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57 ABSTRACT 
A ripper tooth attachment for a backhoe having a 

(11) 3,778,111 
(45) Dec. 11, 1973 

bucket pivotably mounted on a boom, hydraulic 
means for rotating the bucket relative to the boom 
and a linkage pivotably connecting the hydraulic 
means and the bucket. The ripper tooth attachment 
comprises a sharpened end portion for engaging mate 
rial to be ripped and a support member which is con 
nected to the linkage for movement therewith and 
which supports the sharpened end portion in a posi 
tion substantially perpendicular to the linkage. Upon 
actuation of the hydraulic means the bucket is pivoted 
between an operative and inoperative position. When 
the bucket is in an operative position, the linkage is 
disposed so as to position the ripper tooth in an inop 
erative position and when the bucket is moved to its 
inoperative position the linkage is disposed to support 
the ripper tooth in an operative position. This arrange 
ment enables the ripper tooth and the bucket to be si 
multaneously mounted on the backhoe and moved be 
tween their operative and inoperative positions by 
merely actuating the hydraulic means of the vehicle. 

15 Claims, 7 Drawing Figures 
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RPPER TOOTHATTACHMENT FOR A BACKHOE 

BACKGROUND OF THE INVENTION 

The present invention relates to a ripper tooth at 
tachment for a backhoe having a bucket supported for 
pivotal movement relative to a boom and more particu 
larly to a ripper tooth attachment which is supported 
simultaneously with the bucket on the backhoe and 
which is disposed in an operating position. when the 
bucket is moved to a nonoperating position and which 
is disposed in a nonoperating position when the bucket 
is moved to an operating position. 
The prior art includes ripper tooth or scarifier attach 

ments for backhoes and other earth moving machines. 
Generally, the prior art ripper teeth are divided into 
two classes. In the first class, the ripper tooth is 
mounted on the machine at the same location as the 
bucket and the bucket is removed when the ripper 
tooth is attached. This method of operation is ex 
tremely cumbersome due to the fact that every time it 
is desired to use the ripper tooth the bucket must be re 
moved from the machine and the ripper tooth mounted 
thereon. Due to the size and weight of the bucket and 
the ripper tooth this operation usually requires at least 
two men. Moreover, after the ripping operation is com 
pleted and it is desired to remove the ripped material 
from the excavation the ripper tooth must be removed 
from the machine and the bucket replaced. Then if it 
is desired to rip further after the ripped material is re 
moved from the excavation by the bucket, the bucket 
must be again removed and the ripper tooth must again 
be mounted on the vehicle. In the second class the rip 
per tooth and the bucket are simultaneously mounted 
on the boom of the vehicle and the ripper tooth is mov 
able between an operative position and an inoperative 
position by adjustment thereof relative to the boom. 
Such ripper teeth are disclosed in the McCrary U.S. 
Pat. No. 2,912,774, the Clark U.S. Pat. No. 3,403,940, 
the Armington et al., U.S. Pat. No. 2,899,760 and the 
Howard U.S. Pat. No. 2,882,622. The ripper teeth of 
the second class suffer from the disadvantage that the 
construction thereof is expensive and cumbersome 
upon attachment to the machine. Moreover, the opera 
tor generally needs special expensive control apparatus 
for controlling the position of the ripper tooth and must 
adjust the position of the ripper tooth prior to each use 
thereof. 

SUMMARY OF THE INVENTION 

In accordance with the present invention a new and 
improved ripper tooth is provided which is mountable 
on a standard backhoe without removal of the bucket 
therefrom and without modification of the backhoe 
and which is movable between an operating and nonop 
erating position by the standard hydraulic means of the 
backhoe which is also operative to pivot the bucket rel 
ative to the boom. 
The present invention also applies to a new and im 

proved ripper tooth attachment for a backhoe having 
a pivotal boom, a bucket pivotably mounted on the 
boom, hydraulic means for effecting pivotable move 
ment of the bucket relative to the boom and a linkage 
interconnecting the hydraulic means and the bucket, 
the ripper tooth attachment being operatively asso 
ciated with the linkage and being mounted so as to be 
disposed in a direction substantially perpendicular to 
the linkage and movable between an operating position 
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2 
and a nonoperating position by the hydraulic means of 
the backhoe with the ripper tooth being in its operating 
position when the bucket is in a nonoperating position 
and being in its nonoperating position when the bucket 
is in its operating position. 
The present invention further provides a new and im 

