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1

The present invention relates to leveling means
or mechanism for road surfacing machines. It
has to do particularly, although not exclusively,
with transverse leveling means or mechanism
which may be mounted upon or attached to the
leveling and finishing unit or assembly which in-
cludes a screed, or compactor, of a road surfacing
or re-surfacing machine such, for example, 48
a bituminous paver.

In re-surfacing bituminous roads, it is oftea
desirable, where the center line is reasonably ac-
curate and true, to grade and thus correct the
outside edge of the road which may be rough and
in most instances, low. In re-surfacing old roads,
where it is desired to increase or decrease the
transverse elevation, it is desirable to perform
this operation by mechanical means which may
be controlled electrically, so as to automatically
produce or accomplish the desired result.

When a bituminous paver, for example, is em-
ployed to carry out the aforementioned operation,
it is preferable to carry or provide a uniform
thieckness on one end of the sereed of the level-
ing and finishing unit and a variable thickness
on the other end of the screed. In accordance
with the present invention, this is effectively and
accurately accomplished preferably by means of
an electrically operated unit in accordance with
the present invention which functions to raise
and/or lower the screed on the end thereof where
the variable thickness is to occur. In accordance
with the present invention, the electrically op-
erated unit, which preferably controls the elec-
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tric screed lift motor at the end of the screed - .

where said variable thickness is to occur consists,
preferably, of a pair of normally open electric
switches which, when actuated, cause the opera-
tion of the electric motor for raising or lowering
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the end portion of the screed. These normally ..

open electric switches are preferably operated by
a switeh actuating member which may be in the
form of a pendulum-like member having a por-
tion which is interposed between the movable
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contacts or actuators whenever the screed changes --

position relative to the horizontal. It will be
understood that the electric motors are so posi-
tioned and arranged that when the screed moves
into a position at an angle to the horizontal, the
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pendulum-like member actuates one or the other .

of the switehes to raise or lower the screed in the
desired direction and the desired amount. The
leveling means or mechanism is- preferably
" mounted upon the screed assembly with the pen-
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" dulum-like member having its pivot fixed rela-

tive to the screed and with the pair of switches,
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2 .
constituting the switch assembly being adjustabl
in a horizontal, or substantially horizontal plane
relative to the pendulum-like member’s pivot
point. In accordance with the present invention
certain manually controlled means is preferably
provided for moving the switch assembly or unib
relatively to the said pivot point. An indicating
finger or hand is preferably carried by the switch
assembly and is adapted to register or align with
a graduated scale which is preferably calibrated
to indicate the amount of screed angularity rela-
tive to the horizontal, in inches.

One of the objects of the present invention is
to provide improved automatically operated me-
chanical means which may be electrically con-
trolled, for use with a leveling and finishing unit
of a road surfacing machine, for automatically
maintaining the screed at a predetermined level
and in a predetermined position to thereby pro-
duce and maintain the desired transverse eleva-
tion or grade of the newly laid material.

Another object of the invention is to provide
means in accordance with the preceding para-
graph which is capable of manual adjustment to
effect the control or position of the screed to in-
crease or decrease the transverse elevation of the
newly laid surface. :

A further object of the present invention is to
provide improved means or mechanism of the
foregoing character which is capable of being
quickly and easily applied to the screed unit or
assembly of a road surfacing machine, such as a
bituminous paver; it being another object of the
invention to provide improved transverse leveling
means or mechanism which is of relatively sim-
ple construction involving but few and relatively
inexpensive parts or elements.

Another object of the invention is to provide
improved control means for the screed of the
leveling and finishing unit of a road surfacing
machine which functions to raise or lower one
end portion of the screed in ‘accordance with
variations in the old road surface which are en-
countered by the forward portion, such as the
material receiving and feeding unit of the ma-
chine, and improved transverse leveling means
or mechanism which functions to raise or lower
the opposite end portion of the screed when said
screed portion encounters variations in the de-
sired transverse elevation of the newly laid ma-
terial or surface; it being a further and impor-
tant object of the present invention to provide
control means and transverse leveling means
which may be connected or associated with either
or both ends of the screed so that irregularities
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encountered either by the forward portion of the
machine or the screed thereof, will be reflected
in the up and down movement or shifting of
either end portion of the screed, dependent upon
which end portion is associated with either the
control means or the transverse leveling means.

