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3,435,546 
PRECISION ROAD GRADER WITH TILTABLE 

FRAME 
Noel S. Iverson, New Ulm, Minn., assignor to New Ulm 

Manufacturing Company, New Ulm, Minn., a corpo 
ration of Minnesota 

Filed July 25, 1966, Scr. No. 567,524 
Int. Cl. E021? 3/ 76; A01b 63/104, 65/00 _ 

US. Cl. 37-408 8 Claims 

ABSTRACT OF THE DISCLOSURE 
A rigid frame having mold boards ?xed thereto, ground 

engaging wheels at its front and rear ends, and wheel 
mounting means, pivotally secured to the front and rear 
ends of the frame and operable to raise and lower the 
frame relative to the wheels and pivotally tilt the frame 
relative to the wheels on an axis extending longitudinally 
of the frame. 

Brie?y stated this invention involves an elongated and 
extremely rigid generally rectangular frame having pairs 
of supporting wheels at its opposite ends, the frame being 
supported for generally vertical movements relative to 
the wheels and for tilting movements relative to the 
wheels on a generally horizontal axis extending generally 
longitudinally of the frame. A plurality of mold boards 
are ?xed to the frame for common vertical and tilting 
movements therewith. A vertically disposed longitudi 
nally extending plate-like gate is mounted to one side 
of the frame forwardly of the rearmost mold board for 
movements toward and away from engagement with said 
rearmost mold board. The frame is fabricated from rigid 
steel plates welded together to provide top and bottom 
walls and spaced side walls, the top walls forming parts 
of a deck upon which an operator may move about. This 
invention further includes means mounting the pair of 
Wheels at one end of the frame for movements toward 
and away from each other transversely of the frame, and 
means for imparting transverse movements to the wheels 
of said pair, whereby to vary the tread width as said 
one end of the frame. The mold boards each comprise 
a plurality of mold board sections, some of which under 
lie the frame, others being removably secured to the 
frame in end-to-end relation to the underlying sections. 

Machines, such as land levelers and road graders here 
tofore produced, have relied upon their own weight to 
maintain the ground working element thereof at a pre 
determined level whereby to cut down high spots and 
?ll in low areas in the ground, such as a roadway, tra 
versed thereby. With machines of relatively light weight, 
rigidity of support of the ground working‘ blades or ele 
ments is lost to a great extent, resulting in uneven opera 
t‘ion and necessitating repeated smoothing operations on 
the roadway. Other equipment, having su?icient weight 
and rigidity to enable the grading operation to be com 
pleted with a single passage over the roadway, is usually 
so heavy and cumbersome as to be dii?cult to transport 
from one region to another. 
One of the objects of this invention is the provision 

of a road grader having means whereby the weight there 
of may be quickly and easily increased to provide extreme 
stability in operation, and as easily reduced for ease in 
transport. 

Another object of this invention is the provision of 
a road grader in which the effective width may be in 
creased for road grading purposes and decreased to a 
minimum for safe highway transport. 

Another object of this invention is the provision of a 
road grader having means for controlling discharge of 
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road material from the mold boards, whereby to facili 
tate leveling of high and lower areas in a road bed. 

Still, another object of this invention is the provision 
of a road grader which will control the grade and slope 
of a road with a high degree of accuracy. 
The above, and still further highly important objects 

and advantages of this invention will become apparent 
from the following detailed speci?cation, appended claims 
and attached drawings. 

Referring to the drawings, in which like reference 
characters indicate like parts throughout the several 
views: 

FIG. 1 is a view in top plan of a road grader produced 
in accordance with this invention, some parts being 
broken away; 

FIG. 2 is a view in side elevation, some parts being 
broken away and some parts being shown in section; 

