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1

My invention relates fo scarifiers or devices for
breaking up the surface of the ground, roads,
pavements and the like.

Scarifiers of the present type used in break-
ing up macadam pavements, dirt roads and the §
like prior to resurfacing comprise a heavy
wheeled vehicle provided with projecting spikes
or teeth, and which is usually drawn behind a
" road roller or the like so that the teeth or jaws
are forced under the surface of the road or
ground and pry it upwardly. Sometimes a roller
with long spikes in the rear wheels thereof is
used as a scarifier. In any event, the scarified
material is usually broken into large, irregular
shaped chunks which either must be removed
and replaced with new material or which must
be broken up by hand or otherwise if the mate-
rial is to be used in whole or in part in the re-
surfacing.

The principal object of my invention is to pro-
vide an improved means not only for breaking
up the top surface of the ground but which will
also at the same time pulverize or break up the
scarified material into comparatively small pieces
or particles. Another object is to provide a de-
vice of this character, adapted for use in soil
stabilization and the improvement of dirt roads
or the like, in which the surface of the ground
or road is first broken up and hydraulic or other
cement is thereafter mixed with the broken ma-
terial to form a hard, concrete-like surface when
wet and rolled. Another object.is to provide a
device which may be used, not only to break up
the surface of the road, but alsc thoroughly to
mix the cement or other binding material with 25
the -broken up material. A further object is to
provide - a device of this character which is
adapted for use anywhere it is desired, not only
to break up the surface of the ground, but also
thoroughly to pulverize or break up the loosened 40
material such, for example, as in the prepara-
tion of a seed bed or in the building of a lawn.

With these objects in view, my invention in-
cludes the novel elements and the combinations
and arrangements thereof described below and
illustrated in the accompanying drawing in
which— :

Fig. 1'is a small scale, more or less diagram-
matic side elevation view of a tractor showing my
scarifier attached thereto;

Fig.’2 is a fragmentary top plan view of the rear
end of a tractor, with portions thereof broken
away and showing my scarifier attached thereto;

Fig. 3 is a fragmentary side elevation view of
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2
away and showing a longitudinal, vertical sec--
tion of one of my scarifiers secured thereto;

Pig. 4 is a rear elevation view of my scarifier
with portions thereof broken away to show details
of construction;

Fig. b is a fragmentary perspective view of the
driven shaft housing with portions broken away
to show one of the bearings for the driven shaft
secured in the housing; and

PFig. 6'is an enlarged section of Fig. 2 in the
plane 6—8. :

Referring to the drawings—

| is a tractor having front wheels 2 and rear
wheels 3, and which is understood to be provided
with a motor beneath the hood 4 which is op-
eratively connected to the wheels 3 for propelling
the device over the ground. 5 generally repre-
sents my scarifier which will be described below
in detail, and which is attached to and drawn
by the tractor; the scarifying elements 6 being
rotated by means of mechanism operatively con-
necting them to the power take-off T of the trac-
tor (see Fig. 3).

Referring now to Figs. 2, 3 and 4, 3—3 are the
rear wheels of the tractor which are understood
to be mounted on axles 8 within housings 9 and
10 on either side of the differential housing 1.

Connected to the power take-off T of the tractor

by means of a pin 12 or other suitable means
is'a half 13 of a universal joint. The other half
t4 of this joint is provided with an internally
splined collar {5 in which the forward end of the
splined shaft {6 is received. The other end of
the splined shaft {6 is connected to a half 7
of a second universal joint by means of a pin 18,
and the other half 13 of the second universal
joint is provided with an internally splined col-
lar 20 within which the forward end of the drive
shaft 21 is received. - The drive shaft 21 is pro-
vided with a housing 22 which is rotatably con-
nected to a yoke 23 by means of the yoke collar
23’ and the cap 24 which engages the threaded
forward end 25 of the shaft housing 22, The
forwardly extending branches 26 and 27 of the

. yoke 23 are pivotally connected at 28 and 29 (see

Fig. 2) to a frame or housing 30 which, in turn,
is bolted to the differential housing as shown at
31 (see Figs. 2 and 3). A helical spring 32 sur-
rounds the splined shaft 16 and is compressed
between the half universals 15 and i17.

