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25 Claims. (CI. 37-108) 
This invention relates to machines used in the 

construction of roads and pavements, and par 
ticularly- to machines or devices for 'preparing. 
the sub-grade or foundation on which the pave 
ment is laid. 
An object of the invention is to improve and 

Simplify sub-grading tools. - 
Another object of the invention is to provide an 

improved sub-grader with which the Sub-grade 
10 may be rapidly prepared for the pavement with 

a minimum of labor and expense; which may be 
easily adjusted for different thicknesses of pave 
ment; with which the grading tool may be easily 
replaced; which is relatively light and compact, 

is so as to be easily transported to and from the 
jobs where it is to be used; and which will be 
relatively simple, light, practical and durable in 
construction, and relatively inexpensive. 
Warious other objects and advantages will ap 

20 pear from the following description of One semi 
bodiment of the invention, and the novel features 
will be a particularly pointed out hereinafter in 
connection with the appended claims: . 
In the accompanying drawings: 

25 
accordance with this invention; : 

Fig. 2 is a transverse, Sectional elevation of the 
same, with the section taken approximately 
along the line-2-2. Of Fig...; 

30 Fig. 3 is a sectional elevation through another 
part of the device, the section being taken ap 
proximately along the line 3-3 of Fig. 7; 

Fig. 4 is another sectional elevation of the: 
same, the section being taken approximately 

35 along the line 4-4 of Fig.1; 
Fig. 5 is a side elevation of the same, with the tool in operative position; 
Fig. 6 is a sectional elevation of the same, with 

the section taken approximately along the line 
406-6, but with the grading tool in inoperative 

position; - - 

Fig. 7 is a transverse sectional elevation of part 
of the same, the section being taken approxi 
mately along the line 7-7 of Fig. 1; and 

45 - Fig. 8 is a sectional elevation through one of 
the supporting and guiding, elements. 

In the illustrated embodiment of the invention, 
the improved grader includes...a rod or axle 10 
extending crosswise of the roadway, on which the 

50 pavement is to be iaid. Flanged rollers or Wheels 
11 are rotatably mounted upon the ends of the 
rod or axie, and these wheels are Supported upon 
and roll along the rails or forins 12 which define 
the side edges of the strip of pavement to be 

55 laid. 

Fig. 1 is a plan of a sub-grader constructed in 

The pavements are ... commonly laid of 

standard widths, and the rails 12 along the sides 
of Such widths serve as tracks to guide the 
Wheels 11. A sub-frame 13 which may, for cons 
Venience, be a channel bar, extends lengthwise. 
along the rod or axle 10. - ; : 60 
U-shaped bolts 14 pass around the rod or axle 

and through transversely extending slots 15 in 
the channel bar, and serve to clamp the rod or 
axle adjustably to the channel bar. Washer. 
plates. 16 are preferably disposed over the slots. 65, 
15 on both faces. of the channel bar, and the 
arms of the U-shaped bolts 14-pass through ap 
ertures: in the plates. 16. The slots 15 extend: 
transversely of the length of the channel bar, 
So that the bolts 14 may be adjusted vertically, 70. 
or transversely of the channel bar to some extent. 
The ends of the bolts 14 carry nuts 17 by which 
the bolts and axle may be clamped securely to: 
the channel bar, in different positions of adjust 
ment. 75 
A grading tool 18 is removably secured to the 

lower edge portion of the Sub-frame or channel; 
bar i3, SO as to depend below the lower edgethere 
of and perform the actual grading operation. 
This tool. 18 may be any tool that is suitable for 
preparing the Sub-grade, and in the particular 
example illustrated, is a scraperblade which levels 
off the Sub-grade at the desired distance below. 
the upper edges of the rails that determine the 
upper level of the pavement. The sub-frame 13 
is normally used while in an upright or approxi 
mately vertical position, as shown in Figs. 1 to 5, 
and 7, and its upper edge Serves as a rocking full 
crum or Support for the main frame. 19.: 
This main frame includes a plurality of angle 

