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[57] ABSTRACT 
A pavement cutting machine for cutting bumps or 
grooves. A tractor has a hitch with a cutter trailer and 
a tank trailer. The tank picks up the sludge from the 
cutter, ?lters it and recirculates the ?ltered water to 
the cutter. One or more hydraulic cylinders for the 
cutter or cutters act against a frame member which 
supports the tank whereby the weight of the tank 
snubs the cutter or cutters. The tractor has an engine 
for driving the traction wheels of the vehicle at high 
speed when moving from one location to another. The 
tractor has an alternative hydraulic drive operated by 
the engine when the engine is disconnected from the 
traction wheels, the hydraulic drive having a low 
speed transmission to the traction wheels. 

8 Claims, 29 Drawing Figures 
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PAVEMENT CUTTING MACHINE WITH 
SELECTED DRIVE SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a pavement leveling or 

grooving machine having a vehicle having a pavement 
cutter wherein a tractor pulls the cutter vehicle and a 
water tanker recirculating water to cool the cutter 
disks. 

2. Description of the Prior Art 
As is well known in the art, there are various ma 

chines used for grooving or leveling road surfaces. 
However, each of the known devices have limitations, 
and problems associated with them. One problem is the 
transporting of the machines from one operation site to 
another and, after reaching‘ the site, being able to oper 
ate under ideal conditions to properly complete the 
work required. Another area where the present ma 
chines are lacking is the capability of keeping the re 
quired depth of the grooves as the cutter assembly, or 
assemblies, make their pass over a road bed having an 
uneven surface. It is also necessary to have a machine 
that is not only capable of grooving the road surface 
but, in addition, serving a dual purpose as a leveling ap 
paratus. 
m5 se'?esofdiambnd blades or disks are generally 
used for the leveling and grinding of the grooves, these 
blades being very expensive and, if not properly pro 
t'ected,v each can be damaged and become ineffective 

- .siurinaits. wqtlsinsgnqratign-"Damage-is likell I9 
occur if the cutter blades meet an obstruction when 

(I19..PQUIPIHQEILEJIIWCH at slow, Speed. by a Powerful. 
'direcfiirilé fromtthé tragtqr. walla 

. -suMMAsxQF THE INVENTJQN. . 

The invention comprises a dual tandem apparatus for 
leveling or grooving roads and highway surfaces, 
whereby cars and the like will be substantially pro 
tected‘ from skidding, especially in wet weather. The 
dual tandem apparatus comprises a tractor having a 
cab section for transporting the entire machine down 
the highway to a work location, a ?rst trailer section 
positioned intermediate to the tractor and a second 
trailer section. The ?rst trailer section is operably con 
nected to the tractor as a pavement leveling and groov 
ing machine, an the second end trailer is a tanker for 
supplying a liquid coolant, such as water, to the groov 
ing and leveling apparatus. The tractor section is 
adapted with the equipment and controlling apparatus 
to operate the movement of the entire vehicle while 
traveling down the highway to a work location by use 
of a direct drive to its rear-wheel drive at moderately 
high speeds with its total complement of trailers. If the 
Diesel? engine in the tractor were to operate at low gear 
and‘ drive the equipment at a slow speed, the engine’s 
powerful-direct drive would damage parts related to the 
grooving apparatus, if theparts met an obstruction. 
The vehicle will travel at high speed by a drive from 

an engine through a four-speed transmission, as usual. 
For low’speed operation of the vehicle, a clutch is oper 
ated to disconnect the engine which continues to run 
and operate two pumps, each through a separate power 
takeoff. One pump provides ?uid pressure for hydrau 
lic cylinders to raise or lower the cutter and the other 
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2 
pump provides ?uid pressure for a ?uid motor which 
drives the traction wheels through the main four-speed 
transmission. The cutter is driven by a seoarate engine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring more particularly to the accompanying 
drawings, which are for illustrative purposes only: 

FIG. 1 is a side-elevational view of the invention 
showing a tractor pulling a cutter trailer and a water 
tank trailer. 
FIG. 2 is a top plan view of FIG. 1. 
FIG. 3 is a sectional view taken on line 3-3 of FIG. 

1. 
FIG. 4 is a sectional view taken on line 4—4 of FIG. 

3. 
FIG. 5 is a fragmentary perspective view of a ?lter 

unit as seen in FIG. 3. 
FIG. 6 is a schematic cross-sectional view of the tank 

trailer and the vacuum system. 
FIG. 7 is an enlarged side view of the grooving trailer 

with portions broken away for clearer illustration 
thereof. 
FIG. 8 is a top plan view of FIG. 7 on line 8-8 

thereof. 
FIG. 9 is a cross-sectional view taken on line 9-9 of 

FIG. 8. 
FIG. 10 is a cross-sectional view taken on line 10-10 

of FIG. 9. 
FIG. 11 is a cross-sectional view taken substantially 

on line 11-11 of FIG. 9 thereof. 
FIG. 12 is an enlarged sectional view taken on line 

12-12 of FIG. 11. 
FIG. 13 is an enlarged sectional view taken on line 

13-13 of FIG. 12 showing the cutter blades cutting 
grooves in a road surface. 

FIG. 14 is an enlarged sectional view taken substan 
tially on line 14-14 of FIG. 11. 
FIG. 15 is a sectional view taken substantially on line 

15-15 of FIG. 14. 
FIG. 16 is an enlarged plan view of a portion of the 

grooving trailer positioned adjacent a curbing of a road 
surface. - 

FIG. 17 is a sectional view taken substantially on line 
17-17 of FIG. 11 thereof. 
FIG. 18 is a view illustrating the depth control wheel 

assembly for adjusting the depth of cut of the blades of 
the cutting assembly for cutting grooves. 
FIG.19 is an exploded perspective view of a support 

ing bracket of a water nozzle spray unit. 
FIG. 20 is a partial perspective view of the grooving 

trailer assembly. 
FIG. 21 is a sectional view illustrating the cutting as 

semblies supported in a somewhat universal mounting 
and positioned for cutting an irregular road surface. 
FIG. 22 is a partial top plan view of the cutting as 

semblies with their inner ends adjacent each other. 
FIG. 23 is a sectional view of a modi?ed form of 

depth control for the cutting assembly adapted for cut 
ting bumps. 
FIG. 24 is a ?ow diagram of the hydraulic system for 

controlling the over-all operation of the leveling or 
grooving machine. 
FIG. 25 is a schematic view of the transmission and 

power take-off shown in FIG. 24. 
FIG. 26 is an enlarged fragmentary sectional view on 

line 26-26 of FIG. 23. 
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FIGS. 27, 28 and 29 are schematic views of modifica 
tions of the frame and ?oating beam support for the 
cutter or cutters. 

