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NITED STATES PAT: 
Arthur E. Miller and Edwin A. C. Eickstaedt, M. --waukee, Wis., assignors to Chain Belt:Company, 
'Milwaukee, Wis., a corporation of Wisconsin. 

. . . . Application June 26, 1945, serial No. 60169 
.. . . . . . 2 Claims. (CI. 94-44) 

1 is . . . . . . 

The invention relates to road building ma- Sometime 
chines, and has for its principal object the pro- being added, ins 
vision of an improved machine for use in the or less uniformly 
construction of "stabilized soil” bases for roads, together, with th 
pavements and the like. 
Largely because at least a major portion of the 

materials...necessary for the preparation of a sta 
bilized soilroad base is usually to be found on 
the right of way, this type of base has come to 
be ...recognized as particularly suitable for so 
called 'secondary” roads, since it can be con 
structed at materially less cost than can the con 
crete, bases...which are deemed essential for high 
speed, heavy duty...primary roads. While several 
modes of procedure, varying somewhat in detail, 

I have been employed, in general the preparation 
of a stabilized soil roadbase has involved the 
loosening and -substantial pulverization of the have been use 
natural soil of the roadbed, the thorough in- soil and their 
corporation therewith of a binder such as Port 
land cement, an asphaltic or petroleum oil, etc., 
and the subsequent compacting and smoothing 
of the mixture, the entire operation being carried 
out while the soil, although loosened, remains 
substantially in place.upon the roadbed. Some 
times, if a. preliminary study of the soil indicates 
that it, is not wholly suitable for this type of 
work, additions in the form of sand and/or gravel, 
etc. are made to it previous to or simultaneously 
with the introduction of the binder. Occasion 
ally all the materials used instabilizing are hauled its character may 
in and deposited on the roadbed. average road. For instance, at one side of the 
When the binder employed is Portland cement, roadbed the soil may be, say, a sandy loam, 

this is usually distributed in its dry state as a whereas a few feet away at the other side of the 

ve been employed in car 
entioned operations. In 
farm machinery, such 

substantially uniform layer or 'blanket on the 35 bed there may be a pocket of clay or gravel. 
soil, either before or subsequent to its loosening While - if sufficiently intermixed these': different 

bed, after which as thorough a materials may result in an acceptable product, 
ble of the soil, cement, and the if they are merely mixed with a binder in the 

y for the hydration of the latter, relative positions in which they are encountered, 
from the ro 
mixture asp 
water necessar is secured arious ways. Likewise, where an 40 without any is particular: intermixing between 
oil binder is used, it may be sprayed or otherwise themselves, the base will be:... of "non-uniform 

uniformly as possible over the sur- composition 
il, and then dispersed throughout than others 
echanical mixing; or 'the binder The same und - 

may be supplied to the soil substantially simul- 45 non-uniform placement of the binder and/or the 
taneously with the excavation of the latter. In added materials, when they are necessary. While 
this case, as well as when either type of binder effort is ordinarily made at reasonably uniform 
is supplied to the soil prior to the loosening distribution of these constituents, whether in 
thereof, at least a portion of the mixing of the layer form blanketing the entire surface, or in 
soil and binder is accomplished as an incident to 50 windrow form, it is not always possible to secure 

ith some portions being. weaker 

the latter 

the excavation. . . . . . . . this within practical limits of cost. . . . . . . . . 
Any of the procedures just outlined may also . In the light: of the above discussion, further 

be followed when it is considered necessary or primary objects of the invention are to provide a 
desirable to add constituents such as sand, gravel machine for soil stabilization road and pavement 
and the like to the natural soil. In these cases, 55 work which will both excavate natural soil and 
the additional materials are usually placed upon efficiently mixit with a suitable binder and addi 
the soil surf e before the binder is supplied. tional aggregate materials if necessary; which 

  

  

  

  

  



3 
will Work either "out of the flat' or 'out of the 
Window'; and which will produce a more uniform 
product by tending to eliminate the effects of 
non-uniform character of the soil and/or non 
uniform distribution of the binder, and/ors add ed aggregate.materials...Additional more or less, 
secondary objects will appear as the description 
proceeds. w 

In the accompanying drawings forming a par 
of this specification, and illustrating a commer 
cial exemplification of the machine: ; . 
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0. 

