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The invention relates to automotive shuttle 
cars which are now used extensively in mines 
to haul mined material, such as coal, from the 
working area of a mine to the main line haulage, 
and has particularly to do with shuttle cars of 
the type that are equipped at their outer ends 
with discharge sections which are pivoted to the 
cars for vertical adjustment throughout substan 
tial arcs so that the material transported by the 
cars may be delivered directly to belt conveyors, 
mine cars, or any other instrumentality which 
forms the main line haulage. 
For discharging the material that it hauls, a 

shuttle car of the type here Contemplated is pro 
vided with a continuous flexible conveyor which 
has an active strand that extends throughout 
the bottom of the car and of the discharge sec 
tion that is pivotally connected to the car, the 
conveyor being driven at the outer end of a dis 
charge section by a motor that is mounted on 
the car. Due to the Weight of the material in 
the car that is sustained by the conveyor, par 
ticularly at the beginning of an unloading oper 
ation, a large amount of power is required to 
drive the conveyor and heavy strains are accord 
ingly imposed upon the conveyor driving cone 
nections, which, because of the vertical adjust 
ability of the discharge section, are necessarily 
of a fiexible character. 
The object of the invention is to provide shut 

tle cars of this type with a conveyor drive of the 
articulated shaft type that is so constructed and 
arranged that the conveyor is driven with a min 
imum loss of power efficiency throughout the 
range of vertical adjustment of the discharge 
section of the car, and that the portion of the 
drive that is attached to the discharge section 
may move freely in a vertical direction with such 
Section. 
The invention is illustrated in the accompany 

ing drawings, of which Fig. 1 is a plan view of 
the front portion of a shuttle car, including all 
of its discharge section; Fig. 2 an elevation of 
the car taken on the broken line II-II, Fig. 1; 
Fig. 3 a sectional view of a detail of the drive, the 
view being taken on the line III-III of Fig. 2; 
and Fig. 4 a vertical sectional view through a 
cable reel box, the plane of view being indicated 
by the line IV-TV, Fig. 1. 
The shuttle car f, whose forward end only is 

illustrated in the drawing, may be of the self 
loading type or of the type that is loaded by a 
loading machine or otherwise. The car is of the 
automotive type having wheels 2 adapted to be 
controlled in the usual manner by a steering 
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Wheel. 3, and is provided with a material-receiv 
ing hopper having side was $ which flare out 
wardly from the bottom of the car and then ex 
tend Vertically. To the forward end of the car 
there is pivotally connected at e a discharge sec 
tion i? that is vertically adjustable and which 
is shown in Fig. 2 in full lines in its uppermost 
and in dotted lines in its lowermost position. 
The discharge section may be raised and lowered 
by hydraulic jacks 2 whose lower ends are piv 
otally connected to the car body and whose upper 
ends are similarly connected to the discharge 
Section. 
A continuous flexible conveyor 3, provided 

with scraper fights dé, has its active strand ex 
tending throughout the bottom of the hopper 
portion of car and throughout the bottom of 
discharge section for delivery of material from 
the car to a main line haulage. Effectively to 
apply driving power to the conveyor, its side 
chains are driven by sprockets is that are con 
nected to a driven shaft 6 at the outer end of 
the discharge section, power for the drive being 
supplied by a motor which is borne by the 
car body at the rear of pivot 3 in the available 
space below the outwardly flaring portion of one 
of the side walls 4 that form the hopper. 
The conveyor drive provided according to this 

invention consists of an articulated shaft that 
extends from the motor to the outer end of the 
discharge section, the shaft comprising an inner . 
section that is connected at its inner end by a 
universal coupling to the motor, an outer section 
Whose Outer end is connected by a universal cou 
pling to the conveyor, and an intermediate section 
which is rotatably borne by the car body in front 
of the pivotal connection of the discharge section 
to such body, and which is connected at its ends 
by universal couplings to the adjacent ends of 
the inner and Outer shaft sections. 