FIG. 3 is a view in rear elevation; 
FIG. 4 is a view in bottom plan, some parts being 

broken away and some parts being shown in section; 
FIG. 5 is a view in front elevation, some parts being 

broken away; 
FIG. 6 is an enlarged transverse section taken substan 

tially on the line 6—6 of FIG. 1; 
FIG. 7 is an enlarged fragmentary detail in section, 

taken substantially on the line 7—7 of FIG. 2; 
FIG. 8 is an enlarged fragmentary view in bottom plan, 

as seen from the line 8—8 of FIG. 6; and 
FIG. 9 is an enlarged fragmentary section taken sub 

stantially on the line 9-»9 of FIG. 2. 
In the embodiment of the invention illustrated, an 

elongated generally rectangular rigid frame is indicated 
in its entirety by the reference numeral 1. The frame 1 
is preferably made from heavy sheets or plates of metal, 
such as steel, welded together to provide top walls 2, 3, 
4 and 5, side walls 6, 7, 8 ‘and 9, front end walls 10 and 
rear end walls 11, and bottom walls 12, 13, 14 and 15. 
The top and bottom walls 4 and 14 are connected by 
front and rear wall portions 116 and 17 that are welded 
at their opposite ends to the adjacent side walls 8 and 
9, and the top and bottom walls 5 and 15 are likewise 
connected by front and rear wall portions 18 and 19 
that are likewise welded at their opposite ends to the 
adjacent side walls 8 and 9. A pair of transverse parti 
tions 20 and 21 are welded within the spaces de?ned by 
the walls 6, 8, 10 and 11 and Walls 7, 9, 10 and 11 
respectively, the various walls and partitions cooperating 
to de?ne liquid tight ballast chambers 22, 23, 24, 25, 26 
and 27, see particularly FIG. 4. Each of the ballast cham 
bers 22—27 is independent of the others thereof, and is 
provided with an individual liquid inlet opening 28, see 
FIG. 1. Similarly, each ballast chamber 22-27 is provided 
in its bottom wall with an individual drain opening 29, 
the openings 28 and 29 being normally closed by con 
vention means, such as removable pipe plugs or the like, 
not shown. 

With reference to FIGS. 1 and 4, it will be seen that 
the front and rear wall portions 16 and 19 respectively‘ 
are longitudinally inwardly spaced from their adjacent 
end walls 10 and 11, and that the wall portions 17 and 
18 are disposed in longitudinally spaced relationship. 
Intermediate the walls 17 and 18, a plurality of cross 
bars 30 extend between the side walls 8 and 9, and sup 
port a deck portion or grill 31 substantially at the com 
mon level of the top walls 2—5, the top walls and grill 
31 providing a deck for the operator. The deck further 
supports various equipment, such as an operator’s seat 
32, a control console 33, an engine 34, a pump 35 coupled 
to the engine 34, a fluid reservoir 36, a tool box 37 
and coils of wire or the like 38. A deck portion 39 
extends rearwardly of the frame 1 and terminates in 
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steps 40 by means of which the operator gains access 
to the top of the frame 1. A handrail 41, encompassing 
the work area above the frame 1, is supported in up 
wardly spaced relation thereto by spaced legs or the 
like 42. 

The frame 1 is supported above the ground for gener 
ally vertical movements and for tilting movements on a 
generally horizontal axis extending longitudinally of the 
frame 1 by front and rear pairs of pneumatic tire equipped 
wheels 43 and 44 respectively. The front wheels 43 are 
journalled on opposite ends of a transverse axle 45 that 
is rigidly connected to an elongated draft member 46 
fragmentarily shown, but of conventional structure 
adapted to be connected to a prime mover, such as a trac 
tor or truck, not shown. A bellcrank 47 is journalled at 
its intermediate portion on a generally horizontally dis 
posed transverse shaft 48 that is bolted or otherwise rigid 
ly secured at its opposite ends to mounting pads 49 welded 
or otherwise rigidly secured to the front end portions of 
the side Walls 8 and 9, see FIGS. 1, 4 and 5. The bellcrank 
47 comprises a lever arm 50 that extends generally for 
wardly from the shaft 48 and is secured at its outer end 
to a conventional ?fth wheel 51 that is pivotally mounted 
to the draft bar or tongue 46, as indicated at 52, on a 
generally horizontal axis extending longitudinally of the 
frame 1. The bellcrank 47 further includes generally up 
wardly extending lever arms 53 that are pivotally con 
nected at their outer ends to a pair of plunger rods 54 
that are axially movable in cooperating ?uid pressure 
cylinders 55 which in turn are pivotally connected to 
mounting brackets 56 extending upwardly from the top 
wall 4 of the frame 1. The cylinders 55 may be assumed to 
be operatively connected in hydraulic circuitry including 
the pump 35 and control valves, not shown, but mounted 
in the operating console 33, the cylinders 55 being opera 
tive to pivotally move the bell crack 47 about the axis 
of the shaft 48 to raise and lower the front end of the 
frame 1 relative to the adjacent wheels 43. 
A second bellcrank 57 has its intermediate portion 