bars arranged side by side but spaced apart and 
extending generally in the direction in which the 
grader. moves as it travels, along the rails. 12. 
These angle bars are connected at their rear ends 
and at an intermediate point by croSS bars 20. 
The outer bars of the frame forwardly of that 
intermediate point are bent.toward, one another, 
So as to converge for connection to one another 
and to a coupling plate 21 having an eye 22, by 
which the grader may be connected to a draft 
device, such as a tractor. The side bars of the 
main frame 19 are provided with pairs of depend 
ing. Spaced flanges 23,' between which the upper. 
edge of the sub-frame or channel bar is received, 
as shown in Figs. 3 and 5. These flanges 23, one 
pair on each side of the main frame, prevent dis 
placement, or translation of the channel bar 
lengthwise of the main frame while permitting 
the rocking of the corner edge of the channel bar 
against the under face of the main frame. 
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2 
In order that the channel bar may swing up 

wardly and forwardly, it is positioned with its 
open face rearwardly, and the web of the channel 
bar is provided with apertures 24 in alignment 
with the forward flanges 23, so that those flanges 
may pass through those apertures as the lower 
edge of the channel bar swings upwardly and 
forwardly into the position shown in Fig. 6. The 
main frame thus rests upon the upper edge of the 
Sub-frame or channel bar, and in order to prevent 
separation of the two frames, angular or L-shaped 
brackets 25 (Figs. 1, 5 and 7) are Secured to the 
sub-frame or the channel bar, so as to extend 
upwardly therefrom and then laterally over the 
side bars of the main frame 19. These L-shaped 
angular brackets are spaced from the main frame 
Somewhat when the sub-frarine is in operative 
position, as shown in Figs. 1 to 5 and 7, So that 
the Sub-frame may rock into the inoperative po 
sition shown in Fig. 6. 
Arms 26 are secured, such as by bolts 27, to the 

rear face of the sub-frame or channel bar and 
extend upwardly therefrom through and above the 
main frame. The upper ends of these arms are 
connected adjustably, such as by chains 28, to 
the rear end of the frame. These chains limit 
the Oscillation of the sub-frame from the in Oper 
ative, inclined position shown in Fig. 6 into the 
operative, approximately upright, position shown 
in Figs. 1 to 5, and 7. Helical springs 29 are con 
nected to the lower ends of the arms 26, and to 
the main frame 19, so as to urge the Sub-frame 
or channel bar yieldingly and resiliently into the 
operative position, shown in FigS. 1 to 5, and 7, 

5 until limited by the chains 28. 
The rollers 11 may be removably confined on 

the ends of the rod or axle 10, by collars 30 which 
are removably secured to the ends of the rod or 
axle 10 by tapered pins 31 that pass transversely 
through the rod or axle and the collar. Each 
Wheel or roller 11 may be provided With a braSS OF 
other bearing in the form of a lining sleeve, aS 
shown in Fig. 8. 
To facilitate the vertical adjustment of the 

Sub-frame on the axle, I preferably place bearing 
blocks 32 on the rod or axle 10, at approximately 
the ends of the Sub-frame and abutting the lear 
face of the latter. The rod or axle 10 is 'Otat 
able in these blocks, and the latter moves trans 
versely of the Sub-frame. Screws 33 are threaded 
through the upper flange of the channel bar 13, 
and abut at their lower ends in recesses in the 
bearing blocks 32. By turning the screws 33, they 
Will be threaded through the channel bar flange, 
and Will force the bearing blocks 32 down Wardly, 
which is the equivalent of raising the channel 
bar since the axle is supported on the rails and 
therefore cannot descend. By turning ScreWS 33, 
therefore, the grader tool 18 will be elevated, and 
if the screws 33 are turned different amounts at 
the opposite ends of the frame, the tool 18 may be 
leveled or given an inclination as desired. 