DESCRIPTION OF THEPREFERRED 
V EMBODIMENT 

Referring more particularly to the drawings, there is 
shown in FIG. 1 a tractor-trailer vehicle, generally indi 
cated at 10, comprising a tractor, indicated generally at 
12, which is provided with a typical cab 14 and a Diesel 
or similar engine 16 mounted at the front end of the 
tractor frame 18. The frame 18 is provided with a 
swivel bed or hitch 20 for an operable connection be 
tween the tractor and tandem trailer. Tractor‘ is 
movably supportedwbya'set of front wheels 22 for 
steering the vehicle 10 and a back set of drive wheels 
24 as generally found in such a vehicle H 
However, there is included means for disengaging the 

engine power from the rear drive or traction wheels 24 
to engage a hydraulic drive system when required. A 
more detailed description of said means will be de 
scribed hereinafter. 
There is operably connected to the swivel bed or 

hitch 20 of the tractor 12 a ?rst tandem trailer unit 26 
and a second tandem trailer unit 28 which is operably 
gonrrected to said ?rst trailer unit 26 by a swivel bedpr 
hitch 29, supported on the rear of said ?rst trailer unit. 
The first trailer unit 26 includes a leveling or grooving 
machine having a rotary cutter assembly 45, having a 
hitch 55 with the frame structure 30 which in turn has 
a hitch 20 with the tractor 12. 
The trailer unit 26 comprises a carriage or frame 

structure 30 having a somewhat Z-shaped con?gura 
tion which includes a horizontal box framework 32 
having a mating member 33 for the swivel bed 20 and 
a platform 34, as seen in FIG. 2. Positioned rearwardlyv 
of said platform 34 and attached to frame 32 are a pair 
of parallel vertical beams 36, 36’ spaced apart suf?— 
ciently to receive a transverse support bar 37, as seen 
in FIGS. 11 and 20. The beams'36, 36’ are securedto 
the box frame 32 intermediate their ends. Rearwardly 
disposed from said beams 36, 36’ is a second pair of 
matching beams 38, 38’, said beams 36 and 38 being in- ' 
terconnected by overhead horizontal girder member 
39, and beams 36' and 38’ being similarly intercon 
nected by an overhead horizontal girder member 39’. 
The girders 39, 39’ have suitable transverse supports 
shown as I-beams 41 and 43, see FIGS. 2 and 7, welded 
at their ends into the girders 39, 39'. Attached to the 
lower portion of the rear vertical beams 38, 38’ is a set 
of parallel frame members 40, 40a (FIGS. 8 and 20) 
having a platform to support the second swivel bed or 
hitch member 29 (FIG. 1). To carry the rear portion 
of the frame structure 30, there is provided a set of tan 
dem wheels 42 positioned directly under the swivel bed 
member 29 whereby the front end of the second trailer 
28 is operably connected thereto. The trailer 28 has 
rear wheels 165. 
Referring more particularly now to FIGS. 7, 8, 9 and 

11, in which a more detailed construction of the frame 
structure 30 is shown, there is provided a rotary cutter 
assembly, generally indicated at 45, operably mounted 
within the frame structure 30 of the carriage, said cut 
ter assembly 45 comprising an independent drive en 

5 

15 

2 

30 

35 

40 

50 

55 

60 

gine 46 for operating a pair of rotary cutter units, indi- 65 
cated generally at 48 and 50, respectively. There is also 
provided means for supporting one of said cutting units 

4 
in advance of the other, with the inner ends of said 
cutter units in substantial alignment. The sup 
porting means comprises a U-shaped frame structure 
52, as seen in FIGS. 8, 11 and 20, hingedly con 
nected, as indicated at 53, at its forward open end 
to a header 54, said header 54 having a hitch 55 
,which includes an upper ball member 55a secured 
to the header 54 and a cooperating lower mating 
socket member 55b horizontally projecting from 
and secured to the transverse support bar 37. Op 
positely and rearwardly disposed from the header 
'54 is _th_e _bight portion 57 of the U-shaped frame 
52, said bight 57 being a rear transverse member hav 
ing mounted thereon a slide 56 in the form of a cylin 
drical pin which is rotatably received in and guided for 
vertical and pivotal movement by vertical spaced angle 
irons providing slot means 58 carried by bracket 40' 
depending from frame members 40, 40 a, see FIG. 20. 
The slot means 58 prevents lateral movement of said 
frame 52 with respect to the frame structure 30, while 
permitting rocking movement about a horizontal axis. 
The beams 36, 36', see FIG. 20, have an angle 

bracket 49, 49’, respectively, extending over the 
header 54 at opposite sides of its longitudinal axis to 
limit pivotal movement of header 54 about that axis, 
particularly when acted on by hydraulic cylinders 96 
and 97, described later. 
Due to the ball and socket hitch 55 at one end of the 

frame 52 and the slide 56 rotatably received in slot 58, 
the frame and cutter assembly 45 together are capable 
of being angularly adjustable about a horizontal axis 
a—a, seen in FIG. 11, said hitch and said slide permit 
ting said cutter units to be readily adapted to inclined 
surface, when required. 
An independent engine 46 is used to impart the ro 

