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Patented June 22, 1926. 1,589.783 
UNITED STATES PATENT OFFICE. 

FRANKLIN E, ARNDT, OF GALION, OHIO, ASSIGNOR. To TiE GALION IRON WORKs & 
MFG. CO., OF GALION, OHIO, A CORPORATION OF OHIO. 

REAR, AXLE NIOUNTING FOR, ROAD GRADERS, 

Application filed March 18, 1924. 

This invention relates to road graders, 
and particularly to that type of grader 
wherein the rear axle is laterally extensible 
and is pivotally connected with the frame 
so that the rear axle may be adjusted to 
different work to be done. 
One of the necessities of structures of this 

clharacter is that the mechanism shall be 
strong, positive in its action, and readily 
manipulated. 
The general object of the present inven 

tion is to provide a construction which se 
cures these results, and a further object is 
to provide axle Supporting means in which 
the parts are entirely housed so that no dirt 
an enter into the gearing. 
A still further object is to provide means 

for firmly locking the axle in its extended 
position against any sidewise thrust. 
Another object is to provide an improved 

form of box with means for holding the 
two shafts or spindles in the box in proper 
spaced relation against bending strain and 
which will have as little contact as possible 
with the spindles or racks to thereby reduce 
friction as much as possible. 

Still another object is to provide in 
proved means whereby the box, holding en 
closed the overlapping portions of the axle 
spindles and their racks, may be pivotally 
supported on the frame for swinging move 
ment in a horizontal plane, and to provide 
Ileans for shifting this box which is of 
such character that it will hold the box from 
further swinging movement in either di 
J'ection. - . 

Other objects have to do with the details 
of construction and arrangement of parts 
as will appear more fully hereinafter. 
My invention is illustrated in the ac 

companying drawings, wherein:- 
Figure 1 is a top plan view of the rear 

portion of a road grader constructed in ac 
cordance with my invention; 

Figure 2 is a rear elevation of the con 
struction illustrated in Figure 1: 

Figure 3 is a section on the line 3-3 of 
Figure 1: 

Figure 4 is a horizontal longitudinal Sec 
tion through the box within which the re 
spective axle spindles and their respective 
racks are housed: 

Figure 5 is a perspective view of the axle 
housing box showing the various parts Sep 
arated; - - 

vex face of the axle at intervals. 

Serial No. 700,118. 

Figure 6 is a top plan view of the axle 
housing box; 

Figure is a section on the line 7-7 of 
Figure 6; 

Figure 8 is a transverse section through 
the slide which connects the swinging end 
of the spindle box to the operating screw. 

Figure 9 is a top plan view or the con 
struction illustrated in Figure 8; 

Figure 10 is a perspective view of one of 6; 
the locking clutches for one of the operating 
shafts; 

It will be seen that I have illustrated only 
So much of a grader as is pertinent to my 
present invention, it being understood that 
the invention applies to road graders such 
as are used for heavy work and which are 
normally drawn by tractors. 
Referring to the drawings, 10 designates 

the frame beams of the machine, these beams 
being shown as parallel and as support 
ing a platform 11 of any suitable character, 
this platform li in turn being supported by 
transverse beams 13, these being riveted to 
the extremities of the beams 10 and being 
supported thereby. To these transverse 
beams 13 are attached the downwardly and 
centrally extending supporting brackets 14. 

Operatively supported upon these brack 
ets 14 is a box, designated generally 15, 
which box is pivotally connected at one end 
of the supporting frame, as will be later 
stated, and at its other end is free to swing. 
This box is adapted to contain the axles 
16 and 17, these axles being illustrated 
particularly in Figure 4. The box, as 
shown in Figure 5, consists of a top plate 
18, a bottom plate 19, and the opposed side 
plates 20. These side plates are formed 
channel-shaped in cross section and at in 
tervals are formed with rounded bosses 21, 
through which the bolts pass which hold 
the top plate, and bottom plates and the side 
plates together. 