In leveling or adjusting the tool 18 by the turn 
ing of the screws 33, it will be understood that 
nuts 17 should first be slightly loosened and the 
frame or channel bar 13 lowered to an extent 
greater than that desired. The nuts 17 are 
then tightened slightly so as to create Some fric 
tion between the plates 16 and the Web of the 
channel bar which Will be sufficient to hold the 
axle and the channel bar against relative move 
ment, but which may be overcome when the 
screws 33 are turned. The Screws 33 are then 
turned to elevate the sub-frame relatively to the 
axle 10, until the lower edge of the tool is exactly 

1,978,464 
level or has a desired inclination, and is at the 
proper depth below the upper edges of the rails 
or forms 12 along which the wheels 11 roll. The 
nutS 17 are then tightened so as to clamp the 
axle and sub-frame securely together. The lock 
nuts 34 on the screws 33 may then be tightened 
against the upper flange of the channel bar, So as 
to lock the screws against accidental turning. 

In the use of such a grading tool, the wheels 
11 are disposed upon the pavement forms 12, SO 
as to biidge the strip where the pavement is to 
be laid. After one strip has been laid, the inner 
edge of that strip serves as a form for the next 
adjacent strip, and therefore an edge of the pave 
ment strip may function as rail along which one 
of the rollers ill may travel. The tool 18 is ad 
justed to the proper depth in the manner ex 
plained above, and the forward end or coupling 
is attached to a truck or other device which draws 
the grader along the rails or pavement forms 
which define the limits of the strip of pavement 
to be laid. The springs 29 rock the sub-frame 
into its upright or operative position and the 
chains 28 limit movement beyond this operative 
position. 
The level of Support of the Wineeis ill is sown in 

Fig. 5 by the dot and dash line A, and the level 
or depth of cut, by the tool i8 is shown by the dot, 
and dash line 3 in the Sane figure. If for any 

8. 

9 5 

reason it is desired to elevate the tool into an in- ; ); 
operative positioi, the upper ends of the aims 26 
are pulled rearwardly or downwardiy and may 
be secured in that position by the chains 28, O: 
by any other guitable means. When the Sub 
frame is shifted into this inoperative position, the 
springs 29 will be tensioned to a greater extent, 
and tend to return the sub-frame to its operative 
position when the aims 26 are released. The Sub 
frame may be considered as a hinged or pivoted 
Section of the entire frarine. The axle 10, wheels 
11, sub-frame 13, and inain frame i9 constitute 8. 
two wiree car or unit, and are referred to as Such 
in the claims. 

It will be obvious that various changes in the 
detils, which have been herein described and 
illustrated in order to explain the nature of the 
invention, may be made by those skilled in the art 
Within the principle and scope of the invention 
as expressed in the appended claims. 

claim as my invention: 
1. A. Suh-grader coin prising a fraine, Slipport 

ing nea:0s for said fraine aid including langed 
wheels at opposite sides of said fraine which with 
the frarine for in a two wheel cat' for Operation 
upon the pavement, defining for:as as a track, and 
a sub-gradei Col extending is a directioi. COSS 
Wise of the track and approximately between 
said wheels, said frame having ii.1eans in Ouinting 
said tool for oscillatory SWirging 12c veinent about 
a horizontal axis closely adjacent tie wheels to 
carry the iower cdge of the tool upwa'dly and 
downwardly, and for additionally and separately 
adjusting each end of Said tool vertically With 
respect to gaid. SWirging 8.2xiS and ii:dep3idently 
of the other end to change tile icinaticin of the 
OWeir end of tina too. 
2. A sub-grader coil prising 2 f 3, Year).S 

supporting said frame, including a pair of fainged 
Wheels at opposite sides of the fi’aine, free to 'O- 
tate at all times aid fornig a two Wheel car 
for operation. Upch the uSula 3-yeinent, defijing 
forms as tracks, said fraine iRaving a pivoted 
tioi movable about a horizitial axis that excrd; 
transversely of the pavengint agroxiii.3tely at 

