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ABSTRACT OF THE DISCLOSURE 
_ An earth moving shell for construction equipment hav 
ing cutting blade means vibrated through a frequency 
range including a natural frequency, but limited in the 
amplitude of its vibratory excursions to obtain an ef 
?cient method of dislodging and moving compacted ma 
terials which are engaged by said cutting blade means. 

Earth moving equipment, such as scrapers, motor'grad 
ers, bulldozers, end loaders, and the like, is customarily. 
provided with a cutting element at the forward end of an 
earth loading bucket or shell which is designed to engage 
and remove a given volume of earth directly propor 
tional to the depth of the cut. In many instances, the 
resistance offered to a cutting element by compacted or 
heavy soil materials is also proportional to the depth 
of cut and can exceed the maximum vehicle tractive 
force. When this occurs, the wheels or tracks, as the case 
may be, slip or spin and power is lost. Force is still being 
applied to the cutting element, but being of lesser mag 
nitude than the resistive force there is no forward move 
ment of the particular earth moving apparatus, and no 
useful work is performed. Energy is being converted to 
motion, but the work output is manifested through the 
spinning wheels or tracks, rather than through the cut 
ting element. The operator of the particular earth mov 
ing apparatus is thus forced to reduce the depth of cut, 
thereby effecting a reduction in resistive force, restoring 
a positive balance of tractive force for cutting and loading 
the earth into the earth loading bucket or shell, and 
thereby avoid the di?iculty of spinning wheels or tracks. 
This results in a very relatively ine?icient method of dis 
lodging earth even though it is the most commonly em 
ployed method of operation. 

In an attempt to alleviate this problem, it has been the 
common practice in construction equipment design to in 
crease vehicle weight and to increase the engine horse 
power of earth moving equipment. This raises the maxi 
mum tractive effort level, but it also results in larger 
power train components, engines, transmissions, dif 
ferentials, axles and larger tires or wider tracks to carry 
the additional load. In many large earth moving ma 
chines, the compromise required to achieve tractive ef 
fort which is needed for cutting and loading of earth has 
been at the expense of mobility and maneuverability. As 
a result, undesirable restrictions have been imposed on 
certain of these machines as to the types of soils upon 
which they may efficiently operate, and further the ma 
chines become more single purpose as they are rendered 
less adaptable to perform varying types of materials han 
dling. 
According to the present invention, only a portion of 

the prime power supply is converted to a form which may 
be applied directly to a cutting element for ef?cient dis 
lodging of compacted materials so as to bypass the con 
ventional power train and eliminate the inherent di?icul 
ties of traction dependent systems. The direct application 
of power through a high level kinetic energy system, such 
as contemplated by the present invention, to a cutting ele 
ment will result in high force levels which far exceed 
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those which are possible through traction dependent sys 
tems. Further, controlled application of this power has 
the effect of reducing peak tractive effort ‘demand, to ob 
tain more of a constant balance between machine output 
and work load. 

It is an object of the present invention to provide an 
earth moving apparatus which dislodges and moves all 
types of earth with greater speed and e?iciency than prior 
art proposals. 

Another object of the present invention is to provide 
an earth moving system the productive output capacity 
of which is dependent on the concentration of a high level 
kinetic force applied directly to the cutting element of an 
earth moving apparatus, instead of being dependent of 
tractive effort. 
A further object of the present invention is to pro 

vide an earth moving apparatus wherein power is dis 
sipated at the cutting element in intermittent ‘fashion oc 
curing only when resistance is o?ered to the cutting ele 
ment by various types of earth. 

Still further objects of the present invention are as 
follows: The earth engaging and moving components of 
the earth moving apparatus are very simple in construc 
tion and operation, such components are relatively in 
expensive in comparison to the results which are achieved 
in its operation, such components can be embodied in 
many different and varied forms to suit various require 
ments, installation of such components of the earth mov 
ing apparatus are otherwise well adapted for the purposes 
intended. 

