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UNITED STATES PATENT OFFICE 
2,441:532 

MACHINE OR APPARATUS FOR SURFACING 
ROADS 

Arnold S. Milikin and John H. Apel, Columbus, 
Ohio, assignors to The Jaeger Machine Com 
pany, Columbus, Ohio, a corporation of Ohio 

Application February 23, 1945, serial No. 579,350 
(CI. 94-46) 12 Claims. 

Our present invention-relates to a machine or 
apparatus for surfacing roads. It has to do 
particularly with an apparatus for producing a 
Smooth and level surface on a layer of material 
which is being applied to an old road surface or 
to a rough graded surface. More particularly it 
has to do with means, preferably electrically 
actuated or operable control means, for raising 
and/or lowering the leveling and finishing unit 
of the machine, at predetermined times and in 
accordance with road surface conditions. The improved machine or apparatus of our in 
vention is particularly useful in connection with 
the laying and/or repairing of road and other 
Surfaces formed from various materials, such as 
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bituminous mixes, concrete, et cetera. The ma- . 
Chine' or apparatus as disclosed herein and with 
which the electrical control means embodying our 
present invention is, associated is, generally. 
Speaking; similar in some respects to that en 
bodied in United's States. Letters Patent". No. 
2,295,519, to Millikin and Pickard, issued Septem 
ber 8, 1942. - 
One of the objects of the present invention is 

to provide electrical or similar control means for 
a, machine or 'apparatus, adapted particularly for 
Surfacing roads and which is of such a nature 
that any irregularities in the surface being cow 
ered by the material will be averaged out in the 
finished surface so that said finished surface will 
ber-free of any; and all sharp irregularities or 
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retard the “curing' or “setting' of the material. 
A further object of our invention is to provide 

an improved machine or apparatus and electrical 
control means therefor of the foregoing character 
which are extremely effective and eficient but 
which are of comparatively simple construction. 
Another object of our invention is to provide 

motor driven electrically actuated or operable 
means for raising and/or lowering the leveling 
and finishing unit, which means functions auto 
matically upon the engagement of the material 
receiving and feeding unit of the machine or 
apparatts with "raised portions or depressions 
occurring in the old road surface. - 
A further object of our invention is to provide a 

machine or apparatus of the foregoing character 
with self-contained electrical power means and a 
normally open electric switch mechanism which 
is capable of being rendered operative to raise 
and lower the leveling and finishing unit of the 
machine when the material receiving and feeding 
unit comes into contact with uneven portions of 
the old road surface, to thus quickly, accurately 

30. 

bumpS; due to the automatic action of Said con 
trol means. . . . . 
Another object of our invention is to provide 

improved control means," such as electrically 
actuated control means, for a machine' or appas 
ratus for surfacing-i roads, or the like, which 
latter: is of Such a nature that, it may be used in 

35 

resurfacing; old, road, surfaces to produce a new . 
Surfaee having the same general grade as the old 

an entirely different grade than the old surface 
being covered. . . 

Another. object of our invention is to provide 
improved, preferably electrical control means, for 
a machine or apparatus for surfacing, a road, 
which machine or apparatus includes a leveling 
and finishing unit adapted to smooth and level 
the surface of the material being applied, the 
machine or apparatus being of such a nature that 
the-finishing unit resting upon the layer of - 
material will not support any substantial weight 
of thie machine in order to prevent undues com 
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surface--with the-sharp-irregularities; thereof . 
eliminated; or to produce a new surface having : 
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and automatically readjust the leveling and fin 
ishing unit with relation to the remainder of the 
machine or apparatus to permit the laying of the 
material iri accordance with a predetermined or 
pre-scalculated grade. . 
Generally speaking; and as shown merely by 

way of example, the machine or apparatus with 
which the control means of our present invention 
is associated, consists, preferably, of two main. 
units. ... These units are a material receiving and 
feeding unit and a material leveling and finishing 
unit. The material receiving and feeding unit 
may be of any suitable type such, for example, as 
that disclosed by the above-mentioned Millikin 
and Pickard patent, and is carried by suitable 
traction means which operate upon the sub-grade 
or the old road surface being covered. The level 
ing and finishing unit is associated with the 
material receiving and feeding unit and arranged 
in tandem relationship with respect thereto in 
such a manner that relative vertical movement 
between these two units is permitted as the ma 
chine or apparatus moves over the surface of the 
roadway, or the like. The leveling and finishing 
unit embodies, as shown, a transversely extending 
“dead' screed and a high speed oscillating cut 
off bar or compactor, which is associated with 
the screed, the screed and bar being disposed or 
located behind the material receiving and feeding 
unit. Following the leveling and finishing unit 
and connected thereto is a so-called control mem 

paction of-the-layer of materialiso as not to '55, ber or a pair of transversely spaced control mem 
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bers, for example, leveling pans, which are 
adapted to engage and ride over the Surface of 
the material which has been laid for maintaining 
the proper surface elevation of the newly laid 
material. In normal operation over a given grade 
or surface which has been newly laid, the leveling 
and finishing unit and the control means or men 
bers (pans) remain substantially in parallelism. 
The machine or apparatus also includes means 
which is preferably electrically actuated auto 
matically due to the uneven contour of the old 
road surface which the forward end of the ma 
chine travels over. 

