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3% Claims.

This invention relates to power driven and
power controlled road grading machines, and a
main object is to provide an efficient and prac-
tical machine embodying various features.and
combinations of features that will permit of
economy .in manufacturing cost, simplicity in de-
sign, ruggedness of use, and ease of operation
and control. The invention contemplates the em-~
ployment of conventional tractor parts, for rea-
sons of economy and efficiency, and to this end
the tractor is separated, longitudinally, and re-
assembled in a new organization, much in the

© manner disclosed in my copending applications
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Ser. No. 35,727, filed August 12th, 1935, for Power
grader, and Ser. No. 52,126, filed November 29th,
1935, for Traction machine. In this arrangement,;
the power plant being disposed in a forward posi-
tion with respect to the grading implement, and
the wheel base being substantially lengthened, the

machine is subjected to greater stability, the

weight is better distributed for the work. to be
done, the engine is removed from proximity with
the operator, and does not interfere with full view
of the tool and work being done.

As a further object the present invention con-
cerns itself largely with the tool support and posi-
tion controlling mechanism, and to that end I
provide unique and novel tool mounting and power
operated adjusters which, under sensitive control
of the operator, will immediately adjust the opera-
tive position of the tool with respect to the road
surface and also longitudinally with respect to the
supporting frame, the last mentioned adjustment

also being operative to effectively shift the center
of gravity of the machine to secure results, under -

varying. circumstances, not otherwise attainable.
To simplify operation of these controls they are
arranged in two groups, and each group is oper-
ated by only one control unit having & single
manipulating lever. “Thus, a plurality of adjust-
ments can be effected by only two hand members
which control the application of power from the
power plant to the adjusters. The two control

units in question are not shown in full detail inas- -

much as they follow the design disclosed in my
United States Patent No. 1,883,404, issued October
18th, 1932, for Road maintainer, and division Pat-
ents No. 2,005,243, issued June 18th, 1935, for
Power operated control mechanism and No.
2,027,618, issued January 1l4th, 1936, for Power

transmission; and particular attention is directed .

to the last two of these patents for a full disclosure
of the control unit as here incorporated.

A further object is-to so design the machine
that the iraplement will require a minimum

- (CL 37—~155)

amount of vertical clearance, when ralsed from

the ground, thus eliminating the necesslty of
arching and thus weakening the main frame or
raising it to a level where it will proportionately ‘
raise the center of gravity, or be in an objection~ 5
ably high position. A further chject is to provide
a novel and practical implement elevating unit
which is not only simple and efficient, but which
will exclude dust and dirt from the working parts.
These and still further and more detailed objects
will be disclosed in the course of the following
specification, reference being had to the accom-
panying drawings, wherein:

Fig. 1 is a side elevation of the machine, with
the near traction wheel removed, and with cer-
tain parts in section. for purpose of illustration.

Fig. 2 is a plan view of the machine as shown
in Fig. 1, but with the cab in section to show the
arrangement of controls with respect to the opera-
tor’s station.

Fig. 3 is an enlarged detail elevation through
one of the blade lifting units, as seen substan-
tially on the line 3—& in Fig. 1, but looking in a
direction at right angles to the plane of the blade.

Pig..4 is an enlarged detail verticel section
through a bracket housing which supports the
front end bf one of the longitudinal  control
SCrews.

‘Fig. 5 is an enlarged cetail section on the line
5—35 in Fig, 1.

Fig. 6 is an enlarged rear end elevation of a
modified form of machine, gs shown in Figs. 7
and 8, with certain parts in section and others
broken away for purpose of illustration.

Fig. 7 is a plan view of the machine with cer-
tain modifications, and with the front portion of
the machine removed inasmuch as such portion is
the same as that shown in Fig. 2.

Fig. 8 is a side elevation of the structure shown
"in Fig.' 7, but with certain parts removed.

Fig. 9 is an enlarged sectional elevation on the
line 9—8 in Fig. 7, and with parts broken out to
illustrate certain features.

Fig. 10 is s detail elevation, partly in section,
showing a modified form of lifting unit as dis-
closed at the left in Fig. 9.

Fig. 11 is g detail section on the line H—l iin
Fig. 10.

As in my previous applications Ser. No. 35,727
-and 52,126, I here preferably utilize a tractor of
the general type known in the trade as the Farm-
all, as such tractor can be easily and quickly
separated longitudinally into two spaced units,
and these units then hamessed in to a connect-
ing main frame.
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The front unit of the tractor, as here employed,
includes the power plant or engine 12, radiator
13, and steering truck i4 which is controlled by
hand wheel {5 through an extension shaft 16.

