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REAR AXLE MOUNTING 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
character is that the mechanism shall be
strong, positive in its action, and rveadily
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 ave entirely housed so that no dirt
can 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 im-
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
reans for shifting this box which is of
such character that it will hold the box from
further swinging movement in either di-
yection. ‘

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;

Tigure 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;

TFigure 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 tace of the axle at intervals.

Serial No. 700,118.

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

Tigure 7 is a section on the line 7—7 of
Figure 6;

Kigure 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 oI the con-
struction illustrated in Kigure 8;

Figure 10 is a perspective view of one of
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 11 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 TFigure 4. The box, as
shown in Higure 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 bosces 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
Leing bolts passing through the top vplate
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-
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ind under” faces of the spacer 22 are longi-
tidinally recessedyas at 5. "The spacer has
n lmmh equal to fh(, lenot]r OL thc plates i8
and 19, Hach of these plates 18 :and 19
18 cut away at its diame mcﬂl‘ opposite
corners, as-at 26, for the passage of the

shafts 27 which c‘ur; the pinions 28, as

shown in Figure e space between each
concave Tuce of the
wall 91 is ‘sufficient to. accommodate: any
connectioir awith each shaft and rack:29.
This vack, a8 shown most-clearly in Figure
4. has a length somewhat greater than the

length of the box within which the rack
operates n(1 each-rack s formed ndjacent
ong end “with: the: outwardly confronting

rack uoin 30. The 1emﬂmdu of the 1ﬂr*k
is Tormed upon its inner face with recess

31 intersected by-transverse and longitudi-
‘nal vibs 82 80 that the rack, while h‘l Ang g

plurality of points of contact with the axle
gpindie 16 o1 17, as the case may: be, only

Jears at intervals against the axle spindle

but ig sufficiently enoaged therewith to pre-
any tendency of the axle spindie and
the rack to buckle with relation to each
other 'The purpose of “making -these re-
cesses 31 18 to lighten the racks without any
un (1(19 loss of stlenoth

Tach 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 84 through which' the  axle spindle
passes. The pinions 28 mounted upon the
shafts 27 engage the teeth of the rack and bV
turning these wheels it is obvious that the
racks will be shifted inward or outward and
that each rack and its corresponding axle
spindle may be shifted 1nf1ependently of the
other rack and spindle.

The  detailed means whereby the axle
spindles are shifted inward or outward hav-
ing been desembed I will describe the man-
ner in which the hox is mounted for swing-
ing movement. ~As shown in Figure 5 Lhe
gide members 20 are provided each avdylcent
one end with an outwardly projecting flange
orweb 85 which -is: approximately- seini-
cirgular in. form and has a downwardly
depending marginal flange 36, this marginal
11°nge 36 bemg avcuate in  form. The
brackets 14 which are bolted: to the top
plate 18 have boltéd to them the wvertically
extending irons 87 having inwardly extend-
ing- terminal ends 88 which- bedar. agdinst
the under faces of the arcuate flanges 36, as
ﬂlustmied in Figure 7, and thus support
the box for 1otat1ve movement,:

The opposite end of the box has mounted
upon-its upper surface by means of rivets
or bolts passing through the holes 39 in the
plate 18 the bearing member 40.  This bear-
1rg-member, as 1llusurated in- Figure 7, is
formed with a cireular base ﬂqncre 41 which

gpacer 22 and the gida”

the upper end of the frame 56 and n

i riveted; lolted or otherwise attaclied 1<)
the upper plate” 18 by bolts 42 passin
through the p(,lfomuons 39 and lias a cer-

tral hub 43, which- at its lower end: beats

upon the upper face of-the plate 18,

Passing through this central hub 48 is
the Lmo “bolt 44 which extends do V"W'ald
thy ouwh al-aperture in the separator 23 L.nu,

of course, downward through the two plates

I8 and 19, this belt hfwmn a head at one enfl
and a nut 45 at the other.  Extending longi-
tudinally of the machine and mmmcwud
above ims membm 4073s w. gnide har ¢
\\'mcL g attaclied at its ends in any guital
manzner to LD’) transversely extending a
1rons L». and_upon this guide bar there is
mounted a slide 47 which is iustrated in
dotail in Figures 7 and 8. As shown in
ifigure 8, the slide 1s formed with the latera 3
ﬂﬂnges 48 which embrace the side edges of
the guide 46 and are adapteéd to glide these-
on. The side and end walls 49 of this slide
define” 4 recta nOuLh opening 50 within
which 1s (hbpo.:.ed a nub 8l The end walls
52 of the member 47 ate downwa
cessed or eut away ab 53, a5 shown in I‘m—
ure 8, for the passage of o worm shaft 54.
this worin shait passes through the nut
engaging with the thread 55 thucof arich
oby 1ou<ly as the worm shaft is rotated it
will “act to shift the nut longitudinally
along  the shaft and will - thus  cause
the slide 47 to move longitudinally
along - the puide bar- 46 and Thus shift
the free end -of the Dbox. Of course,
it is obvious that under these circumstances
the longitudinal axis of the box will change
its anoular relation to the shaft 54 and 0
the oulde bar 46, and it is to this end that
the slide has swivel engagement with the
upwardly. projecting hub portmn 43 of fue
box, as 1lustrated 1n Figure 7. Lt.will b
ohvious also that as the shaft 54 is 1ota LO'
in one direction or the other, the box will
be swung upen its center and thus the axle
will be di ssaoserl at any desived inclination to
the line of draft, the nut 51 being held from
any lonmmumal movement relative to the
slide and from any rotary movemnent.