proved rippr tooth attachment for use with an earth 
moving vehicle wherein the vehicle includes a boom 
structure, hydraulic power means, a bucket pivotably 
mounted on the boom structure, and a linkage having 
a first pivot pin at one end thereof connected to the 
bucket and a second pivot pin at the opposite end 
thereof connected to the hydraulic power means so 
that actuation of the hydraulic power means applies a 
force through the linkage to effect rotation of the 
bucket relative to the boom structure. The ripper tooth 
attachment includes a ripper tooth having a sharpened 
end portion and support means including openings 
therein for receiving the first and second pivot pins of 
the linkage therein to support the ripper tooth in a posi 
tion substantially perpendicular to the linkage so that 
movement of the bucket by the hydraulic means be 
tween its operating and nonoperating positions effects 
movement of the ripper tooth between its nonoperating 
and operating positions with the ripper tooth being in 
an operating position when the bucket is rotated to a 
non-operating position and the ripper tooth being in a 
nonoperating position when the bucket is rotated to an 
operating position. 
The present invention is advantageously applied to 

apparatus for use on a machine having a support mem 
ber, power means, a first linkage pivotably attached at 
one end to the support member and at the opposite end 
to the power means, second linkage means pivotably 
attached at one end to the first linkage and the power 
means, and third linkage means pivotably attached to 
the support member at one end and to the second link 
age means at the opposite end. The one end of the first 
linkage is pivotably attached to the support member in 
a spaced apart relationship from the one end of the 
third linkage means which is also pivotably attached to 
the support member. The third linkage means includes 
a first implement which is pivotably attached to the 
support means for rotation about the one end of the 
third linkage means upon energization of the power 
means. The first implement has an operating position 
over the majority of the range of pivotal movement of 
the third linkage means upon movement thereof by the 
power means and a nonoperating position over the mi 
nority of the range of pivotal movement of the third 
linkage means. The second linkage means includes a 
second implement which is rotatable relative to the op 
posite end of the third linkage means in response to 
movement of the second linkage means by the power 
means and the second implement has an operating po 
sition over the minority of the range of movement of 
the third linkage means when the second and third link 
age means are moved by the power means and the first 
implement is in a nonoperating position. The second 
implement has a nonoperating position over the major 
ity of the range of pivotal movement of the third link 
age means when the second and third linkage means 
are moved by the power means and the first implement 
is in an operative position. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic pictorial representation of a 
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backhoe having a ripper tooth attachment which em 
bodies the present invention; 
FIG. 2 is a perspective view of the ripper tooth at 

tachment of the present invention; 
FIG. 3 is a side view illustrating the bucket in an op 

erating position and the ripper tooth in a nonoperating 
position; 
FIG. 4 is a side view illustrating the bucket in a non 

operating position and the ripper tooth in an operating 
position; 
FIG. 5 is a side view illustrating the position of the 

bucket, the ripper tooth and the linkage when the hy 
draulic cylinder is in a partially extended position; 
FIG. 6 is a side view illustrating the bucket, the ripper 

tooth and the linkage means when the hydraulic cylin 
der is in an extended position and wherein further ex 
tension of the hydraulic cylinder will cause the linkage 
to move over center and move the ripper tooth to its 
operating position; and 
FIG. 7 is a side view of the bucket, the ripper tooth 

and the linkage wherein the hydraulic cylinder is in its 
fully extended position and the linkage has been moved 
OVer Center. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 illustrates a backhoe 10 having an operator's 
station 12. The backhoe 10 includes a boom structure 
14 having a bucket 16 and a ripper tooth attachment 
18 disposed thereon. The boom structure 14 includes 
a main boom 20 which is pivotably attached to the 
backhoe at the pivot point 24 and a dip stick 22 which 
is pivotably attached to the main boom member 20 at 
the pivot point 28. A hydraulic cylinder 26 is provided 
to effect rotation of the main boom member 20 about 
the pivot point 24 and a hydraulic cylinder 30 is pro 
vided to effect rotation of the dip stick 22 about the 
pivot point 28. 
Rotation of the bucket 16 and the ripper tooth at 