Secured to the rear end of the drive shaft
housing 22 by means of cap screws 33 is g trans-
versely extending cylindrical housing 34 formed
in two halves which are bolted together as shown
:at 35, A transversely extending driven shaft 36 is
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mounted in bearings 31 which are welded to the
interior of one of the half housings as shown
at 38 in Fig. 5, and end bearings 39 therefor are
also provided at each end of the housing. The
shaft 36 is driven by the shaft 21 through the
pinion 48 on the end of the drive shaft which
cooperates with the bevel gear 41 keyed or other-
wise secured to the driven shaft 36. The hall
housing in which the bearings 2T are secured
has formed:integral with theilower.exterior por-
tion thereof 2 plurality of comparatively closely
spaced cylindrical bosses 42 which are provided
with axial bores for the passage of the stub
shafts 43 and are counterbored to receive thesstub
shaft bearings 44. Secured to the outer ends of
each of the stub shafts is a scarifying ‘element 6
here illustrated as comprising -a flat, .approxi-
mately triangular drill or cutter. Within the
housing, each stub shaft is provided with-a pinion
46 which cooperates with a bevel gear 47 keyed
or otherwise :secured-to the -shaft 36. It will
be noted ‘from -Fig. -4 rthat-adjacent scarifying
elements are-arranged with their planes substan-
-Itially -at right-angles to each -other, and it will

also be apparent that the alternate scarifying.

elements: at-either -side-of the -center element
-rotate:in- opposite-directions. - It-will also-be ap-
-patent that, by removing.the caps 48 at the-ends
of the housing 34 and-thereafter. removing the
=holts or eap screws-35 whieh -hold-the :halves of
the housings 34 together, the half ‘housing: 54
may be lifted off to.provide-access to the bearings
-ffor the shaft-46 and-the;gears which drive the
+searifying elements.

~In order-to raise and -lower the scarifier and :3:

- fo:support-it in.proper operating relation to the
ground; I-provide the -V -shaped channel frame &4
sfrom vwhich 'the housing : 348 -is ;resiliently - sup-
ported:by means of the link-52;-which is pivetally
rconnected :to the housing-by:a bolt-52’, and-the
shelical ;compression  spring . 53; - the .spring 53
-Jeing: compressed between a member 54 secured
to the frame 51 and a washer-like. element 55
~awhieh :is-secured to the-link 52, by means of a
~holtih8. -The: link 52 may-have spaced holes-such
vas BT1-therein «(see Tig. 3) for the reeeption -of
stherholt-55. The channels forming the:V-shaped
-frame=51 are pivotally connected. at their lower
rextremities -to -the -lifting members- 58 and also
:to’ the: members-80-by bolts 59, and the members
160 rare pivotally connected to the sides of the
«lifferential -‘housing, as shown at-61. The free
rends: of _the members 80.are:connected together
“byithe transverse -member 62,.and braces 63 (see
1Figs. 3:and 4) -are-welded or-etherwise secured to
.the;sides of -the V: frame 5§i and connect them
-with: the -member 62. The lifting -members 58
ware pivotally--connected through universal joints
84 to the cranks;65 which :are understood to be
-parts-of -the -hydraulic ‘lifting -mechanism. with
which:all .present, day tractors.are equipped for
.Jifting: plows- and -other attachments drawn hy
the tractor. Thus, the scarifier may be raised
~and,lowered, as shown-in Fig. 3, by means of the
hydraulic lifting mechanism. of the tractor.
.In.addition to the hydraulic lifting means just
-.described, I provide a.manually actuated lifting
-means.which is:- operable -by turning the crank
-B6..(see.Figs. 2 and 3). -An inverted U-shaped
frame element- 67 has .its branches welded or
1otherwise secured to-the channel members form-
sing:the.:vV-shaped frame-§1, .as shown in ‘Figs: 2
zand:3. ‘Pivotally secured:to .the top of the frame
wor-housing 80, as:shown at :68.in.Figs. 2 and 3,
-iis aniinternally threaded -tubular: member .69
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which cooperates with the threaded end 18 of
the crank 66 and, just beneath the center por-
tion of the U-shaped member 671, the crank 66 is
provided with a semi-spherical element T{ which
5 bears against the bottom of the U-shaped mem-
ber 671. 72 is g sleeve which is secured to the
crank 66 by means of a pin 73 and which serves
merely as a protecting cover for the threaded por-
tion of the crank. Thus, by turning the crank
10.-66-the scarifier not only may. be raised and low-
ered but the arrangement provides a positive stop
. limiting the extent to which the scarifier may be
“lowered; it being understood that while the
.cranks 85 are swung clockwise, as viewed in Fig.
3, by hydraulic pressure, they are always free to
-swing-clockwise, and thus do not interfere with
.the manual .lifting of the scarifier by crank 66.
This is of particular advantage in maintaining
.a:uniform depth of cut because, in turning the
tractor around, it is.usually necessary to raise
<the:secarifier .out; of: contact: with. the. ground and,
-after the turn-has been made. and-the searifier
Jowered, it will automatically stop-at the.same
-elevation -above -the ground as before making
cthe:turn.

