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[57] ABSTRACT 
A drive for an elevator in an earthmoving machine 
which includes an hydraulic motor, ?ywheel and reduc 
tion gearrtrain mounted in a separate housing which is 
pivoted for rocking movement about the elevator drive 
shaft and which includes a spring between the housing 
and the frame of the vehicle to permit limited rocking 
in the face of reaction torque when shock loads are en 
countered by the elevator. 

1 Claim, 4 Drawing Figures 
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RESILIENTLY MOUNTED ELEVATOR DRIVE 
HOUSING 

In a scraper type of earthmoving machine dirt tends 
to pile up in front of the scraper blade which interferes 
with its scraping efficiency as well as increasing the 
load on the draft frame. Consequently an'inclined ele 
vator is employed just ahead of the blade having ?ights 
which act on the underside of the elevator, to raise the 
loosened earth including rock structure out of the way 
of the blade for depositing in the bowl behind the 
blade. Because of the difficulties in providing a direct 
mechanical drive from the tractor the tendency has 
been to use an hydraulic motor closely coupled to the 
elevator drive shaft via reduction gearing. To make up 
for the lack of inertial mass in the hydraulic motor 
needed to carry through peak loads, it has been pro 
posed to use a ?ywheel on the motor shaft. It has been 
found, however, that when a ?ywheel is used the life of 
the gearing is reduced and breakage is experienced, 
particularly when working in rocky soil. 

It is accordingly an object of the present invention to 
provide a drive for an elevator associated with a 
scraper blade or the like, and having a motor, ?ywheel 
and gear train, which is capable of operating in condi 
tions of severe shock loading but which avoids the set 
ting up of transient peak forces in the gears thereby to 
avoid undue wear and breakage and enabling the gears 
to operate for long periods without maintenance or re 
placement. It is a related object to provide a drive for 
an elevator which, for a given amount of average trans 
mitted power, protects the gears so effectively against 
transient forces that there is no need to resort to heavy 
cumbersome gearing, shafting or supporting structure. 

It is another object of the invention to provide a drive 
for an elevator in an earthmoving machine which ena 
bles the elevator to momentarily slow down upon en 
countering a rock or other obstruction so that high 
transient peak forces are not only avoided in the reduc 
tion gears but also in the elements of the elevator itself 
adding to the life of the elevator. 

It is a more detailed object of the invention to pro 
vide an elevator drive which includes a spring effec 
tively connected in series with the load which not only 
prevents development of peak forces but which acts as 
an energy storage element to absorb energy at one 
point in the cycle and to efficiently restore it to the sys 
tem at a subsequent point. Thus it is an object to pro 
vide a drive which is highly efficient and which tends 
to minimize the energy dissipated by impact with rocks 
or the like. 
Other objects and advantages of the present inven 

tion will become apparent when the following detailed 
description is read in conjunction with the attached 
drawing, in which: 
FIG. I is an elevational view of a self-loading scrap 

ing machine which is equipped with an elevator drive 
mechanism that is mounted in accordance with the 
present invention; 
FIG. 2 is a fragmentary, enlarged elevational view of 

the elevator drive portion of the scraping machine 
shown in FIG. 1; 
FIG. 3 is a sectional view taken along the line 3-—3 

in FIG. 2 to further illustrate the elevator drive mecha 
nism and mounting; . 

FIG. 4 is a block diagram of the power train. 
While the invention will be described hereinafter in 

connection with a single illustrated embodiment, it is to 
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2 
be understood that the intent is not to limit it to that 
embodiment. On the contrary, the intent is to cover all 
modi?cations, alternatives and equivalents falling 
within the spirit and scope of the invention as de?ned 
by the appended claims. 
Turning now to the drawings, and particularly to FIG. 

