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o 2 Claims.
1

The mventron relates to road building ma-
chlnes, ‘and has for its prmmpal object the pro-

vision., of. an’ 1mproved machine ‘for use in the =

construct1on of. “stabrllzed soil”” bases for roads,
pavements andthe ke 7

‘Largely because. 4t least a major portion of the
materials.necessary for ‘the preparation of a sta-
bilized .soil..road base is. usually to be found on
the right of.way,. thls ‘type of base has come to
be _Tecognized ‘as  particularlysuitable ‘for so-
called . “secondary’ roads, since ‘it “can be con-
structed at materially less cost than can the con-
crete. bases.which are “deemed essent1a1 for high
speed, “heavy diity primary roads. -While several
modes of procedure, varying somewhat in detail,
- have~been. employed, in general. the. preparation
of .a- stablhzedr soil,_road base’ has involved the
loosenmg and. substant1a1 pulverization of the
natutal -soil. -6f the road’ ‘bed, “the’ thorough in-
corporatmn therew1th of a’ binder such as Port-
land ¢ément, ‘an. asphaltic or petroleum oil, ‘ete.,
andthe. subsequent compactmg and- smoothmg
of the mixture, the entire operation heing. carrled
out while ‘the. so1l “although loosened, remains
substantxally i1 place; pon‘the ‘road bed. - ‘Some-
i elimit study. of the “soil indicates
\ rsuitable  for this type of
work‘ ddrtrons in the form of- sand'and/or gravel,
ete. are. made to it previous‘to or simultaneously
with the- mtroductlon ‘of “the’ ‘binder. Occasion-
ally all the materlals used in stablllzmg are hauled
inand deposited. on ‘the road bed.

When. the. bmder employed is Portland cement;
this is usually distributed in its dry state as a
substant1ally Ainiform’ layer . or "blanket on the
soil, either before or subsequent to its loosening
from, the road. bed 4fter’ which “as  thorough a
mixtuiie as p0551ble of the soil, ‘cement, and the
water necessary for the hydratmn of the latter,
is secured invario 'ways Likewise, where an
oil hinder is used; 4t may be sprayed or otherwise
depos1ted a8 uniformly as; p0551b1e over the 'sur-

ce ' of il,. and then dxspersed throughout
the latter b mechamcal ‘mixing; or'the binder
may be supphed to the soil substantially simul-
taneously. with the excavatlon of ‘the-latter. In
this ‘case, as’ well as’ when either: type of - blnder
is .supplied to the 5011 prior to the loosening
thereof, at least a- portron of” ‘the mixing of the
so0il and- blnder is accomphshed as an- mcldent to
the excavatlon : ’

¥ d operatrons “In
maehlnery, ‘guch

chifies® for*e Fiying out one
peratiohs have been: developed
reblems 1nc1dent to the in sxtu

86

40

" than“others.’

45

50

Any of the precedures just outlined may also

he followed “when it is c,onsldered necessary -or
desirableto add constltuents such as sand, gravel
and the llke to the natural soil. * In-these cases;
the addmonal matenals are: usually placed upon
the son surface before the blnder is supplled

1ts character Mgy occur’ within the width of ‘the

average road. “For-instance; at ‘one side of the
road “bed’ the” soxl»may e, 5ay,7a" sandy loam;
whereas 4 few feét away at:-thé other side of the
bed there may (be-a:pocKet ‘of .clay “or gravel
While- if sufﬁcxently intermixed "these -different
maferrals. inay result:in an acceptable product,
if-they-a ”merely mi¥ed with''d binder in the
relative 'p s1t10ns in:which theyare:encountered,
without-“any partlcular “intermixing between
themselves; tHe ' bage: will be:r6f “non=uniform
composition w1th 'S01 portlons bemg Weaker

The - same” undeswable result may follow from
non-uniform: pIacement of the binder-and/or the
added matérials wheh they-drenecessary. . While
effort‘is ordinarily made at Teasonably: uniform
dlstrlbutmn ‘of “theése:>cotistituents, “whether ‘in
layer ‘form- ’blanketmg ‘thesentire surface, or. in
windrow: form; it is ‘not" always possrble to secure
this within'practical:limits:of ¢ost.: :

~In-the light:ot fhe:above: discussion, further

- ptimary objécts: of ‘the-invention are to provide a

55

fnachine for soilstabilization road and pavement
Wwork which:will:both: exéavate natural ‘soil and
efficiently mix:it with-a suitable-binder and. ‘addi=
t10na1 aggregate materlals 1f necessary, Whlch




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/or: add- -
Additional ‘more: or less”,
secondary objects will appear as the descr1pt10n

ed aggregate. atérials..

proceeds.