Figure 1 is a plan view of armachine construct 
ed in accordance with the invention; . . . 

Fig. 2 is a side elevational view thereof; 
Fig. 3 is a plan view, partly insection and part 5 

ly diagrammatic, of the lower portion of the ma-. 
chine, the view being taken approximately on the 
line 3-3 of Fig. 6; Fig. 4 is a longitudinal sectional view on ap 
proximately the line 4-4 of Fig. 3, looking in the 
direction of the arrows;... . . . . . . . . . 

Fig. 5 is an enlarged central longitudinal sec 
tional, on approximately the line. 5-5 of Fig. 3; 

Fig.6 is an endel ' ' ' ' ' . . . . 

... Fig. 7-iss -- - - - 

mately the line. 1-7 of Fig.1:... . . . . . . . 
Fig. 8 is an end elevational view, partly di 

agrammatic, of the excavating or disintegrating 
rotor; 

trated in Fig. 8, as seen from the right thereof; 
Fig. 10 is an endelevational view of one of the 

mixing rotors; and . ; ; ; , . . . . . . . . . . . . . . 
Fig.11 is a fragmentary front elevational view 

thereof, as seen from the right of Fig. 10.. 
Referring more particularly to the said draw 

ings, the machine has a main frame comprising 
longitudinal angle members. 6... and 7 rigidly 
connected by ; transverse: members: 8 and top 
plates. 9, and carrying depending side plates 20. 
The rearward portion of these side plates is car- d --- * * 

horizontal shaft:50, w ried by the inner pair of angle-members 7 and 
the forward portion by the outer pair of angles 
6, which rearward and forward... portions are g; 
connected by angularly disposed-intermediate 

20 

4. 
extend upwardly through apertures in the top 
plate 9, whereby to preserve alinement of the 
crawler units relative to the main frame. 
The main frame is surmounted by a superstruc 

ture 35 which carries, withing a housing: 36, an 
internal combustion engine; which supplies power . 
for all or most of the instrumentalities of the . 
machine. Through conventional power trans 
mitting gearing and manual controls therefor 
(not shown), this motor drives a countershaft. 
37, each end portion of which carries a double 
clutch device 38, see Fig. 1. These clutch mech 
anisms are simultaneously controllable by man 
ually operable clutch shifting linkage 39, where 
by to alternatively transmit power from the shaft 
3 to one or the other pair of chain and Sprocket 
drives 40 and 4 which in turn drive jack shafts 
42. The relative sizes of the sprockets of the 
drives 49 and 4 are such that the latter drives 
4 provide a higher speed than do the drives. 40 
with the result that the shafts 42 may be driven 
at either of two speeds, depending upon the set 
ting of the clutch devices 38. A chain and 

25 
sprocket drive 43 connects each jack shaft 42 
with the drive wheel 26, of the corresponding 
crawler unit whereby the latter maybe actuated . 
from the motor to cause travel of the machine 
over the ground. Conventional controls (not 

30 
... Fig. 9 is an elevational view of the parts illus 

the machine, forwa 
or left, may be varied at will. 

35 

: 46, a chain and Sprocket drive 47, at 

4th 

portions: 20', as will be clear from Fig. 3. The side 
plates 20 and top plates f. thus provide a tunnel 
like housing: having a relatively wide forward 
cutting or excavating chamber:2 and a narrow- : 
er rearward mixing chamber 22 which chambers 
are connected by a converging portion 23. 
This frame, and tunnel structure is mounted 

for ground traverse by a pair of portable-track 
crawler units, disposed one at either side of the 
narrower rear chamber; 22 of the tunnel. The 
units are more: ; or: less conventional, and each 
comprises a frame. 25, a drive, wheel 26, an idler 
wheel 27 and an:endless track element:28. The 
plates 20 of the tunnel structure carry a non-ro 
tating, shaft or dead axle: 29 the end portions of 
which project beyond the said plates and mount 
the rear ends of the respective crawler frames 25 
by means of bearings 30. The forward end of 
each crawler frame carries a rhydraulic jack 3 
the upper end of which is attached to one of the 
transverse main frame members: 8, and by ad 
mitting fluid to and releasing it from such jacks, 
the forward end of the main frame may be raised 
and lowered, such frame pivoting about the axis 
of shaft 29, as will be readily, understood. Since 
the forward; ends of the crawler: units are not 
otherwise attached to the main frame, vertically 
extending guide members 32 are preferably piv 

shown) are provided for reversing the drive, and 
for independently breaking the drive to each 
crawler unit, whereby the direction of travel of . 

ward and backward, and to it. 