A further object of the invention is to pro-
vide improved automatically operable transverse
leveling means or mechanism which may be as-
sociated with one or both end portions of a
screed so as to effect the desired raising or
lowering of either or both eéhds of the sereed;
it being a further object of the invention to pro-
vide relatively simple and effective electrical con~
necting means for plugging in the contrel means
or the transverse leveling means referred to in
the preceding paragraph, so as to effect the de-
sired up and down movement of the sereed in
accordance with the particular requirements of
the surfacing or re~-suffacing job which is being
performed by the machine; it being another ob-
Ject of the invention to provide an elongated
runner at either side of the machine in contact
with and adapted to be moved ‘over the old road
surface, or on the surface of the first half of the
newly laid material, said runner being opera-
tively assomated with the screed elevator means
at one end of the screed so as to govern or con-
trol the up and down adjusting movement of the
‘screed at said end. ] ]

The foregoing and other objects and advan-
tages of the invention will appear from the fol-
lowing description and appended claims when
considered in connection with the accompanying
drawmgs formmg a part of this specification
wherein like reference characters designate sim-
ilar parts in-the several views.

In said drawings:

Flgure 1 is a perspective view ‘of a machine
embpodying my invention.

Pigure 1lg is an enlarged perspective view of a
portion of the screed level controlling mechanism
of the machine.

Flg -2is a left side elevational view of a ma-
chm_e or apparatus embodying the present in-
vention.

Fig. 3 is a rear elevational view of the strue-
ture shown-in Fig. 2.

_Fig. 4 is an enlarged elevational view -of the
electrical switch unit or assembly -of the present
invention. )

Fig. b is -an enlarged fragmentary right side
elevation of the leveling and flnishing unit and
associated parts embodying the present inven-
tion.

Fig. 6 is a- perspective view of the switch unit
or assembly of Figs. 2 to 5, inclusive; and

Fig. 7 isa diagrammatic view of -an electrical
circuit for -electrically connecting together the
switch unit or assembly, the control means and
‘the electrically operable ‘elevator means of the
structure embodying the present invention.
_-Before explaining in detail the present inven-
tion it -is to be ‘understood that the invention is
not limited in its application to the details of
construction and -arrangement of parts illus-
trated in the accompanying drawings, since the
invention is capable of other embodiments and of
being ‘practiced ‘or carried out in various ways.
It is to be understood also that the” phraseclogy
‘or terminology ‘employed herein is for the piir-
‘pose ‘of description and not of limitation.

In the drawings there is shown, by way of
‘éXample, a road finishing ‘machine or apparatus
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4
embodying the present invention. The structure
embodying said invention is shown in association
with the leveling and finishing unit of one type
of road surfacing machine,

Referring now to the drawings and particu-
larly to Figs. 1 to 5, inclusive, thereof, one type
of machine or apparatus for. surfacing roads to
which the present invention is appli¢able, is
shown as a whole at 19. As shown, it comprises
a material receiving and feeding umt shown as
a whole at 1| and a following leveling and fin-
1sh1ng unit, shown as a whole at 12. The level-
ing and finishing unit is drawn along behind the
material receiving and feeding unit.

The machine ot apparatus 10 is carried by a
pair of relatively long endless traction units 13,
one such being shown. These traction units or
merbers Wwill pass over small irregularities of
the sub-grade or old road surface without caus-
ing any appreciable Vertical movement of the
unit {{.

The leveling and finishing unit 42 compnses a
screed {4 which may be of any suitable type and
may also include a following cut-off bar or com-
pactor {5 (Fig. 5). The leveling and ﬁms‘nng
unit is mounted upon frame work including
transverse frame members 16 and upright frame
members (7, see Fig. 3.

The machine {0 is provided with longitudinal
side frame members 18 which; as shown, are
fastened at 19 (Fig. 2) to the upright frame
members 17. Each frame member (8 carries a
runner 2§, see particularly Fig: 2, which is piv-
otally mounted at 8 for oescillating or roc/kmg
movement relative to the frame member 18. The
forward end of the runner 28 is also connected
to the frame member i§ by -a pin and slot con-
nection, shown at 9. Thus, when the traction
Mmembers 13 are driven, the material leveling and
finishing unit 12 will be drawn atong behind
the material receiving and feeding unit (-

The frame structure also comprises a pair -of
transverse frame members 24 (Figs. 1 and -3)
which carry an electric motor 22 ‘drivingly con-
nected to a drive shaft 23 which serves to ‘oscil-
late the cut-off bar or compactor 15 by -suitable
means (not shown). Moreover, the wupright
frame members {7 carry means for supporting
and raising and lowering the leveling and fin-
ishing unit 12. As shown, such supporting means
comprises a vertically -extending screw threadeg
shaft 24, one such being located between sach
pair of the upright frame members {7. The
lower ends of the rods or shafts 24 ‘carry hanger
blocks 285, see particularly Figs. 1,3 -and 5. The
leveling and finishing unit. 42 is in turn -sup-
ported and carried adjacent its opposite ends by
these hanger blocks.