Attached to the bottom plate 19 and ex 
tending longitudinally thereof and disposed 
along the middle thereof is the spacer 22 
which is bolted to the bottom plate, there 
being bolts passing through the top plate 
and thus through this spacer. This spacer, 
as shown in Figure 7, has vertically con 

... cave side faces and longitudinally extending 
slots 23 with vertical concavely opposed rods 
24 so that the spacer only touches the con 

The upper 
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rack teeth 30. The remainder of th 
is formed upon its inner face with recesse 

25. 

cesses 31 is to lighten the racks without any 
... so undue loss of strength. 
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2. 

ind under faces of the space: 22 are lo 

and 15). 
is cut away at its diamatically opposite 
corners, as at 26, for the passage of the 
shafts 27 which carry the pinions 28, as 
shown in Figure 4. The space between each 3. S. 
concave face of the spacer 22 and the side 
waii. 2) is sufficient to accom}}nodate any 
connection with each shaft and rack 29. 

his rack, as shown most clearly in Figure 
has a length somewhat greater thai) the 

h of the box within which the rack 
()ise 
one end with the outwar dly confronting 

31 intersected by transverse and longitudi 
inal ribs 32 so that the rack, while having a 
plurality of points of contact with the axle 

17, as the case may be, only 
- - Sile spindle 
but is sufficiently engaged therewith to pre 
spindle 16 or 1 - - - - 
ears at intervais against th 
vent E. tendency of the axle spindle and 
the rack to buckle with relation to each 
other The purpose of making these re 

Each rack is attached to the axle spindle 
at its outer end by means of a bolt, rivet 
or the like 33, while the opposite end of 
each rack extends laterally to provide an 
eye 34 through which the axle spindle 
passes. The pinions 28 mounted upon the 
shafts 27 engage the teeth of the rack and by 
turning these wheels it is obvious that the 

40 

racks will be shifted inward or outward and 
that each rack and its corresponding axle 
spindle may be shifted independently of the 
other rack and spindle. 
The detailed means whereby the axle 

spindles are shifted inward or outward hav 
ing been described, I will describe the man 
ner in which the box is mounted for swing 
ing movement. As shown in Figure 5, the 

s 

side members 20 are provided each adjacent 
one end with an outwardly projecting flange 
or web 35 which is approximately semi 
circular in form and has a downwardly 
depending marginal flange 36, this marginal 
flange 36 being arcuate in form. The 
brackets 14 which are bolted to the top 
plate 18 have bolted to them the vertically 
extending irons 37 having inwardly extend 
ing terminal ends 38 which bear against 

60 

... as the under faces of the arcuate flanges 36 
in Figure (, --- - illustrated and ti 

the box for rotative moveme 
The opposi 

upon its upper surface by means of rivets 
of bolts passing through the holes. 39 in the 

' formed with a circular base dange 41 which 
plate 18 the bearing nember 40. This bear 
ing member, as illustrated in Figure 7, is 

1,589,783 
- is 1. 

tudinally recessed, as at 25. The spacer has 
a length equal to the length of the piates i8 

Each of these plates 18 and 19. 

rates and each rack is formed adjacent 

rack 

ts 

te end of the box has mounted 

is liveted, loited or otherwise attached to 
the upper piate 18 by bolts 42 passing 
through the perforations 39 and has a ce. 
tral hub 43, which at its lower end bears 
upon the upper face of the plate 18. 

assing through this central hub 43 is 
the king bolt 44 which extends downward 
through an aperture in the separator 23 and 233 (i. 
of course, downward through the two plates 
iS and 19, this bolt having a head at one end 
and a nut i5 at the other. Extending longi 
tudinally of the machine and immediatel' 
above this member 40 is a guide bar 46 
which is attached at its ends in any suitable 
maniel to the transversely extending an 
ii'ois 13, and upon this guide bar there; 
mounted a slide 47 which is illustrated 
detail in Figures 7 and 8. As shown in 
iFigure 8, the side is formed with the lateral 
flanges 48 which embrace the side edges of 
the guide 46 and are adapted to slide thei'e- 
on. The side and end walls 49 of this slide 
define a rectangular opening 50 within 
which is disposed a nut 5i. The end walls 
52 of the member 47 are downwardly re 
cessed or cut away at 53, as shown in Fig 
ure 8, for the passage of a worn shaft. 54. 
This wolian shaft passes through the nit 
engaging with the thread 55 thereof, and 
obviously as the worm shaft is rotated it 
will act to shift the nut, longitudinally 
along the shaft and will this cause 
the slide 47 to move longitudinally 
along the guide bar 46 and thus shift 
the free end of the box. Of course. 
it is obvious that under these circumstances 
the longitudinal axis of the box will change 
its angular relation to the shaft 54 and to 
the guide bar 46, and it is to this end that 
the slide has swivel engagement with the 
lipwardly projecting hub portion 43 of the 
box, as illustrated in Figure 7. It will be 
obvious also that as the shaft 54 is rotated 
in one direction or the other, the box will 
be Syung upon its center and thus the axle is 

; : 

S 

will be disposed at any desired inclination to 
the iine of draft, the nut 51 being held fi'oh 
any longitudiinal movement relative to the 
side and front any rotary movement. - 
for the purpose of operating the shafts i. 