If the old road being newly surfaced has an ad 
jacent curb or header which can be used as a 
grade line, laterally projecting levers carrying 
similar but Smaller leveling pans, or the like may 
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be employed to ride over the surface of said curb 
and thus serve to maintain the proper grade level. 

It will be apparent that since the material re 
ceiving and feeding unit operates on the rough 
sub-grade or old road surface, it will be moved 
vertically because of such irregularities. To re 
duce such movement, this unit is preferably car 
ried by relatively long caterpillar traction ele 
ments. These elements and associated runners 
substantially prevent any Small or minute irregul 
larities from affecting this unit. The larger and 
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sharp irregularities in the surface being covered 
will, however, produce some vertical movement of 
the material receiving and feeding unit. This 
vertical movement of the unit has a tendency 
to move the leveling and finishing unit which is 
pulled along behind the material receiving and 
feeding unit, vertically, and to thereby cause any 
sharp irregularities of the surface being covered 
to be reflected in the finished surface. Therefore, 
the control means above referred to is provided 
which, together with the leveling and finishing 
unit, automatically control the level of the last 
named unit so as to average out any sudden rises 
and depressions in the surface being covered as 
reflected in the finished surface. That is to say, 
if the surface being covered has sharp rises and 
depressions, these will be reflected in the finished 
surface but Will be in the nature of gradual rises 
and depressions which will be practically unno 
ticeable. Consequently, the surface produced by 
the apparatus Will be an extremely smooth and 
even riding surface due to the automatic action 
of the electrical control means. 
The foregoing and other objects and advan 

tages of our invention will be apparent from the 
following description and appended claims when 
considered in connection with the accompanying 
drawings forming a part of this specification 
Wherein like reference character's designate Cor 
responding parts in the several views. 
In said drawings: 
Fig. 1 is a fragmentary rear perspective view of 

a machine or apparatus embodying the present 
invention. 

Fig. 1d. is an enlarged fragmentary detail per 
spective view of one of the leveling pans or mem 
bers of Fig. 1 and its associated parts. 

Fig. 2 is a right side elevational view of the 
machine or apparatus of Fig. 1. 

Fig. 3 is a rear end elevational view of the fin 
ishing unit and controls of the nachine or appa 
ratus of the preceding figures. 

Fig. 4 is a top plan view of the structure ShoWn 
in Fig. 3. 

Fig. 5 is an enlarged detail elevational view, 
partly in section and partly broken away, of one 
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ated with the control means of the present inver 
tion. 

Fig. 6 is a vertical sectional view taken substan 
tially along the line 6-6 of Fig. 5, looking in the 
direction of the arrows; and 

Fig. 7 is a diagrammatic view of an electrical 
circuit for operating the switch mechanism of 
Figs. 5 and 6. 
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 Con 
struction and arrangement of parts illustrated 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 phraseology or termi 
nology employed herein is for the purpose of de 
Scription and not of limitation. 

Referring now to the drawings and particularly 
to Figs. i to 4, inclusive, thereof, one type of na 
chine or apparatus for surfacing roads to which 
our present invention is applicable, is shown as a 
whole at 0. As shown, it comprises a material 
receiving and feeding unit, shown as a whole at 
and a following leveling and finishing unit, shown 
as a whole at 2. The leveling and finishing unit 
is drawn along behind the material receiving and 
feeding unit. 
The machine or apparatus O is carried by a 

pair of relatively long endless traction units 3, 
one such being shown. These traction units or 
members will pass over small irregularities of the 
sub-grade or old road surface without causing 
any appreciable vertical movement of the unit . 
The leveling and finishing unit 2 comprises a 

screed 4 which may be a “dead' screed and a 
rapidly oscillatable cut-off bar or compactor f 5. 
The leveling and finishing unit is mounted upon 
framework including transverse frame members 
6 and upright frame members ... this struc 

ture may be substantially the same as that dis 
closed in the co-pending application of Obert G. 
Mandt and Arnold S. Millikin, Serial No. 565,306. 
The machine ?o is provided with longitudinal 

side frame members 8 which, as shown, are fas 
tened at 9 to the upright frame members T. 
Each frame member 8 carries a runner 20, see 
particularly Fig. 1, which is pivotally mounted at 
8 for oscillating or rocking movement relative to 
the frame member 8. The forward end of the 
runner 20 is also connected to the frame member 
8 by a pin and slot connection, shown at 9. Thus, 
When the traction members 3 are driven, the 
material leveling and finishing unit 2 will be 
drawn along behind the material receiving and 
feeding unit fl. 
The frame structure above the unit 2 also com 