These and other objects and advantages of the present 
invention are attained by providing, in an earth moving 
machine, thecombination of an earth moving shell hav 
ing cutting blade means mounted thereon for movement 
relative to the earth moving shell, means for forced 
vibration of said cutting blade means through a frequency 
range including a natural frequency, and means for limit 
ing the amplitude of vibratory excursions of said cutting 
blade means without affecting the impact force thereof 
when resistance is offered to said cutting blade means 
by compacted materials. , 

Reference is now made to the drawings wherein: 
FIG. 1 is a side elevational view of a track laying-type 

tractor incorporating an earth moving shell at the forward 
end thereof constructed in accordance with the teachings 
of the present invention; 

FIG. 2 is a top plan view of one form of earth moving 
shell and cutting blade assembly detached from the tractor 
as viewed along line 2—-2 of FIG. 3; 
FIG. 3 is a side elevational view of the earth moving 

shell and cutting blade assembly depicted in FIG. 2, and 
illustrating the manner in which the cutting blade assem 
bly is mounted relative to the earth moving shell with the 
use of torsion bar suspension system and spring dampen 
ing components for its operation; 

FIG. 4 is a fragmentary top plan view illustrating an 
other form of earth moving shell and cutting blade as 
sembly employing a pivotal linkage suspension connection 
between a torsion bar and a spring dampened cutting 

blade; _. 
FIG. 5 is a side elevational view similar to FIG. 3, but 

related to the form of invention depicted in FIG. 4; 
FIG. 6 is a diagrammatic view illustrating the manner 

in which the cutting blade assembly is mounted for initial 
relative movement to the earth moving shell, and its pre 
determined maximum range of controlled movement 
which results from vibration dampening means employed 
in conjunction with the present invention; 

FIG. 7 is a fragmentary top plan view illustrating an. 
other form of earth moving shell and cutting blade as 
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sembly coming within the purview of the present inven 
tion; 
FIG. 8 is a side elevational view showing a cantilever 

spring mounted cutting blade assembly through the use of 
a plurality of leaf springs and a compression spring system 
for dampening excursions of the cutting blade whichex 
ceed the predetermined range of controlled movement; 

FIG. 9 is a fragmentary top plan View similar to FIG. 
7 illustrating the use of spirally wound compression 
springs in another form of the present invention; 
FIG. 10 is a side elevational view of the form of the 

invention shown in FIG. 9; 
FIG. 11 is a fragmentary top plan view of another 

form of earth moving shell and cutting blade assembly 
employing opposed, concentrically mounted spirally 
wound spring elements; 

FIG. 12 is a side elevational view of the form of in 
vention shown in FIG. 11; 

FIG. 13 is a fragmentary top plan view showing yet 
another form of earth moving shell and cutting blade 
assembly utilizing the combination of opposed ?uid motor 
means and spring means; 

FIG. 14 is a side elevational view of the form of inven 
tion shown in FIG. 13; 

FIG. 15 is a fragmentary top plan view depicting yet 
still another form of the present invention incorporating 
opposed, horizontally mounted compression springs which 
impose a force on the cutting blade generally at right 
angles to the path of the vehicle; 
FIG. 16 is a side elevational view of the form of in 

vention shown in FIG. 15 ; 
FIG. 17 is a fragmentary top plan view of yet another 

form of the present invention incorporating a vertically 
mounted torsion bar with oppositely acting spirally wound 
spring elements utilized in conjunction therewith, as best 
seen in FIG. 18, which gives a circular arc shearing action 
to each end of the cutting blade in its movement; 

FIG. 18 is a side elevational view of the form of inven 
tion shown in FIG. 17; 

FIG. 19 is a fragmentary top plan View of an earth 
moving shell and cutting blade assembly incorporating a 
resilient mounting system which operates in a different 
manner than the forms of invention shown in the other 
?gures of the drawings; 

FIG. 20 is a side elevational view of the form of inven 
tion shown in FIG. 19; 

FIG. 21 is a side elevational View of earth moving 
equipment in the form of an end loader to which the 
present invention may also be adapted; 
FIG. 22 is a side elevational view of the end loader 

bucket, and showing the manner in which the cutting 
blade assembly can be mounted relative thereto incor 
porating the principles of the forms of invention related 
to FIGS. 1—18; and ‘ 

FIG. 23 is a front elevational view showing the end 
loader bucket from the open end thereof. 