27 which carry the pinions, each shaft, as 
illustrated in Figure 3, is upwardly ex 
tended, and the pinion is splined upon th 
shaft so that the shaft is vertieally movable 
with relation to the pinion 28. The shaft. 
is mounted in an upstanding t-shaped 
frame 56, through which the shaft pas 
The shaft is urged downward by mean 
a spiring 57 bearing at its upper end aga 
the upper end of the frage 56 and at its 
lower end against a collar 58. The lower 
end of the shaf w 
having downwai 
which are adapted to cl: lily 
directed clutch teeth 60 mounted upon an 
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angle iron 61, as illustrated in Figure 10, 
this angle iron being bolted to the frame. 
Thus it is obvious that when the shaft 27 is 
forced downward by the spring 57, the 
clutch teeth on the collar 59 will engage with 
the clutch teeth 60 to hold the shaft and 
therefor, hold the pinion from rotation. 

For the purpose of lifting the shaft 27 
out of its engagement with the fixed clutch 
teeth 60, provide upon the shaft 27 above 
the upper end of the frame or stand 56, the 
collar 62 and mount upon the upper face of 
the stand 56 the cam member 63 having a 
can whose face is concentric to the axis of 
the shaft 27, this face being spiral or helical. 

Disposed between the collar 62 and this 
calm member 63 is a rotatable cam member 
64, the under face of which is helical and 
fits the helical face of the cam 63. This 
can member 64 is provided with the out 
standing arm 65 whereby this cam may be 
l'otated. Obviously upon a rotation of the 
cam in one direction, the shaft 27 will be 
raised so as to free it from the clutch teeth 
G() and, therefore, the shaft may be rotated 
by means of the wheel 67 or through other 
suitable means to that end. On the other 
hand, when the handle 65 is turned in the 
opposite direction, the shaft 27 will be 
lowered and engaged from any rotative 
movement, thereby locking the pinions 28 
and locking the spindles 16 and 17 and their 
coacting racks. 

it will be seen from Figure 2 that there 
are two of these shafts 27 located at oppo 
site ends of the box. 15 and thus each axle 
spindle may be shifted outward or inward 
independently of the other axle spindle and 
thus both wheels may be shifted outward to 
increase the transverse wheel base of the ve 
licle or one may be shifted outward and the 
other left in its normal position. The pull 
pose of thus shifting these wheels outward is 
to permit one of the wheels, for instance, to 
operate beyond the earth which has been cast 
tip by the grader from a ditch or to permit 
one wheel to travel upon the road itself 
while the other wheel travels upon the bank 
at the side of the road. There are a large 
variety of circumstances which demand this 
independent adjustment of the two rear 
wheels and this mechanism puts these two 
rear wheels under the complete control of 
the operator So that they may be adjusted 
at any time with a minimum of effort. 

For the purpose of Swinging the box. 15 
which supports the two axle spindles, I pro 

tle the screw shaft 54, this shaft being 
supported in suitable bearings (57, and the 
shaft carries at its extremity the beveled 
gear wheel 68 which meshes with a beveled 
gear wheel 69 carried at the lower end of a 
vertical operating shaft 70 which is sup 
ported in a suitable bracket 71 which ex 
tends upward and is provided with a hand 

i 

33 

wheel 72. This shaft 70 is disposed at the 
real end of the machine, as illustrated in 
Figure 1. Inasmuch as the shaft 54 is 
screw-threaded and operates On a nut, it is 
obvious that it in itself locks the box 15 in 
its adjusted position, and it will further be 
obvious that this screw-threaded shaft 54 
and the nut together give a very powerful 
action upon the box 15 to shift it and that 
this is increased by the fact that this nut is 
operatively connected to that end of the box 
15 remote from the pivotal center thereof. 
The purpose of shifting the rear axle com 

