 26, 1933. 

It is very necessary, also, that the total length 
of the machine, front to rear, shall be no greater 
than the width of a flat-car in Order that the 
machine may easily and readily be transported 
by railway when desired without necessitating 
partial disassembly thereof. 
This limitation concerning the length of th 

machine, the limitation as to selling-price, and 
the limitation concerning its gross weight to pre 
vent overloading of the side-forms, have ren 
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dered difficult the solution of the problem of pro 
ducing a machine of this character capable of 
being advantageously used under almost if not 
every soil condition encountered in highway Con 
struction and which will also stand the rough 
usage and abuse to which outdoor equipment is 
usually subjected. The machine of this inven 
tion has successfully withstood every test to which 
it has been subjected and has been found to 
effect great cost economy and to pronote far 
more uniform pavements with respect to thick 
ness of slab throughout than has been possible 
heretofore. 
I claim as my invention: 
1. In a fine-grading machine of the type spec 

ified, the combination with mechanism for 
severing a superficial layer of earth from a pave 
ment strip and disposing the same loosely upon 
the resulting grade, of earth conveying and ele 
vating mechanism disposed behind said first 
named mechanism and comprising a bucket ele 
vator disposed at an incline and intersecting the 
vertical plane of a side edge of the pavement 
strip, and an endless conveyor equipped with 
scraper blades for moving loose earth laterally 
into the path of said buckets of said elevator and 
reducing the level of said loose earth to a pre 
determined degree, said bucket elevator includ 
ing a series of equally spaced apart buckets hav 
ing straight earth gathering edges, and addi 
tional buckets equipped with toothed edges.in 
terposed between certain of the successive buck 
ets of the first-named sets, the said scraper 
blades and said first-named buckets being equally 
spaced apart and having partially overlapping 
paths of travel wherein the same alternate with 
each other. 
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2. The method of fine-grading a pavement 
strip after the same has been ploughed and scari 
fied to an appreciable depth below the predeter 
mined fine-grade plane and thereafter compact 
ed to a substantially uniform degree, which con 
sists in first undercutting and loosening the Su 
perficial earth layer to a depth slightly below 
the predetermined fine-grade plane and to a 
plane substantially parallel therewith, then en 
moving the thus loosened earth to a level or 
plane substantially parallel with but slightly 
higher than the predetermined fine-grade plane, 
then pressing down and compacting the loose 
earth remaining in the pavement strip to the 
level of the predetermined fine-grade plane. 

3. The method of fine-grading a pavement 
strip after the same has been ploughed and scari 
fied to an appreciable depth below the predeter 
mined fine-grade plane and thereafter compact 
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ed to a substantially uniform degree, which cod 
sists in first undercutting and loosening the super 
ficial earth layer to a depth slightly below the pre 
determined fine-grade plane and to a plane sub 
stantially parallel therewith, then removing the 
thus loosened earth to a level or plane substan 
tially parallel with but slightly higher than the 
predetermined fine-grade plane, then pressing 
down and compacting the loose earth remaining 
in the pavement strip to the level of the pre 
determined fine-grade plane, and at the same 
time striking of surplus loose earth in excess of 
the volume thereof required to produce the com 
pact accurately fine-graded strip, and then re 
moving the last-mentioned surplus earth. 

4. The method of fine-grading a pavement 
strip which consists in first undercutting and 
loosening the superficial layer of earth to a plane 
parallel with and below the predetermined fine 
grade plane, then removing surplus loose earth 
to a plane parallel with-and sufficiently higher 
than the predetermined fine-grade plane to pro 
vide a volume of remaining loose earth in excess 
of that required to be compacted down to the 
predetermined fine-grade plane, then compact 
ing and smoothing part of said earth to a level 
coinciding With the predetermined fine-grade 
plane, and thereafter removing all remaining 
excess loose earth. 

5. The method of fine-grading a pavement 
strip which consists in first undercutting and 
loosening the superficial layer of earth to a plane 
parallel with and below the predetermined fine 
grade plane, then removing surplus earth to a 
plane parallel with and sufficiently higher than 
the predetermined fine-grade plane to provide 
a volume of remaining loose earth in excess of 
that required to be compacted down to the pre 
determined fine-grade plane, then compacting 
and smoothing part of said earth to a level coin 
ciding with the predetermined fine-grade plane, 
and at the same time striking of excess loose 
earth, and thereafter removing the latter. 

6. The method of fine-grading a pavement 
strip which consists in first undercutting and 
loosening the superficial layer of earth to a plane 
parallel with and below the predetermined fine 
grade plane, progressively along the pavement 
strip, then progressively removing surplus loose 
earth to a plane parallel with and above the pre 
determined fine-grade plane, then progressively 
compacting the loose earth to the predetermined 
fine-grade plane and at the same time progres 
sively striking of excess loose earth and progres 
sively removing the latter. 

7. The hereindescribed method of fine-grading 
a pavement strip which consists in first under 
cutting and breaking up an earth layer to a level. 
below that of the predetermined ultimate fine 
grade, removing a portion of said loose earth de 
posited upon the grade first produced and dis 
tributing the remainder of said loose earth sub 
stantially uniformly over said last-named grade, 
and then compacting and smoothing said last 
named loose earth to provide a surface coinci 
dent with the desired fine-grade. 

8. The hereindescribed method of fine-grading 
a pavement strip to a prescribed contour and 
level which consists in first detaching a super 
ficial earth layer overlying the ultimate desired 
fine-grade to a level below and substantially 
parallel with the said ultimate fine-grade, leav 
ing a portion of the detached earth layer upon 
the underlying earth surface and distributing the 
same substantially uniformly over the entire 

0 

20 

25 

30 

35 

40 

45 

50 

55 

85 

70 



0 

5 

1990,862 9 
width of the pavement strip and thereafter com-. 
pacting said last-mentioned detached earth, to 
the level and contour substantially coincident 
With the ultimate desired fine-grade. 

9. The hereindescribed method of fine-grading 
a pavement strip which consists in progressively 
detaching from said strip and breaking up an 
earth layer overlying and partially underlying 
the level and contour of the ultimate desired 
fine-grade, progressively removing a portion of 
said earth and progressively distributing the re 
mainder thereof Substantially uniformly Over the 
underlying earth surface from which said earth 
was detached and thereafter progressively com 
pacting said distributed earth to the level and 
contour of the desired ultimate fine-grade. 

10. The hereindescribed method of fine-grad 
ing a pavement strip which consists in first pro 
gressively forming a grade of Substantially the 

exact contour of the ultimate desired fine-grade 
and disposed below the level of the latter, then 
disposing a layer of loose earth progressively over 
the prepared grade, and then progressively com 
pacting Said layer of loose earth to substantially 
the level and contour of the ultimate desired fine 
grade. 

11. The hereindescribed method of fine-grad 
ing a pavement strip which consists in first pro 
gressively forming a grade of substantially the 
exact contour of the ultimate desired fine-grade 
and disposed below the level of the latter, then 
disposing a layer of loose earth progressively over 
the prepared grade to a level higher than the 
ultimate fine-grade, and then progressively com 
pacting said layer of loose earth to substantially 
the level and contour of the ultimate desired 
fine-grade. 

ROBERT D. BAKER. 
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