
July 20, 1954 D. E. HENDRICKSON ET AL 2,684,162 
MATERIAL HANDLING MACHINE 

Filed May 24, 1951 2 Sheets-Sheet l 

NVENTORS 

w \ DONAL D E. HENDRICKSON 
\ - - - W to THEODORE N. HACKETT 

& DANIE. M. SCHWARTZ 

\ s - - - - - - y BY 2.--C6 - 6-92-712/ 
ATTORNEYS 

  



July 20, 1954 D. E., HENDRICKSON ETAL 2,684,162 
MATERIAL HANDLING MACHINE 

Filed May 24, 195l 2. Sheets-Sheet 2 

INVENTORS 
DONADE. HENDRCKSON 
THEOD ORE N. HACKETT 
8, DANEL M. SCHWARTZ 

BY uzaz7 &zeta 
ATTORNEYS 

  



Patented July 20, 1954 2,684.162 

UNITED STATES PATENT OFFICE 
2,684,162 

MATERA, HANDLENG MACHINE 

Donald E. Eendrickson, Theodore N. Eackett, 
and Daniel M. Schwartz, Salt Lake City, Utah, 
assignors to The Eimco Corporation, Salt Lake 
City, Utah, a corporation of Utah 
Application May 24, 1951, Serial No. 228,082 

(C. 24-13) 3 (Claims. 

This invention relates to laterial handing Isla - 
chines having an overhead material handling 
bucket. 

It is a principal object of the invention to pro 
wide a rugged Self-propelled machine for loading 
and handling bulk laterial which is particularly 
adapted for use in nines and tunnels where low 
head room requirements and compactness are 
essential features. 
An object of the invention is the provision of 

such a device for lifting, transporting and load 
ing materials in Substantial capacities. 
Another object is to provide a material handling 

structure for an overhead material handling ma 
chine provided With Variable torque ratio rocker 
arms, characterized by a digging and lifting por 
tion, a transporting portion and a discharge por 
tion. 
A further object is to provide a material 

handling structure of the class described wherein 
the material handling bucket travels in a straight 
line parallel to the base level of the machine dur 
ing the transportation portion of the digging, 
transporting and discharge cycle of operation, 
These and other objects and advantages of the 

material handling machine of the invention will 
be apparent from the following description of a 
preferred embodiment of the invention with ref 
erence to the accompanying drawings in which: 

Fig. 1 is a right side elevation of the overhead 
material handling machine of the invention; 

Fig. 2 is a front view of the machine shown in 
Fig. 1 of the drawings; and 

Fig. 3 is a diagrammatic view of the variable 
torque ratio rocker arm assembly with the shovel 
bucket at various stages of elevation. 

Generally, the material handling machine of 
the invention comprises an automotive vehicle 
and a power actuated material gathering recep 
tacle carried thereon, means for trainsferring the 
receptacle from a depressed material gathering 
position at One end of the vehicle to an elevated 
material dumping position at the other end of 
the vehicle comprising rail members extending 
along each Side of the vehicle and paired rocker 
members each having an extended curved sur 
face adapted to roll along the top face of one of 
the rail inenbers, means connecting the recepta 
cle in an extended position to the rocker members 
adjacent one end of the extended curved sur 
faces thereof, the curved Surfaces comprising a 
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plurality of arcuate portions, the sums of the radii 
of curvature of one of the arcuate portions of the 
curved Surfaces about the point of approximate 
furthest extension of the shovel bucket and the 55 

2 
elevations of the supporting structure above the 
base level of the inachine at the corresponding 
pointS of contact of the arcuate portions with 
the Supporting structure being substantially con 
Stant, whereby the point traverses a rectilinear 
path parallel to the base level of the machine 
When the arcuate portion is in rolling engagement 
With the Supporting structure, and power actu 
ated naeans for constraining the rocker members 
to roll along the rails on the extended curved 
Surfaces from the end adjacent the receptacle to 
the opposite end thereof. 
Thus it will be seen that regardless of Whether 

the Supporting tracks for the over-head material 
handling Structure are parallel to the base level 
of the machine or are inclined or curved toward 
either the rearward or forward end of the ma 
Chine With respect to the base level, the radii of 
Curvature of the arcuate portion of the curved 
Surfaces, which provide the low head room fea 
ture of the loading machine, about the point of 
furthest extension of the shovel bucket are of 
Such length that the point of furthest extension 
is aaintained in a rectilinear path when the arc 
is in rolling engagement with the supporting 
tracks. 
With reference to the illustrative embodiments 

of the invention and in particular to Figs. 1 and 2, 
there is shown a material handling machine en 
bodying the principles of the invention which gen 
erally comprises a main frame or body 3 mounted 
On Crawler or Self-laying track units 2. At the 
forward end of the frame is the power plant gen 
erally designated S. 
The main frame 8 carries the material 

handling Superstructure and an overhead bucket 
assembly 8. 