2 

Sec 

the wheels and also adjustable vertically with re 

3. 
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1978,464. 
spect to: said...wheels, and : a sub-grader. tool. 
mounted: on said pivoted section: for oscillatory 
movement therewith between an operative posi 
tionin; which it depends below the tread level of 
the it wheels and an inoperative: 'position at a 
higher level, and means: for limiting rearward. 
oscillatory movement of Said pivoted section: 
3.A. Sub-grader:3 comprising a fraine, means 

supporting said frame, including a pair of flanged 
wheels at opposite sides of the frame, for Opera 
tion upon the usual pavement defining forms aS 
tracks, said frame having a pivoted Section mov 
able about a horizontal; axis. that extends trans 
versely of the pavement, a sub-grader tool 
mounted on said pivoted section for movement 
between an operative position in which it depends 
below, the tread level of the wheels, and an in 
operative position at a higher level, means yield 
ingly urging said pivoted section about its pivotal 
axis into said operative position, and means for 
limiting said pivotal movement beyond said Op 
erative position. when moving away from Said in 
operative position. 
4. A sub-grader comprising a frame, means 

supporting said frame, including a pair of flanged 
wheels at opposite sides of the frame, for Op 
eration upon the usual pavement defining forms 

30: 

35: 

50: 

as: tracks, said frame" having a pivoted Section. 
movable. about a horizontal axis that extends 
transversely of the pavement, a sub-grader tool 
mounted on said pivoted section for movement 
between an operative position in which it, de 
pends below the tread level of the wheels and an 
inoperative position at a higher level, and means 
for adjusting said tool on said pivoted section to 
different levels below said. Wheels. 

5. A sub-grader comprising a frame, Inéans. 
supporting said frame, including a pair of flanged 
wheels at opposite sides of the frame, for opera 

40: tion upon the usual pavement defining forms a 3 
tracks said frame having a pivoted 'Section ranov 
able about a horizontal axis that extends trans 
versely of the is pavement, a sub-grader tool 
mounted: on said pivoted section for novelinent 

is between an operative position in which it de 
pends below the tread level of the wheels and an 
inoperative position at a higher level, and means 
for-adjusting said tool on said pivoted Section to 
different levels below. said wheels, said, adjusting 
means being operable to adjust opposite ends of 
said tool equal or different amounts. 

6. A sub-grader comprising: an axle extending: 
in a direction crosswise of the length of pavement 

55. 

60. 
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to be laid and having flanged wheels operable 
upon the pavement defining forms as tracks, a 
sub-frame mounted on said axle for . OScillation 
about the axis of said axle, a main fraine rock 
ably connected to said sub-frame; and formed at 
one end for attachment to a draft device, a grad 
ing tool mounted on said sub-frame for oscilla 
tion therewith between an inoperative, somewhat 
horizontal position, and a depending: operative 
position, and means for limiting the oscillation of 
said sub-frame beyond said operative position. 

7. A sub-grader comprising an axle, flanged 
wheels upon the ends of Said axle and operable. 
upon the pavement defining forms as tracks, with 

70: 

the axle extending transversely of said pavement 
forms,": a sub-frame Supported by Said axle and 
oscillatable about the axis of said axle, a main 
frame rockably connected to said sub-frame for 
support therefrom, a grading tool mounted on 
said sub-frame so as to depend therefrom when 
the sub-frame is in one oscillatory position and 
movable upwardly into inoperative position upon 

3 
rocking of said, sub-frame, means limiting the 
rocking of Said. Sub-frame; beyond Said. Opera 
tive position when depending; and means for 
adjusting.: said. Sub-frame..On...said axle to posi 
tion said: tool: at a desired depth and inclination. 

