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[57] ABSTRACT 
A road surfacing machine of the full ?oating type ap 
plies road surfacing material and then levels the same. 
In order to make sure that the density of the surfacing 
material is uniform despite irregularities in the con 
tour, the machine detects the pressure between a pres 
sor member and the surfacing material. When the 
pressure decreases, thereby indicating less density, 
then a screed or the like is raised to increase the quan 
tity of deposited material in that region; and when the 
pressure increases, the screed or the like is lowered to 
decrease the quantityof material. 

' 4 Claims, 6 Drawing Figures 
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PAVING VIBRATORY FINISHING MACHINE 
HAVING A DEVICE FOR CONSTANT 

COMPACTION OF THE DEPOSITED LAYER 

So-called “?nishing” machines are usually used for 
laying layers of materials for paving roads, airports, etc. 

The materials to be laid (generally bituminous, ce 
ment conglomerates, or mixed with other binders, sta 
bilized earths or the like) must be ?nished off to form 
a quite levelled and possibly quite compacted layer. 
To attain the latter object, the “?nishing” machines 

are provided with vibrating and/or beating members 
and therefor are referred to as “vibratory ?nishing” 
machines. Depending on the principle by which such 
vibratory ?nishing machines provide for removing or 
minimizing any unevennesses (corrugations) pre 
existent in the surface on which the material is being 
laid, such machines can be divided into two general 
classes, namely machines provided with a semi-?oating 
levelling-compacting member and machines provided 
with a full floating levelling-compacting member. It will 
be readily understood that a constant compaction by 
both systems could not be hitherto assured in connec 
tion with a corrugation pre-existent in the bearing sur 
face of the layer and this even when the ?nal surface 
of the ?nished layer was perfectly levelled after the pas 
sage of the vibratory ?nishing machine. ' 

In fact in already known vibratory ?nishing machines 
the compacting action developed by the machine is not 
automatically varied as a function of the thickness 
which, moment by moment, is assumed by the laid 
layer according to the depressions or humps which the 
machine encounters during its forward motion, and this 
because the manual adjustments are only carried out 
from time to time in order to adapt the compacting ac 
tion of the machine to its speed of advancement, or to 
the designed thickness of the layer to be laid down. 
These adjustments do not however take into account 
pre-existing undulations (depressions and/or humps) 
on the road surface underneath the spread layer. 

It is thus evident that with the traditional types of ?n 
ishers it is possible to obtain a perfectly level layer, but 
that this layer‘s compactness is not homogeneous‘, that 
is constant, either longitudinally or transversely. 
This lack of homogeneity of compactness means that 

in practice the ?nisher leaves behind a perfectly level 
layer but there are areas where the material is still rela 
tively soft, and other areas, instead, in which the mate 
rial is hardened and compacted because of greater 
thickening.v 
This irregular distribution of the compactness is very 

undesirable when one considers that immediately after 
the passage of a vibratory ?nishing machine, rollers, or 
other compactor means must be used, and that these 
cause subsidings or sinkings of the soft areas which are 
less compact, the consequence of this being the‘ form 
ing of new undulations, thus often making illusive and 
useless the work of levelling, no matter how perfectly 
the work of depositing the layer has been carried out 
by the vibratory ?nishing machine. 
The present invention relates to a vibratory ?nishing 

machine for the laying of a level layer of material, hav 
ing devices for the regulation of the compacting energy 
to be exerted upon the laid material, characterized in 
that in said machinee are included sensor elements 
which, moment by moment, perceive the difference of 
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2 
thicknesses of the layer during the laying, which ele 
ments transform these measurements into control im 
pulses to the feeding elements of the material and to 
the compacting elements, in order to regulate their ac 
tion in proportion to the_quantity of material needed, 
moment by moment, in order to be able to form a layer 
which is not only level but also uniformly compact in 
accordance with plan or project. 
The vibratory ?nishing machine which will now be 

described and represented comprises a movable lower 
frame carried by feeding means (such as tracks, tired 
wheels, etc.), and a top ?oating frame carried by said 
underlying movable frame by means of actuating mech 
anisms controlled by an automatic levelling system, 
holding said ?oating frame at an attitude parallel to the 
ultimate design surface. Such an automatic levelling vi 
bratory ?nishing machine is characterized in that said 
?oating frame is rearwards extended to connect 
through actuating mechanisms with the underlying op 
erating elements, such as the distributor elements for 
the material to be laid,'skimmer elements for the layer 
of laid material and vibratory compactor elements,‘ so 
as to adjust the position of said operating elements rela 
tive to the underlying ground and the operating pres 
sure on the material to be ?nish off, connecting means 
(such as mechanical, electromechanical, oleostatic, hy 
draulic, direct or indirect means) being provided for 
adjusting the level or height of the several operating el 
ements (such as distributor, skimmer elements and vi 
bratory compactors) relative to the theorical levelling 
plane and thus for providing the desired correct ulti? 
mate level and, concurrently constantly maintaining 
within predetermined values the forces being exerted 
by said elements (particularly said vibratory compactor 
element). 