All land locomotion vehicles have a ?nite tractive force 
level, the upper absolute limit of which is the maximum 
engine horse power. The working range of most prime 
movers is reduced from this ideal force or upper absolute 
limit through transmission and power train losses of 
power. Thus, the tractive force level will be rated lower 
than the maximum engine horse power. There are certain 
vehicle systems, such as a crawler tractor, when so called 
“full rated power” is delivered to the wheels or tracks of 
the unit, but notwithstanding this, further loss in working 
power occurs due to a partial loss of traction with the 
earth. This loss in traction often expressed as “percent 
slip,” is further magni?ed when the cutting blade or edge 
of an earth moving shell attached to the forward end of 
the earth moving machine engages a resistive force, such 
as compacted materials or heavy soil materials, which 
approaches or exceeds the maximum tractive effort. When 
the latter occurs, there is no forward movement of the 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

75 

4 
earth moving machine. The present invention is designed 
to relieve the total dependence of earth moving systems 
on the tractive eifort level of the particular earth moving 
apparatus, and rely upon the use of concentrated high 
level kinetic energy which is inherent and ?ows from the 
earth moving apparatus to which the present invention is 
directed. 

Referring now to FIG. 1, there is shown a conventional 
track laying-type tractor 10 which is Supported on op 
posite sides by track elements 12 as is conventional, and 
which are each entrained about a driving sprocket 14 at 
the rear of the tractor and a forwardly positioned guide or 
idler wheel 16. An operator’s seat or area 18 is provided 
with various types of control levers and mechanisms for 
operating the tractor as is conventional. At the forward 
end of the tractor, there is provided an earth moving shell 
and cutting blade assembly 20 which includes a curved 
earth loading and moving shell 22 and a cutting blade 
assembly generally identi?ed 24 in FIG. 1. The earth 
loading and moving shell 22 is mounted at the forward 
end of the tractor by means of horizontal main beam 
members 26 which extend on opposite sides of the tractor. 
The earth loading and moving shell 22 further is provided 
with laterally spaced lift cylinders 28 and lift arms 30 
which are also connected to the main body of the tractor 
and which operate in a conventional manner. 

Various types of earth moving shells and cutting blade 
assemblies, generally identi?ed 20 in FIG. 1, are shown 
in the various ?gures of the drawings. As all but one of 
the embodiments of the present invention generally re 
lates to the same principle of operation, similar reference 
numerals will be employed in the various forms of the in 
vention illustrated in the drawings with corresponding 
su?ixes employed in alphabetical sequence to identify like 
or corresponding parts of the various earth moving shells 
and cutting blade assemblies shown. 

Considering ?rst the form of earth moving shell and 
cutting blade assembly shown in FIGS. 2—3, it will be seen 
that the overall earth moving shell and cutting blade as— 
sembly has been identi?ed 20a. As in the case with the 
other forms of invention shown in the drawings, the earth 
moving shell and cutting blade assembly 20a is shown in 
detached form from the tractor 10 so as to pinpoint the 
features of the present invention as distinguished from the 
conventional elements employed. 
The earth moving shell and cutting blade assembly 20a 

includes an earth loading and moving shell 22a which is 
curvilinear in form to more readily accept and carry earth 
or other materials, and a cutting blade assembly 24a, the 
principal components of which will be presently discussed. 
The earth loading and moving shell 22a supports cutting 
blade assembly 24a at the upper end thereof by supporting 
plates 32 which are ?xed or otherwise attached to journals 
33 at opposite ends thereof. The earth loading and moving 
shell 22a, by reason of the manner in which it is a?ixed to 
supporting plates 32 and the horizontal beam members 
26 of the tractor, will remain in a relatively ?xed and 
stable position. 
The cutting blade assembly 24a includes a cutting blade 