“The power plant {12 also incorporates the clutch

unit housed within a casing {7 at the rear of the
engine. -

The front unit of the tractor as thus detached
from the rear unit, is harnessed into and rigidly
secured to a main frame structure which includes
& pair of heavy channel iron side beams 18 which
converge forwardly where they are secured as
at 19 to the front end of the power plant. At an
intermediate point between their front and rear
ends the frame beams I8 are rigidly connected
by a cross beam 20 to which the rear end of the
power plant is secured. .

The rear tractor unit is supported on trans-
versely spaced, relatively large traction wheels
21, and includes transmission, differential, drive
shaft, and brake mechanisms, all enclosed by
rigidly connected housings which, with said
mechanisms, form a convéniently grouped as-
sembly which is readily detachable from the
front tractor unit. Thus the transmission hous-
ing 22 joins with the differential housing 23
which in turn has lateral, hollow extensions 24
enclosing the drive shafts 25 for driving the

wheels 21, and cooperate to form a transverse .

beam terminating at its ends and adjacent the
wheels 21 in drive gear and brake housings 26.

The rear unit also includes a draft frame 21
which in the normal tractor supports an oper-
ator’s platform 28. The conventional tractor
also has an operator’s seat which has here been
removed, but in the structure shown in Figs. 1
and 2, I have shown a cab 29 which is supported
on the draft frame 2T and is otherwise suitably
secured to the rear end of the machine; and this
cab contains a seat 30 which is forwardly and
rearwardly adjustable on a frame 31, and the
frame 31 is in turn vertically adjustable on guide
members 32 secured to the rear wall of the
cab 29. ‘ ) .

The rear ends of the beams I8 have plate ex-

tensions 18* which rest upon and are secured as
by bolts 33 to the hollow beam 24, and are
further secured by brackets 34 to the trans-
mission housing 22, as more particularly set
forth in my application Ser. No. 35,727, with a

_ result that the rear tractor unit is rigidly secured
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to the rear end of the beams 18. In the normal
tractor the transmission housing.22 is disposed
adjacent to the clutch housing {7, and has a

shaft 35 which is driven from the clutch mecha-

nism. In the rearranged construction the clutch
drives the transmission mechanism through an
extension shaft 36 which directly connects the
two units or, as shown in my application Ser. No.
52,126, may be upwardly offset and driven
through intermediate power transmitting mecha-
nisms. .

The engine clutch in the converted machine is
operated by an extension rod 31 which attaches
at its rear end to a foot pedal 38 mounted within
convenient reach of the operator. The power
transmission is controlled by a shift lever 39,
and the tractor transmission also normally in-
cludes a shift lever 40 for engaging and dis-
engaging the power take-off shaft which is con-
ventionally provided for the purpose of supply-
ing power to mechanisms and devices that may
be associated with the tractor, and which require
power application independently of the ground
wheel fravel.

2,065,397

In the present instance the power take-off -

shaft extends longitudinally through the trans-
mission housing 22, and is designated by the
numeral 41. This shaft extends both forwardly
and rearwardly outside of the casing, and in the
machine shown in Figs. 1 and 2 both ends are
utilized for the purpose of supplying power to
different adjusting mechanisms. Thus I attach
to the rear end of shaft 41 a short extension 42
which extends rearwardly under the differential
housing and into a bracket 43 which is secured
to the differential housing and contains inter-
meshing bevel gears (like 44 and 45 in Fig. 6),
the first of which is mounted on shaft 42, while

"the second of which is secured to the lower end of

a shaft 46 which, in the design of machine shown
in Pigs. 1 and 2, extends vertically up to a control
unit housing 47.

The control unit 4T is constructed like that
shown in my Patent No. 2,027,618, issued Janu-.

ary 14th, 1936, wherein the driving shaft 8 applies
power selectively or simultaneously and’in either
direction of rotation to shafts 10 and (1 through
friction clutches 20, 2i, 25, and 26 controlled
by a shift lever 12. In the present disclosure a
corresponding shift lever 48 controls the unit a1
to similarly transmit and apply power from the
shaft 46 to shafts 49 and 50 extending from unit
47 through sleeves 51, so that the shafts 49 and
50 may be driven selectively or simultaneously,
and in either direction of rotation.