While I-have described my-invention in its pre-
ferred: embodiment:and, as -an attachment for a
tractor, it-will be:apparent that the function of
~the tractor per se-is:merely to draw the scarifier
-over-the ground. .A motor, of-course, is-neces-
:sary - fo-operate .the scarifying elements, and it
‘is ralso .desirable that .a-motor.-actuate .the: hy-
draulic 1ift, but: a-separate motor-equipped -ve-
Yiclermay<be:employed to:pull.the scarifier: over
the -ground. Therefore, it is to be understood
;that the-words which I have-used-are words of
:description rather -than of limitation and that
changes within the purview of the -appended
claims may be made without departing from the
:true “scope -and :spirit .of my -invention in its
‘broader aspects.

What I.claim is—

1. A -scarifier.adapted to break.up the:surface
-of a road-and for attachment to a-tractor-hav-
ing a-power take-off at the rear thereof; said
-scarifier comprising a ftransversely-extending
.driven shaft; a driving shaft cooperating there-
with:and provided -with means adapting it -fo
Jhe cconnected: to said power take-off; a heusing
50. .entirely-enclosing -said ‘driven shaft comprising

-two, :approximately semi-cylindrical sections-ex-
tending lengthwise of said driven shaft and.sub-
.stantially from end-to-end thereof; .means :de-
-tachably -securing -said sections together; hear-
5-ings for said -driven shaft fixed .in one of said
-sections; -a -plurality of scarifying elements; a
-plurality of bearings on said one section of said
housing, positioned below said driven shaft bear-
ings and having their axes disposed at. right an-
gles:to the axes of said driven:shaft bearings, in
avhich said scarifying elements are :rotatably
mounted; and gears . .in said housing :drivingly
-connecting - said .scarifying :elements ~with said
:driven :shaft;said gears and said..bearings be-
4ing-acecessible upon the:separation.of:said hous-
-ing sections by the:removal.of said means de-
tachably securing said sections together.

-9../A-searifier adapted -to break up the surface
-of a road and to be cperatively connected to.-a
tractor having a power take-off at the rear there-
;:of and hydraulic means for raising and 'lower-
ing apparatus drawn by said tractor; said scari-
fier comprising a longitudinally-extending driv-
‘ing shaft -provided -with -means -adapting ‘it to
‘beroperatively -connected to said power:take<off,
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a transversely-extending, driven shaft, means
drivingly connecting said shafts, a housing en-
closing said driven shaft comprising two, ap-
proximately semi-cylindrical sections extending
lengthwise of said driven shaft and substan-
tially from end-to-end thereof; means detach-
ably securing said sections together; bearings for
said driven shaft fixed in one of said sections;
a plurality of scarifying elements; ‘bearings de-
pending from said one of said sections having
parallel-disposed axes disposed at right angles
to the axes of said driven shaft bearings and
in which said searifying elements are rotat-
ably mounted; gears in said housing drivingly
connecting said driven shaft and said searifying
elements; a frame provided with means adapt-
ing it to be pivotally connected to said tractor
and also with means adapting it to be connected
to said hydraulic means for swinging said frame
about the axis of said pivotal connecting means;
and means resiliently suspending said housing
from said frame; whereby up and down move-
ments of said housing may take place independ-
ently of said frame and said hydraulic means;
said gears and said bearings being accessible
upon the separation of said housing sections by
the removal of said means detachably securing
said sections together.

3. A scarifier adapted to break up the sur-
face of a road and to be operatively connected
to a tractor having a power take-off at the rear
thereof and hydraulic means for raising and low-
ering apparatus drawn by said tractor ; said scari-
fier comprising a longitudinally-extending driv-
ing shaft provided with means adapting it to
be operatively connected to said power take-off,
a transversely-extending, driven shaft, means
drivingly connecting said shafts, a housing en-
closing said driven shaft comprising two, ap-
proximately semi-cylindrical sections extending
lengthwise of said driven shaft and substantially
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from end-to-end thereof; means detachably se-
curing said sections together; bearings for said
driven shaft fixed in one of said sections; a plu-
rality of scarifying elements; bearings depend-
ing from said one of said sections having par-
allel-disposed axes disposed at right angles to
the axes of said driven shaft bearings and in
which said scarifying elements are rotatably
mounted; gears in said housing drivingly con-
necting said driven shaft and said scarifying ele-
ments; a frame provided with means adapting it
to be pivotally connected to said tractor and also
with means adapting it to be connected to said
hydraulic means for swinging said frame about
the axis of said pivotal connecting means; means
resilienfly suspending said housing from said
frame; and manually adjustable means cooper-
ating with said frame for positively limiting the
extent to which said frame may be lowered by
said hydraulic means; whereby automatically to
maintain a substantially uniform depth of cut
when said scarifier is lowered after the raising
thereof.

CADWALLADER W. KELSEY.
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