For ‘the purpose of operating the shafts
27 which carry the piniong, ezch sh aft, o
illustrated ~in - Figure 3, is upwardly ex-
tended, and the pinion is splined upon the

shaft so that the shaff is vertieally mhov aule‘

with relation to the pinion 28. The shat

s mounted © an - upsta 1(_lmg U-sha,ped
frame 56, throufrh which the shaft passes.
The shaft is urged dowmward by means of
4 spring 57 bear!nn at its upper-end against
al ity
58. = The 10W9r

]ov\ or end - azainst: 4 collar

end-of the shaft carries ubon it a éolls

having downwardly divected cluteh ieem
which are ad: apted to engage with upwardly
divected ‘clutch teeth 60 mounted upon ‘ain
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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 690, 1 p].omde 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
cam whose face is concentric to the axis of
the shaft 27, this face being spiral or helical.

Dlsposnd between the collar 62 and this
cam member 63 ig a rotatable cam member
64, the under face of which is helical and
fits the helical face of the cam 63. This

cam member 64 is provided with the out-

standing arm 65 whereby this cam may be
rotated. Obviously upon a rotation of the
cam in one direction, the shaft 27 will be
raised so as to free it from the cluteh teeth
60 and, therefore, the shaft may be rotated
by means of the wheel 67 or through other
stitable 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-
gite 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-
hicle or one may be shifted outward and the
other left in its normal position. The pur-
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
up by the grader from a ditch or to permit
one wheel to travel upon the road itself
\\'hile 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.

Tor the purpose of swinging the box 15
which supports the two axle spindles, I pro-
de the secrew shaft 54, this shaft being
suppolied n suitable bearmos 67, and the
shalt carries at its ext remlty 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-
polted in a suitable bracket 71 which ex-

tends upward and is provided with a hand

8

wheel 72. This shaft 70 is disposed at the
rear end of the machine, as illustrated in
Figure 1. Inasmuch as the shaft 54 is
serew-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 1t 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 vear axle com-
posed.of the box 15 and the wheel spindles
16 and 17 is to adjust the axle to whatever
kind of work is being done. Thus when
widening a voad or cuttmo down a bank
beside the road, the or‘Lder has a tendency
to slide away from the worlk, but by pivot-
ing the axle the opemtor 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. Dy 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
spindleg, 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 ave 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 omdelb, I do mnot wish to bev

Iimited to the details as it is obvious that
these might be changed in many ways wi‘(h~
out departing from the spirit of the inven-
tion as defined in the appended claims.

I claim:

1. A grader including a supporting frame,
a rear axle comprising an open ended box,
two wheel spmdles havmo racks and extend-
ing into opposite ends of the box, pinions
mounted in the ends of the box and engag-
ing said racks, a shaft for each pinion
splined thelem and adapted to have longi-
tudmal movement through the corres oond—
ing pinion, a qunpmtmg member for each
maﬂ/ a clutch member mounted on said
supporting member, a clutch-tcothed mem-
ber fixed on the shaft and confronting the
opposed clutelh member, and springs urg-
ing said shafts in a direction to carry the
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clut¢hing  members - into engagement with
each other.

2: Argrader includin
and a j‘r aar ""1<~ um;i
OO‘{ an 5
ing pa

> supporting frame
is Ezg ax’ epen-ended
hoged separater form-
\l@ﬁd‘ﬂé; down the
iereof, Jlm separator being trans-
neave on ity opposed faces “the si
the box be ing reces —1, a - palr
spindles mounated within the box
and c:\:tendmw inward- from opposite. ends
theresf and each axle spingdle: extending
length of the box, the spin-
dles: bearing  against - the concave ces o‘f

acks ope ratl"ﬂ]y

f *hc

)OA &1 {L

1t i R Uﬂ(;u £
thereot a2 3 :1:;1 tho
of the box

and em\;‘
ope;z:i le
pinions inde‘;;m

3. A prader inel
and w4 rear sxle <01‘mr sing
box and a medinlly digpoged

i{)x

& @‘){11 dL\u form

ing pait of the LOA a1 12 doven the
middle thereot, this s¢par Ctranss

versely concdve onits opvosad

s "L walls of the box being re

of A\le spindles mounted i

extending inward from opposit there
of and each axle spindle extending the
Beayin

entire lengthof the bo X, the spindles

against the concave faces of the %ﬂ?)ﬂl?tnrn
racks operatively.s “acped 0 the n& apm-

dies tinen the outer ng
against the side w alls of the bo,\, ‘JH'IO 1S
dispoced within the boex and engaging said
racks; and manuflhy ‘operable means for ro-
iatmo each of said pinions i*rdumnc‘nen;'i'y of
the other, each of said ra being longi-
tudinally recessed upcn its inner face where-
by te tonch the shaft-at a plurality of points
in’ the lengths 'ther:em.