As shown in Figs. 1 and 2, the shafts 49 and

50 operate through bevel pinions (similar to

pinions 52 in Fig. 6), to drive longitudinally ex-
tending shafts 53. The shafts 53 are formed
of telescopically connected sections, the sections
of each shaft being splined, or squared, in cross

‘sections, so that they will rotate inh unison while

permitting the shafts to be extended and con-
tracted during operation of the machine.

“At their front ends the shafts 53 are provided
with universal joints 94, and worms 55 which
mesh with worm gears 56 in housings 51 (see
Fig. 3). Each gear 56 is held against vertical
movement in and by the housing, and is inter-
nally threaded to receive the screw” threads 58
of a heavy vertical bar 59, with a result that
when the gear 56 is rotated the bar 59 will be
moved up or down depending upon the direction
of rotation of the gear. The bar 59 guides in
upwardly and downwardly extending sleeves 60
and 61 which are rigid with the, casing 57 and
gerve to protect the threads 58 from dust and
dirt while also functioning to maintain a lubri-
cant supply for facilitating adjustments of the
bar. Upon the upper end of the bar 53 I place
a normally inactive coil spring 62, which will
contact against the upper, closed end of the
sleeve 60 to cushion the stopping of the bar 59
should it inadvertently be raised too high, and
thus eliminate any possibility of damage to the
power transmitting and control mechanism.

At their lower ends the bars 59 are pivoted
as at 63 to brackets 64, in which brackets are
rotatably secured collars 65 having square axial
holes through which pass a square beam 66, this
beam being rigidly secured at spaced points
throughout its length to the grader blade 61, as
by brackets 68.

The face angle of the blade 61 with respect to
the road surface is adjusted by turning the col-
lars 65 in the brackets 64, and these members
are provided with holes 69 in which a removable
pin is selectively secured to lock the adjustment.
The pivot connections 60 permit angular adjust-
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ments of the blade transversely with respect to
the machine under movement  of one or the
other of the bars 59, and as such movement
changes the center distance between the two
pivots 83, the unit 64—65 at the left side of the
machine is free to move longitudinally with re-
spect to the beam 66. 'To provide for transverse
shifting of the blade with respect to the machine
I provide a threaded bar 70 which is journaled

‘upon the back of the blade 67 and screws, through

one of the brackets 64 (Fig. 3). This bar is
manually rotated by a hand wheel Tl, acting
through a rear shaft section 72, a telescopic sec-
tion 13, universal joints 74 and 713, and a worm
and worm gear unit 76.

The blade lifting and. Iowermg screw lift units

$3-—65 are respectively carried by block mem-
kers 17 which are disposed upon the outer sides
of the beams I8 but are slidably secured thereto
by flange portions 78. The longitudinal adjust-

utilized to adjust the working angle of the blade

with respect to the direction of travel, and also -

to shift the entire blade and its supporting units
longitudinally of the machine. This may be done
to better position the blade with respect to the
operator and ground wheels, and also functions

-to alter the center of gravity so as to better dis-

tribute the load under different working condi-
tions.

The ad;ustments last above refened to are
accomplished by engine power manually con-
trolled by a shift lever 19 of a control unit 80
This unit 80 is in all essential
respects identical with unit 47, and with the unit
disclosed in detail in my Patent No. 2,027,618.
In the present instance rotation of a shaft 81
is selectively, simultaneously, and reversibly ap-
plied to cross shafts 82 and 83. The shaft 81 is
driven by sprockef; chain 84 from the front end
of the transmission take-off shaft 42, 'The cross

.shafts 82 and 83 operate. through bevel pinions

85 (Fig. 5), to rotate long threaded shafts 86
which are longitudinally journaled as at 87 in
the channels of the beams (8. These shafis 86
are threaded in nuts placed in square sockets,
in lugs 88 of the traveller blocks 17 (Fig. 3), with

& result that when the shafts 86 are rotated the.
‘blocks 71, together with the blade and blade

lifting units will be correspondingly adjusted lon-
gitudinally of the frame (8.

In the modified form of machine illustrated
in Pigs. ¢ to 11, inclusive, the adjuster controls
are all powered from only the rear end of the
power take-off shaft 2. In this instance power
is transmitted through gears 48 and 45, and a
transversely inclined shaft 8% to a control unit
80 which is similar to unit 47 and is controlled by
g shift lever 8! to apply power throuch gears 52
to shaits 92 which in turn operate worms 93 and
worm gears 34 to raise and lower screw shafts 95.