posed of the box 15 and the wheel spindles 
16 and 7 is to adjust the axle to whatever 
kind of work is being done. Thus when 
Widening a load or cutting down a bank 
beside the road, the grader has a tendency 
to slide away from the work, but by pivot. 
ing the axle the operator compels the grader 
to crowd against the Work and hold it in its 
proper place. In this way the work is done 
quickly and well. The pivot axle is used 
not only to overcome the side draft but to 
guide the machine, it being shifted just 
enough to hold the machine exactly where 
desired. By using a pivoted axle, the front 
and rear trucks of a grader can always be 
kept in perfect alignment and thus the rear 
end of the grader is prevented from sliding 
sidewise, which causes heavy draft and an 
uneven wear on the spindles. If the axle 
is shifted just enough to overcome the side 
draft, the wheels will wear evenly on the 
spindles, thus insuring a much lighter pull. 

It will be seen that a mechanism construct 
ed in accordance with this invention is very 
simple and yet strong, that the action is 
positive, and that the parts are locked in 
their adjusted position. The rear axle may 
be readily assembled. 
While I have illustrated a construction 

which in its general form and in details has 
been found to be particularly effective for 
heavy duty road graders as well as light 
duty road graders, I do not wish to be 
limited to the details as it is obvious that 
these might be changed in many ways with 
out departing from the spirit of the inven 
tion as defined in the appended claims. 

claim: 
1. A grader including a supporting frame, 

a rear axle comprising an open ended box, 
two wheel spindles having racks and extend. 
ing into opposite ends of the box. pinions 
mounted in the ends of the box and engag 
ing said 'acks, a shaft for each pinion 
splined therein and adapted to have longi 
tudinal movement through the correspond 
ing pinion, a supporting member for each 
shaft, a clutch member mounted on said 
Supporting member, a clutch-toothed mem 
ber fixed on the shaft and confronting the 
opposed clutch member, and springs urg 
ing said shafts in a direction to carry the 
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clutching members engagement with 
each other. 

2. A grader includin 
and a rear axle co: 

is box and a medially dis 

a. 
ising an open-eided 

y O3ed separator foi'}}- 
ing part of the box and extending down the 

{e the 'eof this separator be 
- versely concave on its opposed faces, t 

walls of the box being recessed, a pair 
10 of axle spindles mounted 

ify 

axle spindle extending thereof aid each 
the entire length of the box, the spin 
dles bearing 
the separator, 
to the axle sinces it not the to 
thereof aid b 

: is - w w of the box, pinions di 

gainst the concave faces of 
at 'e 

and engaging said j'a 
20 operable means foi' ot 

nions independentiy of 
3. * grader including a supporti 

and a real' axle collprising iii. 
box and a medially disposed separator it 

its c. 
box bei 

of axle spindies alounted in the lic 
extending inward froin opposite ei 

iing pait of the box &nd extending dovi'il 
this separatoi 

i. 

of and each axle spindle exteading the 
entire length of the box, the spindles bearing 
against the coin faces of the sepa 

i. tly attached to the axle 
pon the outer face theireof and b 

rainst the side walls of the box, 
disposed within the box and engaging said 
racks, and manually operable means for ro 
tating each of said pinions independentiy of 

40 the other, each of said racks being longi 
A. tudinally recessed upon its inner face where 

by to touch the shaft at a pirality of points 
in the length thereof. 

4. A grader including a supporting frame, 
a real' axle comprising a casing, plantially 
extensible wheel spindles mounted therein, 

tall plane, neaths for mainually oscillating the 
e st -- 

... & Cai's tudiaaily extending worn, and a nut 
lied thereby, the at it being swively con 
nected to the casing. - . . . . .: 

5. A giader including 
and a rear axle compi 
ally, extensible wheel s 

a supp ng frame 55 
indles mounted 

theireia, means for Swingingly supporting 
the casing adjacent one end for ovement 
in a horizontal plane, means for mantially 

ating the other end of the casing in 
cluding a is'elly connected to the 
easing at one end thereof, a woi in 
through the nut and including 

60 

supporting frame 

within tie box 
and extending inwail'd fi'im opposite ends 

acks operatively attached 

pinions 

i.e., is for swil supporting the casiiig 
eit on iCi' is loveiter a horizon 

other end of the casing including a longi 

ising a casing, unania 

der including a supporting frame 
: axle, a casing within which the 

reali' axle is clisposed, the casing being 
adjacent one end upon the frame 

i loosely carried by said 
join 'oiation, the enabei. 
the nit, a voin passing 

2 

operatives 

Ipper 
the stippo 

it including a supporting frame, 
pported at 

Grfiing 
aerit o: 

tline, laterally 
t 

i.e. end u 

extendin o, is 
as . ." 