journalled on a generally horizontally disposed transverse 
shaft 58 which, like the shaft 48 has its opposite ends 
rigidly secured to a pair of mounting pads 59 that are 
welded or otherwise rigidly secured to the frame sidewalls 
‘8 and 9 adjacent the rear end walls 11. A generally hori 
zontally disposed arm portion 60 of the bell crank 57 
extends rearwardly from the shaft 58 and terminates at 
its rear end portion in a shaft 61 on which is journalled 
a bearing 62 rigidly secured to the longitudinally central 
portion of the transverse axle housing 63. A pair of axially 
aligned wheel axles 64 are axially slidably mounted in 
the axle housing 63, each of the axles 64 journalling a dif 
ferent one of the rear wheels 44. It will be noted that 
the axis of the bell crank shaft 61 is generally horizontal 
ly disposed and extends generally longitudinally of the 
frame 1, like the axis of the pivotal connection 52.. 
The bell crank 57 further includes a depending bifur 

cated lever arm portion 57a, to the lower end portion 
of which is pivotally connected one end of a tie rod or 
bar 57b, the tie rod 57b extending forwardly and up 
wardly between the frame walls 17 and 18 and through 
an opening 570 in the grill 31, the front end of the tie 
rod 57b being connected to a turnbuckle 57d which in 
turn is operatively coupled to the upper ends of the lever 
arms 53. The arrangement is such that, when the bell 
crank 47 is operated by the ?uid pressure cylinders 55 
‘in a direction to raise the front end portion of the frame 
1, the tie rod 57b will move the bell crank 57 in a direc 
tion to raise the rear end portion of the frame 1 a like 
amount. Adjustment of the turnbuckle 57d will impart 
‘raising or lowering movements of the rear end portion 
of the frame 1 relative to the front end thereof, as de 
sired. 
Means for tilting the frame 1 with respect to the wheels 

43 and 44 about the substantially aligned axes of the 
pivot connection 52 and shaft 61 comprises a ?uid pres 
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4 
sure cylinder 65 pivotally connected at one end to a pair 
of brackets 66 welded to the axle housing 63, and a co 
operating plunger rod 67 axially slidably mounted in the 
cylinder 65 and pivotally connected to an arm 68 project 
ing laterally outwardly from the bell crank 57, see partic 
ularly FIG. 6. The cylinder 65 is operatively connected 
to the pump 35 by conventional conduit means, not 
shown, and controlled by valve means, not shown, but 
which may be assumed to be disposed in the control con 
sole 33. 
The axially slidable mounting of the axles 64 in the 

axle housing 63 permits the rear wheels to be moved 
axially toward and away from each other to provide a 
relatively narrow base of support for the frame 1 and parts 
carried thereby, for highway travel, or to provide a rela 
tively wide base of support for the frame 1 and parts car 
ried thereby during the grading operation. For the pur 
pose of imparting such movements to the rear wheels 44, 
I provide a pair of ?uid pressure cylinders 69 disposed 
in parallel relationship to the common axis of the axles 
64 and connected at their inner ends to the axle housing 
as indicated at 70, see particularly FIG. 8. The cylinders 
69 are provided with cooperating axially outwardly ex 
tending piston-equipped plunger rods 71 that are each at 
tached at their outer ends to a different one of the axles 
64, by means of brackets or the like 72, see FIGS. 3, 6 
and 8. The cylinders 69 are connected for common oper 
ation by conduits 73 and 74 which may be assumed to be 
operatively connected to the pump 35 and control means 
in the console 33. Means for releasably locking the axles 
64 in different positions of axial movement thereof, com 
prises a pair of tubular members 75 Welded or otherwise 
secured to the axle housing 63 in parallel relationship 
to the axles 64, and anchoring rods or bars 76 slidably 
mounted in the tubular member 75 and having outer 
ends rigidly secured to respective ones of the axles 64 by 
anchoring lugs 77, see particularly FIG. 7. Each of the 
tubular members 75 is provided with a plurality of axial 
ly spaced transverse openings 78 that are alignable with 
a transverse opening 79 in the respective one of the 
anchoring rods '76. Anchoring pins, not shown, extend 
through aligned pairs of openings 78 and 79 to rigidly 
hold the axles 64 against axial movement in the axle 
housing 63. 
A plurality of cooperating mold boards are anchored to 