tary movement necessary to operate the cutter units 48 
and 50, said engine being mounted to the ?oating U 
shaped frame 52 adjacent the bight portion 57 of the 
U by transverse channel members 59 secured at their 
ends to the side members 60, 60’ of the frame 52. 
The power output shaft 61 of the engine 46 ispr'oviied 
with a plurality of pulleys 62 operably connected to 
pulleys 63 by belt 64, said pulleys 63 being securely dis 
posed adjacent one end of a transverse shaft 65 which 
is rotatably supported in bearings 66. Disposed on the 
outer free ends of the shaft 65 are a plurality of addi 
tional pulleys 67 and 68, respectively. Said pulleys 67 
and 68 are operably interconnected to cutter units 48 
and 50 by drive belts 69 and 70, respectively. As shown 
in FIG. 7, belts 69 loop over the upper pulleys 67 to a 
set of lower pulleys 71 which are attached to a rotary 
shaft 72 of the cutter unit 48 adjacent one side of the 
frame 52. As shown in FIG. 8, the upper pulleys 68 are 
oppositely disposed from pulleys 67 on shaft 65 and in 
terconnected to a lower set of pulleys 73 secured to a 
rotary shaft 74 of the cutter unit 50. 
As mentioned above, the cutter units 48 and 50 are 

so arranged that one assembly is positioned forwardly 
of the other cutter assembly with the endmost disks 
78a, 78'a of their inner ends 75 and 76 spaced apart the 
same distance as the spacing between adjacent disks 
(FIG. 22). Each cutter unit-4'8 and SI) comprises 
a plurality of evenly spaced-apart cutter disks 78, 
78’ having identical diameters and secured on the 
shafts 72 and 74 for rotation therewith. The disks 
are generally provided with diamond bits for cutting 
hard materials, such as cement and concrete. 
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In FIGS. 15, 20, 21 and 22, the shafts 72 and 74 are 
shown joumaled at their outer ends by universal 
bearings 79 and 80, respectively, said bearings being 
suppo?df" within dual‘ pillow blocks 82 and 83 along 
the rearward section of the side members 60, 60' of 
the frame 52. However, the inner ends 75 and 76 of 
cutter units 48 and 50, respectively, have their shafts 
72 and 74 joumaled in bearings 84 and 85, respec 
tively, supported within dual blocks 86 and 87, 

respsqtivclyt 1 .. H ., . .. .. . . ' As shown in FIGS. 11 and 20, a pair of parallel ?oat 

ing beams 88 and 90 are provided along the inner longi 
tudinal length of the frame 52 for supporting the inner 
ends of each cutter unit. Ech ?oating beam 88 and 90 
is independently'hinged to the header 54 by brackets 
92 and bolts 93, acting as hinge pins, at the forward end 
thereof. As shown in FIGS. 8, 11 and 20, the opposite 
or rear free end of each beam 88 and 90 is movably re 
ceived within the U-shaped brackets 94 and 95, respec 
tively. Said brackets are secured to the rear bight por 
tion 57 of the frame member 52. It should be particu 
larly noted that each beam is capable of being actuated 

6 
of beams 88, 90 hydraulic cylinders 10] and 102, re 
spectivelx, for viewing the‘ rear sadpfeach ?oating 
beam in different or similar vertical displacements. The 
hydraulic cylinders 10] and 102 are hingedly sup 
ported above the adjacent floating beams 88 and 90, 
respectively, by upside-down- L-shaped brackets 103 
and 103a which are ?xedly secured to the rear 57 of the 
?oating frame 52. 
FIG. 21 shows an example of how the inner ends of 

the cutter units 48 and 50 can be positioned at a greater 
elevation than their outer ends' to fit a convex road sur 

face. The inner endg can 'also be adjusted lower than the 
' outer ends id fit a concave road surface. 'r'iiéféibré, 

15 

individually with respect to each other, as well as with . 
respect to the ?oating frame 52. 
As shown in FIG. 20 the inner support block 86. for 

the inner end of shaft 72 is mounted on beam 90,_ 
whereas the block 87 for the inner end of shaft 74 is 
carried by beam 88, with the inner ends of those shafts 
in overlapping relation as also shown in FIG. 22.. 
This construction makes it possible to preserve 
between the endmost disk 78a of the cutter as 
sembly 48 and the adjacent endmost disk 78’a of 
the cutter assembly 50, at the inner ends of those 
cutters, for, groove "settle purpqsss, .a...§1?a¢_ins 
which is substantially the same as the spacing between 
the adjacent disks on each cutter assembly, as indi 
cit-ted at 180 which represents the uniform spacing of 
kerfs'or grooves in the pavement resulting from the cut 
ting action of the innermostdisks of both assemblies. 
For bump cutting purposes, the inner ends of the cut 
ters may.overlapasshstanin.FIQ: 29,-. . 

As shown in FIGS. 10 and 20, the frame 52 and the 
rotary cutting assembly 45 are lifted or lowered by 
means of a pair of hydraulic cylinders 96 and 97 which 
are hingedly connected at their lower ends 98 and 98' 
to the rear end of frame 52, and their upper ends 99 
and 99' are hingedly connected to the underside of a 
transverse-extending beam 100 which is secured to the 
rear vertical beams of the frame structure 30. 
The bightor rear “(57 of frame 52 with the cutter as 
semblies 48 and 50 pivots about a horizontal axis pass- ‘ 
ing through the hinge 53 and the hinge pins 93 of the 
beams 88 and 90. Since the tank trailer 28 is loaded 
with a dead weight of a large quantity of water, the 
frame structure 30 and the upper ends of cylinders 96 
and 97 are held down from any vertical movement 
thereof when the cylinders 96 and 97 are activated, 
when the cutter assemblies 48 and 50 are in working 
engagement with the pavement. The force of the cylin 
ders 96, 97 butt against the over-all weight of the tank 
which becomes an effective opposing force against the 
lifting effort of the cylinders 96 and 97. Not only can 
the frame 52 be adjusted vertically, but it can also be 
tilted at an angle through the longitudinal axisq-a 
(FIG. 11)’ by adjusting the hydrauliccylindlers 9V6, I 