In the accompanying drawings forming g part
of this specification, and 111ustrat1ng a commer-
cial exemplification of the machine:
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Figure 1 is a plan view of & machme construct- o

ed in accordance with the invention;: =~
Fig. 2 is a side elevational view thereof; .
Fig. 3 is a plan view, partly in Section and part-

ly diagrammatic, of the lower portion of .the ma--

chine, the view bemg takKen approx1mately on the
line 3—3 of Fig. 6; R
F1g 4 .is a long1tudina1 sectional v1ew on ap-»
prox1mately the line. 4——4 of. F1g 3 Jooking in the
direction of the arrows; .. .
. Pig..5. is. an enlarged central longltudlnal sec-
' t1onal on: approx1mately -the lme 5—%5.0f Fig. 3;
: d elevational .view,,. par,tly in sec—

ine 1-—1 of Fig.. 1
, .an;end,; elevatlonal V1ew partly d1—
agrammatlc, of-the: excavating or dlsmtegratmg
rotor;
Fig. 9 is an:elevational view of the parts 111us-
trated in ‘Fig. 8, as seen.from. the right thereof;
- Fig. 10 isTan end levatlona,l view of one of the
m1x1ng rotors; and.. ;i
- PFig.- 11 is a- fragmentary front elevatlonal view
thereof; as seen-from -the. rlght of ; Pig.-10..
~.Referring more partlcularly to the said draw-
1ngs .the machine has.a main frame comprising
longitudinal angle. members- [6.and 47 -rigidly
connected by:.transverse.:members::(8 and top
plates. 19, and:carrying depending -side plates 20.

15

20

; ting . of the clutch devices 38.-

... the machine, fofward and backward and to r1
" or.left, may be varied at’ will, "

- from. the motor, to cause travel of the ‘ms
over the, ground. "

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 85 ,whichcarries, wifhin:a. housing-36, an
internal combustlon engine :Which supphes 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~
ahisms are:simultaneously controllable by man-
ually operable clutch shifting linkage 39, where-
by to alternatively transmit power from the shaft
37 to one or the other pair of chain and sprocket
drives 48 and 41 which in turn drive jack shafts
42. The:relative sizes “of the sprockets. of .the
drives 49 and 41 are such that the latter drives
44 prov1de a hlgher speed, than do the dr1ves 40

with the restlt that the ‘shafts 42 may be driven.

at either of two speeds, dependmg upon’ the set-
A chaln and
snrocket drive 43 Gonnects each Jack shaft A2
with . the drlve wheel 26. of -the correspond1ng~
crawler. umt whereby the latter may “be a nated -
chine
Conventmnal controls (not
shown) are prov1ded for reverst g"the drive; and
for mdependently breakmg ‘the’ drive to each

crawlér unit,: whereby the d1rect10n of trave of :

‘Mounted, in the. wide, forward portlon 21 of"

the tunnel structure is an excavatlng or dismte-

grating rotor 45, arra,nged to be driven from the
power plant, .36 through a power take-off device

46, a chain’ and sprocket drive 41 ‘a transverse,

The rearward portion.of these side plates:is car- .

ried by the inner pair of angle-members 1T and
the. forward:portion.:by the.outer. pair.of angles

16, which rearward-and: -forward. portions are s:

connected: by angularly. disposed - intermediate

" horizontal, shaft. 50 ;

portions:20’, as will:be clear from Fig. 3.. Theside .-

plates 20 and top plates: {9. 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-uhits; disposed:one-at, either side-of the
narrower rear-chamber.22. of: the ‘tunnel. The
units ' are :more::or:dess: conventional, and each
comprises a frame 25, a-drive.wheel 26, an idler
whieel 2T-and’ an:endless. track element:28.. The
plates 20 of the tunnel structure carry a non- ro-
tating shiaft 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 -rieans ‘of . bearings 30. ;' The forward end of
each crawler frame: carries -a-hydraulic jack 3i
the upper end of which is attached to one of the

[
[

shaft 48, and chain and. sprocket drlves 49;" . This- .