prises a pair of transverse frame members 2 
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 5 in substan 
tially the same manner as disclosed in the afore 
said co-pending application. Moreover, the up 
right frame members 7 carry means for support 
ing and raising and lowering the leveling and 
finishing unit 2, such means being generally 
similar to that disclosed in the Mandt and Millikin 
application, insofar as the supporting means for 
the unit 2 is concerned. As shown, such sup 
porting means comprises a vertically extending 
screw threaded shaft 24, one such being located 
between each pair of the upright frame members 
17. The lower ends of the rods 24 carry hanger 

of the electric switch units or assemblies associ- 75 blocks 25, see particularly Figs. 1, 2 and 3. The 
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leveling and finishing units 2 is:iii tuniSupported is 
and carried by theseshanger:blocks. 

Carried by and adjacent opposite cends gof, the: 
tranSyerse frame:member. 6- are: electric motors 

6. 
member 38.which in turn carries a rearwardly 
extending relatively short arm. 33a. The coupling 
member or bracket 3S is adjustably mounted upon 
the rod or shaft3a and fixed thereon against 

26-to each of which is attached; in driving relate. 5 longitudinals...movement" and rotation relative to 
tionship, gear. reduction mechanism within the st 
gearbox:27. It will be understood that the gears." 
within the boxes 27...are driven by the motorishaft. 
in teach instance: The gear: reduction: mechanism 

said shaft by means of botani iocknut, assemi 
blies 38b. The rear down-turned end 35a, of the 
control: art is provided With a laterally project 
ing normally horizontally disposed pin or short 

includes Sas-depending upright: driving... shaft 28,103 shaft 35b which has a reduced outer end portion: 
which carries: at its lower:end a sprocket:29. The: 
upper end of eachishaft 24 carries a sprocket:39: 
whichsis: driven from the sprocket:29through the: 
medium of a sprocket chain;3 fi: . As clearly seen. 

which extends through a transverse hole located 
in and adjacent the outer end of the short arm 
38a and has a rocking or osciliating fit in said 
hole. The neinbers 35th and 38a, as shown, are 

in:Fig:1, a power-operable unit consisting of the 53 held together by a washer 35c and a cotter pin 
electric.motor gear, reductioninaechanism, drivs. 
ing trand cdriven.cspeockets Sandrchain is located: 
adjacent each end of the frame members f6, the 
motor in eachinstance being connected by a cons 
duit.32 to an electric switch unitiS to be described .20amers 20. 
below. . It will be funderstood that each of the 
motors 26.is preferably of the reversible-type: so 
as to:drive the driving sprocket 29 and its asso 
ciated driven sprocket:30; and chain. 3E in oppo 

35d, see Fig. 1g. This connection permits relative 
rocking. movement between the controi arm 35 
and the short airn" or shaft 3.8d when the control 
arm. 35 is noved up or down by one of the run 

Another cylindrical bracket, or co-apling inen 
ber 39 is jounted of the rod cr shaft 3id ad 
jacent the meinber 33 and also carries a real 
wardly projecting arm 3Sa having a down-turned 

site directions. When the electric: motors' 26 are: 25 gend portion 3Sb. The arra 35a, as shown, is sonne 
driven, the leveling and finishing unit 2 will be 
raised or lowered dependent upon they direction": 
in. Which the electric: notori is running: There-- 
fore, the unit. 2 may betrapidly and easily raised: 

What loinger thain the arri 33d. The lower end of . 
arm portion 33b is loosely or swively connected 
to and SupportS a coatrol ce; ievelizag neiber, such 
as a leveling pan 43, the parts being pivotally or 

and lowered relative to the newly laid material N° 30;rockably connected together by reans of angle. 
Thus, it will be seen, that:-electrically operable r 
means: for raising:and lowering the leveling and 
finishingsunits, 2 is carried by the framework 
above: said unit. Floating side-plates: or forms 33-, are mounted :35:pan A. and to keep it in a straight, line pos 
upon the tiprights, it at; opposite-ends of the unit: 
2: Theses plates.ass shown, are::provided. With: 

vertical slots 34 with which suitable bolts and : 
nuts, 34aicooperate to permit then to have free 

brackets 4d and a pivot pin or bolt 3:. A tie 
rod or link Éib loosely or swivelly connects tie 
inner end portion of pan is 3 with the airn 33d to 
prevent undue rocking or tilting movement of the 

and fiatwise upcn the newly laid surface N, Fig. i. 
It will be understood that the parts jus:... de 
scribed and shown in detail i2 Fig. is are pref 
erably duplicated adjacent both sides of the na-. 