‘Carried by and adjacent opposite -ends of the

tidnsverse frame members 16 are -electric motors

25 to each of which is attached, in ‘driving rela-
tionship, gear reduction mechanism within agear
box 27. It will be understood that the gears
within the boxes 27 are driven by the motor-shaft
in each instance. The gear reduction-mechanism
includes a depending wpright :driving shaft 28
which carries at its lower end 'a ‘sprocket 28.
"The upper end of each:shaft 24 carries a sprocket
3¢ which is driven ‘from the sbrockst 28 threugh
the medium of a sprocket chain 3. As cleally
seen in Fig. 3, 4 powsetr- operable ‘Uit con“sistmg
of the electric motor, gear reduction mechanism
dr1v1ng and dfiven sprockets ‘and ‘chain is 1o-
cated adjacent each ‘end of the framie members
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{6, The motor 26 at the left of Fig. 3 1s shown
‘connected by a conduit or cable 32 to an electric
pendulum-~operated switch unit or assembly S to
be described below, whereas the electric motor
26 at the right side of Fig. 3 is shown connected
by a conduit or cable 32a to another and sep-
arate electric switch unit SS also to be described
pelow. It will be understood that each of the
motors 2§ is preferably of the reversible type so
as to drive the driving sprocket 29 and its as-
sociated driven sprocket 30 and chain 31 in op-
posite directions. When the electric motor 26
at the right of Fig. 3 is driven, the leveling and
finishing unit 12 will be raised or lowered at ifs
right end, dependent upon the direction in which
the electric motor is running. - With the parts
connected as they are shown in Fig. 3, the electric
motor 26 at the right of this figure is under the
control of the switch unit SS at the right, the
electric motor 26 at the left of this figure being
under the control of the electric pendulum-actu-
ated switch unit S. It will be seen in this figure
that a second switch unit S8 is associated with
the transverse frame member 21 in the vicinity of
its left end and that this switch unit is provided
with a conduit or cable 32b, which may, if de-
sired, be plugged into the electric motor 26 at
the left side of Fig. 3 when conduit 32 is dis-
connected therefrom so as to place this electric
motor under the control of the second-named
switech unit SS at the left. With both electric
motors being electrically connected with the two
switch units SS and with switch S being dis-
connected from such motors, the leveling and
finishing unit 12 may be rapidly and easily raised
or lowered relative to the newly laid material N
under the control of switch units 8S. This is
an alternative arrangement of connecting the
motors and switch units or assemblies from that
in which one of the motors is connected with
the right hand or left hand switch unit SS and
the other motor with the substantially centrally
disposed switch unit or assembly 8.  Thus, it
will be seen, that electrically operable means for
raising and lowering the leveling and finishing
unit 12 is carried by the frame work above said
unit.
Each of the switch units SS is actuated through
the medium of a longitudinally and rearwardly ex-
tending control bar or member 335, shown Jbest in
Figs. 1, 1a, 2 and 5 which is located adjacent a side
of the machine or apparatus. The forward end
portion of each bar or member 35 is down-turned
and pivotally or oscillatably connected to the
pivot 8 at the inside of the runner 20. . The mem-
ber 35 extends rearwardly beneath the trans-
verse frame members {6 and terminates in a
vear ‘down-turned end portion 3%a. This end
"portion is pivotally attached to an arm 36a which
forms o part of a leveling pan or runner attach-
ing assembly, shown as a whole at 36, which
assembly is suitably mounted upon the rear por-
tion of the screed (4.
In the present instance, by way of example,
the assembly 36 includes a rockable cross shaft
36b to which the inner end of the arm 386a is con-
nected by a normally fixed but adjustable con-
nection. The shaft 36b may carry, by a nor-
mally fixed but adjustable connection, at either
or both of its outer ends a rearwardly extending
arm 36c whose rear end portion is pivotally or
swingably connected to a bracket or bearing 60a

(Figs. 1 and 5) carried by an elongated auxiliary
‘runner 60 preferably of angle iron or L-shaped
“cross section. The bracket 60a and arm' con-
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nection are preferably located at a point mid-
way between the front and rear ends of the run-
ner 60. The shaft 36b also carries a normally
figed but adjustable rearwardly extending arm
36d which preferably has a down-turned rear
end portion upon which is rigidly mounted a
leveling pan or member 36e. As seen in Fig. 5,
the pan 36¢ may be held in raised position and
out of contact with the newly laid surface N.
in accordance with the showing in this fisure,
the pan 36e is not being used in the operation
of the road surfacing machine but in lieu thereof,
the elongated runner 60 is in operative connec-
tion with the cross shaft 36b and is resting upon
the old road surface R adjacent one edge of
the newly laid material N.