1, it will be seen that the articulated earth moving ma 
chine shown is a self loading scraper comprising a pow 
ered tractor 11 which is pivotally connected by a 
gooseneck and draft frame unit 12 to a bowl assembly 
13, the tractor 11 and the bowl assembly 13 being sup 
ported by respective sets of ground engaging wheels 14 
and 15. 
At the forward lower edge of the bowl assembly 13 

there is a transversely extending scraper blade 16, 
which typically comprises a plurality of spaced, heavy 
duty cutting teeth. For adjusting the vertical position of 
the scraper blade 16, there is an hydraulic ram 17 (only 
one can be seen) at either side of the bowl assembly 13. 
Suitably, the rams 17 are pivotally connected, as shown 
between the forward part of the bowl assembly 13 and 
the draft frame and gooseneck unit 12, so that they can 
be actuated to rock the bowl assembly 13 forwardly for 
lowering the scraper blade 16 into any one of a series 
of ground scraping positions or rearwardly for raising 
the scraper blade 16 to a travel position. 
Disposed at the front of the bowl assembly 13 there 

is an elevator mechanism, indicated generally at 18 in 
FIG. 2, for carrying the loosened dirt or other material 
away from the vicinity of the scraper blade 16and de 
positing it in a bin or chamber provided by‘the bowl as 
sembly 13. As here shown, the elevator mechanism 18 
extends upwardly and rearwardly from a lower and po 
sitioned immediately above the scraper blade 16 to an 
upper end positioned above the bin. The bin or cham 
ber is conventionally defined by a pair of opposed side 
walls 21 ‘(again only one can be seen), a rear wall 22, 
and a ?oor 23. As is known, for convenient and effi 
cient emptying of the bin, the floor 23 may comprise an 
hydraulically powered movable portion 24 and a ?xed 
portion 25, and the rear wall 22 may be de?ned by an 
hydraulically powered ejector blade. With this con 
struction, the bin can be emptied by opening portion 24 
and actuating the ejector blade 22 to push the material 
in the bin forwardly toward the opening. Generally, it 
is emptied at a desired dump site while the machine is 
in motion so that the ejected material is substantially 
evenly distributed over the dump site area. 
The illustrated elevator mechanism 18 is of more or 

less conventional construction. Referring additionally 
to FIGS. 2 and 3, it includes a pair of transversely 
spaced longitudinal frame members 31 (only one of 
which can be seen), which are rigidly interconnected 
by longitudinally spaced transverse members (not 
shown). Extending between and journalled on the 
upper and lower ends of the frame members and ex 
tending outwardly therefrom there are respective 
shafts, including a drive shaft 32 at the upper end. 
Sprocket wheels 33 are ?xed to the ends of the shaft 32 
outwardly of the conveyor frame members 31. The por 
tion of the shaft 32 that is between the conveyor frame 
members 31 is housed within a sleeve 34, which aids in 
protecting the bearings (not shown) from contamina 
tion by dirt, dust and other debris. 
For transporting the loosened material from the area 

of the scraper blade 16 and depositing it in the bin pro 
vided by the bowl assembly 13, the elevator mechanism 
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18 includes a plurality of longitudinally spaced trans 
verse ?ights 36. The ?ights 36 are pinned at their ends 
as at 37 between a pair of endless chains 38 which, in 
turn are trained around respective sets of upper sprock 
ets and lower idler wheels 33. The endless chains 38 are 
further trained over intermediate idler wheels 39 jour 
nalled on brackets 41 (only one of which can be seen) 
which are ?xed to the respective conveyor frame mem 
bers 31. The elevator sprockets and idlers rotate coun 
terclockwise with the dirt being lifted along the under 
side. 
The elevator mechanism 18 is preferably mounted on 

the bowl assembly 13 so that its forward lower end is 
normally biased to dig deeply into the loosened mate 
rial, but nevertheless free to swing upwardly to clear 
any unloosened material or exceptionally large rocks 
that may be encountered. Such mounting may be en 
tirely conventional and forms no part of the present in 
vention. It is, therefore, not shown in detail, with the 
exception that the upper end of one conveyor frame 31 
can be seen in FIG. 3 as being ?xed to a bracket 42 
which, in turn, is pivotally connected at 43 to a frame 
member 44 of the bowl assembly 13. 
To transmit power between the tractor 11 and the 

bowl assembly 13 while permitting the operation of the 
entire scraper to be controlled from an operator’s posi 
tion or seat 46 on the tractor l1, ?uid powered drives 
are used for the various functions of the bowl assembly 
13. Such drive requires nothing other than ?exible hose 
couplings 47 between the tractor 11 and the bowl as 
sembly 13. For control of the various ?uid drives, con 
trol levers 48 for manual operation of suitable control 
valves (not shown) are mounted within convenient 
reach of the operator’s seat 46. 