said iiienker engages. '...'," , 
A. gracier illcliding a stipporting faine, 
Svei'sely extending open-ended casing 

ly supp 
litti g fitaine pe cy 

s longitid 
ally ie wheel spindles motinted in 
the Casing, in antially operable means for 
independently shifting each of said wheel 

acting hub and mounted upon said frame 
nained point of support, a nut carrying 
| heinber supported on the easing colleen 
tric to the littl), and oscillatabie around the 
latter, neaths helding said nut carrying 
'... . . . . -- detachment iroir he hub but 

Hember. and a nanuially oper -- 

able woria extending through the member 
and through said it. 

9. A graclet' including a supporting fraine. 
a transversely ext 

ind upon thi 
e, Said stipport permitting longitudina 
lient of the casing, laterally extensible 

wheel spindles notinted in the casing, hanti 
ally operable le: 
ing each of wheel 

frame adjac 
l's named point of sil 

port, a Ying r 
the casing concentric to the hub and oscil 
latable around the latter, means holding said 

i. extending guide 6 

ision of Saiki nei 

he easing later. 8: 

d at one end upon the 
herit of the casing, later 

Spindles, a member having an upwardly ex 

remote from the first 

''. 

gneinber supported upon 

70 
, a Biel)- 

other end 

80 

A extending open-ended casing 
on the 

90, 

lit} . 

115 
inding open-endet casing 

120 
as for independently shift 

spindles, a render 
irdly extending hub and 
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nul carrying member from detachment from 
the hitb but permitting vertical play, said 
member being formed to provide a nut 
socket and laterally disposed, upwardly ex 
tending walls on each side of said socket, 
the walls at their upper ends defining a 
passage, a manually operable worn extend 
ing through the space between said walls 
and through said nut and engaging the lat 
ter, and a fixed guide rod operatively 
mounted upon the supporting frame and 
passing through the space between said side 
walls and above the nut. 

10. A grader including a Supporting 
frame, a transversely extending open-ended 
casing having at one end laterally projecting 
ears, each of said ears being approximately 
semi-circulai', members carried by the stap 
porting frame and extending beneath each 
of said ears and supporting the casing to 
thereby permit oscillatory movement of the 
casing, a hub extending upward from the 
opposite end of the casing, a bolt passing 
through the hub and having a washer pro 
jecting out beyond the hub, a member hav. 
ing a longitudinally extending passage and 
a downwardly extending, hollow, central 
portion into which said hub projects to 
thereby mount said inember upon the hub 
for oscillation therearound, the upper end of 
said hollow portion being formed to provide 
a nut seat, a nut carried in the seat, a 
worm extending through said member and 
through the nut, a guide extending through 
said member above the nut, and mounted up 
on the supporting frame, and manually 
operable means for rotating said worm in 
one direction or the other. 

SS 

11. A grader including a supporting 
frame, a transversely extending open-ended 
casing mounted at the rear thereof, the cas 
ing having latei'ally projecting, semi-circu 
lar ears and the frame having downwardly 
extending members extending beneath the 
ears and forming means for swingingly sup 
porting the casing, longitudinally shiftable 
axle spindles mounted within the casing, 
lacks attached to said axle spindles, manually 
operable pinions disposed within the casing 
and engaging said racks whereby the axle it 
spindles may be independently shifted in 
One direction or the other, the opposite end 
of the casing being formed to provide an 
upwardly extending hub-like portion, a nut. 
carrying member having a downwardly pro 
jecting, central, tubular, hollow base oscil 
latably mounted upon the hub-like men 
ber, a bolt passing through the casing and 
through the hub and having an outwardly 
projecting washer permitting limited verti 
cal movement of the nut carrying member 
and rotary movement of the nut carrying 
member around the hub, the nut carrying 
imeinber being formed to provide a socket 
for a nuit, upwardly extending side walls 
having inwardly extending flanges at their 
upper ends, a manually operable worm pass 
ing through the space between said walls 
and through said nut and operatively 
mounted upon the supporting frame, and a 
transversely extending guide bar mounted 
upon the supporting frame, and extending 
between said walls and immediately beneath 
said flanges. 

In testimony whereof I afix my signature. 
FRANKLIN E. ARNDT. 
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