Mounted in the wide, forward portion 2 
the tunnel structure is an excavating or disinte 
grating rotor 45, arranged to be driven from the 
power plant 36 through a power take-off device 

- , of nsverse 

shaft 48, and chain and sprocket dives 49. 
3 and 5, but its construction will be readily un 
derstood from Figs. ld 9. It comprises, a 

- . . . . . . which is journalled in bear 
ings 5 carried by the side plates 20, and which 
shaft has rigidly secured to it a concentric tu 
bular member 52 of a length to extend substan. 
tially the full distance between the plates. 20. 
Rigidly secured to the periphery of the member 
52 is a plurality of tooth holders 53 having sock 
ets 54 disposed substantially tangentially to the 
said periphery, for removably receiving and hold 

sing the cutting teeth 55, which may be retained 

in either the same transverse 

30 

65 

70 

in the sockets by set screws 56. The tooth hold 
ers -53 are staggered upon the tubular member 
52, both longitudinally, and circumferentially of 
the latter, so that no two teeth 55 are disposed 

m tangential plane. 
The circumferential lead of each tooth over the 
next adjacent one is preferably such as to result 
in the disposition of the cutting tips of the teeth . 
in the form of a helix of relatively low pitch; and 
at least the cutting portions of the teeth are dis 
posed at an angle to the plane of rotation, where. 
by to tend to move the severed particles of soil 
axially of the rotor as well as rearwardly. The 
teeth to one side of the longitudinal centerline 
of the machine are set at an angle opposite to 
that of the teeth at the other side of said center 
line, whereby all teeth will tend to move the 
material inwardly toward said centerline as 
indicated by the arrows. 57 in Fig. 3. The teeth 
may be and preferably are tipped with a hard, 
wear-resisting material, as indicated at 58. 

Disposed within the narrower rear chamber 
otally attached to the crawler frames 25 and 75 22 of the tunnel structure is a pair of mixing 
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rotors.or drums and 6 
rather, diagrammatically i 
construction, being, shown 
11. As will be clear. 
these rotors, comprise a 

*a*- : ixing complementary portions. 1 
estructure of these plates , and all of the will thus be 

rotors permits the materials, to pass,ór work to caused to enter the narrower mixing chamber 22. 
their interior whereby the bars 64 as well as the 15 This in effect creates a windrow within thema 
blades 66 may perform a gfunction, while chine, regardless of whether-it visa-f --- 
by reason of their angularity with ir 
plane of rotation, the blades 
part axial as well as rear War 
particles of the material. 

chine is reversed so that the blade 
material in opposite: axial directions: on 
ward rotor:60 the blade angles are: 
axial component of nov a 
each end of the rotor to Ward the 
line, as indicated by the arrows:6 in . . . . . . . . . . 
on the rearward rotor 6the b) ettings are 
such as to tend to move the material OutWardly 
from the centerline, aS ated by the arrows 30 
68. . . . . . . . . . . . . . . . . . - 5 i . . . . . . . 
-The ends of rotorishafts: 62 are journalled in 

