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ROAD workING MACHINE 
vernon H. Reisser, omaha, Nebr. 

Application February 17, 1941, serial No. 379,181 
12 Claims. (CI. 37-156) 

This invention relates in general to road work 
ing machines, and particularly to road working 
machines of the type embodying a power plant 
and traction unit attached to or built into a ve 
hicle which utilizes the traction wheels of such 
unit as the rear wheels thereof; is provided with 
Steerable front wheels located well ahead of the 
front end of the power plant, and has means for 
adjustably mounting an implement, such as a 
scraper blade, in a position adjacent and pref 
erably below the front end of the power plant. 
In order to provide for angular-adjustment of 
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Fig. 5 is a detail sectional view taken on the 
line 5-5 of Fig. 1; 

5. 

the blade with reference to the path of travel, 
it is customary in most road graders to suspend 
the blade on what is commonly known as a "cir 
cle,” embodying a pair of rings, one carrying 
the blade or other implement and rotatably sup 
ported upon the other, which is in turn suspend 
ed from the vehicle frame for vertical adjust 
ment, and has a draft connection to the frame 
which permits such adjustment. Such a circle 
and draft connection is sometimes referred to 
as the 'Sub-frame.' . - 
The present invention contemplates the use of 

such a sub-frame so arranged that the blade 
or other implement carried thereby may be po 
sitioned beneath the front end of the power 
plant, and has as its principal object to provide 
for a maximum amount of elevation of the blade. 
In all road machines of this general type which 
have been available for many years past, the 
elevation of the blade is limited by contact of 
the circle with the underside of the power plant 
or adjacent frame. 
arrangement wherein the circle does not contact 
the power plant and may, therefore, be elevated 
considerably above the bottom of the power plant, 
the elevation being limited only by contact of 
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Fig.6 is a detail cross-sectional view of the 
graderblade showing the blade supporting struc 
ture as viewed from the inside of the circle; and 

Fig. 7 is a plan view of the rotatable member 
of the circle unit, . . . . . . . 
As an example of one form in which the in 

vention may be embodied, I have shown in the 
drawings a grader comprising a standard tractor 
unit A, with the exception of the front wheel and 
-axle.assembly thereof; a main frame Bthe rear 
end of which is supported on the tractor unit A, 
the forward end of which is carried by a front 
wheel and steering unit C, and the intermediate 
region of which supports the forward end of the 
tractor unit. A;... and a sub-frame and blade as 
sembly D carried beneath the intermediate re 
gion of the frame B and at least partially be 
neath the tractor unit A. . . . . . 
The tractor unit A comprises a power plant 

f0, a transmission housing ff extending rear 
wardly therefrom and terminating in a rear axle 
and differential housing 2, and rear traction . 
wheels 3 mounted on a rear axle and differen tial: assembly, which is encased in the housing: 
f2. An operator's seat 4 is mounted on the 
housing. 2; and a steering wheel 5 is mounted 
on a steering shaft S. extending forwardly 

3) 

My invention provides an 
35 

the blade With the bottom of the power plant. 
This is accomplished by forming the rear side 
of the circle with a gap adapted to receive the 
forward end of the power plant as the circle is 
elevated to a plane intersecting the power plant. 
Other objects, the advantages and uses of the 

invention will become more apparent after read 
ing the following specification and claims, and 
after consideration of the drawings forming a 
part of the specification, wherein: . . . . 

Fig. 1 is a plan view of a road grader embody 
ing the invention; . . . . . . . . . . 