tachment 18 relative to the dip stick 22 is effected by 
a hydraulic cylinder 32. The hydraulic cylinder 32 is 
attached at one end by a pivot pin 34 to a support struc 
ture 36 fixed to the dip stick 22 for movement there 
with. The hydraulic cylinder 32 includes a push rod 33 
which is attached by a pivot pin 38 to a linkage means 
40 which inteconnects the ripper tooth attachment 18 
and the bucket 16 with the hydraulic cylinder 32. Actu 
ation of the hydraulic cylinder 32 and movement of the 
push rod 33 effects rotation of the bucket 16 and the 
ripper tooth attachment 18 relative to the dip stick 22 
through movement of the linkage means 40. 
The linkage means 40, more fully illustrated in FIG. 

3, includes a first link 48 which has one end thereof piv 
otably connected to the dip stick 22 by a pivot pin 50 
and the opposite end connected to the push rod 33 of 
the hydraulic cylinder 32 by the pivot pin 38. The link 
age 40 further includes a second link member 52 which 
has one end thereof connected by the pivot pin 38 to 
the end of the push rod 33 of the hydraulic cylinder 32 
and the opposite end connected to the bucket 16 by a 
pivot pin 54. The pivot pin 54 is disposed in a flange as 
sembly 46 which is secured to the bucket 16 and which 
forms a third link of the linkage means 40. The bucket 
16 is attached by a pivot pin 42 which extends through 
an opening 44 in the flange assembly 46 to the dip stick 
22. It should be apparent that actuation of the hydrau 
lic cylinder 32 and movement of the push rod 33 will 
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4 
effect rotation of the bucket 16 about the pivot pin 42 
secured to the dip stick 22 and rotation of the ripper 
tooth attachment 18 relative to the dip stick 22 through 
the linkage means 40 as will be described more fully 
hereinbelow. 

It should be appreciated that while the linkage means 
40 is illustrated as a one dimensional single set of links, 
the linkage means 40 is in fact a two dimensional link 
age which comprises spaced apart sets of link members 
48 and 52 which are secured to either side of the dip 
stick 22 by the pivot pin 50 and the bucket and ripper 
tooth attachment 18 by the pivot pins 54 and 38. How 
ever, in order to simplify the explanation of the move 
ment of the linkage assembly 40 it may be assumed that 
the linkage assembly exists in one dimension as the 
operation thereof is the same as if it exists in two di 
mensions. 
The ripper tooth attachment 18, more fully illus 

trated in FIG. 2, includes a ripper tooth 56 having a 
sharpened and hardened end portion 58 for engaging 
material to be ripped. The ripper tooth 56 is secured by 
suitable means, such as welding, to a support plate 60. 
The support plate 60 is secured by suitable means, such 
as welding, to a pair of spaced apart flanges 62 which 
are adapted to support the ripper tooth attachment 18 
between the pivot pins 38 and 54. To this end each of 
the flanges 62 include a pair of openings 64 and 66 
therein which are adapted to receive the pivot pins 38 
and 54 respectively to support the ripper tooth attach 
ment 18 in a position substantially perpendicular to the 
link 52. 
The ripper tooth attachment 18 can be moved be 

tween an operating position shown in FIG. 4 and a non 
operating position shown in FIG. 3 by activation of the 
hydraulic cylinder 32. When the push rod 33 of the hy 
draulic cylinder 32 is retracted, as is shown in FIG. 3, 
the ripper tooth attachment 18 is moved to a nonoper 
ating position in which the ripper tooth 56 is inopera 
tive to engage material to be ripped and the bucket 16 
is moved to an operating position. When the push rod 
33 of the hydraulic cylinder 32 is extended as is illus 
trated in FIG. 4, the bucket 16 is rotated about the 
pivot pin 42 to a nonoperating position and the ripper 
tooth 56 is extended to a position in which it is operable 
to engage material to be ripped. When the ripper tooth 
is moved to an operative position, as is illustrated in 
FIG. 4, the ripper tooth will be disposed in a direction 
substantially parallel to the longitudinal axis of the dip 
per stick 22. At the same time the bucket 16 will be 
curled about the dipper stick 22 so that the ripper tooth 
56 and the sharpened end portion 58 thereof will ex 
tend beyond the curled bucket 16. This will enable the 
ripper tooth to engage material to be ripped. The ripper 
tooth can then be moved back and forth by movement 
of the dip stick 22 so as to rip the material which is de 
sired to be ripped. The dip stick 22 can be rocked 
about the pivot point 28 by actuation of the hydraulic 
cylinder 30. The ripper tooth, will then be operable to 
engage material to be ripped such as concrete, frozen 
earth, shale, etc., in a well known manner. 
When the ripper tooth 56 is moved to its nonoperat 