34 at the lower end thereof which is also mounted adja— 
cent the lower end of the earth loading and moving shell 
22a. The cutting blade 34 is mounted, at opposite ends 
thereof, to a pair of curvilinear rigid arms 36 which have 
a curvilinear shape generally similar to the earth loading 
and moving shell 22a. Each of the curvilinear rigid arms 
36 have openings at the uppermost ends thereof to receive 
a torsion bar 38 which is suitable mounted in the bearing 
journals 33. The torsion bar 38 is rigidly a?ixed generally 
at its midpoint to moving shell 22a such that it will per 
mit twisting or circumferential movement proportional to 
applied torque. Since the torsion bar 38 is mounted at 
opposite ends in the bearing journals 33, the torsional 
movement will be applied through the rigid curvilinear 
arms from the cutting blade 34 for reasons which will ap 
pear hereinafter. 
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The cutting blade assembly 24a further includes a damp 
ening spring system at the lower end thereof. In particu 
lar, this includes a pair of opposed springs 40, 42, each of 
which are mounted with free travel on opposite sides of a 
central spring platform 44. Dampening occurs when spring 
40 is being compressed ‘by outer spring platform 46 and 
spring platform 44 while the spring 42 is compressed be 
tween the central spring platform 44 and the inner spring 
platform 48 which is supported by the earth loading and 
moving shell 22a when cutting blade assembly 24a is mov 
ing the opposite direction. It will also be noted that‘each 
outer spring platform 46 is supported through the use of 
supporting rods 50. Since the central spring platform 44 
is attached to the cutting blade 34, the cutting blade 34 
will have an initial relative movement (X) to the?earth 
loading and moving shell 22a restrained only by the resili 
ent torsion bar 38 suspension system. Thus, an initial-rela 
tive, but limited movement of the cutting blade 34 (shown 
as X in FIG. 6) with respect to the earth loading and mov 
ing shell 22a is provided. Additional movement‘ (over 
travel) of the cutting blade 23 is opposed by alternate 
compressive action of springs 40 and 42 having reached 
the limit of free travel. 
To obtain a high level kinetic force in the cutting blade 

assembly 24a, an exciting device 52 is provided for apply 
ing predetermined amounts of unbalance force at a pre 
scribed frequency in the desired excursion plane of the 
cutting blade. The exciting device 52 is attached in a cen 
tralized position on the cutting blade assembly 24a and 
may be of any type which functions in the manner de 
scribed above. Speci?cally, the exciting device may com 
prise such mechanical exciting sources as a constant rotat 
ing eccentric mass, ball or roller type vibrators, a recipro 
cating air motor, a cam throw, an eccentric bearing or the 
like, such electrical exciting sources as an electromagnet, 
alternately energized electromagnets mounted in opposi 
tion on a magnetic portion of the cutter assembly or the 
like, or such ?uid exciting sources or systems such as 
pneumatic and hydraulic systems. The exciting device 52 
should also ideally incorporate means for variable fre 
quency and adjustable force level controls. 
The exciting source or device 52 is designed to apply 

an unbalanced force to the cutting blade assembly 24a 
to obtain a forced vibration of the cutting blade 34 through 
a frequency range including a natural frequency. To pre 
vent unnecessarily large vibrations and to bring the vibra 
tory effect which is created within the purview of the 
present invention, the cutting blade assembly 24a through 
its resilient torsion bar 38 suspension system and spring 
is designed to limit the maximum amplitude of the vibra 
tory excursions of the cutting blade 34 without affecting its 
impact force within the working range of lesser amplitude 
when resistance is offered to the cutting blade such as by 
compacted materials or earth. Speci?cally, the torsion bar 
38_has a limited amount of resilient free travel, and this 
together with the spring system provides inherent damp 
ening of the excited cutting blade 34 which limit the 
maximum amplitude of excursion or control the vibrations 
thereof to the range of movement Y in FIG. 6, thereby 
preventing an in?nite force build-up, and stabilizing the 
system to obtain maximum force reinforcement effect in 
the form of concentrated high level kinetic energy which 
can be utilized when resistance is offered to the cutting 
blade by compacted materials or earth. 
Under the present arrangement, the cutting blade as 