up-and-down movement: over, the: uneven road 40 chine, as seen in Fig. 3, except. When a cur, such 
surfaces at opposite-sides of the machine. beyond . 
the sends of the unit':2: The plates' 33 provide: 
means movable:With the imachine.Sor, apparatuS. 
for determining the side edges of the newly laid. 
material. N. The screed f4 and the oscillating 455. 
cutoff, barcor, compactors 5 preferably extend . 
throughout the entire widthor. Space betweenthe...: 
forms or plates. 33.s. As seen in Fig.1, the plates: 
33 extend forwardly from the unit:2 beyond...andi in overlapping relationship to the rear end pore 60'ing the connection between the coin. 
tions of the runners 283'. 
We have described: ther; electrically, operable. 

means: for raising and riowering the leveling and 
finishing unit comprising the screed and the cut.- 

as curb C. extends aloing the side of the Stiface to . 
be newly laid, in which case o:28 of the leveling 
members or pains is will be elimin3t8: 3 ind all a 3X 
iliary or sidewise-projecting leveling in einber or 
pan, such as the pain 35 of Figs. 3 azid 4, will be 
employed, as described below. Sy providing the 
separate support, 33 for the arri 33d, anx leveling 
pan 39, this entire unit may be adj}sted along tie 
rod .3a, or renoved therefron, without disturb 

irol artin 35 and 
the rod or shaft, 33a. 

It will be seen in Fig. that tie two airs Clif 
arms 38a, and 33d, extend rearwardly nortially in 
substantially horizontal position and in sibstan 

offitbar: or compactor. and we shall now describe 55 tial parallelism and that the longitudinally ex 
the control": means for actuating.:O: Setting into. 
motion the selectrically operable means, for: rais 
ing and lowering Said:lunit. - - - 

Referring particularly to Figs. 1, 2, and 4 of the... 
drawings, it will be: seen: that a longitudinally: 6t): 
and rearwardly extending control bar; or member : 
35;is:located at each side of the machine or appa-... 
ratus. The forward end portion of each bar.or. 
member35is down-turned and pivotally or OScil 
latably connected to the pivot 8 at the inside. 
the runner-2 (. . The member 35 extends rear 
wardly beneath the transverse frane:members. 6: 
and terminates: in a rear..down turned end.pora 
tion 35a. As shown, theascreed: 14 has...at its rear. 
endancupstanding portion or fianges 4a: ... Adja, 
cent each:end of the fange f4 di.there is mounted: 
a pair of spaced brackets.37. Each pair of bracks. 
etscartries a rod 37d:which is capable:of turning: 
movement in the librackets. . The-rods:or-shafts 3Taeach;carry a cylindrical brackets or coupling 3 

tending control bars or raembers 35, in coopera 
tion with the leveling members or pahs 55 hold 
the parts normally in this position, with the coil 
trol members or leveling pains resiing flatwise up. 
On the top Surface of the newly aid itiatei'ia; i. 
The paris & Will this provide at all times Wheir 
in use, fulcrum means for the control arms 33. 
The pans 2 are adapted to travel in this condi 
tion and ride upon the newly laid or finished Str. 
face N as the machine or apparatus is noved fol'- 
ward by the traction units 3. 
As suggested ahove, in the event there is a cuib 

or header, such as that shown at C in FigS. 32:3: 
4, extending aloag the edge of the old road Star 
face, an auxiliary leveling plan, such as the pain 
mentioned above, may be eriployed to engage the 
top surface of and ride upon said curb. iihe (2n 
45, as shown, is located at the rear of the machine 
and at the right side of Figs. 3 and 4. It is 

6 mounted upon the down-turned outer-end portion 
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46a of a transversely sidewise-projecting rod Or 
shaft 46. This rod is preferably carried by a rear 
wardly projecting rod or shaft 47 whose inner end 
is carried by a bracket or coupling member 48 
which is adjustably and removably mounted upon 
the outer end portion of the shaft or rod 3 a lo 
cated at that side of the machine. The bracket 48 
is held in fixed relation to the shaft by means of 
suitable screws or a pair of bolt and lock nut as 
semblies 48a, see Fig. 4. The outer end of rod 
4 carries a bracket or coupling member 4d hav 
ing a round opening or socket therein to receive 
the adjacent end portion of the rod 46. The rod 
46 and consequently the leveling pan 45 carried 
thereby, are adjustable in and out transversely of 
the machine and the rod 46 is preferably held 
rigidly in the coupling member 47 a by a lock 
screw or bolt and lock nut assembly, indicated at 
4b, Fig. 4. As seen in Figs. 3 and 4, the outer end 
portion 46a of the rod or shaft 4S is movably or 
ivotally connected at 46b to the pan 45. If de 

sired, the small leveling pan assembly, including 
the pan 45 and the rods or shafts 46 and 47 may 
be removed, as a unit, from the supporting rod 
37a by loosening the bolt and lock nuts 48a and 
sliding the cylindrical bearing or coupling mem 
ber 48 off the end of rod 3d. Or, if the Smaller 
leveling pan 45 and its associated parts are not re 
quired, the entire unit may be swung upwardly 
away from the surface N by loosening the lock 
bolt and nut assemblies 48d, and left to hang in 
Space above said Surface. 

he pair of leveling pans 40, or one of said pans 
49 and the smaller pan 45, whichever combination 
is being used, rest upon the newly laid surface N 
and the curb C, respectively, during normal Cp 
eration of the machine and provide, in effect, a 
common fulcrum for both of the longitudinal con 
trol arms or rods 35. Therefore, any up and down 
movement of the material receiving and feeding 
unit and/or the runners 20, will be transmitted 
in considerable lesser degree to the leveling pans 
40 or 45. In lieu of the pans, suitable rollers or 
other surface-contacting members (not shown) 
may be employed. 