+ rotor is 1nd1cated only dlagrannnatlcally m Flgs '

3 and 5, but its constructlon will be readﬂy un=
derstood from_Figs. .. It comprises. a -
is 'Journalled in bear-
ings B1.carried. by the side Plates 20, and which
shaft has rigidly. secured to it a concentrlc tu--
bular member 52 of 3 length t extend substan-,
tially the full distance bhetween the plates. 20.
Rigidly secured to.the periphery of | e
52 is a plurality of tooth. holders 53 havmg sock-
ets 54 disposed substantla,lly tangentlally to.the -
said periphery, for removably receiving and hold-~

.- ing the cutting teeth 55, which may be retained
in the sockets by set screws 56. The:tooth hold-

ers-53 are staggered upon. the tubular member

52.-both long1tud1nally and c1rcumferent1ally .of
the latter. so that no two teeth B85 are disposed

.+, in either the same fransverse or tangential plane.

60

65

transverse: main-frame  members: 18, 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.cirawler: units are not
otherwise attached toithe main:frame, vertically
extending guide :members 32 .are preferably piv-
otally attached to the crawler frames 25 and

" that of the teeth at the other side of said’ center, R

70

76

The circumferential lead of each tooth over.the =

next adjacent one is preferably such as.to resulf
in the disposition of the cutting tips of. the teeth
in-the form of a, hellx of relatlvely low pltch ‘and
at least the cutting portlons of the teeth are dls-
posed at an angle to the plane of rotatlon, 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 Iongitudinal center ling
of the machine are set at an angle opposn;e to

line, whereby all teeth will tend to move, the -
material 1nward1y toward sard center ‘line as .
indicated by the arrows 57 .in Fig. 3. 'I'he teeth
may be.and prefera,bly are t1pped with a. hard,
wear- resxstmg material, as- mdlca.ted at -58.
Dlsposed Wlthln the: narrower rear cha.mbefr'
22 of the tunnel structure is a pair of mixing
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rotors.or drums 80 ar_xd Sl -:These are indicated As themachme moves forward,.i..e: ;from left

1ong1tud1na,l exls.'of .the
the materlals whlch &

blade . r e structu ;
rotors permits the ma,te als- to pass.or work to -

their.interior. whereby i 1e 64 ag Well as.the 15
blades 66 may perform a hlle )

Thls m effect creates a
chme, regardless of . wheth

pa,rt axial as well as
pa.rtrcles of the materlal

line, as indicated:by the hile
on the rearward:rotor. he b ade settmgs are
stich .as:to:tend to-moye the: matenal outwardly
from the: center::lme, as ate by the arrows ,30

The ends of rotor shafts. 2 -are; 'ournalled in
-bea.rlng blocks: 10.-carried:by:the: side rwalls ;or ture
plates. 11 of:a rotor box or:frame; which:blocks substantlally umform th ughout.,

sre slidably mounted in-guides-12-carried;by.the 35 . This mixture emerge om_-the Tear of the
main frame or:tunnel:plates 20..;The rotor:box tunnel in more or less of Wmdrow and m order
plates Tt are:braced:transversely by cross.mem- that it may be spread to the full width of the
bers 13:and 14, :and.the box::and: its-rotors 60 cut made by the rotor A5, a spreader compris-
and 61..are vertically adjustable: in :the:guides;12 ing -an A-frame 92 is attached, to the rear .of:the
by. means.of hydraulic jacks.T5; whereby the po- 40 machine. This spreader is supported by a:par-
sition .of -the xotors relative to.the.cutigrade 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:Flig:4. - The shaft 62 of the an.- operatmg Jever.94 and lmkage 85..- Ordinarily
forward. rotor- 60.is ‘driven: from -the_ transyverse the spreader will .occupy substantially.the.posiz
shaft 48-by a .chain and-:spbrocket drive 16,-while 45 tion shown in ‘Fig. 2, but if for .any reason:it
the: rear rotor:64:is: driver.from the forward 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 771:::The mixing:rotors.60.and lever 94 to clear the material leaving the tunnel:

61, as well as the excavatingirotor 45,:all turn in The: spreader..of .course will also:be:raised:.-when
a clockwise direction; as-viewed:in Figs.:4-and:5. 99 the .machine is: traveling.to-or ‘from a job:ili .«
-+ PFor. supplying:sthe :water: necessary.for. hydra= ~The .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);.u Ieadinglr from any.: .-ava}lable, through the tilting of the main frame and super-
source .of supply;. is: connected.to.the inlet side.of .55 striicture about the axle 29 - by Teans ‘ot the

tl;lis purrilg, ,rﬁlile., ?.tpipeu,slz leads t;}ron; 3t;hep;iis,- Jacks 31, whereby the front-end ‘of ‘the ‘machine
charge slde. thereol :1o a volume me Er rom together ‘with the - rotor 45 may be ralsed and
this meter. the water.is conducted-by.a pipe 84 1 00009 This“may be accomplished - ‘through

having:a control valve 85:to a header:or mani-
T : AR S miving.- go Manipulation of the valve controlling ‘the''said
fold 86. disposed-adjacent:the front: mixing. rotor :6f jacks by the opera,tor but’ since ‘he -may- have