i . There is .3 hinssqlx estimated?‘ the 9.95958?‘ ends 
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adjusting the ?oating beams 88 and 90, the inner ends 
of said cutters may be raised or lowered with respect to 
their outer ends to substantially ?t either a convexity or 
a concavity, as indicated at A in the pavement 104. 
When it is desired to move to a different location and 

travel at comparatively high speed with the cutter as 
semblies 48 and 50 in elevated position, the cylinders 
96 and 97 are operated to raise the rear end 57 of 
frame 52, and in so doing, the outer ends of the cutter 
assemblies are raised, their inner ends and the ?oating 
beams 88 and 90 being raised by reason of the brackets 
94, 95, see FIG. 10. The brackets 94, 95 are carried by 
the frame member 57 and underhang the beams 88 and 
90 to lift them when the rear end 57 of the frame is 
lifted. Brackets 94 and 95 are open at their tops to per 
mit the upward movement of the beams 88 and 90 
under working conditions, the brackets 94 and 95 then 
being in a lowered position free from supporting rela 
tion with the beams 88 and 90 which are then ?oated. 
The operator can adjust the pressure on the cylinders 
101 and 102 to adjust the beams 88 and 90 and the 
inner ends of the cutter assemblies so as to suit working 
conditions and obtain a uniform depth of groove with 
resulting maximum length of life of the cutter disks. 
As shown in FIGS. 1 to 6, 14 and 15, the rotary cutter 

assembly 45 is provided with a continuous ?ow of liq 
uid coolant 106 which consists, generally, of water sup 
plied from cell 162a of tank 44 of the end trailer 28. 
This water coolant is pumped by a pumping means 108 
which is located at the front end of the tank 44 and is 
provided with a pair of ?exible conduits, or hoses, 110 
and 111 interconnected to separate spray nozzle 
means, indicated generally at 112 and 112'. IN FIG. 15 
there can be seen the hoses 110 and 111 attached to 
the lower portion of side member 60 and the frame 52 
and oppositely arranged in like manner, each of which 
is operably connected to individual spray nozzle means 
112 and 112'. The nozzle means 112 and 112’ are identi 
cal and both comprise a tubular conduit or manifold 

‘ 114 having a plurality of spray nozzles 116, see FIG. 
19, spaced along the side of the conduit facing the cut 
ting edge of the blades 78, 78’ as they contact the pave 
ment during cutting and grinding thereof, thereby 

; spraying water for coating the blades or disks of the cut 
ting units 48 and 50, respectively. As better seen in 
:FIG. 14, a nozzle spray means for each cutter or 
grinder init is attached at the free closed ends by 
brackets 118 and at the opposite ends by an adjusta 
ble bracket assembly, generally indicated at 120. 
The bracket assembly 120 is more clearly illustrated 
in FIG. 19, in which there is shown a spacer bar 
121, which is secured to the inner lower portion 
of thisids member 60. 9f. the. 123919.521?! P911122: 
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Also secured by bolt 122 is an adjustable arm 124 
having one end provided with a slot 125 and the 
other end provided with a bearing 126. Said bearing 
126 is adapted to receive a communicating neck 
member 127 of the conduit 114, which when mounted 
in said bearing is operably coupled to the hoses 
110 and 111, not shown, whereby water from tank 
44, can be pumped towthe cutting blades. 

In order to supply a continuous, uninterrupted flow 
of water to the blades 78, 78', there is provided a vac 
uum system, generally indicated at 130 in FIG. 1, 2 and 
6: ThiS§yst§mi§ ussqtgrqtgrnths watcrtakma withths 
sludge material created by the cutting or grinding of the 
pavement, to the tank 44. The vacuum system com 
prises a vacuum pump 132 mounted to the end tank 
trailer 28. This pump is operated by motor 134 by 
means of drive belt 135, as seen in FIGS. 1, 2 and 6. A 
vacuum is pulled from within the tank 44 through an 
outlet passage 136 located in the front upper wall of the 
tank cell 162a. The vacuum flow is indicated by arrows 
137 from the tank 44 through passage 136 into pumps 
132 where it is pumped to atmosphere through a mani 
fold 138. As the pressure within the tank 44 is reduced 
by the vacuum system 130, a flow of water andsludgg 
is created between the cutting assembly 45 and tank 
44. This flow is accomplished by establishing a vacuum 
chamber 140 which is de?ned by a ?exible and elastic 
shro'ud, indicated generally at 142, having a somewhat 
rqstangular wall or curtain 144 sscured to. and depend 
ing from frame 52. Said chamber also includes an 
upper shield partition 145, see FIG. 14, to seal or close 
the top of the vacuum chamber 140. The lower edges 1 
149 of the side walls 144 of the vacuum chamber 140 
form a sealing contact with the pavement around the 
cutting units and the spray nozzles. Included within the 
vacuum chamber 140 is a plurality of suction nozzles 
146 which are operably connected to a rectangular 
manifold 147 connected to conduits like 150, 152 and 
160 in FIG. 6 which lead to said tank 44 for returning 
the water and sludge to said tank. 
Referring to FIGS. 9, 14 and 20, the suction nozzles 

146 are attached and depend downwardly from a rect 
angular tubular manifold 147. The manifold 147 is 
adapted to receive conduits 150 and 152, see FIG. 9, 
which lead to an overhead junction manifold 154, see 
FIGS. 2 and 6, said manifold?l54 having a single’input 
connection to the tank 44 through pipe 156, which is re 
ceived in thenupper rear portion of said tank to com 
plete the return flow of the coolant and sludge to said 
tank. As shown in FIG. 14, a back-up group of suction 
nozzles 158 may be employed to recover leakage about . 
the trailing shroud. This additional group of nozzles is 
supported by a tubular frame 159 acting as a manifold, 
also connected to the 115635111 154 by a conduit 160 
for return ?ow through pipe 156. 
The schematic view of FIG. 6 shows the vacuum sys 

tem with the shroud 142 in sealing contact with pave 
ment 104, followed by nozzles 158. The arrows 161 
show the return flow of the coolant through the conduit 
150, 152 and 160, then into manifold 154, and again 
arrow 161a showing flow through pipe 156 into the 
rear section of the tank 44 in the area having a low 
pressure which is created by the vacuum system 130. 