The lift screws 95 operate in hollow vertical
standards 96 which are not, however. directly
connected with traveller blocks, as in Figs. 1-3,
but are outwardly spaced. therefrom. One of
the standards is rigidly integral, near its lower
end, with a transversely extending tubular beam
97, as shown at the right in Fig. 9; while the
opposite standard 96 is pivotally securefi, as at
98, to the other end of the beam. The lower ends
of the lift shafts 95 are pivotally secured, as at
99, to an elongated bracket 3% on the back of
the blade 100 to adjustably support the latter,

"and the purpose of pivot connection 988 is to

75 permit slight tilting of the standard 96 which

lower. than the other end, in which event one
of the pivots 99 will move in a short arc with
respect to the other pivot 99. The securing bolts
99 carry the blade 108 and to do $o most effec-
tively are preferably slightly tapered and may
be secured agamst play and vibration by springs

- iet.

The beam 97 is provided with a longitudinal,
upper flange (02, slidably supported in a pair of
guides 183, having integral flanged: arbors (04,
which are rotatably secured, for oscillation on
vertical axes, in castings 105. The castings {85
are sectionally formed to permit assembly . over
the flanged arbors 104 and -also that they may
be slidably secured upon the frame beams !8.
The members. 185 are adjusted on the frame
beams by screw shafts 106, in all respects similar
to the previously described screw shafts 86 (Figs.
8 and 9). These shafts 106 are power driven
from a control unit 107 (Fig. 7), having a shift
lever 108, in the same manner as shafts 86 are
operated from unit 80 in response to manipula-
tions of shift lever 79, In the present instance,
however, the unit {87 is not driven directly from
the power take-off shaft &1, but receives power

3

it supports when one end of the blade is adjusted

10
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from the control unit 90 through an auxiliary °

shaft 109 having flexible or universal joints 1 0.

The blade structure of Figs. 6-9, is shifted
transversely of the machine by manual opera-
tion of a hand wheel ({1, at the rear end of a
shaft 112, also extensible and having suitable
universal joints to permit required flexibility of
movement.
a worm {13 meshing with a worm gear 14 of
a pinion 115 (Fig. 9), which is journaled in a
housing extension i16 of the casting 108. The
spur pinion (15 meshes with rack teeth 17
formed in one .etdge of the beam fiange 102.
Turning the hand wheel (11 will rotate the
pinion {5 in either direction desired and will
accordingly shift the blade 108 transversely of
the machine.

In Figs. 10 and 11, I have illustrated a modi-
fied and possibly preferred design’of blade lift
unit from that shown in Fig. 9. In this disclo=
sure the blade supporting pin 99 is not attached
directly to the lifting screw, but to an inner
sleeve 118 which is slidable in an outer slceve
118. 'This outer sleeve is pivotally anchored to
the forked end of the beam 97 by stud boits {20
(Fig. 11). The lifting screw or threaded shaft
{2{ is journaled at its upper end in a head 122
of the sleeve {19 and is threaded in the upper
end of sleeve (18 so that when turned it will
lift and lower the latter. "The screw is rotated
from shaft 92 through gear means 123,

In the use and operation of the machine as
shown In Figs. 1 to 5, inclusive, the movement
and direction of travel is controlled by the clutch
pedal 88, the gear shift lever 38, and the steering
wheel 14, as in the normal tractor; and the de-
sired face angle of the blade with respect to
road surface is effected by adjusting the collars
65 in the brackets 64. 'The required transverse
position of the blade with respect to the frame is
secured by turning the hand wheel 71, and this
can be done when the machine is in motlon as

varying conditions may necessitate.

To secure other blade adjustments the shift
lever 40 is moved to transmit power to the tske-
off shaft 41. When the operator now desires to
bodily lower the blade he merely presses the
shift lever 48 directly forwardly, and pulls it
rearwardly to raise the blade. By pressing the

-The fore end of the shaft 112 has
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lever sidewise, and forwardly or rearwardly, one
side only of the blade will be raised or lowered,
thus producing angular adjustments in & plane
transversely of the machine. All of the adjust-
ments are produced by friction contacts and
therefore will not cause breakage or damage
when meeting with abnormal resistance.

in a similar manner the operator may, by
shifting the hand lever 19, shift the blade unit
forwardly or rearwardly with respect to the main
frame, and may also change the working angle
of the blade with respect to the direction of

- travel:
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It will now be seen that the operator may, by
numerous combinations of adjustments, manip-

ulate the blade into any desired operating posi-

tion, through engine applied power and under
sensitive and accurate control. Furthermore, the
operator can conveniently produce the adjust-
ments while in a convenient position for observ-
ing the road and operating conditions of the
implement, and without interfering with his ob-

servation and control of the tractor.