Fig. 2 is a side elevation of the same; . . . . . 
Fig. 3 is a plan view of the sub-frame and blade 

assembly; . . . . . . . : ... . . . . ; 
Fig. 4 is a transverse sectional view of the 

grader, taken on the line 4-4 of Fig. 1; . . . . . . 
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through the upper region of the power plant f : 
and connected by: an articulated shaft section 
fT to a steering worm unit 8. The rear end of 
the steering shaft f6 is journalled in a bracket 

on an arch 12 mounted on the frame B. : 
The frame B comprises a pair of sills f 9, pref 

erably of channel iron construction, the rear ends. 
of which are connected by a cross member 20 
and the forward regions of which are converged 
as at 2 and connected at their forward ends by . 
a bow cap 22 on which the steering worm unit . 
8 is mounted. A cross member 23, connects the 

sills 9 just ahead of the front end of the power 
plant O. ...: - - is . . . . . . . . ". . . . . 
The rear region of the frame B is supported 

upon the rear axle housing: 2; and secured 
thereto as indicated at 24 in Fig. 2. The power 
plant. 0 is suspended from the sills 9 by brack 
ets. 9. The forward end of the frame is provid 
ed with a downwardly projecting leg 25 (Figs. 2 

50 and 3) to the lower end of which the front axle 
26 is attached. . . . . . . is . . . . . . - . . . . . . . 

The front wheel unit C comprises the axle 26, 

55 which is connected to a steering shaft 29 ex 
a pair of wheels 27 steerably connected to the . -- 
axle. 26, , and conventional steering linkage: 28, 

  

  

  

  

  



2 
tending downwardly from the worm unit 18 and 
through the leg 25 (see Fig. 3). 
The sub-frame D comprises a circle unit, in 

dicated generally at 30 in Fig. 3, and a draw-bar 
3 extending forwardly therefrom and hitched 
at its forward end to the leg 25. The hitch 
comprises a U-bolt 32, the legs of which extend 
through the forward wall 33 of the leg 25, and 
are secured by nuts 34. An eye bolt 35 is linked 
to the U-bolt 32- and has a shank 35 anchored 
in a socket 37, which is secured to the forward 
end of the draw-bar 3i. The legs of the U-bol 
32 straddle the steering shaft, 29. 

5 
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the ring 38 the flange 39 is notched to receive 
it, and the two are welded together in the area. 
of contact. The cross-piece 58 cooperates With 
the struts 56 to give inherent rigidity to the ring 
38 across the gap 57. This inherent rigidity is 
assisted in resisting thrust longitudinally of the 
blade 44, by a strut 97 the ends of which bear 
against and are secured to the brackets 45, thus 
tying together the sides of the ring section 4. 
The sides of the ring section 39 are confined be 
tween the flange 43 and the extensions 49 so 
that the strut 91 in effect provides a bridging 
connection across the gap 57, adapted to trans 

The circle unit 30 comprises a non-rotatable. 
ring section 38 attached to the rear end of the 
hitch 3i and suspended from the frame B, and 
a rotatable ring section 4, which carries the 
grader blade 44. The ring section, 38 is formed 
of angle iron providing a vertical flange 39 and 
a horizontal flange 40. 
The rotatable ring section 4 is U-shaped and 

of substantially 180° circumferential extent. 
The ring section 4 is also of angle-iron, having 
a horizontal flange 42 overlying the flange 40 
and in Oscillatable bearing engagement there 
with, and a depending flange 43. - 

15 
mit loads in both directions. The Strut 97 is 
bracled to the central region of the ring section 
4 by a brace 98. 
The sub-frame and blade assembly D is sus 

pended from the main frame B by a pair of hy 

20 
draulic motors 59 each comprising a cylinder 60 
and a piston 6 operating therein. The cylin 
ders 60 are suspended from brackets 62 on the 
corners of an arch 63 mounted on the Sills 9, 

25 

The graderblade is supported by the ring 
section 4 through the medium of brackets, 45. 
Each bracket 45 is U-shaped in rear elevation 
(Fig. 4), and includes an Outer arm 46 which is 
welded to the flange 43, an inner arm 47, and a 