In a preferred embodiment, the connection between 
the distributor, vibratory compactor, skimmer ele 
ments and adjustment actuating mechanisms is carried 
out through shock-isolating mountings and members 
sensitive to strains, capable of converting the amount 
of forces being exerted by said elements on the material 
to be laid into signals causing the operation of the ad 
justment control on said actuating mechanisms, this ad 
justment having the purpose of changing the mutual 
position of said operating elements (distributor, skim 
mer, vibratory compactor elements) in order to main 
tain said forces as close as possible to the predeter 
mined exact value. 
The appended drawings show fragmentary diagram 

matic side views of a full-?oating type of vibratory ?n 
ishing machine, having applied thereto a device for 
constant compaction of the deposited layer according 
to the invention. More particularly: 

FIG. 1 is a diagrammatic vertical sectional view of a 
vibratory ?nishing machine showing the distributor, 
skimmer and vibratory compactor elements; 

FIG. 2 is also a diagrammatic vertical sectional view 
of a vibratory finishing machine for a constant compac 
tion, comprising a variant in the members sensitive to 
level changes; 
FIG. 3 is again a diagrammatic vertical sectional view 

showing a further exempli?cation for the members sen 
sitive to level changes; 
FIG. 4 is a vertical sectional view showing a ?rst vari 

ant for the adjusting devices; 
FIG. 5 is a second variant having a mechanical sensor 

member; and 
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FIG. 6 is an enlarged partly cross~sectional view of a 
fragment of the embodiment of FIG. 5. 

Full ?oating machines of this type, as heretofore 
known, are exempli?ed by US. Pats. Nos. 3,142,915, 
2,346,379 and 2,393,954. 
The vibratory ?nishing machine, as shown in FIG. 1, 

comprises a movable frame 1 having a track 2 (which 
of course could be replaced by a set of tired wheels) 
mounted thereon and carrying by pistons 3 the ?oating 
frame 4 which can be maintained parallel to the final 
levelling plane by a known automatic levelling appara 
tus continuously acting on said pistons 3. Said frame 4 
is rearwardly extended at 4’ and has mounted thereon 
so as to be vertically (or almost vertically) movable the 
screws 5 for cross distribution of the material to be ?n 
ished off, the skimmer element 6 and the vibratory 
compactor element 7. The relative position of these el 
ements to one another and to the ground is adjustable 
by actuating mechanisms 8, such as pistons, which are 
mounted at one end on frame 4' and at the other end 
on the elements 5, 6 and 7, respectively. Elongation 
and shortening of said actuators 8 are controlled by a 
hydraulic system, either manually or automatically. 

Instead of a hydraulic piston system and associated 
oleostatic control system, other actuators can be used, 
such as mechanical, electrical, pneumatic means and 
the like, allowing one at any time to select the relative 
position ofeach of said elements 5, 6 and 7 with respect 
to frame 4-4’. 

the vibratory compactor element ‘7 is vibrated by a 
vibration energizer 9 and at the bottom has a surface 
ll) for contacting the material ii to be ?nished off, this 
surface being kept at a suitably inclined position by 
supports or bearings 12 which on one side are anchored 
to the vibratory compactor element 7 and on the other 
side to known shock-isolating mountings l3. , 
The non-vibrating portion of said bearings or mount 

ings 13 is connected to piston 8 with the interposition 
of a strain sensitive member 14, signalling at any time 
the force amplitude being transmitted by the vibratory 
compactor element 7 to frame 4' and vice versa. 
Through the oleostatic system, these sensitive mem 

bers 14, are connected to pistons 8 (actuators) and con 
dition the elongation and shortening thereof, according 
to whether the forces passing therethrough are higher 
or lower than certain desirable values. 
There are several possible interlocking systems, as 

well as the automation degree. 
A particularly simple embodiment consists of causing 

said sensitive members 14 to control some variously co 
loured lamps lighting on the finishing machine driver’s 
dashboard. Should the force passing through the sensi 
tive members 114 be higher than a predetermined value, 
this would mean that the pressure being exerted by the 
surface w on material II is too high: thus, the, skimmer 
element 6 (and in the case said screws 5) should be 
lowered to reduce the amount of material appearing 
before the vibratory compactor element 7, and vice 
versa. By this extremely simple and semiautomatic de 
vice the operator‘s manual operation is used. 
On the other hand, to provide an automatic device, 

a connection, such as an electric connection, is pro 
vided, allowing one to lower or to raise said elements 
5 and 6 as soon as the sensitive members 14 signal that 
a change in the forces passing therethrough has oc 
curred. 
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4 
A further simpli?ed automatic levelling and constant 