sembly 24a has a limited amount of initial free resilient 
movement relative to the earth moving and loading shell 
22a, and this is depicted by the diagrammatic showing 
in FIG. 6, and speci?cally by the letter X which illus 
trates the amount of free relative movement of the cut 
ting blade. One half of this free relative movement on 
each side of the ?xed cutting blade 48 from a ?xed or 
stable position of the cutting blade is denoted X/2. The 
range of movement (X/2) will be used throughout the 
various embodiments illustrated in the drawings to pro 
vide a ready reference symbol for understanding the 
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6 
operation of the present invention. The letter Y in FIG. 
6 depicts the zone wherein inherent dampening is pro 
vided by the system so as to limit, the maximum ampli 
tude of the vibratory excursions. 

In FIGS. 2~3 form of invention, the initial free resil 
ient movement of the cutting blade assembly 24a is pro 
vided by virtue of the torsion bar 38 suspension which 
produces a limited, by resiliently restrained twisting 
movement thereby imparting the predetermined initial 
range of movement X to the cutting blade 34 through the 
curvilinear arms 36 which are attached at opposite ends 
of the torsion bar 38. Vibratory excursions of the cutting 
blade assembly 24a imparted by the exciting source or 
device 52, are limited by the combination of the torsion 
bar suspension and the absorption of energy through 
the ‘compression of the opposed springs 40, 42. This 
limit in the vibratory excursions of the cutting blade as 
sembly 24a is applied to the system only at a point be 
yond the initial movement (useful working range) X as 
indicated by the letter Y in FIG. 6 on each side of the 
cutting blade 34 to obtain maximum force reinforcement 
in the system without creating an in?nite force buildup. 

Thus, it will be apparent that cutting blade 34 can be 
provided with a concentrated high level kinetic energy 
force so that when the leading edge of the cutting blade 
34 engages compacted materials or earth, the compacted 
materials or earth will de?ne a forward reference point 
in the X or free range of movement of the cutting blade 
34, but the cutting blade 34 is capable of still moving 
through the remaining de?ned range of movement im 
posed on the system by the exciting device 52 limited 
only by the dampening thereof in the zone Y at opposite 
ends of the cutting blade 34. In this way, earth or com 
pacted materials can be effectively dislodged without total ' 
dependence on the tractive effort level of the vehicle. 
The unbalanced force applied by the exciting source 

or device 52 is preferably at or near the natural resonant 
frequency of the cutting blade assembly 2411. Forced vi 
bration of the cutting blade assembly 24a at other than 
the resonant frequency is functional and useful as a prac 
tical device, but is less ef?cient from an energy conver 
sion standpoint than resonant systems, and does not em 
ploy the principle of reinforcement to maximum bene?t. 

Also, while the cutting blade assembly 24a is prefer 
ably resiliently mounted by the torsion bar 38 suspension 
system shown, it will be apparent that a limited amount 
of unrestrained initial relative movement of the cutting 
blade assembly 24'a exists prior to the imposition of damp 
ening forces by spring compression being applied thereto. 
Inversion of this system is possible using compression 
springs for resilient suspension and torsion bar dampen 
mg. 