8. A sub-grader:' comprising an axle, flanged 
wheels upon the ends of said axle and Operable 
upon the pavement defining forms as tracks, With 
the axle extending transversely of Said pave 
ment forms, a sub-frame Supported by Saida:le 
and oscillatable: about the axis of Said axle, a 
main frame rockably connected to said Sub 
frame: for support therefrom, a grading tool 
mounted on said sub-frame so as to depend there 
from when the sub-frame is...in. One OScillatory: 
position and movable upwardly into inopera 
tive position ; upon rocking of Said sub-frame, 
means limiting the rocking of Said. Sub-frame 
beyond said operative position when depending, 
means for adjusting said. Sub-frame. On Said axle 
to position said tool at a desired depth and in 
clination, and means yieldingly urging Said Sub 
frame into said operative position. 

9. A sub-grader comprising a main frame haW 
ing a pair of depending flanges at each side, ... 
the fianges of each pair being Spaced forwardly, 
and rearwardly of one another, a Sub-frame dis 
posed beneath said main frame. So as to eX 
tend from side to side thereof and extending 
into the space between each pair of flanges, and 
upon: which said main frame rests and rocks, 
said sub-frame. having, an open Section clearing: 
corresponding flanges of each pair to enable the 
Sub-fraine to be rocked from a depending posi 
tion in a direction toward a horizontal position, i. 
an axle extending lengthwise of Said. Sub-frame 
and crosswise of the main frame, flanged. Wheels 
mounted on the ends of said axle and Operable 
upon the pavement defining forms as tracks, 
means securing said Sub-frame, between its up 
per and lower edges, to said axle So as to oscil 
late about the axis of Said axle, and means act 
ing between said frames for limiting the rock 
ing of said sub-frame in One direction beyond its 
depending, operative position. 

10... A sub-grader comprising a main frameha V 
ing a pair of depending flanges at each side, the 
fanges of each pair being spaced for Wardly and 
rearwardly of one another, a Sub-frame disposed 
beneath said main frame. So as to extend from 

5 

i 

3 

3 
side to side thereof, and extending into the space 
between each pair of fanges, and upon which 
said main frame rests and rocks, said Sub-frame 
having...an open section clearing corresponding 
flanges of each pair to enable the sub-frame to 
bes rocked from a depending position in a di 
rection toward a horizontal position, an axle ex 
tending: lengthwise of said sub-frame and cross 
Wise of the main frame, flanged wheels mounted 
on the ends of said axle and operable upon the 
pavement defining forms, as tracks, means Se 
curing said sub-frame, between its upper and 
lower edges, to Said axle SO as to OScillate about 
the axis of said axle, means acting between Said 
frames for initing the rocking of Said Sub- : 
frame in one direction beyond its depending, Op. 
erative position, and means yieldingly urging Said 
Sub-frame in said one direction into its depend 
ing position. - . 

11. A sub-grader comprising an axle extend 
ing crosswise of a pavement to be laid, flanged 
wheels on the ends of said axle and rolling upon 
the usual pavement defining forms defining the 
width of the pavement, a frame extending length 
Wise of the axle and attached thereto, means for 
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4. 1,978,464 
adjusting Said frame in directions laterally of 
Said axle at different points along Said axle, a 
grading tool mounted. On Said frame SO as to 
depend below Said axle, and means Connected to 
Said frame for holding it in Operative position in 
which the tool depends therefrom, and for draw 
ing Said frame and axle along Said pavement 
forms. 

12. A Sub-grader Cornprising an axle extending 
coSSWise along the pavement to be laid, means 
Carried by the ends Of Said axle and running 
upon the pavement forms which define the Width 
of the pavement to be laid, a frame attached to 
Said axle and adjustable laterally thereon, a 
grading tool carried by and depending from Sald 
flange, so as to be leveled or adjusted by the ad 
justment of Said frame with respect to said axle, 
means connected to Said frame for drawing it 
and Said axle along said pavement forms and 
holding said frame in operative position With the 
tool depending therefrom. 