In order to accommodate an uninterrupted flow of 
water from the end trailer unit 28, its tank 44 has a plu 
rality of sections, or cells, 1620 to 162k capable of 
holding large quantities of coolant, such as water 106. 
As indicated in FIGS. 1 and 3, the tank 44 is ?xedly se 
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8 
cured to the trailer frame members 40, 40a of the ?rst 
railer unit 26 by means of the trailer hitch or swivel bed 
29. Tank 44 and the trailer 28 are supported at the rear 
thereof by tandem vehicle wheels 165. A conven 
tional protective body or shell 166 is provided to en 
close the tank 44 as indicated in FIGS. 1 and 3. 
Manhole covers 168, located above each cell 162a 
to 162e provide access to the-cells so that ?lters 
170, which are removably mounted to each inner 
cell wall 172, can be replaced or cleaned, see FIG. 
6. The ?lters are supported in frames 174, said 
frames being positioned about the edges of openings 
176 in the lower central parts of partition walls 
172, see FIGS. 3 and 5. As can be seen in FIG. 6, 
the return ?ow of water and sludge enters the upper 
rear cell 162:: of the tank and, as the heavier sludge 
material settles to the bottom of the ?rst cell, the 
light and smaller material will sift through the ?rst 
filter and then on through to the next cell and ?lter. 
.lrlashsuwcgsssivs ?lter is wads 9f smallermwh material 
tcTtrap the ?ne particles as they pass through each suc 
cessive cell to the last cell, from which the water is then 
pumped back to the spray nozzles. It can be seen that 
the sludge material will settle to the bottom of the tank 
44. Therefore, there is provided therein a clean-out 
opening indicated at 178 in the bottom of each cell or 
section 162a to 162s. There is also provided in the 
upper part of each wall 172 apertures 179, see FIGS. 
3 and 4, whereby communication between each cell is 
accomplished so that a pressure drop is readily facili 

Referring back to the cutting units 48 and 50, which , 
in the previous description were described as being ad 
justable with relation to transporting and the accom 
modation thereof to different angular con?gurations of 
the road beds, there will now be described the cutting 
units with respect to the cutting and grinding modes of 
operation. 
FIG. 12 shows a cross-sectional view of the cutting 

unit 50 which has the blades 78' securely ?xed on shaft 
74, the similar cutting unit 48 having blades 78 ?xed on 
shaft 72. As shown in FIGS. l2, l3 and 22, for groove 
cutting purposes the blades 78, 78' are evenly spaced 
apart a suitable distance, generally about three-fourths 
of an inch on center, as required to cut a kerf of about 
one-eighth of an inch deep, as indicated at B. For bump 
cutting purposes the blades like 78, 78' are closely 
spaasdtaswgllmlsnoug. .. 

For , 522v; “cutting purposes, each end of each cut 
ter 48 and 50 is provided with a depth control device. 
For this purpose, as indicated in FIG. 11, cutter unit 48 
has at its opposite ends the depth control devices 184 
and 184a: and cutter unit 50 at its opposite ends has the 
depth control devices 185, 185a. Each depth control 
device is carried by a support bracket like 186 welded 
to the frame 52 for the outer ends of the cutters and 
welded to the ?oating beams 88 and 90 for the inner 
ends of the cutters _ > 

As shown in FIGS. 23 and 26, bracket 186 is in the 
form of a box channel 251 acting as a shelf welded at 
its end 252 to the member 253 which represent either 
‘the ?oating beam or the frame member. The flat top 
254 of the shelf 251 has arising therefrom spaced up 
right flat strips 255 and 256, and laterally across them 
is welded a rear plate 257, and spaced in front thereof 
is a front plate 258. The plates 257 and 258 arise from 
and are welded at their lower ends to the top 254 of 
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shelf 251. The plates 257 and 258 are rectangular and 
with the adjoining top 254 of the shelf 25] form a space 
which receives the top of either the arm 188 of the 
depth control device 185 in FIG. 12 or the top of the 
arm 250 of the depth control device 284 in FIG. 23. 
The plates 257 and 258 have aligned holes 259 and 260 
to receive the shaft 261 of a bolt 189 having a head 262 
behind plate 257 and at its front end having threads 
263 for a nut 264. 

All four of these depth control devices for groove 
cutting are alike; and one of them, namely 185 at the 
outer end of cutter 50, is shown in elevation in FigIG. 
12 wherein the frame member 60’ has a bracket 186, 
te bolt 189 acting as a pivot support for the top of an 
inverted U-shaped rocker arm 188 having depending 
arms 188a and 188b. Arm 1880 is at the front of the 
cutter 50 and terminates in a roller or wheel 190 which 
rides on the pavement ahead of the cutter. Arm 118b 
extends behind the cutter and has a pivotal support at 
194 for an adjusting arm 192 which terminates at its 
lower end in a roller or wheel support 193 which rides 
on the pavement behind the cutter. The angular posi 
tion of arm 192, and hence the depth that the cutter 
can cut into the pavement, is controlled by operating 
the adjusting screw 196 mounted in the arm 192 and 
bearing against an abutment 183 on arm 188b. 
For bump cutting process, a modi?ed form of depth 

control is provided for each end of each cutter unit, a 
typical one being shown at 284 in FIGS. 23 and 26 
wherein, after unfastening bolt 189 to remove each of 
the depth control devices like 184, each bracket like 
186 is employed to support a depth control device like 
284 which has a single arm 250 which does not oscil 
late, but instead is rigidly fixed in the bracket. For this 
purpose, a wedge 264 is inserted between the top 254 
of the shelf 251 and the underside of arm 250, being re 
movably held in position by screws like 266 having 
threaded engagement with the top 254 of the shelf 251. 
The wedge 265 as shown in FIG. 23 extends on oppo 
site sides of a vertical plane through the bolt 189 so that 
the arm 250 cannot swing either up or down about the 
axis of the bolt. The top 267 of the wedge 265 may be ‘ 
curved as shown in FIG. 23, or otherwise shaped to 
conform to the shape of the undersurface of the arm 

. 250. As shown in FIG. 26, the arm 250 is in the form 
of a hollow tube rectangular in cross section; and this 
form is preferred also for the depth control 188 in FIG. 
12. As the arm 250 in FIGS. 23 and 26 is ?xed in posi 
tion, the nut 264 is screwed down tight. In FIG. 23, the 
arm 292, adjusting screw 296, pivot 294 and roller or 
wheel 293 are of the same construction and serve the 
same purpose as described for the corresponding ele 
ments shown in FIG. 12. 