Having reference to the embodiment of the 
invention illustrated in the drawings, motor 
drives a horizontally disposed driving shaft 26 
through a suitable speed reducer 2. An up 
Wardly inclined inner section 22 of an articulated 
drive shaft is connected at its inner end by a 
universal coupling 23 to drive shaft 20, and is 
connected at its Outer end by a universal cou 
pling 24 to an end of a short intermediate shaft 
section whose axis is upwardly inclined with rela 
tion to that of inner shaft section 22. Interme 
diate shaft section 25 is journaled in antifriction 
bearings within a housing 26 which is rigidly con 
nected to the car body. The outer end of inter 
mediate shaft section 25 is connected by a un 

  

  



3 
versal coupling 27 to the inner end of an outer 
section 28 of the articulated shaft, and the Outer 
end of this section is connected by a universal 
coupling 29 to a worm shaft 30 that meshes with 
a worm 3 attached to the conveyor drive shaft 
6 at the outer end of discharge section . 
In Fig. 2 discharge section f is shown in full 

lines at the highest position to which it can be 
adjusted for discharging material and is shown 
in dotted lines in its lowermost adjustable posi 
tion, and the arc through which the Outer end of 
outer shaft section 28 can swing throughout the 
range of adjustment of the discharge section is 
indicated at /32, the arc being struck from the 
center of universal coupling 27 at the inner end of shaft section 28. So that power can be trans 
mitted to the conveyor with a minimum loss of 
efficiency throughout this range of adjustment of 
the disbharge section, the axial line of interme 
diate shaft section 25 preferably bisects arc 32. 
Similarly to minimize the loss of power efficiency, 
the angle formed between the axial line of inner 
shaft section 22 and that of intermediate shaft 
section 25 is, as shown, preferably the same as 
the angle formed between the axial line of shaft 
section 22 and that of horizontally disposed drive 
shaft 20. N 

Because intermediate shaft-section 25 is in 
front of the pivot axis of discharge section and 
because the intermediate shaft section is borne 
by the car body with relation to which the dis 
charge section moves throughout its range of 
adjustment, there is a variation in the length of 
outer shaft section 28 in the variable adjusted 
positions of the discharge section. To compen 
sate for this variation in length, shaft section 28 
is provided with a slip joint such as shown in 
Fig. 3. As there illustrated, the inner end of 
shaft section 28, which is shown as being tul 
bular, is provided with an extension 35 whose 
outer face is equipped with longitudinal splines 
36 that lie in correspondingly shaped grooves 37 
formed on the interior of a sleeve 38 to which 
arms of universal coupling 27 are connected. 
Inner shaft section 22 may, as shown, be pro 
vided with a like slip joint to facilitate assembly 
of the drive connection. 
The forward end of main body of the car 

is provided with a box 40 for housing an electric 
cable reel 4, the cable being paid out or wound 
on the reel depending upon the direction of 
movement of the car. The box is so attached 
to the car body that a space is formed between 
it and the outer wall 42 of the car, in which 
the outer section 28 of the shaft lies. Preferably 
-the rear end of box 40 is attached to the forward 
end of a fender 43, and the forward end of the 
box is attached by brackets 44 that extend be 
tween car body and the inner wall 45 of the 
box. This forms a space 46 in which shaft sec 
tion 28 may move vertically with the vertical 
adjustment of discharge section f. As shown in 
Fig. 4, this space is open at its top and bottom 
so that particles of coal or other mined material 
that enter the top of the space will not accumu 
late in it and interfere with the free vertical 
movement of the shaft section. 
In using the shuttle car, the Outer end of dis 

charge section f may be raised or lowered to 
empty material from the car onto main lines of 
haulage at various elevations throughout the 
range of adjustment of the Outer end of the dis 
charge section. The articulated drive shaft here 
provided is a direct positive drive that is free 
from vibrations and is capable of transmitting 

2,426,980 

O 

s 

30 

0. 

45 

50 

60 

o 

s 

4. 
power with a minimum loss of efficiency through 
out the range of adjustment of the discharge 
section. 
According to the provisions of the patent stat 

utes I have explained the principle and mode of 
operation of my invention and have illustrated 
and described what I now consider to represent its 
best embodiment. However, I desire to have it 
understood that, within the scope of the ap 
pended claims, the invention may be practiced 
otherwise than specifically illustrated and de 
scribed. 