30 

web 48 which is in bearing engagement with the 
underside of the flange. 40. 
gagement is utilized for imposing the weight of 
the tractor on the blade to any extent that may 
be necessary. The bearing engagement of the 
flange 42 on the flange 40 is utilized for sup 
porting or partially supporting the weight of 
the blade while the blade is being carried in a 
raised position, or is being angularly adjusted 
about the axis of the circle. . . . . . . 
. The arms 47 have extensions 49-in bearing en 
gagement with the inner surface of the flange 
39, for the purpose of resisting thrust on the 
bladelongitudinally thereof, which might other 
wise tend to spring the sides of the ring sections 
39 and 4 apart. : : . . . . . . 
The blade 44 is backed with a beam. 50 of 

channel iron, the forward flange of which is 
welded to the blade. 
of the beam 50 and the rear side of the blade 
44 are a plurality of brackets 5t and 52, to which 
the lower ends of the arms 46 and 47 are piv 
oted by means of bolts 53. Each bracket 52 is 
formed at its upper end with a series of open 
ings 54, disposed on an arc concentric with a 
bolt 53, and adapted to receive a locking bolt 55 
extended through a registering opening in the 
a diacent arm 46. The several openings 54 pro 
vide a selective range of tiltable adjustment of 
the blade 44 about, the axis of the bolts 53. 
The ring 38 is formed with chordal struts 56 

which define the side extremities of a gap. 57, 
adapted to receive the forward end of the power. 
plant to when the subframe is elevated. The 
ring section 4 extends through a much smaller 
circumferential arc than the ring section .38 to 
permit the desired amount of angular adjust 

Welded to the upper side 

Such bearing en 
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ment of the blade without projecting a bracket 
45 into the gap 57. The ends of the struts 56 

... are secured, as by, welding, to the inner surface 
70 

of the flange 39. A cross member 58 is secured 
at its ends to the inner sides of the struts, 56. 
The rear end of the draw-bar 3 f is anchored to 
this cross-piece. Where the draw-bar crosses I; 

being attached to the brackets 62 by pivotal con 
nections 64. The piston 6 are attached to pis 
ton rods 65 the lower ends of which are pivoted 
at 66 to studs 67 secured to cross-pieces 99, which 
in turn are secured between the flange 39 and 
the struts 56. Operating fluid, such as oil from 
the crank case of the tractor, is admitted to the 
cylinders 60 below the pistons 6 through tubes 
68, moving the pistons upwardly so as to elevate 
the sub-frame, or above the pistons, 6 through 
tubes 69, moving the pistons downwardly so as to 
force the blade 44 into the earth. The fluid is de 
livered to the tubes .68 and 69 from a valve unit 
70 supported on the arch 72. The fluid is sup 
plied under pressure to the valve unit 70 through 
delivery and return lines T3 and 74, from a pump 
75 on the crank case.76 of the power plant f O. 
The valve unit 70 is adapted to control the flow 
of fluid from the delivery tube 73 to two sets of 
the tubes 68 and 69, one for each, of the hy 
draulic motors 59, and to selectively deliver fluid 
to either the tubes 68, for elevating the sub-frame, 
or to the tubes 69, for depressing the sub-frame. 
Valve levers 77 and 78 control the flow of fluid 
to the respective hydraulic units. . . . . 
End thrust against the blade is resisted by a 

stabilizer bar 79, one end of which is pivoted at 
80 to one of the struts 55 and the other end of 
which is pivoted at 8 a...to, a bracket 82a, de 
pending from the frame B. The stabilizer bar 79 
maintains the sub-frame and blade assembly 
centered laterally of the vehicle while permit 
ting elevation and lowering thereof. 
The position of angular, adjustment of the 

blade about the axis of the circle is fixed by a 
latch bolt 8 extending through registering open 
ingS. 82 in the flanges 42 and 40, respectively. 
There are a number of the openings 82 in the 
flange 42 corresponding to the desired range of 
blade adjustment. An angle member 96 secured 
to the flange 43 and having an opening into 
which the bolt 8 extends, provides purchase for 
the lower end of the bolt when loads are being 
transmitted between the flanges 40 and 42 through 
the bolt. One end of the brace 98 bears against 
the angle member 96, holding the latter securely 
in place. At its upper end the bolt 3i extends 
through a bracket 84 fixed to the draw-bar 3?. 
A spring 85, acting between the bracket 84 and 
a collar 86 on the bolt, urges the bolt toward 
latching position. A bell crank lever 87, pivoted 
at 88 to a bracket 89 on the draw-bar 3?., has a 
fork 90 which is connected to the collar 86 in 