As clearly seen in Figs. 1, 2 and 5, the runner
60 is provided with a slotted bracket 61 which
serves as means for mounting the runner upon
the side framework of the machine to permit
its limited up and down movement. A similar
bracket 6ia is carried by the runner 60 adjacent
the forward end of the machine, this bracket
being suitably and slidably connected to the

~ tongitudinal side frame member 8. The for-

ward end of the runner 60 is also connected at
§2 to the frame member {8 adjacent the forward
end thereof, by means of a link or swingable con-
necting member 63. The auxiliary elongated
runner 88 is so attached to the machine that
it will follow a course parallel to the machine and
be free to move vertically independent of the
machine for a distance of several inches. The
runner 83 is arranged to travel on the old road
surface R (Fig. 5). It may be used, as shown,
without the leveling pan 36e at the adjacent side
of the screed 14, or, if desired, it may be used
in conjunction with said leveling pan, with the
latter traveling on the newly laid surface N. The
auxiliary runner 60 is so mounted upon the
machine that when the screed 14 is elevated
out of contact with the surface when the ma-
chine is not in operation but is traveling, it will
be raised with the screed to clear the surface.
For this purpose, a pair of chains 64 and 65 may
be provided, see Fig. 5.

Associated with each of the arms 85 and the
switch assemblies SS is an adjustable coupling
unit, shown as a whole at 87. The attaching
assembly 87 is used to connect or attach the aux-
iliary runner 69 with the apparatus, or to support
the leveling pan 38e in operative position, or
to support both the auxiliary runner 69 and the
leveling pan 3%e in operative positions for simul-
taneous use. In other words, in accordance with
the present invention, the auxiiiary runner 8%

‘may be employed as a part of the leveling mech-

anism, or the leveling pan &6e may be so em-
ployed in lieu of the use of the runner; or, as
suggested above, both the runner 68 and the
leveling pan 38e may be employed together to
perform the desired leveling function. Moreover,
if desired, an additional leveling pan 36e may be
employed at the opposite side of the apparatus
in conjunction with either the runner 68 or the
right hand leveling pan 36e, or in conjunction
with both of the Iatter. Furthermore, while the
runner 68 has been shown as positioned at the
right side of the apparatus, it is to be understood
that if the occasion arises, this runner or a similar

‘runner may be supported at the left side of the

apparatus. If desirable, runners, such as the
runner 68, may be used on both sides of the

75 machine and without employing the transverse
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iivging' unit or assembly, indicated as a whole
at-S.

It is fto be understood that the runner 6f is
preferably employed, in Heu of one. or more of
the leveling pans 36e, or in conjunction with
one or more of said pans, when.:it is desirable to
provide a imore accurate surface along the cen-
ter line-of the road.

The switch: mechanism or unit: S8, shown. at
the right end of Fig. 3 serves to control the ele-
vation or grade of the newly laid material at
the right end of the screed and functions to
actuate the electric motor and screed: elevator
at- that end ioc. raise .or lower this end of the
screed’ in accordance. with any- variations.in the
grade level.

It will e understood that hydraulically actu-
ated. elevator means may be employed-in place
of the electric lift motors 26 for raising and/or
lowering  the screed 14. Moreover, it. may be
desirable to employ a double acting hydraulic
‘valve in place of each of the :snap-action-mech-
anisms or uaits SS. In this case, the screed
would be actuated to effect the desired leveling
by hydraulic means -such, for example, as that
disclosed in the patent to Millikin and Pickard
No. 2,295,519 patented September 8, 1942, in-
stead of by the electrical means described and
‘shown herein.