In the illustrated form of the invention the ma 
terial handling Superstructure and the overhead 
bucket assembly are suspended from the base of 
the main frame of the machine affording maxi 
nufm Stability and a minimum of head room when 
handling material under a wide variety of condi 
tions. 
The SuperStructure of the material handling 

machine generally comprises a pair of main side 
frames 8, Secured to the main frame of the 
loader. The upper edge of these frames carries 
the rails or tracks 26 which are engaged by the 
Curved Surfaces of the side frames 22 of the over 
head bucket assembly. 
A bumper fianne 28 which also serves as a sup 

port for the bucket reels 26, and the bucket drive 
mechanisrin, generally designated 28, is supported 
at its lower ends from side frames S. The upper 
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end of the buiper frame is secured by a pair of 
bumper struts 3 to the main frame of the loader. 
The overhead bucket assembly of the material 

handling machine is of the overhead rockei type. 
The side frames 22 of the rocker structure have 

curved lower surfaces, as will be more fully de 
scribed hereinafter, for rolling engagement with 
the rails or trackS 2. The curved Surfaces have 
inboard and outboard grooves to receive guide 
cables 32 and Sá, which ends are connected in 
reverse manner to the rocker structure and the 
material handling SuperStiructure. 
In the Wide Section of the rocker frames are 

mounted spring loaded bumpers 36 which are 
designed to absorb the high discharge momentum 
of the rocker bucket, Without causing the front 
end of the machine to lift upwardly. In the 
dumping position the spring loaded pistons 38 
of the buimpers 36 contact bumper plates 4 Se 
cured to the top of bumper frame 24. 

Fiat chains or cables A2 are attached at One 
end to the bucket, reels 26 and the other ends are 
secured to the rocker aims by chain end bolts 
46, whereby rotation of reels 26 raises and lowers 
the shovel bucket 33 as the curved Surfaces of the 
rocker fraines roll along the tracks 2. 
With reference to Fig. 3 of the diaWingS, there 

is shown a diagrammatic view of one form of the 
rocker arm structure of the invention wherein the 
supporting tracks are parallel to the base level of 
the machine, with the shovel bucket at various 
stages of elievation. The curved Surfaces of the 
rocker arms which have rolling contact With 
tracks 28, shown diagrammatically as line E-F, 
comprise three arcuate portions: A-B, B-C and 
C-id; having radii R1, R2, and R3, respectively. 
Each arc, during the digging and lifting, trans 

porting, and discharge cycle of the material 
handling machine, contacts the rolling path 
E-F between points A'-3', B-C', and C'-D', 
respectively, and the tip of the bucket lip O 
describes a corresponding arcuate path it)-ac, 
ac-j, and y-e. 

it will be seen that the arc described by lip 
O of the shovel bucket reaches its maximum 
height above the tirack line E-F, at point a 
Which corresponds to point B of the digging and 
lifting arc A-B. Point, a is therefore the mini 
mum head room that can be obtained for the 
given combination of bucket and rocker arms. 
From point a to point, y the lip of the bucket 
traverses a rectilinear path parallel and equal to 
the track line 3'-C, and from point gy the arc 
described by the lip curves sharply downwardly 
to the discharge point, 2. 
The digging arc A-B of the curved rocker arm 

has a relatively Snial radius R1 to provide for 
relatively fast raising of the bucket, and the 
bucket lip traverses a substantial distance U-ac 
congared to the distance A'-B' that the rocker 
arms travel along the tracks 20. 
The second arcuate portion B-C has a radius 

R2 centered at point O on the bucket; therefore, 
When the rocker arms roll on the tracks from 
point E3’ to C, the bucket lip travels an equal dis 
tance ac-y, and the path described by point O, 
the ceilter of the circle having a radius R2, is a 
straight line parailei to the rolling path of the 
arc B-C. 