I claim: 
1. In a mine shuttle car, the combination with 

a body formed for receiving material to be trans 
ported, a discharge section pivotally connected 
at its inner end to Said body for vertical adjust 
ment of its outer end through a substantial arc, 
a continuous flexible conveyor having its active 
strand extending throughout the bottoms of said 
body and of said discharge section, and a motor 
borne by said body at the rear of said pivotal 
connection; of an articulated shaft extending 
from said motor to the Outer end of said discharge 
Section for driving said Conveyor, said shaft com 
prising an inner Section connected by a universal 
coupling to Said motor, an outer section connected 
by a universal coupling to said conveyor at the 
outer end of Said discharge Section, and an inter 
mediate Section rotatably borne by said car body 
in front of Said pivotal connection and connected 
at its ends by universal couplings to the adjacent 
ends of Said inner and Outer Sections. 

2. In a mine shuttle car, the combination with 
a body formed for receiving material to be trans 
ported, a discharge section pivotally connected 
at its inner end to said body for vertical adjust 
ment of its outer end through a substantial arc, 
a continuous flexible conveyor having its active 
strand extending throughout the bottoms of said 
body and of said discharge Section, and a motor 
borne by Said body at the rear of said pivotal 
connection; of an articulated shaft extending 
from Said motor to the outer end of said dis 
charge section for driving said conveyor, said 
shaft comprising an inner Section connected by 
a universal coupling to said motor, an outer sec 
tion connected by a universal coupling to said 
conveyor at the Outer end of Said discharge sec 
tion, and an intermediate section rotatably borne 
by said car body in front of said pivotal connec 
tion and connected at its ends by universal cou 
plings to the adjacent ends of said inner and 
Outer Sections, the axis of Said intermediate shaft 
section lying in a line that extends between the 
axial lines of said outer shaft section at the limits 
of the arcuate adjustment of said discharge sec 
tion of the car. 

3. In a mine shuttle car, the combination with 
a body formed for receiving material to be trans 
ported, a discharge section pivotally connected at 
its inner end to said body for vertical adjustment 
of its outer end through a substantial arc, a con 
tinuous flexible conveyor having its active strand 
extending throughout the bottoms of said body 
and of said discharge Section, and a motor borne 
by said body at the rear of Said pivotal connec 
tion; of an articulated shaft extending from said 
motor to the Outer end of said discharge section 
for driving said conveyor, said shaft comprising 
an inner Section connected by a universal cou 
pling to Said motor, an outer section connected 
by a universal coupling to said conveyor at the 
outer end of said discharge section, and an in 



5 
termediate section rotatably borne by said car 
body in front of said pivotal connection and con 
nected at its ends by universal couplings to the 
adjacent ends of said inner, and outer Sections, 
the axis of said intermediate shaft. Section lying 
in a line that extends midway between the axial 
lines of said outer shaft section at the limits of 
the arcuate adjustment of said discharge section 
of the car. 

4. In a mine shuttle car, the combination with 
a body formed for receiving material to be trans 
ported, a discharge section pivotally connected at 
its inner end to said body for vertical adjustment 
of its outer end through a substantial arc, a con 
tinuous flexible conveyor having its active strand 
extending throughout the bottoms of said body 
and of said discharge section, a motor borne by 
said body at the rear of said pivotal connection, 
and a horizontally disposed drive shaft adapted 
to be driven by said motor; of an articulated shaft 
extending from Said notor to the Outer end of 
said discharge section for driving said conveyor, 
said shaft comprising an upwardly inclined inner 
section connected by a universal coupling to said 
drive shaft, an outer section connected by a uni 
versal coupling to said conveyor at the outer end 
of Said discharge section, and an upwardly in 
clined intermediate section rotatably borne by 
said car body in front of said pivotal connection 
and connected at its ends by universal couplings 
to the adjacent ends of said inner and outer sec 
tions, the angles formed between the axial line of 
said inner shaft section and the axial lines of 
Said drive shaft and said intermediate shaft sec 
tion being Substantially equal. . 