In the modified machine of Figs. 7 to 11, in-
clusive, the blade (08 is similarly controlied
through the manipulation of shift levers 90 and
£08.

It is understood that suitable modifications
may be made in the structure as disclosed, pro-
vided such modifications come within the spirit
and scope of the appended claims. Having now
therefore fully illustrated and described my in-
vention, what I claim to be new and desire to
protect by Letters Patent is:

1. The combination with the main frame of a
vehicle and an implement disposed tnereunder,
of a pair of laterally arranged supporting devices
slidably associated with the frame for connect~
ing the implement to the frame, and means for
selectively or simultaneously adjusting the de-

vices longitudinally of the frame to adjust the

working angle of the implement with respect to
the direction of travel, and to bodily adjust the
implement longitudinally of the machine.

"9 A traction implement comprising a wheel
supported: power plant, a power transmission
mechanism spaced longitudinally from the power
plant and connected therewith to receive power
therefrom, traction means supporting said mech-
anism, a frame rigidly connecting the power
plant and transmission mechanism, and includ-
ing laterally extending side beams, an implement
supported under the intermediate portion of the
frame for working engagement with the ground
as the machine moves forwardly, devices depend-
ing from the side beams to carry the implement
and for maintaining the same against ground re-
sistance when the machine is being operated,
and manually controlled devices, power driven
from said transmission mechanism, for adjusting
the operative position of the implement.

3. A traction implement comprising a wheel
supported power bplant, a power transmission
mechanism spaced longitudinally from the power
plant and connected therewith to receive power
therefrom, traction means supporting and driven
by said mechanism, a frame rigidly connecting
the power plant and transmission mechanism,
and including laterally extending side beams, an
implement supported under the intermediate por-
tion of the frame for working engagement with
the ground as the machine moves forwardly, de-

vices depending from the side heams to carry the .

implement and for maintaining the same agalnst
ground resistance when the machine is being op-~

2,065,307
erated, and manually controlled means receiving

power from the transmission mechanism for ad-
justing the said devices to adjust the operative
position of the implement. ]

4. A traction implement comprising a wheel
supported power plant, a power transmission
mechanism spaced longitudinally from the power
plant and connected therewith to receive power
therefrom, traction means supporting said mech-
anism and driven thereby, a frame rigidly con-
necting the power plant and transmission mech-~
anism, and including laterally extending side
beams, an implement supported under the inter-
mediate portion of the frame for working engage-
ment with the ground as the machine moves
forwardly, devices depending from the side beams
to carry the implement and for maintaining the
same against ground resistance when the ma-
chine is being operated, and manually controlled
means Teceiving power from the transmission
mechanism for adjusting the said devices longi-

“tudinally of the side beams to adjust the posi-

tion of the implement angularly and longitudi-
nally with respect to the frame.

5. A traction implement comprising a wheel
supported power plant, a power transmission
mechanism spaced longitudinally from the power
plant and connected therewith to receive power
therefrom, traction means supporting said mech-
anism, a frame rigidly connecting the power
plant and transmission mechanism, and Includ-
ing laterally extending side beams, an implement
supported under the intermediate portion of the
frame for working engagement with the ground
as the machine moves forwardly, devices depend-
ing from the side beams to carry the implement
and for maintaining the same against ground re-
sistance when the machine is being operated,
means for adjusting said devices longitudinally
of the beams, and manually controlled means,
connected to receive power from the transmission
mechanism, for actuating said devices to ver-
tically and angularly adjust the implement.

6, A traction implement comprising a wheel
supported power plant, a power transmission
mechanism spaced longitudinally from the power
plant and connected therewith to receive power
therefrom, traction means supporting said mech-
anism, a frame rigidly connecting the power
plant and transmission mechanism, and includ-
ing laterally extending side beams, an implement
supported under the intermediate portion of the
frame for working engagement with the ground
as the machine moves forwardly devices depend-
ing from the side beams to carry the implement
and for maintaining the same against ground
resistance when the machine is being operated,
means for adjusting said devices longitudinally
of the beams, and manually controlled means,
connected to receive power from the transmission
mechanism, for actuating said devices to verti-
cally and angularly adjust the implement, said
last mentioned means including extensible shafts
permitting said longitudinatl movements of the
devices on the beams. :

7. A mechanism for adjusting the operative
position of an implement carried by a traveling
machine frame, comprising a continuously rotat-
able power driven shaft, a pair of manually op-
erative control members each mounted for se-
lective movement in a plurality of directions,
means operative upon adjustments of one of the
control members for establishing power connec-
tions with the shaft to adjust the position of the
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erglive upon adjustments of the other control