In accordance with the present invention a motor is 
provided having an associated ?ywheel and speed re 
duction gearing for driving the conveyor drive shaft 
with the motor, ?ywheel and gearing being mounted in 
a housing which is rockable about the drive shaft and 
which is resiliently restrained with respect to the frame 
of the vehicle to permit limited rocking movement to 
prevent buildup of destructive transient forces. Thus I 
provide a drive unit generally indicated at 50 having a 
housing 51 enclosing a hydraulic motor 52, ?ywheel 53 
and reduction gear train 54, the output of which is di 
rectly coupled to the elevator drive shaft 32. The end 
of the drive shaft extends directly into the housing 51 
through a collar 55 formed in the wall of the housing. 
The housing, it will be noted, has no direct connection 
with the frame and is thus free to rock bodily about the 
shaft. To restrain the rocking movement resulting from 
the reaction force from the elevator drive shaft under 
operating conditions, a resilient restraint is provided in 
the form of a coil spring 56. The coil spring is con 
nected at one end by a pin 57 to an arm 58 bolted or 
otherwise secured to the housing 51. The other end of 
the spring is anchored by a pin 59 to the upper end of 
a bracket 61 which is mounted upon the bracket 42 
connected, as previously noted, to the frame of the 
bowl assembly. 

In operation the scraper is lowered so that the blade 
16 bites into the surface loosening soil and rock struc 
ture which piles up ahead of the ‘elevator and into 
which the elevator moves as the vehicle proceeds for 
wardly. Rotation of the motor 52 drives the ?ywheel 
and input of the gear train at high speed. This produces 
rotation of the elevator drive shaft at an appropriate 
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speed to drive the elevator ?ights at a speed which may 
be on the order of 220 feet per minute. Upward and 
rearward movement of the ?ights on the underside 
causes the loosened earth and rocks to be propelled up 
wardly for depositing in the scraper bin. 
The spring 56 acts to resist the reaction torque im 

posed by the elevator drive shaft 32. The spring is suffi 
ciently stiff so that relatively little rocking movement of 
the housing need occur when the scraper operates in 
soil of even and loose consistency. However where 
there are rocks or pieces of concrete or other foreign 
material having appreciable size and weight the impact 
with the elevator ?ights tends to produce a shock upon 
the entire drive train. In the case of a loose rock of 
large size, the rapid acceleration of the rock in elevator 
velocity is accompanied by a correspondingly high ac 
celerating force concentrated against the elevator 
?ight. The force is further increased when the obstruc 
tion is not loose but imbedded in clay or the like and 
must be forcibly torn free. The ?ywheel, which is in 
cluded in the system to carry through peak loads, tends 
to be suddenly decelerated by the relative blockage of 
the elevator ?ight. Such sudden deceleration tends to 
be accompanied by peak values of torque in the drive 
system. The gear train is, so to speak, “trapped” be 
tween the elevator which is suddenly decelerated and 
the ?ywheel whose reaction to sudden deceleration is 
to produce a large torque. Indeed where the rate of de 
celeration is infinite, force tends to be in?nite. In the 
present construction, incorporating the spring 56, reac 
tion torque which is effective between the drive shaft 
and the housing 51 acts to compress the spring 56 ac 
companied by clockwise yielding movement of the 
housing. Thus instead of a sudden application of peak 
torque to the gears upon striking a rock or other ob 
struction, the torque is limited to that amount which 
may be exerted by the spring in its stressed state. Thus 
the peak torque becomes more a matter of design than 
of accident. The gears, not being subjected to repeated 
shock loads, exhibit a much longer life and there is no 
need to resort to large cumbersome gears and shaft sec 
tions to meet the peak loading. 
The spring rate of the spring 56 is a matter of design 

well within the capability of one skilled in the art. The 
spring rate is made sufficiently low so that yielding may 
occur even upon striking of relatively small rocks or 
obstructions and yet sufficiently high so that bottoming 
of the spring convolutions will not occur even when rel 
atively large rocks are encountered by the conveyor 
?ights. The length of the spring, also, is a matter of de 
sign judgment and where a longer spring is desired the 
spring may be arranged generally longitudinally of the 
conveyor rather than transversely, accompanied by 
corresponding rotation of the equilibrium position of 
the arm 58. If desired the spring may be of the type 
known as “variable rate” in which the convolutions are 
more closely spaced at one end of the spring than at the 
other to achieve progressive bottoming of the convolu 
tions under a heavy load. While the spring is used in its 
compression mode, it will be apparent that the spring 
may be mounted so that it elongates when an obstruc 
tion is engaged, for example, by mounting it at 180° 
from the position shown. 
Where the present invention is employed the elevator 