60 .(see -Figs. 3:and :5)which header is:provided numerous ‘other duties to’perform, it is “desir-
w1t luralit; 'et TSP Z 1 1. whi ~
. a; plurality-of Jets, o sp ay nozzles § Whmh able to provide an ‘automatic control m addxtlon

machme is also equlpped thh a gear pump 88 to the manual control for the jacks 31.° Such
‘used.in lieu of the water system 65 additional control is of importance also ‘from

Just descrlbed when oil is. employed as the binder., the standpoint of malntammg 3 substantlally

‘A pump 89. (see Fig. 2), dr] directly. from constant volume of material passing through the
.the motor is- pr()v1d d : fo: 1pplying Auid under machme, which is usually’ desxrable That )
pressure for operating the: jacks.3{.and, 15... The say, the ground surface in advance of the ma-
connectmns -between th1s pump and the Jacks, 70 chine may be quite uneven, with alternating
a,nd the valves for cont. lling the_, ame, are not; elevations and depressions, and since the crawler
shown,  as_they are. conventional and.form. no units are disposed adjacent. thie narrower por-
part; of the invention. .. However the control tion of the tunnel . structire, they travel on the
va.lves may be manually ctuated..by levers 90 substantially even surface of. the grade cut by
| 75 the rotor 45 and thus tend to advance such roto
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irr a relatlvely straxght hne TE 1s obv1ous How-
ever that if the rotor’ ‘be so advanced it will
cut less ‘material upon encountermg a depress1on

and more material upon ‘encountering ‘an’ ‘eleve:
tion, and fhus the volume ‘cut & d supphed to
the m1x1ng rotors 60-and 61 might’ vary w1de1y

If the: bmder supphed be approx1mately un1form'
such’ varratlons in ‘aggregate volume W111 also re—'
sult in‘a’'non- uniform ‘product.’ -

“As will be best understood’ from Figs. 1 2-and
7 the automatlc control here ‘vrovided comprlses
a’ pair of frame extensmns ‘98 pro;;ectmg for-
wardly” from ‘the ‘madin frame or’ tunnel striic:
ture, and - havmg vertical posts 99" slidably
mounted therem which posts are, “provided : at
their lower ends with plates or shoes 100 adapted
to rest upon and slide over the surrace ‘of the
ground 1n advance of the cutter 45, Each bost
carries an arm 101 which'is connected to'one arm

of 2 ‘bell-crank lever 102 mounted in the’ exten-

slon frame 98, the other arm’ of which lever is
connected by a rod or cable 103" to. the’ ‘yalve
whlch controlsf the Jacks al The post' '99 and

fall o1 rise
nectlons 101,-402
to cause the acks 3l to Gwer or’ ralse the for—
iing,” resulting in'’a’ cor=
responding change in-the' posmon of the cutter
and malntenance ‘of ‘substantial® unlformrty in

the volume- of material excavated by the Jatter 3

and fed to the mixing rotors.

““The vertical: posts 99 are: also prov1ded w1th
a longltudmally arranged séries of apertures IM
so ‘that “inr instances ‘where thé automiatic’con-
trolis not necessary, the front end of thé main
frame: may be stupported by’ pins (not* shown)
which' are inserted: through: the ‘apertiire* giv-
ing “the ‘desired arountof “depth :to’ the* cut:
When so operating the rods 103 are disconnected
and ;the cylinders 31 cut.'out of ‘the hydrauli¢
system,” whereupon “the frame :will lower: ‘until
the entire weight of its forward -end is supported
byi-the :shoes 100. ::As the ‘machine progresses
forwardly, .elevations::or  depressions in -advance
of the 'base being cut: will icause a. corresponding
raising -or:- lowering ;of::the ‘cutter 4%, provided
the base in-advance.of the machine is sufficiently
compacted:to- support the: shoes and:the:weight
which they carry.: Where :the road: bed.is~not
sufficiently compacted it is preferable to employ
the automatic system. previously described. . The
broad soles on the.shoes 100 dlstrlbute the werght,
when Operatmg as frame. supports rather than as.
“feelers ?