" member for establishing power connections with

10

the shaft to adjust the position of the implement
in certain other directions. '

8. A mechanism for adjusting the operative
position of an implement; carried by a traveling
machine frame, comprising a continuously rotat-
able power driven shaft, a pair of manually op-
erative control members each mounted for se-
lective movement in a plurality of directions,
Ineans operative upon adjustments of one of the
control members fof establishing power connec-

- tlons with the shaft to adjust the position of the

15
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implement vertically and angularly with respect
to the ground surface, and means operative upcn
adjustments of the other control member for

establishing power connections with- the shaft to"

adjust the pdsition of ‘the implement longitudi-

nally: and angularly with respect to the median-
‘line of the machine.

9 A .mechanism for adj'usting the operative
position of an implement carried by a traveling
machine frame, comprising a power driven shaft,
a pair of support members connecting the im-
plement to the frame, a single manually operative
control element movable in a plurality of direc-
tions, and operative connections between said
element and support members capable of trans-
lating power from the shaft, by selected move-
ments of the control element, to either or both
of sald support members to move them longi-
tudinally with respect to the frame.

10. A mechanism for adjusting the operative

position of an implement carried by a traveling

35
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machine frame, comprising a continuously rotat-
able power driven shaft, a pair of manually op-
erative control members each. mounted for se-
lective movement in a- plurality of directions,
means operative upon adjustments of said con-
trol members for establishing power connections
with the shaft to adjust the position of the im-

plement vertically, angularly in a transverse™

blane, longitudinally of the machine, and angu-
larly with respect to the direction of travel.
il. A mechanism for adjusting the operative

. bosition of an implement carried by s traveling
" machine frame, comprising continuously rotat-
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eble power driven shaft, a pair of manually op-.

erative control members each mounted for se-
lective movement in & plurality of directions,
means operative upon adjustments of said con-
trol members for establishing power connections
with the shaft to adjust the position of the tm-
plement vertically, angularly In a transverse plane,
longltudinally of the machine, and angularly
with respect to the direction of travel, and means
for adjusting the blade transversely with respect
to the direction of travel.

12. In a road machine, the combination com=
prising a frame, & road working Implement dis-
bosed iransversely under the frame, @ paly of
Iaterally arranged devices supportably conneciing
the implement. to the frame and each including
& palr of screw merbers adapted upon being op-
erated to raise and lower one side of the imple-
ment-and to thereby adjust its working angle
with respect to the road surface, and means for
adjusting the devices lengthwise of the frame,
seid screw members of each device including a
rotatable nut secured af 8 fixed elevation with

- respect to the frame, and s threaded bar engaged

y{]

in the nut and having supporting engagement
with the implement. o

13. In 8 road machine, the combination com-
prising a frame, a road working implement dis-

posed under the frame, a pair of blocks secured
one to each side of the frame and being adjustable
lengitudinally of the frame, lift nuts rotatably
supported by the blocks, threaded bars operating
in said nuts and secured at their lower ends to
the implement, and means for selectively turning
the nuts to raise and lower the bars.

14, In a road machine, the compbination com-
prising a frame, a road working implement dis-
posed under the frame, a pair of blocks secured
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one to each side of the frame and being adjustable .

longitudinally. of the frame, lift nuts rotatably
supported by the blocks, threaded bars operating
in said nuts and secured at their lower ends to
the implement, and extensible means for op-
erating the lift nuts while permitting said block
adjustments longitudinally of the frame.

15. In a road machine the combination with &

-supporting frame, of a pair of blocks mounted on

the frame for adjustment longitudinally thereof,
upper and lower telescoped members carried by
the blocks for supporting an implement under the
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frame, and screw means for relatively adjusting ]

the telescoped members of each block.
16. In a road machine the combination with
a-supporting frame, of a pair of blocks mounted

25

on the frame for adjustment longitudinally there-

of, upper and lower telescoped members carried

by the blocks for supporting an implement under- -

the frame, and screw means for relatively ad-
justing the telescoped members of each block, one

30

of said telescoped members comprising s threaded -

bar and the other of said members being of tubu-~
lar form to inclose and protect the bar threads.
17. In a road machine having a supporting
frame including side beams, an implement dis-
posed transversely under the frame, a pair of sup-
port blocks mounted one on each side beam and
for longitudinal adjustment with respect thereto,
vertically adjustable telescopic. hangers support-