and depend from the frame 1, comprising front, inter 
mediate and rear mold boards 80, 81 and 82 respectively. 
Each of the mold boards are disposed at oblique angles 
to the longitudinal dimension of the machine and to the 
adjacent mold board, as shown in FIGS. 1 and 4. The 
intermediate mold board 81, comprises a pair of mold 
board sections 83 and 84, the former of which is bolted 
or otherwise rigidly secured to a pair of brackets 85 
that are welded to the underside of the frame 1, the mold 
board section 84 being disposed in end-to-end relation 
ship with the section 83, and bolted or otherwise releas 
ably secured to a bracket 86 welded to the bottom wall 
13 and sidewall 7 of the frame 1. As shown, the inter 
mediate mold board section 84 extends laterally outward 
ly beyond the plane of the sidewall 7 and is secured adja 
cent its outer end to a brace bar 87 that is removably 
secured to a mounting bracket 88 welded to the bottom 
wall 13, see FIGS. 2 and 4. The rear mold board 82 
comprises a plurality of mold board sections 89, 90 and 
91, disposed in end-to-end relationship, the section 89 be 
ing disposed in rearwardly spaced relation to the mold 
board section 83 and rigidly anchored to a pair of mount 
ing brackets 92 that are welded to the bottom walls 12 
and 13 of the frame 1. The mold board section 90 is 
bolted or otherwise releasably secured to a bracket 93 
welded to the adjacent sidewall 6 and bottom wall 12 of 
the frame 1 and braced adjacent its outer end by a brace 
arm or bar 94 that is removably secured to a mounting 
bracket 95 welded to the bottom wall 12, see FIG. 4. The 
mold board section 91 is bolted or otherwise releasably 
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secured to a bracket 96 similar to the bracket 93 but 
welded to the bottom wall 13 and side wall 7 of the frame 
1 adjacent the rear end thereof. The front mold board 80 
is disposed substantially evenly with the mold board sec 
tion 84, but at the opposite side of the frame 1 thereof, 
and has its inner end portion bolted or otherwise releas 
ably secured to a pair of mounting brackets 97 and 98 
welded to the bottom wall 12 of the frame 1. The mold 
board 80 projects generally laterally outwardly from the 
adjacent side wall 6 of the frame 1 and is braced at its 
outer end portion by a rigid tie bar 99 having its opposite 
end- portions secured to the outer end portions of the 
mold board 80 and mold board section 90. 
The mold boards 80 and 81 are provided along their 

lower edges with toothed digging blades 100, the several 
mold board sections 89, 90 and 91 being provided along 
their lower edges with smooth edged scraping blades 101. 
During forward progress of the machine over a road to be 
graded, the teeth 100 dig into and break up the surface of 
the road, the mold boards 80 and 81 guiding the broken 
up surface particles generally laterally of the machine. 
and toward the mold board section 90 of the mold board 
82, the mold board 82 distributing the material uniformly 
over the width of the area covered by the mold board 82 
during its movement over the roadway. By proper manip 
ulation of the controls within the console 33 to raise or 
lower the frame 1 and parts carried thereby, relative to 
the wheels 43 and 44, the depth of cut made by the blades 
in the road bed can be controlled with a high degree of 
accuracy. Further, by adjustment of the turnbuckle 57d, 
the elevation of the rear mold board 82 relative to the 
mold boards 80 and 81, may be accurately controlled, this 
being done by raising or lowering the rear end of the 
frame 1 relative to the rear wheels 44. 
When it is desired to move material from a high spot 