such a manner as to 
thereto. Attached to the ul - - - - - - - 
is an operating cable 91, which extends around 
-a pulley 92 at the forward end of the frairie B, 
and thence rearwardly to - 
to which it is attache erod 93 has ali 
idle 94 positioned within reach of the operator 
when seated on the seat 4 of the tractor-init. 

During norma '. ^: ; 1 a - A 3 

mary bladel 

Ioad is taken on the lateh bolt 
component of the primary load, develope 
angularity of the blade he form Ö 
dihalt ; in the blac fisferred thröt 
the brackets 35 to the ring sectioh 4E, thence 
the ring section33 
T9 to the frame : 
thrust across the gap:57.: 

Since the hydraulic units may be operate 
individually, one end of the blade may be ele 
vated while the other end remains in contact 
With the earth. By howing the vehicle forward 
ly or rearwardly while the blade is in this posi 
tion (the latch bolt 8 having been previously 
lifted) the angularity of the blade may be 

the form of lo 

changed while the cperator remains seated at 
the controls. 
The chief advantage of the invention resides 

in the greatly increased range of vertical ad 
justment of the blade that is made possible by 
the gap 57 in the ring 38. 
The blade elevation achieved by my invention 

is adequate to bring the lower edge of the blade 
to the height of the front axle. If the circle 
Were continuous, only about a third as much 
elevation could be obtained. 

I claim: 
1. In a road machine, a power plant, a frame 

in the intermediate region of which said power 
plant is supported, means on which said frame 
is mounted for transportation over a road, a road 
Working implement, a sub-frame the forward 
end of which is hitched to the forward region of 
said frame and the rear region of which com 
prises a circle on which said implement is sup 
ported for pivotal adjustment, means supporting 
said circle for vertical swinging adjustinent 
arCund the hitch axis of said sub-frame to a, 
plane above the bottom of said power plant, said 
circle having in its rear region a gap in which 
the forward end of said power plant is received 
when the circle is in said plane. 

2. in a road machine, a power plant, a frame 
in the intermediate region of which said power 
plat is Supported, means on which said frame is 
Jolanted for trainsportation over a road, a road 
working implement, a sub-frame including a 
draw-bar the forward end of which is hitched 
to the forward region of said frame and the rear 
region of which comprises a circle including a 
ring Section fixed to the rear end of said draw 
bai', a ring Section osciliatably supported on said 
fixed ring section, an implement carried by said 
OScillatable ring section, and means supporting 
said fixed ring section for vertical swinging ad 
justment around the hitch axis of said sub-frame 
to a piane above the bottom of said power plant, 
said fixed ring section having in its rear region 
a gap in Which the forward end of said power 
plant is received when the circle is in said plane. 

3. in a road machine, a power plant, a frame 
comprising a pair of rails closely embracing and 
Supporting said power plant, means supporting 

of the lever 

an operating roaS3 

d by the 

The strut 97 transfers this 

10 

The lateral 

"fraine and the rear region of which 'comprises 

'power plant, said 

ment, sub-frame the forward hich is hitche eforward region of said 
'circle-on which said implement'is mounted for pivotal adjustment, means supporting said circle 
for vertical swinging adjustment around the 
"hitch axis a plane above the bottom of the 

cle having in its rear region 
a gap in which 

and at its intermediate region to said fixed ring 
section. . . . . . ... ... -- 

5. Aroad machine as defined in claim2, where 
5 in said fixed ring section has a pair of parallel 

longitudinal struts defining the side extremities 
of said gap, said struts being secured at their 

30 

ends to Said fixed ring Section in chordal relation 
thereto. 