For the purpose -of maintaining a censtant
transverse grade level of the newly laid ma-
terial, improved transverse leveling means or
mechanism in the form of the pendulum-actu-
ated switch unib or assembly S, is provided. As
seen in Figs. 1 and 3, an auxiliary frame, shown
as. a whole at 40, is mounted upon the screed
frame members 24 and serves to support the
switch unit or mechanism S. .As shown, the
.switch -assembly .comprises .a main frame portion
&1 and an auxiliary and lengitudinally adjust-
able.sub-frame portion 42. The sub-frame por-
tion 42 carries .a pair of -opposed normally open
snap-action switches 43 .and 44 whose -contact
points or members. 43¢ and 44a are in :.closely
spaced -opposed relaticnship, .see Figs. 4 and 6.
The fixed or main frame 41{ of the assembly car-
ries a pendulum-like switch actuating member,
shown as a whole at 5. "This member comprises
a depending .arm having a weight at 46 at its
lower -end and being pivotally mounted at 31
for swinging movement upon a fixed block or
member 48. The arm extends above the pivot
and has an iInturned end porfion 49 which nor-
mally lies in a position between the opposed
switch. contact members 43aq and 44a. It will be
seen that when fthe screed {4 is in .a horizontal
position, with the auxiliary frame 48 in a like-
wise horizontal position, the arm of the pendu-
lum-like member remains in -a vertical position
with its upper end portion 49 positioned between
and spaced from or out of eentact with the switch
contacts 43¢ and 44¢. The main frame member
41 carries an arcuate plate:50 having a:graduated
scale 51 attached to the face thereoi. The aux-
iliary or:movable frame member 42 of the switch
assembly carries an indicating finger -or pointer
‘52 which is adapted to register with the gradu-
ations on the :scale. The auxiliary frame 42
is mounted on frame 44 -by pin and slet connec-
tions 4lg and 4!b at both -its upper .and lower
-sides, as shown in Fig, 4, may be adjusted longi-
tudinally with relation to the main frame .4{ by
means of a threaded shaft.-and operating handle
or wheel, shown as.a whole at 53.
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preferably adjusted so that the pointer registers
with the: desired indiecation on the graduated
scale 51, the setting corresponding to the desired
elevation whieh is to be achieved and maintained
in the newly laid road surface or material. As
seen in Pig. 3, the switch assembly has been set
with the pointer 52 registering with the numeral
1 at the left of zero (0) on the graduated scale
54, 1In this position the pendulum contact por-
tion 48 is in engagement with the switch contact
44n and as the result, the electric motor 26 at
the left end of this figure will be energized to
operate ‘the screed elevator mechanism to raise
or lower the screed until the desired grade level
has been reached. The pendulum-like member
45 remains at all fimes, in its normal vertical
‘position and. does not move until the sereed
moves: out. of its normal horizontal position.
‘Thus,.as the angle of the .screed changes; the
member 45 moves and its portion 49 engages
either of the switch contacts 43a or 44a to ac-
tuate one of the switches 43 or 44. Likewise, any
tilting or angular movement of the left end of
‘the screed 14 from its normally set position to
maintain the desired grade level for which the
switch assembly S has been set, causes move-
ment of the pendulum-like- member 45 into en~
gagement with one or-the other .of the contacts
430 or 88a to operate the switch whose contact
is engaged. This will effect the operation of the
electric motor 26 to raise .or lower the screed
until it resumes the normal position fer which
it has been set to maintain the desired transverse
grade level of the newly laid surface.

The -setting of the switches in accordance with
‘the showing in Fig. 3 .of the drawings is.such that
the elongated runner 68 and its associated switch
S8 and other associated parts will tend to main-
tain the grade level at the right end of F.g. 3

~constant, while at the same time the transverse

leveling switch :assembly S functions $o maintain
the transverse grade level at the left.of the screed
normally constant in accordance with the setting
of the last-named switch assembly. If desired,
‘however, the cable or conduit 32 may be discon-
nected from the left hand motor 26 and the cable
32b plugged into this motor, thus connecting the
switch S8 at the lett with said motor. In that
event, a leveling pan, such .as the pan 36e will
‘be applied to the attaching .assembly 36 at the
left -end .of the screed 14 and this pan, together
with the auxiliary runner 60, or a leveling pan
36e, as-the-case ‘may be, located at the right end
of the screed, will function to control the switches
S8, the -electric motors and the screed elevators
5p.as to raise-or lower the entire screed. in accord-
ance with any variations in the grade level of
the newly laid .surface to maintain said Jlevel
constant. Moreover, if desired, a runner 60, or
if desired, a pan 38e, may be used at the left end
«of the screed and the.runner 68 or pan-36e at the
right either removed or moved out of contact
with the surface of the newly laid material, In
this case, the conduit or.cable 32b will be plugged

€5.-into the motor 26 at the left and the cable 32

irom the switch assembly S will be .plugged into
the €lectric motor 26 at the right end of ‘Fig. 3.
Thus, the electric switch .assembly 8 will control
the motor and its associated elevator at the right
end .of ‘the screed while the switch assemhly SS
-at .the left end of the screed is.controlling the
.1motor.26.at-that end.