Considering now the form of invention shown in FIGS. 
4-5, it will be seen that the cutting blade assembly 24b 
differs in that the torsion bar 38b is journaled in the sup 
porting plates 32b generally along the midpoint as well 
as the outboard edges of the earth loading and moving 
shell 22b. The inner supporting plates 32b are ?xedly 
mounted to the torsion bar 38b such as by the pins 35 
while the outer supporting plates 32b at opposite edges 
of the earth loading and moving shell 22b receive the 
opposite ends of the torsion bar in a freely rotatable 
condition as in the FIGS. 2-3 embodiment. A pair of 
elongated arms 36b are attached or otherwise ?xed to 
the torsion ibar 38b intermediate the outer supporting 
plates 32b. Each of the rigid arms 36b are joined to the 
cutting blade 34b through a pin and clevis connection 52, 
54 at the lower end thereof. This linkage con?guration 
also has associated therewith a spring dampening system, 
including springs 40b, 421;, similar to the FIGS. 2-3 em 
bodiment, and thus will operate in generally the same 
fashion as the FIGS. 2-3 embodiment. This particular 
construction, however, affords a very compact mounting 
of the cutting blade assembly 24b on the back side of 
the earth loading and moving shell 22b. 
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In the embodiment illustrated in FIGS. 7-8, a plurality 
of cantilevered leaf springs 56 are rigidly mounted to 
the earth loading and moving Shell 220 generally along 
the midpoint thereof, and the two longer centrally lo 
cated leaf springs are pivotally mounted through a pin 
and clevis connection 58, 60 to mount the cutting blade 
340 in a cantilever fashion. Springs 400, 420, similar to 
the FIGS. 2-3 and 4-5 embodiments are employed with 
this particular design to also provide dampening after 
initial relative movement of the cutting blade 34c rela 
tive to the earth loading and moving shell 220. The plu 
rality of leaf springs stacks 56 will achieve the same 
results as the torsion bars of the FIGS. 2-3 and 4-5 
embodiment in that it will provide for a limited amount 
of undampened resilient movement of the cutting blade 
34c, together with the absorption of forces by reason of 
its excitation by the exciting device 52. While the leaf 
spring stacks 56 are illustrated as being mounted in a. 
substantially vertical plane of spring de?ection, it is 
equally practical to mount the leaf-spring stacks in a 
manner which will result in a de?ection plane which is 
parallel or coincident with the cutting blade, and in this 
respect, the leaf spring stacks 56 would be mounted in 
‘a generally horizontal fashion. 
The FIGS. 9-10 embodiment illustrates the use of op 

posed, adjacently positioned helical, coil or spirally wound 
springs 62, 64 at opposite ends of the cutting blade 34d. 
Initial relative movement of the cutting blade 34d is pro 
vided in this embodiment by the resilient suspension sys 
tem including the smaller outer helical coil or spirally 
Wound springs 62. The innermost portions of the inner 
springs 64 are spaced from the supporting plate 44d to 
provide the X range of movement of the cutting blade 
34d prior to establishing inherent dampening in the sys 
tem through absorption of forces provided by the inner 
springs 64. 
The embodiment of the present invention shown in 

FIGS. 1l-12 employs concentrically mounted spirally 
wound springs 66, 68, the outer springs 66 functioning as 
the means for controlling the vibrations of or for limiting 
the amplitude of vibratory excursions of the cutting blade 
34e caused by the exciting device 52, while the inner 
springs 68 provide resilient mounting of the cutting blade 
34e in the same manner as previously described. 

In both the FIGS. 9-10 and FIGS. 11-12 embodiments, 
there is no pivotal or cantilever mounting of the cutting 
blades 34d or 3412 respectively; however, this is not neces 
sary for the operation of the device in the aforementioned 
manner as will be apparent. 

Reference is now made to the embodiment illustrated 
in FIGS. 13-14 which is generally similar to the FIGS. 
9-10 and 11-12 embodiments with the exception being 
that a double acting ?uid motor 70 is mounted to the cut 
ting blade 34;f in opposition to an internally carried 
spirally wound compression spring 72. In other words, 
this particular embodiment shows that it is possible to 
combine ?uid and mechanical devices 70 and 72 in con 
trolling the vibrations of the cutting blade 34f and in 
providing the resilient mounting of the cutting blade 34]‘. 
It will be noted that a rather large supporting plate 74 
is provided to provide the proper support for the com 
bination ?uid motor and spring device shown in this em 
bodiment. It will be apparent that double acting opposed 
?uid motor means at opposite ends of a cutting blade 
may also be employed if desired. 
The device shown in the FIGS. 15-16 embodiment 