4. 4 grader including a supporting frame,
a rear axle comprising a casing, manually

Fey]

AT
G

cks

\*enbml wheel mounter theiel
Jh@&[!‘) l()l .3‘\1”"1

adjacent one e
tal vlane, means £
other end of the ca
Luapmlly euendmg
e thereby,-the wut
neuea to fue casing,
¢ '“uler ine mhm; & SUppPo 1‘ng frame

sing including a lonw—
worm, and a nut
being swivel] V. Ccon-

'F‘

Cars

3, J_L

and a rear axle COMPLISInG A casing, mani-
ally-~ e\tensmk wheel spindles “mounted

therein, means for swingingly supporting
the casing adjacent one end for movement
in a horizontal plane, means for manually
oscillating the other end of the casing in-
cluding . anut: swivelly - connected h) the
casing: at ongend thereof, & worin extending
tu'cnwh the nut and including ms nu‘zlh
opunok means whereby the worm may be

‘rotaied. dnd A tra nsverselv ex

e

tending guide
IOI‘ the nui.

A grader including supporting frame
fmd a 1@“1' axle, a casing within v*hx(h the
vear - axle. is disposed, the casing being
meunted- adjacent one end upgn the frame
ror esciilation ina herizontal plane, 2 mem-
i v nicunted upon: the other end

nut loosely carried by sald

srom rountion; the member
nnty A worm passing
extonsion of saich mern.
& wh b oand 'mo'atn'dy
Ta ttei‘ and & guide pessing
z)per' eniboof eaid member and
o the s"l)pn.'ffno fraie,
weder including a supporting frame,
Y m’ulimgg open-cnded casing
npported at one end upon Lh(‘
g permicting

casing Inters

hex éi.{) !

engagis

ot (D

2 member

111 b, aonat
rtect-upon
l llt-L).

W

Aty Lo
53834

\e:}‘(:l*‘* a’;tenu‘ !
;

18,

wm mt w4 ﬁ\ed wm( )
SEPT mtm; eand with
lember enpages.

-including a supporting frame,

ez:{cndm‘- open- Lndea msmv
suppo rted at one end. upon the
supporting me permitting

a i: a;m u sely
,swmgbum Ty

fra e

lomed movenent of thc casing, later-
“J\ ible wheel spindles mou mted in
{hev 1y, -manually opembm means . for
iiide ])dlfl ently shifting each of said wheel

n(”@s. a member h&vuy an upwardly ex-
ding hub and mounted upon said h“rmb
the end ‘remote from ~the firgt
named- point - of support,a nut cmrv*’ ¢
member supnor\ed upon the essing coneen-
tric to the vab and oscillatable nround the
latter, means holding sald nut carrying
menhar ‘from (3. stachment from ’Lhe hub but
permiting ve Al play, a nut loosely cup-
vied by sald nher, and- 4 ma n:’zHy oper-
luub through the Mmember
zm

;1 open emle { c%mrf
it one end upon the
' port permitting longitudinal

movelyen L ¢t the casing, late zllv e\ton sthle
‘heel spindles mounted in the casing, manu-
13 o]m“zUL meuns for 1ndependelm Y sum.-
oy

swi}gi (ﬂv <m)p01"ed

nount ed upon ozvd imme ldjacont tho en'l
emote Jlom the first named pomt of sup-
om,, a4 'nittca “-ymo' member supported upon
casing concentric to the hub and oseil
able around the latter; means holding s ~ald
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nuy carrying member from detachment from
the hub 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 worm 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-circular, members carried by the sup-
porting frame and extending beneath each
of said ears and supporting the casing to
thereby perinit 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-
mg a longitudinally extending passage and
a downwardly extending, hollow, central
portion into which said hub projects to
thereby mount said member upon the hub
for oscillation therearcund, 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

i gaid 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.

S

ju—y

1. A grader including a supporting
frame, a transversely extending open-ended
casing mounted at the rear thereof, the cas-
ing having laterally projecting, semi-circu-
ar cars and the frame having downwardly
extending members extending beneath the
cars and forming means for swingingly sup-
porting the casing, longitudinaliy shiftable
axle spindles mounted within the casing,
racks attached to said axle spindles, manually
operable pinions disposed within the casing
engaging said racks whereby the axle
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 mem-
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
mermber around the hub, the nut carrying
inember being formed to provide a socket
for a nut, 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 aflix my signature.
FRANKLIN E. ARNDT.
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