The operation-of the :mechanism or .apparatus
-of the invention to.accomplish the.desired level-

The :switch mechanism ‘with its pointer .52 is. 75 ing of themewly laid road surface and.in.accord-
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ance with the arrangement of parts as illustrated,
merely by way of example, in the drawings, is
substantially as follows: Assuming that the out-
side edge of the road, namely that section of the
newly laid material at the left of Fig. 3, is to be
raised one (1) inch higher than the thickness of
material laid at the center line, namely at the
right end of Fig. 3, the end of the screed at said
center line of the road is set so as to lay the given
thickness. The switch unit or assembly, S,
namely the auxiliary or movable frame portion
42 thereof, is moved horizontally by turning the
hand wheel 53 until the end of the screed along
the outside edge of the road (at the left of Fig. 3)
is raised enough by the screed lift motor 26 at
that side to lay the desired thickness. From this
point on, vertical movement of the machine will
be reflected in movement of the pendulum actu-
ator 45 which actuates the screed lift motor
switches 43 and 44, thus raising or lowering the
outside or left end of the screed to maintain the
desired level. When using this system of level-
ing, the switch unit SS at the left of Fig. 3 and
the leveling pan or runner attaching assembly
36 are disconnected from the screed lift motor
26, which controls the elevator at the left end of
the screed as seen in Fig. 3, and the transverse
leveling control mechanism, namely the trans-
verse leveling switch unit S, is connected to the
left side sereed lift motor 26. As also explained
above, the electrical circuits are so arranged that
they can be changed fo operate one end or the
other of the screed (4 by simply disconnecting
the auxiliary runner or leveling pan switch SS
by pulling out the plug and substituting the plug
for the transverse leveling switch unit or assem-
bly S.

In Fig. 7 of the drawings there is illustrated a
diagram of a conventional electrical circuit. for
connecting the snap-action switches of the switch
units SS with one or both of the electric 1lift
motors 26 and the snap-action switches 43 and
44 with either of the screed lift motors 2§, in
accordance with the particular job which is to be
performed by the road surfacing machine or
apparatus.

Having thus described my invention, what I
claim Is:

1. A road surfacing machine comprising a lev-
eling and finishing unit including a screed, elec-
trically operable elevator means carried by the
leveling and finishing unit for raising and
ing the screed at predetermined times, control
means carried at the rear of the machine having
a portion adapted to ride upon the newly laid
road surface and operatively connected with the
electrically operable elevator means to actuate
the same for raising or lowering said screed to
compensate for vertical movement of said unit
caused by contact of a portion of the machine
with a variation in the road surface, and separate
means carried by the leveling and finishing unit
for actuating the electrically operable elevator
means at predetermined times when said leveling
and finishing unit is tilted transversely as the
machine moves along the surface over which it
operates whereby to adjust the transverse eleva~
tion of said screed and thereby maintain the
transverse grade level of the newly laid surface
substantiaily constant at all times, said separate
means comprising a normally open electric switch
carried by said leveling and finishing unit and
electrically connected to said elevator means and
a switch-actuating member carried by said unib
in close proximity to said switch and being
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10
mounted for free movement by gravity force upon
transverse tilting of said unit - for closing the
switch to actuate the electrically operable elevator
means at predetermined times in accordance with

. the transverse tilting of said unit.

2. A structure according to claim 1, wherein
said separate means comprises a pair of the nor-
mally open electric switches which are opposed
to each other and are electrically connected to
the elevator means and wherein said switch-
actuating member is disposed between said
switches and is adapted to engage and close said
switches at predetermined times in accordance
with the transverse tilting of said leveling and
finishing unit.

3. Structure according to claim 1, wherein said
separate means comprises a unitary switch struc-
ture carried by the leveling and finishing unit,
said unitary switch structure including a pair of
transversely spaced and cpposed normally open
electric switches electrically connected to the ele-
vator means, and wherein said switch-actuating
member is a freely pivoted pendulum having a
portion disposed between the switches and swing-
able transversely for closing one or the other of
said switches in accordance with the tilting of
said unit.

4. Structure according to claim 1, wherein said
separate means comprises a unitary switch struc-
ture carried by the leveling and finishing unit,
said unitary switch structure including a pair
of transversely spaced and opposed normally open
electric switches electrically connected to the ele-
vator means, and wherein said switch-actuating
member is a freely pivoted pendulum having a
portion disposed between the switches and swing-
able transversely for closing one or the other of
said switches in accordance with the tilting of
said unit and means for adjusting the unitary
switeh structure transversely relative to the pivot
of the pendulum whereby to accommodate the
said separate means to a desired increased or
decreased transverse elevation of the newly laid
material and to maintain said elevation sub-
stantially constant.