or area in the road and transport the same for deposit in a 
hollow or lower area, I provide means, now to be de 
scribed, for con?ning material forwardly of the rear mold 
board 82 and against movement of the same toward the 
outer end of the rear mold board section 91. A vertically 
disposed support frame 102 comprises an elongated plate 
like member 102 extending longitudinally of the frame 1 
adjacent the side wall 7 thereof, a plurality of vertically 
extending stiffening ribs 104 welded to the platelike mem 
ber 103 and a pair of vertically spaced parallel guide rails 
105 welded to the ribs 104 and platelike member 103, and 
extending longitudinallly of the frame 1. The platelike 
member 103 and ribs 104 are welded to the bottom wall 
13, and are braced by a pair of angularly disposed struts 
106, see particularly FIGS. 4 and 9. A vertically dis~ 
posed platelike gate 107 extends longtiudinally of the 
frame 1 adjacent the support frame 102, and is provided 
with bearing members 108 and 109 that engage the guide 
rails 105 for movements with the gate 107 longitudinally 
of the frame 1 and toward and away from engagement of 
the rear end 110 of the gate 107 with the rear mold board 
section 91. Means for imparting movements to the gate 
107 longitudinally of the frame 1 comprises a ?uid pres 
sure cylinder 111 rigidly secured to the platelike member 
103 by means of a bracket 112, and a cooperating piston 
equipped plunger rod 113 axially movable in the cylin 
der 111 and having an outer end secured to a lug or 
bracket 114 welded to the gate 107. The cylinder 111 may 
be assumed to be connected in a ?uid circuit by suitable 
conduit means, not shown, but including the pump 35, 
reservoir 36, and control means, not shown, but contained 
within the control console 33. By controlling the opening 
between the rear end 110 of the gate 107 and the rear 
mold board 82, the spread of gravel or road material 
over the surface traversed by the machine can be accu 
rately controlled without the necessity for changing the 
angular relationship of the rear mold board 82 relative to 
the direction of travel of the machine. If desired, the 
grader of this invention may be automatically controlled 
by suitable control mechanism, including a sensing ele 
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ment 115 that is mounted, by means of a vertical adjust 
ment mechanism 116 carried by a transverse boom 117 
having its inner end mounted in a transverse socket 118, 
the boom 117 being further supported by angularly dis 
posed arms or tie rods 119 that are releasably secured at 
their inward ends to mounting ears or the like 120 on the 
frame 1. With reference to FIGS. 1 and 4, it will be seen 
that another socket 118 and a second pair of ears 120 are 
disposed at the opposite side of the frame 1, so that the 
boom 117 and parts carried thereby may be selectively 
mounted at either side of the frame 1. The sensing ele 
ment 115 is adapted to engage a length of taut wire or 
cable 121 stretched along the roadway at a predetermined 
height, it being assumed that the sensing element 115 con 
trols operation of the cylinders 55 for maintaining a given 
elevation of the several mold boards. The speci?c mecha 
nism for automatically controlling the height or elevation 
of the mold boards, as well as that for controlling the op 
eration of the tilting cylinder 65 do not in and of them 
selves comprise the instant invention, hence, for the sake 
of brevity, more detailed showing and description thereof 
is omitted. 
By ?lling the various ballast chambers 2227 with 

liquid, such as water, su?icient weight is imparted to the 
machine to enable the same to quickly and et?ciently pro 
vide a smooth and even surface to a road made from ex 
tremely heavy material and in a highly deteriorated con 
dition, requiring a cut of maximum depth. In practice, I 
have been able to control the accuracy of grade within 
plus or minus one-eighth inch and an accuracy of slope 
control within plus or minus one-eighth of one percent. 
The ballast chambers are of such size that ?lling of the 
same with Water increases the weight of the machine by 
30,000 pounds, which makes the machine highly stable 
during the road grading operation. When the road is com 
pletely graded, and it is desired to move the machine to 
a distant point for further operation, draining of the bal 
last tanks is a simple operation, whereby to effectively 
lighten the machine for road transport. By removing the 
boom 117 and parts carried thereby, as well as the mold 
board 80 and mold board sections 100 and 101, and op 
erating the cylinders 69 to move the rear wheels 44 to 
their laterally inwardly retracted positions, the machine 
becomes su?iciently narrow to be towed or otherwise 
moved along the highway with relative safety. When ar 
riving at a destination for further grading operation, it is 
a simple matter to re?ll the ballast chambers with water 
and remount the mold board sections and control means, 
if required. 