13. A Sub-grader comprising a main frame, a 
Sub-frame depending beneath, and having a rock 
able connection to Said main frame, an axle 
carried by Said. Sub-frame below Said main frane 
and extending croSSWise of the pavement to be 
laid, guide Ineans at the ends of Said axle co 
acting with the pavement forms that define the 
width of the pavement to be laid, to guide said 
axle in movement along Said paVenent forms, 
and means for limiting the rear Ward movement 
of said tool and Sub-frame beyond an operative 
position in Which the too depends from the 
axle. 

14. A Sub-grader comprising a car unit extend 
ing croSSWise of the pavement to be laid, and 
having at each side a Single element guided by 
a pavement for Which defines the Width of the 
pavement to be laid, and a grading tool eXtending 
between said forms at Said eleinents and depeid 
ing below the upper edges of the forms, Said unit 
having means by which said tool may be mounted 
and adjusted vertically at opposite ends With e 
Spect to said eleinents for leveling and determin 
ing the depth of the cut of Said tool and SWing foir 
Wardly aid upwardly into inoperative position. 

5. A Sub-grader conprising a fraine fol'ned 
at one end for attachinent to a draft device, means 
attached to said frame and cooperating With the 
pavement forms that define the width of the pave 
ninent to be laid, for guiding the frame along the 
pavement forms, a grading tool carried by Said 
frame so as to depend below said frame and ex 
teind between said forms, Said fame having an 
adjustable section which mounts the tool for 
shifting said tool fron a depending operative po 
sition into an elevated position, and means for 
imiting the downward and rearward movement 
of Said tool through the movement of Said ad 
justable section of Said frame. 

16. A sub-grader comprising a rod extending 
cross-wise of the pavement to be laid, neans car 
ried by the ends of Said rod and guided and Sup 
ported by the usual pavement forms defining the 
Width of the pavement to be laid, a Sub-frame ex 
tending along Said rod, clamping means at 
taching said rod to said frame and having limited 
adjustinent in a direction COSSWise of Said rod, 
Whereby limited adjustinent of Said fraine CrOSS 
Wise of Said rod is possible, a grading tool at 
tached to and depending fron Said frame, and 
means connected to Said frane by Which it may 
be drawn along said pavement forms. 

17. A Sub-grader comprising a rod extending 
crosswise of the pavement to be laid, means car 

Iried by the ends of Said rod and guided and Sup 
ported by the uSual pavement forms defining the 
Width of the pavement to be laid, a Sub-frame ex 
tending along Said rod, clanping means attach 
ing Said rod to Said fraine and having limited 
adjustineit in a direction croSSWise of Said rod, 
Whereby inited adjustment of Said frame cross 
Wise Of Said rod is possible, a grading tool attached 
to aid depending fron Said frame, means con 
nected to Said frame by which it may be drawn 
along Said pavelent forms, and a Screw device 
acting between Said frame and rod for causing 
!elative lateral adjustment of Said frame and 
F’gi, While Said clamping means is slackened some 
What. 

18. A Sub-grader comprising a Sub-frame, 
nea,InS attached to Said Sub-frame and running 
upon the pavement forms that define the width 
Of the pavement to be laid, a tool carried by said 
frarle, depending into the space between said 
pa,Venent forins and extending approximately 
a CrOSS the Space between said forms along oppo 
Site Side of the pavement which is to be laid, a 
slain frane having a rockable connection to said 
Sub-frarie by Which said tool may be Oscillated 
froii) a depending operating position into raised 
i:Operative position, and means limiting the rock 
ing InoVenent of said Sub-frame beyond its op 
ei'ative depending position as said tool oscillates 
doW) Wairdly into operative position. 

19. A. Sub-grader COInprising a frame having 
guide ineans running upon the pavement forms 
that define the width of the pavement to be laid, 
Said frane having a depending pivoted section 
between Said guide means and adjustable verti 
cally With respect to said guide means, a tool car 
fied by Said pivoted Section and oscillatable into 
different depending positions below said frame, 
Stop means for limiting downward and rearward 
In Ovenent of Said tool with said section, and 
ineans yieldingly urging said pivoted section rear 
Wardly and downwardly into any of said depend 
ing positions until Stopped by said stop means. 