5. Structure according to claim 1, wherein said
separate means comprises a unitary switch struc-
ture carried by the leveling and finishing unit,
said switch structure including a pair of trans-
versely spaced and opposed normally open elec-
tric switches electrically connected to the ele-
vator means, and wherein said switch-actuating
member is a freely pivoted pendulum having a
portion disposed between the switches and swing-
able transversely for closing one or the other of
said switches in accordance with the tilting of
said unit, means for adjusting the unitary switch
structure transversely relative to the pivot of
the pendulum whereby to accommodate the said
separate means to a desired increased or de-
creased transverse elevation of the newly laid
material and to maintain said elevation substan-
tially constant, and indicating means associated
with the unitary switch structure for indicating
the setting of said switch unit to obtain the de-*
sired transverse elevation of the material being
laid. ’

6. A road surfacing machine comprising a lev-
eling and finishing unit disposed at the trailing
end of the machine, said unit including a screed,
electrically operable elevator means for raising
and lowering the screed at predetermined times,
a normally open electric switch unit carried by
gaid unit and electrically connected with the
electrically operable elevator means for effecting




2,401,275

11

the operation of said elevator means when the
switch is closed, arid a member movably mounted
on said unit and in close proximity with: the elée=
trie switch unit for closing the same at prede-
termined times, said movable member being
mounted for free movement by -gravity force
created when the leveling and finishing unit titts
transversely as -the machine éncounters varia-
tions in the transverse grade level of the surface
over ‘which it operates to automatically raise or
lower the sereed to adjust its transverse elevation
and to thereby maintain the transverse: grade
level ‘'of the mewly laid surface substantially
constant.

7. A structure according to claim 6, wherein
the electric switch unit ¢omprises a pair of trans-
versely spaced normally open electric switches,
and wherein said movable member comprises a
pendulum disposed between the  switches and
having @n operating arm swingable transversely
into engagement with eithér of said switches for
closing one or the other thereof at predetermined
times.

8.'A structure according to claim 6, wherein
the electric switch unit comprises- & pair of trans-
versely spaced normally open electric switelies,
wherein said movable means comprises g freely
swingable pendulum - disposed between the
switches and having an operating arm Swingable
transversely into engagement with either of said
switches fof -closing one or the other thefeof ‘at
predetermined times, and wherein ‘said-switehes
are adjustable transversely relative to zaid
pendulum.

9. A road surfacing machine eomprising a lev-
eling and finishing unit disposed at the trailing
end of the machine, said unit including a main
frame and a subframe adjustable up and down
relatively to one another and a sereed carried by
the subframe, electrically operable elevator
means connected with the main and subframe for
raising and lowering the screed at predeterinined
times, a pair 6f normally open electric switehes
electrically conmected with the eléctrically oper-
able elevator means for effecting the operation of
sald elevator means When either of the Switches is
closed, said switches being carried by :said . sub-
frame, and & pendulum pivotally mousited on the
subframe having: a: portion. disposed between the
switches for closing one or the other ‘theréof at
bredetermined times in accordance with  tilting
movement of the finishing unit as the machine
moves along.

10. A road surfacing machina ineluding power-
driven tractor means and: comprising a'material
receiving and feeding unit adapted to travel over
asurface to be paved, a leveling and finishing unit
connected with said material receiving and feed-
ing unit and including a screed mounted for ver-
tical movement on said unit, electrieally operable
elevator means for raising and lowering the sereed
relative to said leveling and finishing unit, nor-
mally open electrie switch means electrically ¢on-
nected with the elevator means for opeérating the
same when the switch is closed, means for closing
the electric switch at predetermined times to
compensate for vertical movement of said level-
ing and finishing unit caused when the machine
encounters variations in the old.road surface to
automatically raise or lower the screed of said
leveling and finishing unit dependent upon
whether or not the variation in said road sur-
face is a raised portion or a depression, & pair of
normally -open electric switches carried by the
leveling and finishing unit, and a penduluimn ¢gr-
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ried By the leveling and finishing unit for free
trarsverse pivotal movemerit and having a por-
tion disposed between the switches for closing one
or the other of said switches to actuate the elec-
trically operable elevator means at predeter-
mined times when the screed is tilted transversely
beeause of ‘fransverse tilting of said leveling and
finishing unit as the machine mioves along the
surfacee to be paved.