?ights and other components are protected in addition 
to the protection afforded the gear train. The reason 
for this is that as a ?ight moves into contact with a large 
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rock, for example, the rock resists acceleration, pro 
ducing a reaction force which is proportional to the ac 
celeration in accordance with .Newton‘s well-known 
law. This reaction force is immediately re?ected as ad 
ditional torque loading on the elevator drive, causing 
immediate additional compression of spring 56 and 
movement of the arm 58 connected to the gear housing 
which in turn produces a momentary decrease in the 
speed of the conveyor drive shaft 32. Thus the con 
veyor ?ight is momentarily slowed and the reaction 
force of the rock against the ?ight is less than it would 
be otherwise, thereby reducing the likelihood that the 
?ight will be bent by the impact and reducing the 
chance that the shaft 32 and the other force transmit 
ting elements in the elevator will be strained or broken. 
After the rock has been accelerated in the direction 

of movement of the ?ight, with the peak force 
producing condition successfully overcome, the reac 
tion torque applied to the shaft 32 decreases permitting 
the spring 56 to expand slightly to a new, temporary 
equilibrium condition. Expansion of the spring is ac 
companied by momentary speed-up at the elevator 
?ights. The free capability of the spring to compress 
and expand means that energy is conserved. Energy 
which is stored in the spring upon striking an obstruc 
tion is, a moment later, given up and acts momentarily 
to augment the speed of the motor and ?ywheel. Thus 
the invention is to be distinguished from the use of slip 
ping clutches or the like where the protective slippage 
results in a wastage of energy. 
The term “elevator drive shaft” as used herein refers 

to any drive shaft exiting from the gear housing for the 
purpose of powering the conveyor. 
While the invention has been described in connec 

tion with an hydraulic motor 52 the invention contem 
plates that an electric motor may be substituted there 
for; hence the term “motor" used in the claims is in 

rial. 
6 

I claim as my invention: 
1. In an earthmoving machine of the type having: 
1. a wheeled bowl assembly having an open end and 
de?ning an earth receiving receptacle, 

2. a scraper blade mounted on said assembly adjacent 
the open end of said receptacle, 

3. an elevator mounted on said assembly including a 

l5 

4. 

series of ?ights for conveying dirt from the region 
of said blade'upwardly and rearwardly for deposi 
tion in said receptacle, 
3a. said elevator having a drive shaft at the upper 

_ end thereof; 

and further having a power transmission system for 
driving said elevator, said system including: 

a housing ?oatably mounted for. rocking move 
ment at one end of said drive shaft, 

5. an hydraulic motor mounted on said housing, 

20 6. 

25 

30 

tended to cover any self contained source of driving en- '‘ 
ergy. While the invention has been described using 
spring 56 as the resilient element, it will be apparent 
that other means may be used, within the scope of the 
invention, to provide resilient restraint such as an elas 
tic body of gas or a body of rubber or rubber-like mate 
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5a. said motor having a motor shaft, and 
a reduction gear train mounted in said housing 
having an input shaft and an output shaft, said 
input shaft being connected to said motor shaft and 
said output shaft being connected to said elevator 
drive shaft; the combination with said power trans 
mission system of: 
A. a ?ywheel mounted on said motor shaft having 

suf?cient inertia to produce high values of torque 
in said power transmission system in response to 
deceleration resulting from engagement of one 
or more of said elevator ?ights with rocks and 
similar foreign material obstructions, thereby to 
overcome such obstructions while reducing vari 
ations in torque-loading applied to said motor; 
and, 

B. an energy storing spring interposed between said 
housing and said bowl assembly for limiting the 
value of torque imposed on said gear train by said 

‘ ?ywheel to the value exerted by said spring in its 
stressed state whereby imposition of transitory 
high peak values of torque upon said gear train 
by said ?ywheel is precluded. 

* * * =l= 