ing position and the bucket 16 is moved to its operating 
position upon actuation of the hydraulic cylinder 32, as 
is illustrated in FIG. 3, the bucket 16 may be rotated 
about pivot pin 42 to effect excavation of material by 
the bucket 16. Moreover, the hydraulic cylinders 26 
and 30 may also be actuated to effect relative move 
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ment of the bucket 16 relative to material to be oper 
ated on in a well known manner. 
The present configuration enables the ripper tooth 

attachment 18 and the bucket 16 to be simultaneously 
mounted on the backhoe 10 and alternately move be 
tween their operating and nonoperating positions by 
actuation of the hydraulic cylinder 32. When the 
bucket 16 is in an operating position, the ripper tooth 
56 is in a nonoperating position and does not interfere 
with the normal operation of the bucket 16. When the 
ripper tooth is in an operating position, the bucket 16 
is in a non-operating position and does not interfere 
with engagement of the sharpened end portion 58 of 
the ripper tooth 56 with material to be ripped. 
FIGS. 5-7 illustrate the movement of the linkage 

means 40 which enables the ripper tooth attachment 18 
and the bucket 16 to be alternately moved between 
their operating and nonoperating positions. As is illus 
trated in FIG. 5, the ripper tooth attachment 18 is sup 
ported by the pivot pins 38 and 54 so that the ripper 
tooth 56 is normally disposed in a direction substan 
tially perpendicular to the longitudinal axis of the link 
52. When the push rod 33 of the hydraulic cylinder 32 
is in a retracted condition, as is illustrated in FIG. 5, the 
link 52 is disposed in a direction substantially parallel 
to the dip stick 22 and the push rod 33 of the hydraulic 
cylinder 32. In this position the ripper tooth 56 is dis 
posed in a direction substantially parallel to the surface 
of the material to be ripped and is hence, in a nonoper 
ating position. However, the bucket 16 is disposed in a 
position in which the bucket may engage with the 
ground or the material to be worked. 
Extension of the push rod 33 of the hydraulic cylin 

der 32 effects pivotal movement of the bucket 16 about 
the pivot pin 42 relative to the dip stick 22. It should 
be apparent from FIG. 6, that over the majority of the 
range of movement of the bucket 16 relative to the dip 
stick 22 the ripper tooth 56 will be disposed in a nonop 
erating position due to the fact that the link member 52 
is disposed substantially parallel to the dip stick 22 to 
thereby hold the ripper tooth 56 in a position in which 
the ripper tooth 56 is disposed substantially parallel to 
the material to be ripped. When the linkage 40 moves 
over center, which occurs when the pivot pin 54 moves 
to the left of the center line 70 illustrated in FIG. 6, the 
linkage 52 will rapidly pivot or flip about the pivot pin 
54 to move the link 52 to a position in which it is sub 
stantially perpendicular to the dip stick 22 and in which 
the ripper tooth 56 is disposed in an operating position. 
The configuration of the linkage 40 is such that the 

distance between the pivot pins 42 and 50 located on 
the dip stick 22 is less than the distance between the 
pivot pins 38 and 54. This construction enables the 
linkage 40 to toggle when the pivot pin 54 moves to the 
left of the center line 70 illustrated in FIG. 6. The pres 
ent construction is such that the pivot pin 54 will stay 
to the right of the center line 70 during the majority of 
the range of movement of the push rod 33 of the hy 
draulic cylinder 32. During a minority of the range of 
movement of the push rod 33 the pivot pin 54 will 
move to the left of the center line 70 and toggle the 
linkage 52 to a position in which it is substantially per 
pendicular to the dip stick 22 as is illustrated in FIG. 7. 
From the foregoing it should be apparent that during 