compaction device according to the present invention 
is shown, in FIG. 2, where the piston and the front sen 
sitive member of the vibratory element 7 have been 
omitted, and where the back sensitive member 14 auto 
matically directly controls the raising or lowering of el~ 
ements 5 and 6. 
A third simpli?ed system according to the present in 

vention is that as shown in FIG. 3, wherein the skimmer 
element 6 has been combined with the vibratory com 
pactor element 7 and therefore, in such a case the sig 
nal from the sensitive member 14 is used to raise or to 
lower the front portion of the vibratory compactor ele 
ment 7 (in addition to element 5). 
A further approach of a rather mechanical character 

is shown in FIG. 4, wherein the connection between the 
compactor element 9, 10 and the skimmer element 6 
is carried out by means of a vertical chain 15 stretched 
out between two stationary pulleys l6, 16’ mounted on 
frame 4’. This chain 15 vertically slides between the 
control member 17 of said skimmer element 6 and the 
control member 18 of said vibratory compactor ele 
ment 9, so that when member 17 is raised, member 18 
is lowered, and vice versa, whereby said skimmer ele 
ment 6 and vibratory compactor element 9, l0 cooper~ 
ate according to a predetermined relationship to bring 
the layer of ?nished off material 11 to the predeter 
mined level. ' 

A further example of mechanical device enabling one 
to adjust the layer of material being deposited on the 
ground is that shown in FIGS. 5 and 6, wherein the 
frame 4 carrying the support 19’ of a roller sensor 19 
that projects downward until it contacts the pre 
existent foundation on which the layer will be laid as 
formed of the material which is regularly conveyed by 
the conveyor belt 20 and poured against the screw 5 
evenly distributing it on the road surface. The roller 
sensor 19 follows the pro?le of the pre-existent surface, 
on which the layer 11'' is to be laid, which surface in the 
drawing has depressions and projections. These level 
differentials are transmitted to the actuator members 8, 
taking into account the advance with which the roller 
of said sensor contacts the ground relative to the loca 
tion where the skimmer and vibratory compactor ele 
ments are operating, so that the amount of material 
being deposited in the depressions (for example 21) is 
larger than that on the projections (for example 22), 
and therefore not only a quite horizontal layer as de 
sired is provided, but also a constant compaction of 
said layer, independently of the corrugations in the 
original underlying layer 11. The position of the sensor 
119 is selected as close as possible to that of the skimmer 
and vibratory compactor elements 5, 6 and 7 to' mini 
mize the spacing between the level'location of the road 
foundation and the location where skimming and .vibro 
compacting operations occur. ’ 
To provide for this, the material is supplied to screw 

5 by means of a known conveyor belt 20, conveying it 
above said screw and leaving a free space below for po 
sitioning said sensor 19. 
FIG. 6 shows the arrangement of FIG. 5 in greater de 

tail, in which the support 19’ is illustrated in section to 
show therein the electrical winding 19"’ having an ex 
tension of the stem 19" of sensor 19 sliding therein. 
The quantity of current in the winding 19”’is accord 
ingly proportional to the length of the extension which 
is disposed in the winding at any given time and hence 
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for any given contourof the ground and so a signal is 
transmitted by conventional means (not shown) to ac 
tuate the other members as described above. 
What is claimed is: 
1. An automatic ?nishing machine for depositing on 

a substrate a layer having a smooth surface and sub 
stantially uniform density throughout the layer, com 
prising a vehicle, means operatively related to the vehi~ 
cle for applying a said layer of material to said sub 
strate, said applying means comprising distributing 
means for said material and strike-off means for level 
ling the distributed material, means operatively related 
to the vehicle for applying compacting force to said 
layer to smooth said layer, and means operatively re 
lated to the vehicle and to said compacting means re 
sponsive to variations in the pressure between said 
layer and said compacting means to vary the quantity 
of material deposited on said substrate inversely as said 
pressure. 

2. A machine as claimed in claim 1, said strike~off 
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6 
means and said means for applying compacting force 
being integral with'each other. 

3. A machine as claimed in claim 1, and a shock ab 
sorbing member operatively related to the vehicle be 
tween one portion of said compacting means and said 
vehicle, said strike-off means comprising a screed inter 
connected with said compacting means by said link 
means thereby simultaneously to move said compact‘ 
ing means and screed means in opposite vertical direc 
tions. 

4. A machine as claimed in claim 1, and a vertical 
chain extending between two stationary pulleys on said 
vehicle, said strike-off means comprising screed means 
connected to one side of said chain for levelling the dis 
tributed material, an end of said compacting means 
being connected to the other side of said chain for op 
posite vertical movement of said screed means and 
compacting means relative to each other. 

* * * * * 