It is apparent, therefore, that the bracket 186 may be 
used for either l'orm ot'depth control shown in FIG. 12 
or FIGS. 23 and 26. I 
The depth control shown in FIG. 12 makes it possible 

to keep a very close tolerance on the depth of the kerf 
being cut, even when the surface of ‘the pavement 104 
raises or lowers during a cutting pass, such as shown in 
FIG. 18. Since the center of the cutting unit is interme 
diate that of the two rollers 190, 193, any raising or 
lowering of a roller with respect to the other roller will 
cause only a slight rise to the cutting area of the blade 
78 . That is, if the rollers 193 on the rearward side of 
the blades are thus one inch above the level pavement, 
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10 
then the cutter axis is raised qaly One-half the. amount 
because of the arms involved. It should be noted, at this 
time, that the above description is with respect to the 
grooving operation of the machine. 
When the machine is to be used as a leveling machine 

to level high spots or areas on the road beds that have 
imperfections, as seen in FIG. 23, rollers 191] and the 
front portion 1880 of arm 188 are removed, thereby 
leaving only the trailing adjustable roller like 293 at 
tached to one portion of the arm like 250. Prior to the 
leveling operation, additional blades are added to the 
cutter units 48 and 50 so that no space is left between 
adjacent blades and a smooth surface can thereby be 
cut by adjusting the height of the cutter blades through 
the proper setting of rollers like 293. 
Referring to FIGS. 1 and 17, there is shown a temper 

ature-responsive means, indicated generally at 197, lo 
cated adjacent the trailing cutting edges of the blades 
78, said temperature-responsive means checking 
whether the cutters are being overworked due to the 
speed of travel. A trough member 198 is extended 
downwardly from the frame 52, providing a pickup 
for some of the sludge ‘kicked off the cutter blades, 
said trough having a thermal couple 199 connected 
to a signal light (not shown) which is illuminated a_s a’ 
warning signal if the sludge becomes too hot, thereby 
allowing corrective action so that the diamond blades 
7881111. inst be damaged,» . .. .7 _ . 

There is provided a separate means for laterally ad 
justing the position of frame 52 by repositioning hitch 
55 and the slot means 58, which allows the shifting of 
the outer ends of the cutter units to be positioned 
closely adjacent to a curb 105, as seen in FIG. 16. It is 
possible to extend the outer cutter blades to within 12 
inches of said curb. When the frame 52 is needed to be 
laterally moved, the hydraulic cylinders are also relo 
cated on additional brackets secured to the underside 
of the transverse beam 100, as shown in phantom lines 
in FIG. 10. In FIG. 11 the phantom lines show the relo 
cation f hitch 55, along with frame 52. 

It is undesirable for the Diesel engine 16 in the trac 
tor 12 to operate a low gear and directly drive the 
equipment at slow speed because it would damage the 
blades 78, 78' if they met an obstruction. Hence, a hy 
draulic drive from the engine 16 is provided, as indi 
cated in the flow digram in FIG. 24 and in FIG. 25. 
Engine 16 has a conventional clutch 200. Motor 234 

is connected to the input of a four-speed transmission 
unit T1 by a belt. and Pulley arrangement .i.r1<1.i.9r1t¢<,1v at 
207. Transmission unit T2 has connect T2 in gear or in 
idle poition out of gear. T1 has a four-peed gear trans 
mission controlld by handle H2. hen handle H1 is oper 
ated to make T2 idle, engine 16 drives through the 
four-speed transmission t-to the drive shaft 242 and dif 
ferential D and the wheels 24. This condition prevails 
when traveling at comparatively high speed from one 
location to another one with the cutters in raised idle 
position. At this time ?uid pressure retained in the 
cylindres hold the cutter in elevated position, a suitable 
catch, not shown, being provided, if desired. 
When it is desired to cut bumps or grooves, the 

equipment is moved at comparatively slow speed, the 
engine 16 at this time driving'the pumps P1, P2 through 
the ?ve-speed transmission T5 and belt and pulley ar 
rangements 206 and 208, the clutch handle H3 being 
_o_perated to disconnect the?enginemlj from the wheels 
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24 which are then driven by the ?uid motor 234 
through the transmissions T1 and T2. The handles 201 
and 202 for the power take-off can be operated to ei 
ther engage or disengage the drive of pumps P1 and P2 
with respect to the engine 16, as indicated by arrows 
203 and 204. 
The ?uid pressure from pump P1 is used to supply 