6. A road machine as defined in claim 2, where 
in said fixed ring section has a pair of parallel 
longitudinal struts defining the side extremities 
of said gap, said: struts being secured at their 

35 
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ends to said fixed ring section in chordal relation 
thereto, and wherein said fixed ring section has a 
chordal cross strut defining the forward extrem 
ity of said gap, the ends of said strut being Se 
cured to the ring, the forward region of said sub 
frame comprising a draw-bar. secured at its rear. 
end to said strut and at its intermediate region 
to said fixed ring. section. ... - 

7. In a road machine, a circle structure com 
prising a rotatably fixed ring section having a 
vertical flange and an outwardly extending 

3 flange at the lower extremity thereof, a substan 
tially semi-circular oscillatable ring section hav 

...ing a horizontal flange Supported on said out 

t() 

wardly extending flange and a flange depending 
from the outer extremity thereof, a pair of de 
pending implement supporting brackets secured. 
to the sides of said depending flange, said brack 
ets being of inverted U-shape in rear elevation, 
including outer side arms welded to said depend 
ing flange, horizontal web portions in bearing 

5 engagement with the under surface of said out 
Wardly extending flange, and inner side arms 
formed with upwardly projecting extensions in 
bearing a SSociation with the inner Surface of said 
vertical flange. 

8. In a road grader, a frame, a sub-frame in 
cluding a circle section having a pair of parallel 
spaced struts secured in chordal relation to side 
regions thereof, cross pieces joining interme 
diate regions of said struts and side regions and 
terminating at said struts so as to leave an un 
obstructed space between said struts, hoisting 
mechanism universally pivoted to said cross 

70 

75 

pieces and means for transmitting thrust to said 
circle from the frame. . - . . . . 

9. In a road machine, a frame, forward and 
rear wheels on which said frame is mounted for 
transportation over a road, a power plant Sup 
ported in said frame and having a forward re 
gion depending below the frame and disposed 
forwardly of the rear wheels, a road working im 

inding portion of said 

  

  

  

  



4. 
plement, a circle on which said implement is 
mounted for pivotal adjustment, said circle hav 
ing a gap receiving the said depending forward 
region of the power plant means whereby said 
circle is supported for vertical adjustment to a 
plane above the bottom of said power plant, and 
means for transmitting to said circle the travel 
ling thrust developed by said power plant and 
rear wheels. 

10. A road machine as defined in claim 9, 
wherein the side regions of said circle which de 
fine said gap are in close embracing relationship 

: to the sides of Said power plant. 
11. In a road machine, supporting traction 

means, a frame projecting forwardly therefrom, 
a power plant supported in said frame and hav 
ing a forward region depending below the frame 
and disposed forwardly of said traction means, 
a road working implement, a circle on which said 
implement is mounted for pivotal adjustment, 
said circle having a gap receiving said depend 
ing forward region of the power plant, the side 
regions of the circle which define said gap being 
accommodated in the spaces lying for Wardly of 

O 

5 
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said traction means, beneath said frame, and 
on either side of said power plant and means on 
which said circle is mounted for vertical adjust 
ment to a plane above the bottom of said power 
plant. . 

12. In a road machine, supporting traction 
means, a frame projecting forwardly therefrom, 
a power plant supported in said frame and hav 
ing a forward region depending below the frame 
and disposed forwardly of said traction means, 
a road working implement, and a circle on which 
said implement is mounted for pivotal adjust 
ment, said circle having a gap adapted to receive 
said depending forward region of the power 
plant, the side regions of the circle which define 
said gap being accommodated in the Spaces lying 
forwardly of Said traction means, beneath Said 
frame, and on either side of said power plant, 
including means on which said circle is mounted 
for vertical adjustment relative to said frame, 
from a plane below to a plane above the bottom 
of said power plant. - 

VERNON H. REISSER. 