bearing blocks Oscarried by the side. Walls or 
plates of a rotor box or frame, which blocks - - - - - a is Yule aws. . . . . . . . . . 
are slidably mounted in guides 12-carried by the 35 - This mixture emerges from the rear of the 
main frame or tunnel plates 20. The rotor box tunnel in more or less-of-a, windrow, and in order 
plates are braced transversely by cross mem- that it may be spread to the full width of the 
bers 73 and 74, and the box: and its rotors, 60 cut made by the rotor A5, a spreader compris 
and 6 are vertically adjustable. in the guides 12 ing an A-frame 92 is attached, to the rear of the 
by means of hydraulic jacks 75, whereby the po- 40 machine. This spreader is supported by a par 
sition of the rotors relative to the:Cutgrade may allel link arrangement 93 through which it may 
be varied within the limits indicated by the.dot. be raised and lowered as desired by means of 
ted and broken lines in:Fig. 4.- The shaft 62 of the an operating lever, 94 and linkage 95. Ordinarily 
forward rotor. 60 is driven; from the transverse the spreader will occupy substantially, the posi 
shaft 48 by a chain and sprocket drives, while 4.5 tign, shown in Fig. 2, but if for any reason; it 
the rear rotor; 6 is: driven from the for Ward one, should be desired to leave the mixture...in windrow 
preferably at a slightly: higher speed, by a chain. form, the spreading frame may be raised by the 
and sprocket drive: SThe mixing rotors 60 and lever 94 to clear the material leaving the tunnel. 
6, as well as the excavating rotor:45, all turn in The spreader of course will also be raised when 
a clockwise direction, as viewed in Figs. 4 and 5. 59 the machine is traveling to or from a job: . . . 
...: For supplying the Water, necessary...for hydras 'Ehe -depth to which the cutter 45 works, and 
tion of the cement when the latter is used as: the Consequently the volume of material passed 
binder, a centrifugal pump. 80 is provided, See through the machine, may be varied at: will 
Fig. 1...A. hose, 8 leading from any available through the filting of the main frame . : 
source of supply, is connected.to, the inlet side of 55 EEng t fame and sp 
this pump, while. a pipe, 82 leads from the dise sur e a ut the axle by means of the EEEEEE", is Werely to end othern Ettei i ES Wory Eois lowee. This may be complished through 
fold 86 disposed adjacent the front mixing rotor 60 manipulation of the valve controlling the said 
65 jacks by the operator, but since he may have 
with a plurality of jets, or spray nozzles 87 which numerous other duties to perform, it is desir ischarge agains saidotor. The ble to provide an automatic control in addition 
machine is also equipped with a gear pumps to the manual control for the jacks Sch 
which may be used inlieu of the water system 65 ddition control is of importance also frn is described whenoi is enjoyed Steine. the standpgint of maintaining a substantially 

iven directly from constant Volume of material passing through the 
upying fluid under machine, which is usually desirable. That i 
lacks 3 and 15. The say, the ground surface in advance of the ma 

connections between this pump, and the jacks, 70 chine may be quite uneven, With alternating 
and the valves for controlling the same, are not elevations and depressions, and since the crawler 
shown, as they are conventional and form no units are disposed adjacent the narrower por: 
part of the invention. However, the control tion of the tunnel structure, they travel on the 
valves may be manually actuated by levers 90 substantially ever surface of the grade cut by 

75 the rotor 45 and thus tend to advance such rotor 

  

  

  

  

  



in a relatively straight line. It is obvious how 
ever, that if the rotor be so advanced, it will cut less material upon encountering a depression, 
and more material upon encountering an eleva 
tion, and thus the volume cut supplied to 
the mixing rotors 60 and 6 might vary widely. 
If the binder stipplied be approximately uniform, 
such variations in aggregate volume will also re sult in a non-uniform product. 

2,48i,679 

onth 
plow bl 
ward 

* As will be best understood from Figs. 1, 2 and 10 s 
7, the automatic control here provided comprises 
a pair of frame extensions 98 projecting for 
wardly from the main frame or tunnel struc 
ture, and having vertical posts 99 slidably 
mounted therein, which posts are provided at 
their lower ends with plates or shoes foo adapted 
to rest upon and slide over the surface of the 
ground in advance of the cutter 45. Each post 
carries an arm Of which is connected to one arm 
of a bell-crank lever f02 mounted in the exten- ; 
sion frame 98, the other arm of which lever is 

ward end of the machine, resulting in 
responding change in the positioi of the cutter 
and maintenance of substantial uniformity in 
the volume of material excavated by the Jatter 
and fed to the mixing rotors. . . . . . 
The vertical posts. 99 are also provided with 