_ing the implement from said support blocks,

screw means for adjusting at least one of the sup-
port blocks on the frame to thereby adjust the
working angle of the implement with respect to
the direction of travel, and screw means to actu-
ate the telescopic hangers to. thereby adjust the
implemeént vertically and angularly with respect
to the road surface. R :

18. In a road machine having a supporting
{rame including side beams, an implement dis-
posed transversely under the frame, o palp of
support blocks mounted one on each side beam
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and for longitudinal adjustment with respect

thereto, vertically adjustable telescopic hangers
supporting the implement from . said support
blocks, screw means for adjusting the blocks on

56

the beams and the telescopic hangers with re- -

spect to the blocks, and screw means for adjust-
ing the implement transversely under the freme.
18. In a road grader having a main frame and

ae

a grading tool disposed transversely thereunder;

& pair of laterally disvosed support members se-
cured to the frame, telescopic hangers depending
from said support members and connected atb
their lower ends to the grading tool, and pivoted
connections between the tool and said hangers
permitting angular movement of the tool with
respect to the frame in a transvérse plane there-
under when said telescopic hangers are relatively
adjusted. .
20. In a road grader having & main frame and
8 grading tool disposed transversely thereunder;

- a pair of laterally disposed support members se-

cured to the frame, telescopic hangers depending
from sald support members and connected at
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connections between the tool and said hangers
permitting angular movement of the tool with re-
spect to the frame in a transverse plane there-
under when said telescopic hangers are relative-
1y adjusted, said hangers constituting the sole

supports for the tool from the frame in counter-.

scting the road resistance to the tool when the
latter is in operation. :

21. In a road machine, & frame, an implement
disposed transversely inder the frame, a pair of
blocks secured laterally to the frame and ad-
justable longitudinally thereof, and vertically ad-~
justable means connecting the implement to the
blocks and for vertically and angularly support-
ing the implement. )

22. In a road machine, a frame, an implement -

disposed transversely under the frame, a pair of
telescopic hangers carried by the frame, pivot
means connecting the lower ends of the hangers
to the implement, and permitting angular move-
ments of the implement, in a plane transversely
of the machine, when one or both of said hangers
is telescopically adjusted, and means for adjust-
ing the hengers longitudinally with respect to
the frame.

23. In a road machine, & frame, an implement
disposed transversely under the frame, & pair
of telescopic hangers: carried by the frame, pivot
means connecting the lower ends of the hangers
to the implement, and permitting angular move-
ments of the implement, in a plane transversely
of the machine, when cne or both of said hangers
is telescopically adjusted, means for adjusting
the hangers to change the angle of the implement
with respect to the direction of travel, and means
for adjusting the implement transversely of the
frame.

24. In 2 road machine, a frame, an implement
disposed transversely under the frame, s pair
of hangers supported at opposite sides of the
frame and connected ab their lower ends to the
implement, means for vertically gdjusting the
hangers to vertically and angularly adjust the
implement, means for adjusting the implement
transversely with respect to the lower ends of the
hangers, and means for adjusting the hangers
to vary the working angle of the implement with
respect to the direction of travel.

25. In o road mschine, a frame, an implement
disposed transversely under the frame, a pair of

hangers supported at opposite sides of the frame,

and connected at their lower ends to the imple-
ment, means for vertically adjusting the hangers
to vertically and angularly adjust the implement,
means for adjusting the implement transversely
with respect to the lower ends of the hangers, and
means for adjusting the hangers longitudinally
of the frame to thereby shift the entire implement
forwardly and rearwardly of the machine.

26. In a road machine, a wheel supported frame

having laterally disposed beams, a road working-

blade extending transversely of and under the
frame, blade supporting devices attached to said
frame beams and adjustable longitudinally of
the machine to adjust the angle of the blade with
respect to the direction of travel, said devices
including vertically adjustable bars pivotally se-
cured at their lower ends to the blade to permit
angular adjustment of the blade transversely with
respect to the road surface.
97. In o road machine, a wheel supported frame
having laterally disposed beams, a road working
_blade ‘extending transversely of and under the
frame, blade supporting devices attached to said
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-‘their lower ends to the grading tool, and pivotal ' frame beams and adjustable Iongitudinally of the’

machine to adjust the angle of the blade with re-
spect-to the direction of travel, said devices in-
cluding vertically adjustable bars pivotally se-
cured at their lower ends to the blade to permit
angular adjustment of the blade transversely with

respect to the road surface, and means for ad- -

justing the blade in the direction of its length
transversely under the frame.
98. In a road machine, a wheel supported frame
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having laterally disposed beams, a road working .

blade extending transversely of and under.the
frame, devices connecting the blade to said beams
and constituting the sole support for the blade
in resisting the road action thereagainst, said
devices being adjustable to vertically and angu-
larly adjust the cutting edge of the blade with
respect to the road surface, and being horizon-
tally adjustable to move the blade longitudinalily
or angularly with respect to the frame, and means
attaching the blade to the support devices per-
mitting adjustment of the blade on an axis ex-
tending lengthwise of the blade, an operator’s
station, and controls extending within reach of
an operator at-said station for effecting all of said
adjustments.