While I have showed and described a commercial em 
bodiment of my precision grading machine, it ,will be 
understood that the same is capable of modi?cation with 
out departure from the spirit and scope of the invention, 
as de?ned in the claims. 
What is claimed is: 
1. A precision road grader comprising: 
(a) an elongated, generally rectangular rigid frame, 
(b) front and rear pairs of ground-engaging wheels at 

the front and rear ends respectively of said frame, 
(c) front and rear wheel mounting means pivotally 
mounted on the front and rear ends respectively of 
said frame on generally horizontal axes transversely 
of the frame mounting said pairs of wheels for gen 
erally vertical movements of said frame relative to 
said pair of wheels and for tilting movements of said 
frame relative to said pairs of wheels on a common 
generally horizontal axis extending longitudinally of 
said frame, 

(d) a plurality of ground-engaging mold boards under 
lying said frame, 

(e) means ?xedly mounting said mold boards on said 
frame for common generally vertical and tilting 
movements with said frame relative to said wheels, 

(f) means between said front and rear ends respec 
tively of said frame and said front and rear wheel 
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mounting means for imparting pivotal movement to 
said wheel mounting means to generally vertically 
move said frame relative to said front and rear pairs 
of wheels, 

(g) and independent means mounted between said 
frame and one of said wheel mounting means for 
imparting said tilting movements to the frame rela 
tive to said pairs of wheels. 

2. The road grader de?ned in claim v1 in which said 
frame comprises, top and bottom walls, sidewalls and 
spaced partitions cooperating to provide a plurality of 
liquid tight ballast chambers at opposite sides and ad 
jacent the front and rear ends of said frame, each of said 
chambers having an inlet and a drain outlet. 

3. The road grader de?ned in claim ‘1 in which said 
mold boards comprise front, intermediate and rear mold 
boards each disposed at an oblique angle to an adjacent 
mold board and to the longitudinal dimension of said 
frame, characterized by a generally vertical disposed plate 
like gate extending longitudinally of said frame, means 
mounting said gate at one side of said frame between said 
intermediate and rear mold boards for movements longi 
tudinally of said frame toward and away from engage 
ment with said rear mold board, and means for imparting 
said movements to said gate. 

4. The road grader de?ned in claim 1 in which said 
wheel mounting means comprises a pair of bell cranks 
having intermediate portions pivotally mounted on the 
front and rear ends respectively of the frame on said gen 
erally horizontal axes extending transversely of the frame, 
each pair of Wheels being operatively connected to a dif 
ferent one of said bell cranks for bodily tilting movements 
generally on said longitudinally extending axis, and a 
longitudinally adjustable tie member having opposite ends 
secured each to a different one of said bell cranks. 

‘5. The road grader de?ned in claim 1 in which said 
wheel mounting means includes a pair of bell cranks hav 
ing intermediate portions pivotally mounted on the front 
and rear ends of the frame respectively on said generally 
horizontal parallel axes extending transversely of the 
frame, characterized by a transverse axle housing opera 
tively connected to one of said bell cranks and a pair of 
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transverse axles mounted in said axle housing for axial 
sliding movements and each connected to a different one 
of the wheels of the adjacent pair of wheels, and means 
for imparting axial movements to said axles in opposite 
directions relative to each other to vary the distance be 
tween the wheels of said adjacent pair transversely of said 
frame. 

6. The road grader de?ned in claim 5 in which said 
means for imparting tilting movements to the frame com 
prises a ?uid pressure operated motor connected to said 
one the bell cranks and to said axle housing and operative 
to vary the angular displacement between the axes of said 
axles and the axis of pivotal movement of said one of the 
bell cranks. . 

7. The road grader de?ned in claim 5 characterized by 
means connecting the other of said bell cranks to its ad 
jacent pair of wheels for common steering movements of 
its adjacent wheels relative to said frame. 

8. The road grader de?ned in claim 7 in which said last 
mentioned means includes a normally transverse hori 
zontal axle for said last-mentioned pair of wheels, and a 
?fth wheel operatively connecting said transverse hori 
zontal axle to said other bell crank. 
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