20. A Sub-grader comprising a frame having 
guide means running upon the pavement forms 
that define the width of the pavement to be laid, 
Said fraine having a depending pivoted section 
between Said guide means, a tool carried by said 
pivoted Section and oscillatable therewith down 
Wardly and rearwardly into different depending 
positions below Said frame, and adjustable means 
limiting the downward and rearward pivotal 
movement of Said tool beyond an approximately 
Vertical position, and having no restriction upon 
the Upward and forward movement of said tool 
and Section, whereby the tool is free to be quickly 
and easily elevated in a forward direction, and 
When released will descend rearwardly to a pre 
determined position. 

21. A Sub-grader comprising an axle, a pair of 
Wheels on the ends of Said axle and free to roll at 
all times upon the USual pavennent defining forms 
as a track, a frane Unit adjustable vertically 
upon and Carried by Said axle to form a two wheel 
cai", and a tool extending approximately between 
and depending below said wheels and mounted by 
Said car for movement therewith and Swingable 
freely back and forth in an arc less than a com 
plete rotation to elevate or lower its lower edge, 
and IleanS for limiting rearward swinging of said 
tool beyond a selected position in which it de 
pends below Said Wheels. 

22. A Sub-grader comprising a tool extending 
CrOSSwise of and approximately between a pair 
of pavement, defining forms, and a car, with a 
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coupling at its forward end, operating along said 
forms as a track, and means for adjustably 
mounting said tool on said car to depend below 
the upper Surfaces of said forms upon which the 
car runs, and for movement to vary the depth to 
which Said tool depends below said upper sur 
faces, and to Swing the lower edge of said tool 
forwardly and upwardly into an inoperative posi 
tion. 

23. A Sub-grader comprising a tool extending 
CrOSSWise of and approximately between a pair 
Of pavement defining forms, a car, with a cou 
pling at its forward end, operating along said 
forms as a track, and means for adjustably 
mounting said tool on said car to depend below 
the upper surfaces of said forms upon which the 
car runs, and for movement to vary the depth 
to which said tool depends below said upper sur 
faces, and for additional and separate movement 
to Swing the lower edge of said tool forwardly 
and upwardly into an inoperative position, and 
adjustable means limiting the downward and 
rearward swing of said tool into operative posi 
tion. 

24. A Sub-grader comprising a tool extending 
croSSWise of and approximately between a pair of 
pavement defining forms, a car, With a coupling 
at its for Ward end, Operating along said forms 
as a track, and means for adjustably mounting 
said tool on said car to depend below the upper 

75 

5 
surfaces of said forms upon which the car runs, 
and for movement to vary the depth to which 
said tool depends below said upper Surfaces, and 
for additional and separate Swinging movement 
to carry the lower edge of said tool forwardly 
and upwardly into an inoperative position, means 
for limiting the downward and rear Ward SWing of 
said tool beyond a desired operative position, and 
means for urging said tool yieldingly to SWing in 
a direction to carry said lower edge rear Wardly 
and downwardly into operative position when 
released. 

25. A grader comprising a car movable Over a 
section to be graded, a frame hinged to said car 
for movement bodily thereWith and depending 
therefrom, a grading tool carried by the lower 
edge of Said frame and freely SWingable With Said 
frame from a depending operative position up 
wardly and forwardly with respect to its move 
ment When in use for grading, into an elevated, 
inoperative position, and also down Wardly and 
rearwardly back into operative, depending posi 
tion, means for limiting such downward and rear 
ward movement of the tool and frame and having 
no restriction upon the upward and forward 
movement of said tool, whereby the tool is free 
to be quickly and easily elevated in a forward 
direction, and when released will descend rear 
Wardly to a predetermined operative position. 

FREDERICK. J. LEY DECKER. 
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