29. ‘The combination with a traveling machine
frame and an implement disposed thereunder, of
o device for adjustably securing the implement
under the frame comprising a cross beam extend-
ing transversely under the frame and secured
thereto by means permitting adjustment of the
beam about a vertical axis, and devices connect-
ing the ends of the beam to the implement and
for vertically and angularly adjusting the latter,
one of said devices being swingably attached to
the beam for movement in the vertical longitudi-
nal plane thereof to permit angular adjustment
of the implement with respect to the beam.

30. In o grader, & frame, a beam extending
transversely under the frame and secured there-
to for adjustment in a generally horizontal plane
lengthwise of the frame, vertically adjustable
screw lift units at the ends of the beam, a grad-
ing blade carried by said units, and means for
adjusting the units to angularly and verticelly
adjust the blade in & plane parallel with the verti-
cal, longitudinal plane of the beam.

31. In o grader, a frame, a beam extending
transversely under the frame and secured there-

. to for adjustment about a vertical axis, verti-

cally adjustable extensible devices supported at
opposite ends of the beam, a culting blade dis-
posed in subsfantial parallelism with the beam and
pivotally secured to the lower ends of sald ex-
tensible devices for angular adjustment trans-
versely of the frame, and in a vertical plane paral-
lel with the longitudinal vertical plane of the
beam.

32. In a grader, a frame, a beam extending
transversely under the frame and secured thereto
for adjustment about a vertical axis, vertically
adjustable extensible devices supported at oppo-
site ends of the beam, a cutting blade disposed in
substantial parallelism with the beam and pivo-
tally secured to the lower ends of said extensible
devices for angular adjustment transversely of
the frame, and means for adjusting the beam lon-
gitudinally of itself and transversely of the frame.

83. In a grader, a frame, a beam extending
transversely under the frame and secured thereto
for adjustment about a vertical axis, vertically
adjustable extensible devices supported at oppo-
site ends of the beam, a cutting blade disposed
in substantial parallelism with the beam and
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pivotally secured to the lower ends of said ex-
tensible devices for angular adjustment in the
vertical longitudinal plane of the blade, and
means for adjustably shifting the said beam, de-
vices, and blade as a unit forwardly and rear-
wardly of the frame.

34, In a road machine having lateral frame
beams, primary support members slidably mount-
ed on the respective beams, secondary support
members pivotally secured to the primary sup-
port members for adjustment about vertical axes,
a tool beam carried by the secondary support
members and slidable fransversely therein, and
means for selectively or simultaneously adjusting
the primary support members longitudinally on
the frame beams to angularly adjust the tool
beam, or to shift it bodily with respect to the
frame beams and thereby adjust the center of
gravity of the machine.

35.In a road machine, a frame, a tool sup-‘

port beam secured "transversely to the frame,
vertically disposed tubular housings carried one
at each end of the beam and projecting substan-
tially thereabove, threaded bars disposed in and
projecting downwardly from the housings,
threaded means engaging the bars to raise and

7

lower the same, an implement attached to the

bars, and means for adjusting said tool support

beam longitudinally of itself to thereby adjust
the implement trarnisversely of the frame.

36. In a road machine, a frame, a beam car-
ried by the frame in a generally transverse posi-
tion but adjustable about & vertical axis, screw
lift devices secured at the outer ends of the
beam, one relatively rigid and the other tiltable
with respect to the heam and in the vertical lon-
gitudinal plane thereof, and an implement car-
ried by said devices and for adjustment there-
by angularly and vertically with respect to the
road surface.

37. In a road machine, a frame, a beam car-
ried by the frame in a generally transverse posi-
tiocn. but adjustable about a vertical axis, ver-
tically adjustable devices secured at the outer
ends of the beam, one relatively rigid and the

- other tiltable about an axis transverse with re-

spect to the beam, and an implement carried
by said devices and for adjustment thereby an-
gularly with respect to the length of the beam
and vertically with respect to the road surface.
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