In normal operation over a given grade Or 
surface which has been newly laid, the leveling 
and finishing unit 2 and the control member or 
leveling pans 48 and 45, whichever combination 
of the latter is being used, remain substantially 
in parallelism, as mentioned above. When, how 
ever, this parallel condition is changed through 
any variation in the grade line, there is provided 
electrically controlled switch mechanism which 
will be automatically actuated to start the elec 
tric motors 25 to immediately raise or lower the 
leveling finishing unit 2, dependent upon the 
requirements in accordance with the type of 
variation in the old road Surface, i. e. whether it 
be a rise or depression in said surface, until the 
parts again resume their normal positions or con 
dition in parallelism. Such electrically operated 
SWitch mechanism is shown in detail in FigS. 5 
and 6 of the drawings. As seen in Fig. 1, a con 
trol switch box S is mounted upon the transverse 
frame member 2A below and adjacent to each of 
the rearwardly extending control arms or bars 
35. Each of the switch assemblies S comprises 
2, casing, shown as a whole at 50, having a pair 
of horizontally disposed partitions or webs 
and 52 therein which serve to divide the Switch 
box into three compartments. A transverse 
shaft 53 extends through the side walls of the 
casing 56 and carries a normally horizontal oscil 
latable arm or member 54, The shaft 53 extends 
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8 
outwardly beyond a wall of the casing 56 and 
carries a fixed normally horizontal external arm. 
55. The outer end of the arm carries a block 
56 which is provided with a vertical bore or hole 
56d. This block 56 is preferably SWivelly mount 
ed on the end portion of the arm 55 to permit 
tilting of a rod or pin 57, now to be described. 
In other words, when the angularity of pin or rod 
57 changes from its normal or vertical position 
as seen in Fig. 2, there will be no binding effect 
between the parts. Extending through said bore 
is the normally upright or vertically disposed rod 
or pin 57 which is threaded at its opposite ends, 
the lower threaded end carrying an adjustable 
stop nut 58. The upper end of the rod 57 is 
threaded into the threaded base portion or b0SS 
of a U-shaped connecting member or coupling 
6. The member 60 is pivotally connected by 
a pin 59 to a depending ear or projection 6 a. 
carried by a vertically disposed oblong frame 
member 6 through which the rearwardly ex 
tending control arm or bar 35 projects. Thus, 
the upright rod 57 carries or supports the mem 
bers 60 and 6 and has a sliding fit in the hole 
or bore 56a, see Fig. 5. Separate compression 
coil springs 62 surround the rod 57 above and 
below the enlargement 56. The inner ends of 
these springs find bearings upon said enlarge 
ment, with their outer ends bearing against the 
adjustable nut 58 and the boss of the coupling 
member 69, respectively. 
As best seen in Fig. 5, the longitudinal control 

arm 35 is severed in the vicinity of the frame 
member 6 and its opposed and Spaced end por 
tions are welded, or otherwise secured at 6b, 
to the adjacent side faces or surfaces of a square 
or rectangular block 6c, the block thus becom 
ing an integral part of the control arm 35 and 
being carried by and capable of movement there 
with. The block 6 c is provided with a vertical 
bore which is internally threaded to receive a 
vertically disposed externally threaded or Screw 
shaft 6d. which extends downwardly into the 
frame member 6. 
The frame member 6 carries at its upper end 

a fixed indexing disk 6 fe having a series of Verti 
cal holes or sockets 6 if arranged in a circle ad 
jacent its periphery. The screw shaft 6d has 
fixed to its upper end a crank disk or wheel 6 g 
carrying an operating handle 6h. A hub por 
tion or boss Si on the crank disks g provides 
means for spacing said disk from the indexing 
disk 6 le. A stop ring or member 6i, keyed or 
pinned at 6 k to the screw shaft 6d. prevents 
up and down movement of the crank disk and 
screw shaft relative to the frame member 6. 
The handle 6 h carries a depending pin 6 m. 