11. ‘A voad surfacing machifie including power-
driven tractor means and comprising a materisl
receiving and feedihg unit adapted to travel over
a Surface to be paved, a leveling and finishing
unit -ineluditig a Screed mounited for vertical
movement on said material receiving and feeding
unit, séparate electrically operable elevator means
éatried by said leveling and finishing unit and
cotinected t6 said screed for raising and lowering
said séreed relative to said unit at predeterminied
times, edntrol means including an elongated sur-
face contacting runney located at one side of the
machine and cooperable with one of said eléctri-
cally operable elévator means for operating the
same at predetermined ‘tities to raise or lower
in the surface over which it travels, a pair of
normally open electric switches carried by the
leveling and finishing unit, and a pendultum
switch-dctuating member pivotally carried by said
leveling and finishing unit for transveise swing-
ing movement and having a portion thereof dis-
posed between the switches for c¢losing one or the
other of sald switches to actuate the other of said
electrically operabls means for raising or lowering
the screed at predeétermined times in accordancs
with transverse tilting engagement of said level-
ing and finishing unit as the machine moves
along.

12. Structure according to claim 11, wherein
tHe tunner is detachably connected midway of its
ends with the leveling and finishing unit and
wherein said runner extends béyond the front
and réar ends of said leveling and finishing unit.

-13. Transverse leveling means for application
to the leveling and finishing unit of a, road sur-
facing machine for maintaining a predetermined
ttahsverse position of the sereed of said leveling
and finishing unit whereby to maintain the de-
sired trarisverse: grade Jevel of 3 surface being
laid by the machine; said leveling means compris-
ing electrically operable elevators disposed adja~
cent obposite ends of the leveling and finishing
unit for raising and lowering the screed of said
unit, and a unitary electric switch assembly car-
ried by said unit and including a pair of trans-
versely spaced and opoosed normally open elec-
tric switches, said switch assémbly inc¢liding a
switch operating member having 3 portion there-
of disposed between said normally open switches
and freely movable transversely by gravity force
in opposite directions for closing oneé or the other
of said switches to actuate one of said electrically
operable elevators in response to transverse tilt-
ing of said unit.

14. A road surfacing -machine comprising a
frame supported for movement along the suirface
to be covered, 4 transversely extending material
leveling member carried by the frame, means for
supporting and adjusting saig leveling member
on the frame and including electrically overable
meanhs conrietted to said frame and to said mate-
rial leveling member and adapted to be actuated
to move said leveling member to various vertical
positions on the frame, meang for actuating said
electrically operible mieans to automatically



2,491,275

13

change the vertical position of said leveling mem-
ber on said frame as the frame moves vertically
while the machine is passing along over the sur-
face to be covered, said means comprising a con-
trol member supported by said frame for vertical
movement relative to the leveling member and
adapted to ride on a surface having a certain
grade line, an electric switch carried by the ma-
chine for actuating said electrically operable
means and being electrically connected thereto,
means for operatively connecting said control
member to said switch so that said switch will
be actuated to operate said electrically operable
means to move said leveling member vertically
whenever the leveling member moves vertically
relative to the control member, and additional
means for actuating said electrically operable
means to automatically change the transverse
clevation of said leveling member to maintain
a predetermined transverse grade level on the
surface being laid by the machine, said means
including an electric switch carried by the ma-~
chine and electrically connected to said elec-
trically operable means, and a freely movable
switch-operating member carried by the frame
and responsive to transverse tilting of said frame
for actuating said switch te operate said elec-
trically operable means to adjust the transverse
elevation of said leveling member.

15. A road surfacing machine comprising a
frame supported for movement along the surface
to be covered, a transversely extending material
leveling member carried by the frame, means for
supporting and adjusting said leveling member

on the frame and including electrically operable 35

means connected to said frame and to said mate-
rial leveling member and adapted to be actuated
to move said leveling member to various vertical
positions on the frame, and means for actuating

said electrical operable means to automatically +¢

change the transverse elevation of said leveling
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member to maintain a predetermined transverse
grade level on the surface being laid by the ma-
chine, said means including an electric switch
carried by the machine and electrically connected
to said electrically operable means, and a freely
movable switch-operating member carried by the
frame and responsive to transverse tilting of said
frame for actuating said switch to operate said
electrically operable means to adjust the trans-
verse elevation of said leveling member.

16. A road surfacing machine comprising a
frame supported for movement along the surface
to be covered, a transversely extending material
leveling member carried by the frame, means
for supporting and adjusting said leveling mem-~
ber on the frame and including adjusting means
connected to said frame and to said material level-
ing member and adapted to be actuated to move
said leveling member to various vertical positions
on the frame, and means for actuating said ad-
justing means to automatically change the trans-
verse elevation of said leveling member to main-
tain a predetermined transverse grade level on
the surface being laid by the machine, said last-
named means including a control unit operatively
connected to said adjusting means, and means for
actuating said control unit in response to trans-
verse tilting of said frame and comprising an
actuating member carried on said frame for free
movement in accordance with transverse tilting
of said frame.

ARNOLD S. MILLIKIN.
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