operates in a slightly different manner than those previ 
ously described. In particular, a pair of opposed compres 
sion springs 78 are mounted at each end of the cutting 
blade 34g transversely thereof to provide motion of the 
cutting blade 34g generally at right angles to the path of 
travel of the vehicle. The opposed compression springs 
78 are mounted between suitable supporting plates 80 
and 81, the ?rst being ?xedly mounted to the cutting blade 
34g and the latter to earth moving shell 22g. The exciting 
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device 52g produces or imposes a vibratory eifect in a 
sideways or transverse direction relative to the movement 
of the vehicle so that the opposed compression springs 
76 control maximum vibrations of the cutting blade 34g 
within the desired limit. 

In the embodiment shown in FIGS. 17-18, a vertically 
mounted torsion bar 38h is provided in conjunction with 
right hand and left hand spirally wound torsional springs 
82, 84 which are mounted between suitable supporting 
plates 86 a?ixed to the earth loading and moving shell 
22h. At the lower end of the torsion bar 38h, a toggle 
arm and pin connection 88, 90 is provided, the latter ele 
ment being a?ixed to the cutting blade 34h so as to pro 
duce a sidewise or circular arc motion shearing action 
at opposite ends of the cutting blade 34h. Speci?cally, 
this sidewise or circular arc motion shearing action is such 
that opposite ends of the blades may be alternatively or 
concurrently moved in a back and forward fashion gen 
erally in line with the movement of the vehicle rather than 
the transverse movement which is contemplated by the 
FIGS. 15-16 embodiment. 
A slightly different form of invention is shown in the 

FIGS. 19-20 embodiment wherein a properly designed 
con?ned mass 92 is ?xedly or otherwise attached to the 
earth loading and moving shell 22:‘ as illustrated to pro 
vide multi-directional excursions. Displacement of the 
rubber mass 92 and relaxation thereof as caused by the 
vibratory effect of the exciting device 521‘ will cause the 
rubber mass 92 to return to its initial state, and this has 
the effect of controlling or limiting the vibratory excur 
sions created by the exciting device 521‘. The rubber mass 
92 provides a self dampening system which does not pro 
vide the initial resilient mounting system contemplated 
in the previous embodiments. 

In FIGS. 21-23, the present invention is shown as 
being adapted to an end loader 94- of conventional design. 
As illustrated, the end loader bucket ‘96 mounts the cut 
ting blade 34] for a limited amount of initial relative 
movement through a pin and slot connection 98, 100 
adjacent the lower end thereof so that the cutting blade 
34]‘ projects forwardly of the end loader bucket 96. A 
spring absorption system employing compression or coil 
springs 40]‘, 42]‘ similar to that described in connection 
with the previous embodiments is mounted to the end 
loader bucket 96 generally at the midpoint thereof, the 
central supporting plate 44]‘ of the spring absorption sys 
tem also being mounted to the curvilinear supporting arm 
which forms part of the cutting blade 34j. The exciting 
device 52]‘ produces the vibratory excursions of the cut 
ting blade 34]‘ with the spring absorption system acting 
to limit the excursions of the cutting blade 34]‘ in a man 
ner similar to that described in connection with certain 
of the previous embodiments such as, for example, the 
embodiment shown in FIGS. 11-12. Also, when the end 
loader bucket 96 is in the dump at discharge position, 
a self-cleaning of the bucket will result by virtue of the 
vibrating effect which is established. 
From the foregoing, it will now be appreciated that the 

present invention provides novel apparatus for rapid and 
e?icient dislodging of earth or compacted materials in a 
manner not contemplated by prior art devices. The in 
vention has utility for various types of construction 
equipment including, without limitation, scrapers, motor 
graters, bulldozers, end loaders, backhoes, rippers, land 
levelers, scari?ers and plows. Although speci?c embodi 
ments of the invention have been shown and described, 
it is with full awareness that many modi?cations thereof 
are possible. The invention, therefore, is not to be re 
stricted except so far as is necessitated by the appended 
claims. 
What is claimed is: 
1. In an earth moving machine, the combination of 