the majority of the range of extended movement of the 
rod 33 of the hydraulic cylinder 32 the bucket 16 will 
rotate about the pivot pin 42 and the linkage 52 will 
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6 
stay substantially parallel to the dip stick 22. However, 
during further extension of the push rod 33 the pivot 
pin 54 will move past the center line 70 which will 
cause the linkage 40 to toggle and the link 52 to assume 
a position which is substantially perpendicular to the 
dip stick 22. This construction enables the hydraulic 
cylinder 32 to move the bucket 16 through a wide 
range of operating positions in which the ripper tooth 
56 is held in a nonoperating position by holding the 
linkage 52 in a position substantially parallel to the dip 
stick 22. However, when the push rod 33 is extended 
so that the pivot pin 54 moves to the left of the center 
line 70, the pivotal movement of the linkage 52 will be 
such as to rapidly bring the ripper tooth 56 into an op 
erating position wherein the linkage 52 will be disposed 
substantially perpendicular to the dip stick 22 and the 
bucket 16 will be rotated to a nonoperating position. 
The movement of the push rod 33 which is needed to 
move the ripper tooth attachment 18 to its operating 
position after the pivot pin 54 reaches the center line 
70 is a small minority of the total movement of the push 
rod 33 relatively to the hydraulic cylinder 32. This, of 
course, enables the hydraulic cylinder 32 to move the 
bucket 16 through a wide range of operating positions 
wherein the ripper tooth 56 is held in a nonoperating 
position and then rapidly pivot the ripper tooth 56 to 
an operating position and the bucket 16 to a nonoper 
ating position. 
The construction of the linkage means 40 is such that 

while a separate link member 52 has been illustrated, 
the link member 52 may be alleviated by the utilization 
of the flange portions 62 to take the place of the link 
member 52. Moreover, a different construction of the 
ripper tooth could be utilized in the present invention 
in that the ripper tooth could form an integral part of 
the link member 52 rather than being separately sup 
ported on the pivot pins 54 and 38 as is illustrated. 
Moreover, while a bucket 16 has been illustrated as 
being disposed between pivot pins 42 and 54, other im 
plements could be connected between the pivot pins 42 
and 54. It should also be realized that the flange portion 
46 of the bucket 16 forms an integral part of the link 
age means 40, in that the flange 46 acts as a link be 
tween the pivot pins 42 and 54. 
The ripper tooth attachment 18 is suitable for use on 

various earth moving machines without modification 
thereof. The ripper tooth attachment 18 may be perma 
nently mounted on the machine or may be used only 
when material to be ripped is encountered and then re 
moved from the machine. Attachment of the ripper 
tooth to the backhoe 10 is accomplished simply by in 
serting the pivot pins 54 and 38, which form a part of 
the backhoe 10 through the openings 66 and 64 respec 
tively, in the flange portions 62 of the ripper tooth at 
tachment 18. The pivot pins are then suitably secured 
in the openings 66 and 64. The only modification which 
is necessary in order to make the present ripper tooth 
attachment suitable for use on a standard backhoe is 
that the pivot pins 54 and 38 must be longer than the 
normal pivot pins due to the fact that the pivot pins 
must not only extend through the openings in the 
bucket 16 and the links 52 but must also extend 
through the openings 64 and 66 in the flange portion 
62 of the ripper tooth 18. 
From the foregoing, it should be apparent that the 