and a Surrounding compression spring which 
bears at its lower end against a stop 6 in to nor 
mally maintain the lower end of the pin in en 
gagement with one of the holes or sockets 6 if 
of the indexing disk. When it is desired to turn 
or rotate the crank disk 6 g in either direction 
relative to the indexing disk 6 e, the handle is 
lifted in an upward direction to release the pin 
from engagement with the hole or socket. The 
handle is now used to turn or rotate the crank 
disk and in turn rotate the screw shaft in either 
direction. Since the block 6 c is a fixed part of 
the control arm 35, such rotation of the crank 
disk and screw shaft will serve to raise or lower 
the frame member 6 and the shaft or pin 57 to 
vary the position of the shaft 57 with relation 
to the control arm 35 and to move the switch 
arms 54 and 55 to their normal or neutral hori 
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zontal position to compensate for different grade 
levels for which the finishing unit:2 and :the 
levelingspanis: 40 and 45 may be adjusted... The 
pressure which the springs 62 exert upon the en 
largement 58 of arm:55 may be varied by ad 
justing the nut. '58 to compensate for any such 
longitudinal adjustment of the rod or pin. 57 and 
its supported frame member. 6. With relation 
to the control arm, which has been effected by 
actuating the crank disk 6 fig as mentioned above. 
Asbest-seen in Fig. 1 of the drawings, it is de 

sirable. to provide independent means for: main 
taining each of the control arms' 35 in its prope: 
position- or relationship; with respect: to the ob 
long frame member 6. Such means, as shown, 
comprises a bracket 80 carried by the rear cha1 
nel 6 through: which bracket a depending rod 
8: sextends. The “upper end of . , the erod 8 i? is 
threaded and held in the desired vertical posi 
tion of adjustment by means of lock nuts. ... The 
lower end of the rod, 8 - carries a loop-like... or 
oblong frame member 82 through which the con 
trol arm extends... A similar assembly is provided 
adjacent opposite sides of the channel. 6, one for 
each of the control arms 35. The unit 80,8 and 
82, while serving as guide means: for maintaining 
the arm. 35 in position-against undue transverse 
movement or... weaving, may also serve as stop 
means to limit the upward and downward move 
ment of the control arm beyond predetermined 
points and thus serve as safety means to prevent 
damage to the screw shaft 6d and its associated 
parts. . 

It will be remembered that under normal op 
- erating conditions, the control pans 40 or 45, or 
any combination of them which is being used, 
remain in parallelism with the leveling and finish 
ing unit 2 and when in such position, the arms. 
54 and 55 of both of the switch assemblies. S 
are in their normal horizontal or inoperative 
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unnecessary thereini to describe them more in 
detail. It will suffice to say that when the arm 
54 is: oscillaited by movement of the control arm 
35 into position to engage the contact button. 63, 
the snap-action switch mechanism 67 is immedi 
ately operated to start one of the electric motors 
26 to raise or lower, as the case may be, the level 
ing and finishing unit. 2... When the arm 54 is 
osciliated in the opposite direction into engage 
ment: with the button 69, the snap-action switch 
mechanisian: 2 functions, immediately to operate 
the electrict motor in the opposite direction and 
to likewise move the leveling and finishing. unit 
f2 in a reverse direction. 
As. Soon as the variation in the old road Surface 

which has caused the shifting of the unit 2 has 
been compensated for and the leveling pans and 
Said unit have again assumed their normal: posi 
tions in parallelism, the control arms 35, through 
the medium of the vertical shafts or pins 57, will 
immediately move the arms :54 and 55 to their 
normal horizontal positions releasing the contact 
buttons with , which the arms.'54 have been in 
contact to open the switches and stop the electric 
motors 26. It will be understood that this action 
and . Operations of the various associated parts of 
the machine oriapparatus will occur automati 
cally whenever a variation in the old road surface 
is encountered by the forward unit of the 
machine and the runners 20... 
In Fig., 7 there is illustrated: a diagram of, a 

conventional; electrical circuit; for". electrically 
confleeting the Snap-action switches 6 and 2 
of each of the switch units. S with its respective 
electric motor. 26. - 
From the foregoing it will be seen that we have 

provided a pair of sensitive and automatically 

O 
positions, as shown in. Fig. 5. The function of 
the Springs 62 is to maintain the arms 54 and 
55 normally in their horizontal or centered posi 
tion and to also provide cushioning means for 
Said arms in the event the control-arm 35 moves 
the rod or pin 57 iongitudinally beyond a prede 
termined point. Such cushioning effect prevents 
any possibility of damage to the switch mecha 
nism, as will be presently described. 
The upper web or partition .5f. of...the switch 

box carries a snap-action switch assembly com 
prising: a contact button: or member 63 carried 
by a threaded member 64 which is fixed to the 
web by lock.nuts 65 and the snap-action portion 
of the switch assembly, shown as a whole at 61. 
The web or partition-5? also carries, an adjustable 
stop, member 68 to prevent movement of the 
switch arm.54 beyond-a predetermined point to 
prevent any possibility of damage to the contact 
button 63 or other elements of the snap-action 
Switchassembly. 
The web or partition. 52 carries a similar snap 