a longitudinally arranged series of apertures 04 
so that in instances where the automatic con 
trol is not necessary, the front end of the main 
frame may be supported by pins (not shown) 
which are inserted through the aperture giv 
ing the desired amounts of depth to the cut. 
When so operating the rods 03' are disconnected 
and the cylinders 3 cut, out of the hydraulic 
system," whereupon the frame will lower; until 
the entire weight of its forward end is supported 
by: the shoesi 00. As the machine progresses 
forwardly, elevations: or depressions in advance 
of the base being cut will cause a corresponding 
raising or lowering of the cutter 45, provided 
the base in advance of the machine is sufficiently. 
compacted to support the shoes and; the: weight 
which they carry. Where the roadbed is: not 
sufficiently compacted it is preferable to employ 
the automatic system previously described. The 
broad soles on the shoes 100 distribute the weight 
when operating as, frame supports rather than as 
"feelers.” . . . . . . . . . . . . . . . . . ; ; ; ; 
In still a third instance and particularly where 

all the materialis hauled in and deposited, say on 
an old macadam or other hard base, it may be de 
sirable to support the front rotor. 45 so that the 
depth of its cut is controlled not by the surface of 
the material added to the old road, but rather 65 
by the elevation of the old road itself, thereby 

4th 

45 

50 

55 

60 

insuring that the cutting elements, will not di 
into the old base but will work substantially all 
thematerial on the base. In this instance, suf 
ficient of the added base material is removed in 
the locality of the shoes to permit lowering of the 
shoes until they rest on the old road bed or hard 
base. Pins are then inserted in the apertures 04 
and the hydraulic pressure is cut off from the cyl 
inders 3 so as to cause the main frame to rest 75 

face of some base below which it is not desired to 
cut, in any instance the shoes function to control 
the depth of the action of the rotor element:45 
responsive to elevations or depressions encoun 
tered by the machine. . . . . . . . . . . . . . . . . . . 

After passage of the machine the mixture left thereby may be compacted and smoothed in any 
desired manner by appropriate apparatus. ! :- 
What is claimed is: i, . . . . . . . 1. In a machine for progressively preparing a 

stabilized-soil base for roads and pavements, the 
combination of a housing having a pair of tan 
dem communicating chambers; means supporting 
said housing for ground traverse; a rotor: jour 
nailled in the forward chamber crosswise thereof and provided with an axially extending series of 
soil-disintegrating teeth each having: a portion 
disposed at an angle to its path of rotation; the 
angularity of all teeth to one; side of theimedian 
plane of the rotor being opposite to that of the 
teeth to the other side of said plane; whereby the 
teeth tend to move all soil toward such plane; a 
pair of mixing rotors journalled in:the rearward 
chamber crosswise thereof and in tandern, each 
of which rotors is provided to each side of its 
median plane with a set of spaced mixing blades 
disposed at an angle to their paths of rotation, 
the angularities of the sets of blades on the for 
ward rotor being opposite to one another and such 
that the blades tend to move the soil away from 
the median plane of such rotor, while, the angua . 
larities of the sets of blades on the rearward-rotor 
are opposite: to one another and such that said 
blades tend to move the soil toward the median 
plane; means for driving the rotorin, the 
Ward chamber; and means for driving ther 
ing rotors at speeds different from one another. . . 
fi2. In a machine for progressively preparing a 
stabilized-Soil base for roads and pavements, the 
combination of a housing, having a pair: of, tan 
den communicating chambers; means support 
ing Said housing for ground traverse; a rotor 
journalled in the forward chamber: crosswise 
thereof and provided with a helical series of soil 
disintegrating teeth each having a portion dis 
posed at an angle to its path of rotation, the angu 
larity of all teeth to one side of the median plane 
of the rotor being opposite to that of the teeth 
to the other side of such plane, whereby the teeth 
tend to move all soil toward said plane; a pair 
of mixing rotors journalled in the rearward 
chamber crosswise thereof and in tandem, each 
of which rotors is provided to each side: of its 
median plane with a set of helically spaced mix 
ing blades disposed at an angle to their paths of 
rotation, the angularities of the sets of blades 
on the forward rotor being opposite to one 
another and such that said blades tend to move 
the soil away from the median plane of such 
rotor, while the angularities of the sets of blades 
on the rearward rotor are opposite to one another 
and to those of the complemental sets of blades 
on the forward rotor; means for dr the rotor. 
in the forward chamber; and means for driving 
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both mixing rotors in the same direction, the rear 
ward one at a speed higher than that of the for 
ward One. 

ARTHUR, E. MILLER, 
EDWIN A. C. EICESTAEDT. 
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