present invention provides a new and improved ripper 
tooth attachment for a backhoe. The ripper tooth at 
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tachment is one that may be mounted simultaneously 
on the boom structure of the backhoe without the need 
for removing the bucket therefrom. The bucket and the 
ripper tooth are moved between their operative and in 
operative positions by a hydraulic cylinder means asso 
ciated with the dip stick of the backhoe boom struc 
ture. This construction enables an operator of the vehi 
cle, by energization of the hydraulic cylinder associated 
with the dip stick to alternately move the bucket be 
tween its operating and nonoperating positions and the 
ripper tooth attachment between its operating and non 
operating positions. When the bucket is in an operating 
position, the ripper tooth will be in a nonoperating po 
sition and not interfere with the normal operation of 
the bucket. When the ripper tooth is in an operating 
position, the bucket will be in a nonoperating position 
and will not interfere with the normal operation of the 
ripper tooth. This presents a substantial advantage over 
the prior art in that separate control means are not 
needed for the ripper tooth attachment and due to the 
fact that the bucket does not have to be removed from 
the boom when the ripper tooth is utilized. Moreover, 
the ripper tooth attachment can be easily utilized on 
standard machines without modification thereof. 

I claim: 
1. A ripper tooth attachment for a backhoe having a 

bucket pivotably mounted on a boom, hydraulic means 
for rotating the bucket relative to the boom and a link 
age including at least a pair of spaced apart pivot pins 
one of which is associated with the bucket and the 
other of which is associated with the hydraulic means 
interconnecting the bucket with the hydraulic means, 
the linkage providing rotational movement of the 
bucket relative to the boom in response to actuation of 
the hydraulic means, said ripper tooth attachment com 
prising a ripper tooth having a sharpened end portion 
at one end thereof for penetrating material to be 
ripped, a support member attached to the end of said 
ripper tooth opposite said sharpened end portion and 
flange means attached to said support member, said 
flange means including at least first and second open 
ings therein, said first opening being adapted to receive 
said pivot pin associated with the bucket therein, said 
second opening being adapted to receive said pivot pin 
associated with the hydraulic means therein, said flange 
means being adapted to support said ripper tooth to en 
able the ripper tooth to be moved to an operating posi 
tion when the bucket is rotated in one direction relative 
to the boom by the hydraulic means and be moved to 
a nonoperating position when the bucket is rotated in 
a direction opposite said one direction relative to the 
boom, the bucket being moved to an operating position 
when said ripper tooth is rotated to said nonoperating 
position and being moved to a nonoperating position 
when said ripper tooth is rotated to said operating posi 
tion. 

2. A ripper tooth attachment for a backhoe as de 
fined in claim 1 wherein said flange means supports 
said ripper tooth in a position disposed substantially 
perpendicular to said linkage. 

3. A ripper tooth attachment for a backhoe as de 
fined in claim 2 wherein said flange means supports 
said ripper tooth substantially perpendicular to mate 
rial to be ripped when the bucket is in said nonoperat 
ing position and supports said ripper tooth in a position 
substantially parallel to material to be ripped when the 
bucket is in said operating position. 
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8 
4. A ripper tooth attachment for use with an earth 

moving vehicle wherein the vehicle includes an earth 
moving bucket mounted for pivotable movement rela 
tive to a boom structure of the vehicle in response to 
actuation of a hydraulic power means disposed on the 
vehicle, the bucket includes a first pivot pin associated 
therewith and which is attached to one end of a linkage 
the opposite end of which is attached by a second pivot 
pin to the hydraulic power means of the vehicle so that 
actuation of the hydraulic power means applies a force 
through the linkage to effect rotation of the bucket rel 
ative to the boom structure, said ripper tooth attach 
ment comprising a ripper tooth having a sharpened 
portion at one end thereof for engagement with mate 
rial to be ripped, and support means including a plural 
ity of openings therein for receiving the pivot pins asso 
ciated with the bucket and hydraulic power means for 
mounting the ripper tooth in a position substantially 
perpendicular to the linkage interconnecting the hy 
draulic means and the bucket, said ripper tooth attach 
ment and the bucket being adapted to be simulta 
neously supported by the pivot pins, said ripper tooth 
having an operating position when the bucket is rotated 
in a first direction relative to the boom structure by the 
hydraulic power means and having a nonoperating po 
sition when the bucket is rotated in a second direction 
opposite said first direction relative to the boom struc 
ture. 