he third or discharge arc C-D has a very 
Small radius tra; therefore, the bucket lip moves 
a substantial distance y-a for a very Small dis 
tance C'-' covered at the rolling path, thus 
providing a substantially rotative movement to 
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4. 
the bucket which facilitates material discharge 
therefronn. 
While the rocker arms shown in the dra Wings 

comprise three arcuate portions which together 
form the digging and lifting, transporting and 
discharge cycle of the overhead loader, any coin 
venient number of arcs, may be eiingioyed, or 
one or more of the aircuate portions of the curved 
rocker arms may be of a cointinuously increasing 
or decreasing radii of curvature, wherevel' in 
creasing or decreasing torque demands are de 
sired. For example, the digging and lifting rol 
tion A-B and the discharge portion C-D of the 
curved Surfaces of the rocker airns inlay be pro 
vided with continuously increasing ac3, in con 
junction with the arc B-C which provides the 
low head room rectilinear transporting feature 
of the overhead shovel assembly. 

Similarly, the arc 3-C which provides tile low 
head room feature of the loading machine Will 
have an increasing or decreasing radii of curva 
ture on transportation loaders which have rails 
or tracks which are not horizontai, but Slope 
either toward the rearward or forward ends of 
the material handling machine. For example, 
on installations where it is desired to have the 
tracks 2 slope upwardly toward the rear Ward 
end of the inachine to provide for more positive 
return of the shovel bucket from the discharge 
position to the digging position, arc B-C Will 
be of continuously decreasing radius of curvature, 
approximately about the point of furthest ex 
tension of the showed bucket. The decrease in 
the radius of curvature will be proportional to the 
increase in height from the horizontal of tracks 
20 between points B and C', the rolling path 
traversed by arc B-C. 
The structure herein described inay be Wali 

ously modified and changed as to details and 
operation to suit different requirements and COil 
ditions, and the form of the loader adapted to 
carry the overhead bucket assenbly may be of 
any convenient design. 
From the foregoing description it will be seen 

that the invention provides a material handling 
machine comprising a Supporting structure and 
a bucket assembly including a rocker Stl’uctul'e 
having curved surfaces for rolling engagement 
with the Supporting structure and a shovel bucket 
Supported by and extending from the rocker 
structure, the curved surfaces conprising a plu 
rality of arcuate portions, one of the arcuate por 
tions having a curvatul'e Such that the point of 
furthest extension of the shovel bucket traverses 
a rectilinear path when such arc portion is in 
rolling engagement with the suppoiting stric 
ture, whereby the ains, objects and advantages 
of the invention are fully accomplished. 

Related subject matter is disclosed and claimed 
in the following agplications: Serial No. 91,807, 
filed October 24, 1950; Serial No. 191808, filed 
October 24, 1950; Serial No. 230,365, filed June 7, 
1951; Serial No. 261,834, filed TDecember 14, 1951; 
Serial No. 261,835, filed December 14, 1951. 
We claim: 
1. A material handling structure for an over 

head material handling machine cornprising 
paired rocker alms and a shovel bucket supported 
by and extending from said arins, curved sur 
faces on said rocker arms adapted for rolling 
engagement With track Ways on the material han 
dling machine, a portion of said curved surfaces 
being shaped such that the point of furthest ex 
tension of the shovel bucket traverses an extend 
ed rectilinear path from a point substantially 
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at the center of the machine to a point substan 
tially at the rear of the machine along the highest 
level reached by said point above the machine 
When said portion is in rolling engagement with 
the material handling machine. 

2. A material handling structure for an over 
head material handling machine as defined in 
claim 1 wherein said portion is intermediate the 
ends of Said Curved surfaces. 

3. A material handling structure for an over 
head material handling machine comprising 
paired rocker arms and a shovel bucket supported 
by and extending from said arms, curved surfaces 
On Said rocker arms adapted for rolling engage 
ment with trackways on the material handling 
machine, an intermediate portion of said curved 
Surfaces being a circular arc about the point of 
furthest extension of the shovel bucket whereby 

O 

6 
Said point traverses an extended rectilinear path 
from a point substantially at the center of the 
machine to a point Substantially at the rear of 
the machine along the highest level reached by 
Said point above the machine When said circular 
portion is in rolling engagement with the ina 
terial handling machine. 
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