an earth moving shell having a cutting blade resiliently 
‘mounted thereon and positioned adjacent its lower end, 
the mounting of said cutting blade permitting said ‘blade 
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to move freely with respect to said shell in at least two 
opposite directions for a predetermined range of move 
ment, means for vibrating said blade through a frequency 
range including its resonant frequency, and absorption 
means positioned at the extremes of the predetermined 
range of free movement for absorbing vibratory excursions 
of said blade beyond the predetermined range of free 
movement, said absorption means being ine?’ective when 
said blade is within said predetermined range of free 
movement. H 

2. The combination as ‘de?ned in claim 1 wherein the 
cutting blade means is resiliently mounted to said earth 
moving shell by spring means. 

3. The combination as de?ned in claim 1 wherein said 
cutting blade means is resiliently mounted to said earth 
moving shell by ?uid motor means. 

4. The combination as de?ned in claim 1 wherein said 
cutting blade means is resiliently mounted to said earth 
moving shell by combination ?uid motor and spring 
means. ' 

5. The combination as de?ned in claim 1 wherein said 
means for vibrating said cutting blade at its resonant fre 
quency is applied directly to said cutting blade means. 

6. The combination as de?ned in claim 1 wherein said 
means for absorbing vibratory excursions of said cutting 
blade means comprises a torsion bar operably associated 
with said cutting blade means to limit the amplitude of 
its excursion caused by vibrating said cutting blade means 
at its resonant frequency. 

7. The combination as de?ned in claim 6 wherein said 
torsion bar is mounted in a substantially horizontal posi 
tion relative to said earth moving shell, and at least one 
pivotally mounted arm depending therefrom which sup 
ports the cutting blade means adjacent its lower end in 
the vicinity of the bottom edge of the earth moving shell. 

8. The combination as de?ned in claim 7 wherein each 
of the pivotally mounted arms is interconnected to said 
cutting blade means through a pin and clevis connection. 

9. The combination as de?ned in claim 6 wherein said 
torsion bar is mounted to said earth moving shell in a 
plane substantially normal to said cutting blade means, 
and said resiliently mounted cutting blade means is pivot 
ally mounted to said torsion bar adjacent its lower end 
whereby vibration of said cutting blade means at its res 
onant frequency provides oscillation thereof and wherein 
the amplitude of excursion of said blade means is limited 
by said torsion bar. ' 

10. The combination as de?ned in claim 1 wherein said 
means for absorbing the vibratory excursions of said cut 
ting blade means comprises a plurality of leaf springs 
which are ?xedly mounted at one end of said earth moving 
shell and at its other end are interconnected to the cutting 
blade means. 
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11. The combination as de?ned in claim 1 wherein the 

means for absorbing the vibratory excursions of said cut 
ting blade means comprises oppositely disposed ?uid 
motor means which have a con?ned stroke of operation 
in a plane which is substantially parallel to said cutting 
blade means. 

12. The combination as de?ned in claim 1 wherein said 
means for absorbing the vibratory excursions of said cut 
ting blade means comprises opposed spring means which 
exert spring rate forces in a plane which is substantially 
parallel to said cutting blade means. 

13. The combination as de?ned in claim 1 wherein said 
means for absorbing the vibratory excursions of said cut 
ting blade means comprises combination ?uid motor and 
spring means which are operative in a plane which is 
substantially parallel to said cutting blade means. 

14. The combination as de?ned in claim 1 wherein said 
means for absorbing the vibratory excursions of said cut 
ting blade means comprises spring means which is mount 
ed to said cutting "blade means in a manner to produce 
controlled ‘movement thereof in a plane substantially nor 
mal to the direction of movement of the earth moving 
vehicle. 

15. The combination as de?ned in claim 14 wherein 
said spring means comprises a pair of oppositely acting 
compression springs which surround a journal ?xedly 
mounted to said cutting blade means in a plane substan 
tially normal to the plane of movement of said cutting 
blade means. 
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