action switch, assembly comprising a contact but 
ton 69 carried by a threaded member 70 which is 
held in position with relation to the web-by lock 
nuts. . . , and ... the 'snap-action - portion of the 
switch assembly, shown as a whole at 12.. The 
Web or partition 52 also carries an adjustable stop 
member:73 which serves to prevent movement 
of the Switch arm 54 beyond a "predetermined 
point and thus prevents damage to ; the Switch 
contact button 69 and other elements of the Snape 
action switch", assembly. Since: the Snap-action 
Switch assemblies; are of standardrconstituction 
and purchased in: the open market; it is thought 
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operated normally open electric switch assemblies 
for-operating the electric motors 26 in either di 
rection, Which motors in turn drive the mecha 
nism previously, described for effecting the raising 
Or lowering of the leveling and finishing... unit 2 
to Compenate for any variation in the old" road 
Surface which. variation is transmitted from the 
front end of the machine, namely from the unit. 
if and runners. 20 to the leveling and finishing 
unit. Thius, by virtue of our novel structure a 
desired and predetermined grade for the finished 
Surface is automatically and accurately main 
tained. It will be understood that, the control 
means or leveling pans 40 or 45, whichever are 
being used for the particular job being done, are 
set or adjusted at the desired grade level for the 
new surface and by such setting this level is auto 
matically maintained during the travel of the 
road surfacing machine - or apparatus. The 
switch contact-engaging arms or members 54 are 
also checked and adjusted to their horizontal 
positions as seen in Fig.5 in accordance with the 
particular grade setting of the leveling pans. 
The traction elements 3 and the runners 26 subs 
stantially prevent any Small or minute irregul 
larities in the old road surface from affecting the 
position of the material receiving and feeding 
unit f. Larger and sharp irregularities in the 
surface being covered will; however, produce some 
vertical movement of the material receiving and 
feeding unitiff. Such vertical movement of this 
unit has a tendency to meve the leveling and 
finishing unit 2, vertically, and to thereby 
cause any sharp irregularities of the surface 
being covered to be reflected in the finished 
surface. However, the control means above re 
ferred to operates automatically along with the 
leveling-and-finishing unit - f2 to automatically 
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control the level of said last-named unit to 
average out any Sudden rises and depressions in 
the surface being covered as reflected in the fin 
ished surface. While any sharp rises and depres 
Sions in the surface being covered will be reflected 
in the finished surface they will, however, be in 
the nature of gradual rises and depressions. Which 
Will be hardly noticeable So that the surface pro 
duced by the apparatus of Our invention will be 
an exceedingly smooth and even riding surface 
by virtue of the automatic action of the elevating 
means for the leveling and finishing unit and the 
electrically controlled means for actuating the 
elevating means. 
Having thus described our invention, what we 

claim is: 
1. Control means for a road surfacing machine 

in Which the machine includes traction members 
and runners connected together, a material re 
ceiving and feeding unit and a leveling and 
finishing unit adapted to be drawn over a newly 
laid Surface behind the first-named unit, and in 
which the machine includes electrically operable 
elevator means for raising and lowering said 
leveling and finishing unit at predetermined 
times; said control means comprising leveling 
members engaging the newly laid surface, con 
trol arms interconnecting the leveling members 
and runners, an electric switch assembly carried 
by Said frame adjacent each of said control arms, 
and means carried by Said control arms and con 
nected to Said Switch assemblies whereby to op 
erate the SWitch assemblies and elevator means 
upon movement of said control arms When said 
runners encounter a variation in the road surface 
to be paved. 

2. Control means according to claim Wherein 
the means carried by the control arms is 
manually adjustable With relation to Said arms 
and includes cushioning means whereby to per 
nit movement of the control arms beyond a pre 
determined point without damaging the electric 
SWitch aSSemblies. 

3. In combination with the elevator means for 
a leveling and finishing unit of a road surfacing 
machine in Which a control member is in contact 
With the newly laid surface and a movable control 
arm connects the control member with a for Ward 
portion of the machine; an electric switch assemi 
bly, Said Switch assembly comprising a housing 
carried by said unit and having a pair of Snap 
action SWitches therein, an Oscillatable arm inter 
posed betWeen said SWitches and adapted upon 
movement to contact and close the same, stop 
members disposed at opposite sides of said oscil 
latable arm, a Second Oscillatable arm disposed 
outside said housing and connected to the first 
named arm for Oscillating the same, and a 
Cushioned connection between the Outer end of 
said Second arm for connecting the same to said 
movable control arm whereby upon contact of the 
forward portion of the machine with a variation 
in the surface to be paved the oscillatable switch 
arms are caused to actuate either of the snap 
action SWitches to operate the elevator means to 
move vertically the leveling and finishing unit. 