In still a, third 1nstance and part1cularly wherev
all the mater1a1 is hauled in and deposited, say. on
an old macadam or other hard base, it may be de-
sirable to support the. front, rotor- 45 50 that. ‘the

:1’0

brought info the, path ‘of ‘thie ciitter 4
Whether the shoes 100 operate ‘as ]

materral to be’ removed and'mlxed or»on tHe suirs
face of some base below which it is not desued 1o
cut, in any ‘instance the-shdes functron t0 control
the ‘depth-of the action of the’ rotor ‘elethent 45
responsive’ to elevations’ or’ depressmns encoun-
tered by the machme R
LTATter passage of the machme the mlxture left
tHereby may ‘e compacted dand smoothed in any
de51red manner by appropnate apparatus :
What is clalmed iss - RDARAVE
“17 Infa’ machxne for: progresswely preparmg ‘a
stabilizéd-soil base for roads and pavements, the
combmatlon of ‘a- housmg havmg a; pair of tan-
defn’ commumcatmg ‘chambers; means supportmg
Said: housmg ‘fort ground traverse:: ‘& rotor: jour=
nalléd in“the Forward chainber: crosswise :thereof
and’ provxded with dan'axially extending: series: of
§oil- dlsmtegrating teeth each : havmg 4 portion
dispbsed atan ‘angle- to -it§ Path of rotation;ithe
angularity of ‘all*teeth ‘to one:side:6f the:median
plane of the rotor being opposite to that of the

'teethito the other s1de of sa1d‘plane, whereby the

pa ot mixing’ rotors Journalled in= the rearward
chamber: crosswise thereof and:in:tanderm; each
of “which rotors-i§ providéd:to ‘each side: ofi-its
median: plane wrth g set -of° spaced mixing bladées

: d1sposed at aniangle to-their paths of réfation,

40

45

‘50

55

60

depth of its cut is controlled not by the surface of .

the' material added to the. old road but rather
by the elevation of the old road 1tse1f th' by
insuring, that the cutting’ elements;.
into the old base bt w1ll work substantlally all
the matenal on the’ base
ﬁment ‘of the added base material is removed in

‘65

In this instance, suf-'v'

the locahty of the shoes o permit lowerlng of the

shoes until they rest on the old road bed or hard
base.” Pins are then mserted in e'apertures 104
and’'the hydrauhc pressure s cut off from the cyl-
iridérs 31 so as to cause ‘the main frame to rest”

%5

fhe angularities of<the séts ofiblades on the for-
ward rotor being opp031te toione another:and such- .
that the ‘blades:tend to move the soil:away:from
the 'median plane of such: rotor, while/the angu~
larities of thesets of bladéson the regrward rotor
are> opposite to ;one. anothér and’ such that. said
blades tend :t6 move theisoil toward theimedian
planeé;- meahs for ‘driving ithe’rotorsin. the:for:
ward chamber; and means‘foridriving: the mixs
ingrotors atspeéds different Trom: one another.
:12,7In a-machine:for progressively preparingia .
stabilizéd-soil base for roads:and pavements; the
combination of- a housing-having: a pair: of tan-
dern: ‘communicating ¢hambers;:‘means:§upporf-. .
ing said -housing for ground- traverse; a: rotor
journalled . in ‘the: forward chambér. cros$swisé -
thereof and provided withra helical:series:of soil- -
disintegratinig teeth each:-having a portion dis-
posed at an'angle to its path of rotation;the angu-
Idrity of all teeth to-one side of the median:plane
of ‘thé rotor being opposite-to thatiof the teeth
to the other side: of such plane whereby the eeth

of- m1x1ng rotors Journalled iny “the 're A
chamber crossw1se thereof and m tandem; 'ach

medlan plane w1th a set of ‘helically’ spaced mixs
ing: blades dlsposed at an angle o' theéir paths of
rotatron the angularities”of the sets of ‘blades
‘ony "the” forward rotor being opposite to- one
another and such’ ‘that said’ blades ténd to move
the ‘soil“away from th edlan plane ‘of such
rotor, while the- angularltles" of ‘the sets of blades
on the rearward Totor are’ opp051te to'one another
and to those of the’ complemental sets of blades
on the forward rotor; means‘for dr /ing 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. EICKSTAEDT.
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