5. In a mine shuttle car, the combination with 
a body formed for receiving material to be trans 
ported, a discharge section pivotally connected at 
its inner end to said body for vertical adjustment 
of its outer end through a substantial arc, a 
continuous flexible conveyor having its active 
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having its active strand extending throughout the 
bottoms of said body and of said discharge sec 
tion, a motor borne by said body at the rear of 
Said pivotal connection, and a cable reel box at 
tached to a side of said body at the front of said 
pivotal connection; of an articulated shaft ex 
tending from said motor to the outer end of said 
discharge section for driving said conveyor, said 
shaft having a section that moves vertically with 
said discharge section and extends through a ver 
tical space formed between said car body and 
cable reel box, said space being open at its top 
and bottom, 

7. In a mine shuttle car, the combination with 
a body formed for receiving material to be trans 
ported, a discharge section pivotally connected at 
its inner end to said body for vertical adjustment 
of its outer end through a substantial arc, a con 
tinuous flexible conveyor having its active strand 
extending throughout the bottoms of said body 
and of said discharge section, and a motor borne 
by said body at the rear of said pivotal connec 
tion, of an articulated shaft extending from said 
motor to the outer end of said discharge section 
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strand extending throughout the bottoms of said . 
body and of said discharge section, a motor borne 
by said body at the rear of said pivotal connec 
tion, and a horizontally disposed drive shaft 
adapted to be driven by said motor; of an artic 
ulated shaft extending from said motor to the 
Outer end of Said discharge section for driving 
said conveyor, said shaft comprising an upwardly 
inclined inner section connected by a universal 
coupling to said drive shaft, an outer section 
connected by a universal coupling to said conveyor 
at the outer end of said discharge section, and an 
upwardly inclined intermediate section rotatably 
borne by said car body in front of said pivotal 
connection and connected at its ends by universal 
couplings to the adjacent ends of said inner and 
outer sections, the axis of said intermediate shaft 
section lying in a line that extends midway be 
tween the axial line of said outer shaft section at 
the limits of the arcuate adjustment of said 
discharge section of the car, and the angles 
formed between the axial line of said inner shaft 
Section and the axial lines of said drive shaft and 
Said intermediate shaft section being substan 
tially equal. 

6. In a mine shuttle car, the combination with 
a body formed for receiving material to be trans 
ported, a discharge section pivotally connected at 
its inner end to said body for vertical adjustment 
of its outer end, a continuous flexible conveyor 
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for driving said conveyor, said shaft comprising 
a plurality of sections of which one is connected 
by a universal coupling with said motor and an 
other is connected by a universal coupling with 
said conveyor at the outer end of said discharge 
Section, and means carried by the body, at a point 
Substantially spaced both from the universal cou 
pling with the motor and the universal coupling 
With the conveyor, for supporting a section of 
said shaft for rotation on a fixed axis. 

8. In a mine shuttle car, the combination with 
a body formed for receiving material to be trans 
ported, a discharge section pivotally connected at 
its inner end to said body for vertical adjustment 
of its Outer end through a substantial arc, a con 
tinuous flexible conveyor having its active strand 
extending throughout the bottoms of said body 
and of said discharge section, and a motor borne 
by said body at the rear of said pivotal connection, 
of an articulated shaft extending from said motor 
to the outer end of said discharge connection for 
driving said conveyor, said shaft comprising a 
plurality of sections of which one is connected by 
a universal coupling With said motor and another 
is provided with a slip joint and is connected by 
a universal coupling with said conveyor at the 
Outer end of said discharge Section, means carried 
by the body, at a point substantially spaced both 
from the universal coupling with the motor and 
the universal coupling with the conveyor, for sup 
porting a section of said shaft for rotation on a 
fixed axis relative to which Said Shaft Section 
which is connected by a universal coupling with 
said conveyor is swingable on vertical adjustment 
of the outer end of said discharge section. 

CHARLES F. BALL. 
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