4. A combination according to claim 3 wherein 
said cushioned connection comprises an upright 
shaft adjustably connected at its upper end to 
Said movable control arm and having a slidable 
connection with said second oscillatable switch 
arm, and coin pression Springs Surrounding said 
upright shaft and engaging said second switch 
arm whereby to maintain the oscillatable switch 
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arms normally out of contact with said Snap 
action SWitches. 

5. A road surfacing machine comprising a 
in atterial receiving and feeding unit, a leveling 
and finishing unit disposed behind the first 
named unit and including a pair of runners 
Which are spaced transversely of the machine, 
electrically operable means for moving Verti 
cally the leveling and finishing unit relative to 
the receiving and feeding unit at predetermined 
times, and control means operatively connected 
With Said electrically operable means and includ 
ing a leveling pan resting on the newly laid road 
surface, a movable control arm interconnecting 
Said pan and one of said runners, a normally open 
electric switch for actuating said electrically op 
erable means, and means located intermediate 
the ends of the control arm for connecting the 
arm to the electric Switch whereby to close the 
SWitch and operate said electrically operable 
means when the runner encounters a variation 
in the surface to be paved. 

6. A power-driven road Surfacing machine in 
cluding traction members and runners engage 
able With the old road surface, a material re 
ceiving and feeding unit at the forward end of 
the machine, a frame structure located at the 
rear end of the machine and connected thereto 
to travel along with said machine, a leveling and 
finishing unit carried by and disposed below said 
frame structure, electrically operable elevating 
means carried by the frame structure and con 
nected to said last-named unit for moving verti 
cally the unit at predetermined times, and con 
trol means operatively connected with said elec 
trically operable elevating means for Operating 
said elevating means to move the leveling and 
finishing unit vertically when the material re 
ceiving and feeding unit and the runners en 
counter a variation in the surface to be paved, 
said control means comprising a normally open 
electric switch mechanism, a leveling pan in en 
gagement With the newly laid surface, and means 
Connected to said frame for operatively connect 
ing the pan and Switch mechanism together for 
actuating said SWitch mechanism at predeter 
mined timeS. 

7. A road Surfacing machine including power 
driven tractor means and comprising a material 
receiving and feeding unit adapted to travel over 
a Surface to be paved, said machine also includ 
ing runners engaging the surface, a leveling and 
finishing unit connected to said material receiv 
ing and feeding unit and including a screed and 
an OScillating cut-off bar, electrically operable 
means for raising and lowering said leveling and 
finishing unit, control means at the rear end of 
the machine having a portion adapted to ride 
upon the newly laid finished surface and con 
nected With Said receiving and feeding unit 
whereby upon contact of said last-named unit 
With a variation in the surface to be paved the 
electrically operable means is actuated to auto 
matically move vertically the finishing unit de 
pendent upon Whether or not the variations in 
said Surface is a raised portion or a depression, 
and control arms interconnecting said receiving 
and feeding unit and said control means, said por 
tions of the control means which rides upon the 
newly laid Surface providing a fulcrum for said 
control arms during any positional variations 
thereof from normal. 

8. A road Surfacing machine comprising a ma 
terial leveling member, means for supporting and 
adjusting Said leveling member on the machine 
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and including electrically operable means adapted 
to be actuated to move said leveling member to 
various vertical positions on the machine, means 
for Supporting Said machine for movement along 
the Surface to be covered, and means for actuat 
ing said electrically operable means to auto 
matically change the vertical position of said 
leveling member on the machine as the machine 
moves vertically in passing along over the surface 
to be covered, said means comprising a control 
member supported on the machine for vertical 
movement relative to the leveling member and 
adapted to ride on a surface having a predeter 
mined grade line, an electric switch for actuating 
Said electrically operable means and 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. 

9. A structure according to claim 8 wherein 
Said control member is supported on the machine 
for vertical movement at a point behind said 
leveling member and is adapted to ride on the 
Surface produced by Said leveling member, said 
control member being carried by the rear end of 
a lever arm, said arm having its forward end 
pivotally connected to the machine, and means 
located intermediate the ends of Said arm for 
operatively connecting the arm to said switch. 

10. A structure according to claim 8 wherein 
said control member is supported on the machine 
for Vertical movement at a point behind said 
leveling member and is carried by the rear end 
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of a lever arm, said arm having its forward end 
pivotally connected to the machine, and means 
located intermediate the ends of Said arm for 
operatively connecting the arm to said switch. 

11. A structure according to claim 8 wherein 
said control member is supported on the machine 
for vertical movement at a point behind said 
leveling member and is carried by the rear end 
of a lever arm, Said arm having its forward end 
pivotally connected to the machine, said Switch 
being supported by said leveling member, an arm 
for actuating said switch and carried by said lever 
arm in spaced relationship thereto, and manually 
adjustable means for varying the distance be 
tWeen said lever, arm and said switch-actuating 
a. 

12. Control means according to claim 1 where 
in the means carried by the control arms is 
manually adjustable with relation to said arms. 

ARNOLD S. MILLIKEN. 
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