pressure to the two hydraulic cylinders 96 and 97, and 
the two small hydraulic cylinders 101 and 102. The 
pressure ?uid line 210 leads from the pump P1 to con 
trol valves 212 and 213, then through lines 214 and 215 
to operate one cylinder 97, and through similar lines 
216 and 217 to operate the second cylinder 96, the 
lines 214 and 216 being provided with pressure gauges 
G1 and G2 and pressure relief valves 218 and 220, re 
spectively. The relief valves 218 and 220 have lines like 
221 connected to an oil reserve tank 222. A return line 
connects the oil reserve tank to the pump P1, and 
line 223’ connects tank 222 to pump P2. The small 
cylinder 101 is operably connected to pump Pl 
through ?uid lines 210, 224 and 225, said line 225 
being provided with a pressure gauge G4 and a 
pressure relief valve_2_26 between the cylinder_ and the I 
control valve 228, said valve 228 receiving ?uid pres 
sure from line 210. The cylinder 102 is connected to 
pump Pl through fluid lines 210, 209 and 211. Line 
209 is provided with a pressure gauge G3 and a relief 
valve 219 between the cylinder and the control valve 
205. Pump P2, supplies pressure through line 230 and 
?lter F to line 230a leading to a power-steering 
device 229 which operates the cylinder 231 operably 
attached to the front steering wheels 22 of the trac 
tor 12. Flow lines 232 and 233 service the cylinder 
231 between the steering device 229 and also pro 
vide a reservoir return line 233a from the device 
229 to the reservoir 222. Pressure line 230, in addi 
tion, via line 23% supplies pressure to operate ?uid 
motor 234 through a control valve 236. Each con 
trol valve 212, 213, 205, 236 and 228 is connected 
to the reserve tank 222 by return line 235. Lines 
237 and 238 supply the pressure ?uid from said valve 
236 to the motor_2_34. 
The pressure relief-valves like'2'18 insure that a suit 

able value of pressure is always available to operate the 
cylinders, the pump P1 being operated to supply a pres 
sure in excess of the desired pressure, the surplus being 
by-passed. The gauges G1 to G4 are arranged on a suit 
able panel 246 adjacent the driver’s seat 244 so that he 
can inspect the pressure being supplied to each cylin 
der and operate the valves like 112, 213, etc., accord 
ingly. 
The modi?cations shown in FIGS. 27 to 29 have a 

number of features in common with the form shown in 
FIG. 20. These common features include upright frame 
members in the form of I-beams like 36' and 36 having 
a crosspiece like 37 carrying one member of a hitch 
like 55, the companion hitch member being on a 
header like 54 having a hinge connection like 53 on a 
transverse horizontal axis with the forward ends of the 
U-shaped frame like 52, the header also having a hinge 
connection on the same axis with the ?oating beams for 
supporting the cutters, and hydraulic cylinders being 
provided for operating the frame and the ?oating 
beams. 

In the form shown in FIG. 27, two cutters are em 
ployed, cutter 300 having its outer end 201 carried by 
a bearing on ?oating beam 302 having a hinge connec 
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tion 318 with header 354 on the same horizontal axis 
as the other hinges in FIG. 27. The inner end 303 of 
cutter 300 has a bearing support in a frame member 
304 which is ?xed at its rear end 305 to the U-shaped 
frame 352, while having a hinge connection 306 with 
header 354 on the above-mentioned horizontal axis. 
Cutter 307 has an inner end 308 having a shaft which 
overlaps the shaft of the inner end 303 of cutter 300. 
The inner end 308 has a bearing support in a frame 
member 309 having a rear end 310 ?xed to the frame 
352 and having a front end having a hinge connection 
311 with header 354 on the above-mentioned horizon 
tal axis. The outer end 312 of cutter 307 has a bearing 
support in a ?oating beam 313 having a forward end 
having a hinge connection 314 with header 354 on the 
horizontal axis. Like FIG. 20, FIG. 27 shows upright 
frame members 336, 336’ having a crosspiece 337 
which carries one member of a hitch 335, the compan 
ion member being carried by header 354. Frame 352 
has a hinge connection 353 between each of its side 
members and the header 354. All of the hinge connec 
tions with header 354 are on the same transverse hori 

zontal axis. 
FIG. 27 shows the inner ends of cutters 300 and 307 

spaced apart the same distance as the cutting disks as 
described in connection with FIG. 20, for groove cut 
ting purposes. 
The construction of the rear ends of the ?oating 

beams in all the forms in FIGS. 27 to 29 is like the con 
struction shown in FIG. 20. In particular, in FIG. 27, 
the cylinder 315 which operates the frame, here shown 
as a single cylinder at the center of the frame, is opera 
tive to raise the frame and carry with it the rear ends 
of the ?oating beams to lift the cutters to idle position. 
As in FIG. 20, in all the forms in FIGS. 27 to 29 the 

weight of the engine which drives the cutters is carried 
by the frame, being mounted on the side members like 
60 and 60' in FIG. 20 whereby the weight of the engine 
is effective to hold down the outer ends of the cutters 
to cutting engagement with the pavement. The inner 
ends of the cutters in FIG. 20 are urged to cutting posi 
tion by cylinders 101 and 102, whereas in FIG. 27 the 
outer end of cutter 300 is urged into cutting position by 
a cylinder 316 at the rear of the ?oating beam 302, the 
outer end of cutter 307 being urged to cutting position 
by a cylinder 317 at the rear of beam 313. 
For example, the cylinders 101 and 102 in FIG. 20 

may have a throw of one-and-one-half inches each side 
of a mean position, the pistons of these cylinders having 
a diameter of two-and-one-half inches. Cylinders 96, 
97 may have a throw of 16 inches, their pistons having 
a diameter of 3 inches. When in cutting position, the 
weight of the engine holds the outer ends of the cutters 
in FIG. 20 to the work so that the total downward force 
on the outer ends of the cutters is equal to that weight 
plus the adjustable force provided by cylinders 96, 97. 
A somewhat higher pressure is supplied to the cylinders 
101, 102 to equalize the pressure on the outer ends of 
the cutters because the downward pressure on the 
inner ends of the cutters is not in?uenced by the weight 
of the engine, but is due solely to the pressure exerted 
by the cylinders 101 and 102. 

In FIG. 28, a single cutter 319 is shown; and as indi 
cated, this may have a length comparable to the over 
all length of the two cutters of FIG. 27. One end 320 
of cutter 319 has a bearing carried by ?oating beam 
321 having a hinge connection 322 with the header 
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323, the rear end of beam 321 having a hydraulic cylin 
der 324 to urge the associated end of the cutter to cut 
ting position. the other end 325 of cutter 319 has a 
bearing support in ?oating beam 326 having a pivotal 
connection 327 with the header, the rear end of beam 
326 having a cylinder 328 for urging the cutter to cut 
ting position. At the center of the U-frame 329 is pro 
vided a hydraulic cylinder 330 for lifting cutter 319 to 
idle position. 