5. A ripper tooth attachment as defined in claim 4 
wherein said linkage supports said ripper tooth in said 
operating position when the bucket is rotated to a non 
operating position by said hydraulic power means and 
said ripper tooth is in a nonoperating position when the 
bucket is rotated to its operating position by the hy 
draulic power means, said ripper tooth and bucket 
being supported to enable said ripper tooth and bucket 
to be alternately moved between their operating and 
nonoperating positions upon actuation of said hydrau 
lic power means. - 

6. A ripper tooth attachment as defined in claim 5 
wherein said ripper tooth is supported substantially 
perpendicular to material to be ripped when said ripper 
tooth is in said operating position and said ripper tooth 
is supported substantially parallel to material to be 
ripped when said ripper tooth is in said nonoperating 
position. 

7. Apparatus for use on a machine having a pivotal 
boom and a power means, said apparatus comprising a 
first linkage pivotably attached at one end thereof to 
said boom and at the opposite end thereof to said 
power means, second linkage means pivotably attached 
at one end thereof to said first linkage, third linkage 
means pivotably attached to said boom at one end 
thereof and to said second linkage means at the oppo 
site end thereof, said one end of said first linkage being 
pivotably attached to said boom in a spaced apart rela 
tionship from said one end of said third linkage means 
which is pivotably attached to said boom, said second 
linkage means including an earth ripping implement 
rigidly fixed to said second linkage means at a location 
substantially midway between said one end and said op 
posite end of said second linkage means, said second 
linkage means being rigidly fixed to said earth ripping 
implement to prevent relative movement of said second 
linkage means and said earth ripping implement and 
being rotatable relative to said opposite end of said 
third linkage means in response to movement of said 
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first and third linkage means by the power means of the 
machine, said power means effecting pivotal movement 
with respect to said boom of said first linkage and said 
third linkage means through a substantial predeter 
mined arc which effects a small pivotal movement of 
said second linkage means and said earth ripping imple 
ment and wherein further pivotal movement of said 
first linkage and said third linkage means beyond said 
predetermined arc effects a substantial pivotal move 
ment of said second linkage means and said earth rip 
ping implement. 

8. Apparatus for use on a machine as defined in claim 
7 wherein the distance between the pivotal connections 
of said first linkage to said boom and said third linkage 
means to said boom is less than the length of said sec- 15. 
ond linkage means. 

9. Apparatus for use on a machine as defined in claim 
7 wherein said earth ripping implement is disposed sub 
stantially perpendicular to said second linkage means. 

10. Apparatus for use on a machine as defined in 
claim 7 wherein said third linkage means includes a 
first implement which is pivotably attached to said 
boom for rotation about said one end of said third link 
age means upon energization of the power means of the 
machine. 

11. Apparatus for use on a machine as defined in 
claim 10 wherein said first implement comprises an 
earth moving bucket. 

12. Apparatus for use on a machine as defined in 
claim 11 wherein said pivotal movement with respect 
to said boom of said first linkage and said third linkage 
means through said substantial predetermined arc ef 
fects movement of said earth moving bucket through a 
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10 
plurality of operating positions and said further pivotal 
movement of said first linkage and said third linkage 
means beyond said predetermined arc effects move 
ment of said second linkage means and said earth rip 
ping implement to an operating position and movement 
of said earth moving bucket to a nonoperating position. 

3. Apparatus for use on a machine as defined in 
claim 12 wherein said earth ripping implement is in said 
operating position when said earth moving bucket is 
pivoted to a non-operating position by said power 
means and said earth ripping implement is pivoted to 
a nonoperating position when said earth moving bucket 
is pivoted to its operating position by the hydraulic 
power means, said earth ripping implement and said 
earth moving bucket being supported to enable said 
earth moving implement and said earth moving bucket 
to be alternately moved between their operating and 
nonoperating positions by said power means. 

14. Apparatus for use on a machine as defined in 
claim 13 wherein said earth ripping implement com 
prises a ripper tooth having a sharpened end portion on 
one end thereof for engagement with material to be 
ripped and said ripper tooth is supported substantially 
perpendicular to material to be ripped when in said op 
erating position and supported substantially parallel to 
material to be ripped when in said nonoperating posi 
tion. 

15. Apparatus for use on a machine as defined in 
claim 14 wherein said earth ripping implement further 
includes support means for operatively connecting said 
ripper tooth to said second linkage means. 
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