In FIG. 29, the U-frame 331 is operated by a hydrau 
lic cylinder 332 at the rear center of the frame. Two 
cutters are shown, cutter 333 overlapping the inner end 
of cutter 334 as indicated at 335, for bump cutting pur 
poses. The opposite ends of cutter 333 are mounted in 
?oating beams 356 and 357. Te opposite ends of cutter 
334 are mounted in ?oating beams 358 and 359. Each 
of the ?oating beams and each of the side members of 
frame 331 has a hinge connection on axis A—A with 
the header 360. Each ?oating beam has a hydraulic cyl 
inder as indicated at 361, 362, 363 and 364. The cylin 
ders in FIG. 29 serve the same purpose as described in 
connection with FIGS. 20, 27 and 28. 

In FIGS. 27 to 29, a universal bearing is provided for 
each end of each cutter, similar to the showing in FIG. 
21 previously described. 
The invention and its attendant advantages will be 

understood from the foregoing description and it will 
be appalept that various changes may be made in the 
form, construction and arrangement of the parts of the 
invention without departing from the spirit and scope 
thereof or sacri?cing its material advantages, the ar 
rangements hereinbefore described being merely by 
way of example; and I do not wish to be restricted to 
the speci?c forms shown or uses mentioned, except as 
de?ned in the accompanying claims. 
We claim: 
1. High or low power drive for pavement groover or 

grinder wherein an engine is provided with clutch and 
a ?rst transmission unit for driving the traction wheels 
of a vehicle, said vehicle including a pavement leveling 
or grooving machine, the improvement wherein an al 
ternative hydraulic drive is operated by said engine 
when said engine is disconnected from said traction 
wheels, said hydraulic drive comprising a hydraulic 
pump driven by said engine, a hydraulic motor oper 
ated by said pump and having a driving connection 
through said ?rst transmission unit with said traction 
wheels. 

2. Drive according to claim 1, said pavement leveling 
or grooving machine including a rotary cutter, includ 
ing another hydraulic pump operated by said engine 
wlEn the same is disconnected from said traction 
wheels, hydraulic cylinder means in circuit with said 
other pump for raising or lowering said rotary cutter, 
a pressure relief valve for limiting the ?uid pressure 
supplied from said ?rst-mentioned pump to said motor, 
and another pressure relief valve for limiting the pres 
sure supplied to said hydraulic cylinder means. 

3. Drive according to claim 1, and including a second 
transmission unit having a clutch handle to connect 
said first transmission unit in gear or in idle position out 
of gear, and a driving connection from said hydraulic 
motor to said second transmission unit. 

4. Drive according to claim 1, wherein said pump is 
driven by said engine through a multi-speed transmis 
sion and belt and pulley arrangement, a clutch handle 
being provided to disconnect said engine from said 
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traction wheels when said wheels are driven by said hy 
draulic motor. 

5. High power, high speed or low power, low speed 
drive for a vehicle having an engine with a clutch an 
?rst transmission unit for driving the traction wheels of 
said vehicle, the improvement wherein an alternative 
hydraulic drive is operate by said engine when said en 
gine is disconnected from said traction wheels, said hy 
draulic drive comprising a power take-off from said en 
gine to a ?uid pressure pump for maintaining an excess 
?uid pressure, a hydraulic motor operated by said 
pump and having a driving connection through said 
?rst transmission unit at low speed to said traction 
wheels, and a pressure relief valve for by-passing pres 
sure in excess of a desired value to maintain a desired 

minimum pressure for operating said motor. 
6. Pavement cutting machine comprising a vehicle 

having an engine and ?rst transmission unit for driving 
traction wheels, an alternative hydraulic drive compris 
ing a hydraulic pump operated by said engine and a hy 
draulic motor driven by said pump for driving said trac 
tion wheels at certain times, said vehicle having a cut 
ter, meas for raising or lowering said cutter, said engine 
being operative to drive said traction wheels through 
said first transmission unit at comparatively high speed 
with said cutter in idle raised position at certain times, 
said engine being operative to drive said traction 
wheels through said first transmission unit by said hy 
draulic drive at comparatively slow speed at other 
times‘ with said cutter in operative relation with said 
pavement, and a separate engine for operating said cut 
ter. 

7. High or low power drive for pavement cutting ma 
chine wherein an engine is provided with clutch and a 
main transmission for driving a traction wheels of a ve 
hicle at high speed, said vehicle having a trailer having 
a pavement cutting machine driven by another engine, 
an alternative hydraulic drive operated by said engine 
when said engine is disconnected from said traction 
wheels, said hydraulic drive comprising a ?uid pressure 
pump driven by said engine, and a hydraulic motor op 
erated by said pump and having a driving connection 
through said transmission with said traction wheels. 

8. High or low power drive for pavement groover or 
grider wherein an engine is provided with a clutch and 
a ?rst transmission unit for driving the traction wheels 
of a vehicle, said vehicle including a pavement leveling 
or grooving machine, the improvement wherein an al 
ternative hyqrasliq drive is mated by, said engine 
when said engine is disconnected from said traction 
wheels, said hydraulic drive comprising a ?rst hydraulic 
pump driven by said engine, a hydraulic motor oper 
ated by said first hydraulic pump and having a driving 
connection through said ?rst transmission unit with 
said traction wheels, a rotary cutter, a separate engine 
for operating said cutter, a second hydraulic pump op 
erated by said engine when the same is disconnected 
from said traction wheels, hydraulic cylinder means in 
circuit with said second pump for raising or lowering 
said rotary cutter.anrqssunlelief valvcfqr limiting. 
the ?uid pressure supplied from said first-mentioned 
pump to said motor, and another pressure relief valve 
for limiting the pressure supplied to said hydraulic cyl 
inder means, and a power takeoff and driving connec 
tion at opposite sides of said ?rst-mentioned engine for 
operating said ?rst and second pumps respectively. 

* * * r-.. a... 


