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Charles F. Osgood, Claremont, N. F., assignor to 
Joy Manufacturing Company, a corporation of 
Pennsylvania 

Application April, 1944, Serial No. 530,009 

This invention relates to an apparatus for 
transferring material and more particularly to 
an improved apparatus for loading, hauling and 
unloading loose material in an underground nine. 

Heretofore, in trackless coal mines, it has been 
common practice to employ self-propelled cars 
commonly known as “shuttle cars' to effect 
transfer of coal or other material from the work 
ing face to the main entry of the mine. Such 
"shuttle cars' are separately operated and as in 
dividual units must have their own poWer Oper 
atted propelling and steering means, and are ac 
cordingly more costly than similar equipment 
which omits power propulsion and steering. In 
known instances, in trackless coal mines, a train 
of cars has been moved about the mine by a trac 
tor unit, but such train must be completely 
turned around after each transfer cycle Since 
there is a power operated propelling and steer 
ing unit at but one end of the train, preventing 
reversal of the train. Considerable time and 
space are necessary to permit turning of a rela 
tively long train of cars in an underground nine. 
Such train of cars must also be loaded from the 
side by a mobile loading machine, and consider 
able time must be consumed in the maneuvering 
of the train and the loading machine to effect 
complete loading of all of the cars of the train. 
By the provision of a train of rubber-tired 
wheeled cars wherein the end Car units of the 
train are power operated and the intermediate 
car units are trailer cars, it is possible to move 
relatively large quantities of material about the 
mine without the necessity of turning the train 
around after each transfer cycle. Since the in 
termediate trailer cars have no power operated 
propelling and steering means, their individual 
Cost is considerably leSS than that of a COnVen 
tional 'shuttle car' So that the initial invest 
ment in equipment is considerably lowered over 
convention "shuttle car' equipment having sim 
ilar capacity. Also by the provision of a bottom 
conveyor for each car unit of the train, the train 
may be completely loaded from one end, thereby 
eliminating the necessity of 'Spotting' the cars 
and the time consuming maneuvering of the 
loading machine and cars during the loading op 
eration. Also, by the provision of such bottom 
conveyors for each car unit, the entire train may 
be unloaded from One end of the train. 
An object of the present invention is to pro 

vide an improved apparatus for transferring 
loose material in mines. Another object is to pro 
vide an improved apparatus for loading, haul 
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mines. Still another object is to provide an im 
proved material transfer apparatus especially de 
signed for use in trackless coal mines. A fur 
ther object is to provide an articulated train of 
material transport cars mounted on rubber 
tired wheels adapted to run directly over the 
floor of a mine for hauling loose material from 
one location to another. Still another object is 
to provide a train of articulated material trans 
port cars having conveying means for moving 
material along the entire length of the train and 
provided with a power operated propelling unit 
at each end of the train. A still further object is 
to provide an improved material transfer appa 
ratus embodying a train of articulated material 
transport cars and having a power operated pro 
pelling and steering unit at each end of the train, 
whereby the latter may be operated in either of 
opposite directions. A further object is to pro 
Vide an improved material transfer apparatus 
embodying a train of articulated material trans 
port cars and means for loading material into 
the cars at one end of the train and for unload 
ing the material from the cars at the opposite end 

25 of the train. Another object is to provide in an 
apparatus of the above character improved 
means for moving the material to be transport 
ed lengthwise of the train, whereby all of the 
cars of the train may be filled with material and 
whereby all of the cars of the train may be un 
loaded from an end of the train. These and 
other objects and advantages of the invention 
will, however, hereinafter more fully appear. 

In the accompanying drawings there is shown 
for purposes of illustration one form which the 
invention may assume in practice. 

In these drawings: 
Fig. 1 is a plan view of the improved appa 

ratus for loading, hauling and unloading loose 
material in mines. 

Fig. 2 is a side elevational view of the appa 
ratus shown in Fig. 1. 

Fig. 3 is an enlarged fragmentary view in side 
elevation showing a pair of adjacent car units 
coupled together. 

Fig. 4 is an enlarged plan view of the loading 
car unit, shown in Figs. 1 and 2. 

Fig. 5 is a side elevational view of the loading 
car unit shown in Fig. 4. 

Fig. 6 is an enlarged plan view of the unloading 
car unit shown in Figs. 1 and 2. 

Fig. is a side elevational view of the unloading 
car unit shown in Fig. 6. 

Fig. 8 is an enlarged plan view of one of the 
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intermediate trailer car units shown in Figs. 1 
and 2. 

Fig. 9 is a side elevational view of the trailer 
car unit shown in Fig. 8. 

Fig. 10 is a bottom view, shown somewhat dia 
grammatically, illustrating the sliding drawbar 
and swiveled wheel mounting structure of the 
trailer cars. 

Fig. 11 is a cross sectional view taken substan 
tially on line - of Fig. 8, showing the trailer 
car structure. 

Fig. 12 is a diagrammatical view illustrating the 
method of operation of the improved material 
transfer apparatus in an underground coal mine. 

In this illustrative embodiment of the inven 
tion, there is shown a material transfer apparatus 
embodying a train of articulated material trans 
port receptacles and having a power operated 
propelling and steering unit at each end of the 
train. The material transport receptacles are 
herein in the form of mine cars loosely coupled 
together and mounted on rubber-tired wheels 
adapted to run directly over the floor of a mine. 

In this novel construction, the train includes 
a power operated loading unit, generally desig 
nated f, at one end of the train and a power op 
erated unloading unit, generally designated 2, at 
the other end of the train, and there is a Series 
of intermediate trailler car units, generally desig 
nated 3. The trailer car units are coupled to the 
end power units and are coupled together. The 
loading and unloading units and 2 each have 
propelling and steering means, and the loading 
unit f has a loading head 4, and the unloading 
unit 2 has an unloading tail 5. The units , 2 
and 3 have relatively large capacity material re 
ceiving receptacles or bodies for receiving thema 
terial to be transported or hauled about the mine. 
Each of the units f, 2 and 3 has a bottom con 
veyor whereby the cars may be loaded and un 
loaded, as will later be explained, and the power 
operated propelling and steering units at the 
ends of the train are each provided with a station 
for an operator, whereby the train may be con 
trolled during its Operation, and the conveyors 
of the Several units may be started and stopped 
as desired, under Operator control from either 
end of the train. 
The train, due to its rubber-tired wheel mount 

ings, may run about the mine without the aid of a 
guiding trackway, and, by the provision of a power 
Operated propelling and steering unit at each end 
of the train, the train may be operated in either 
of Opposite directions as desired. The loading 
head 4 may load loose material from the mine 
floor into the receptacle or body of the loading 
unit, and the conveyors of the several units may 
be Operated so that the cars of the entire train 
may be completely loaded with material from one 
end of the train. And the conveyors may be op 
erated so that the entire train of cars may be un 
loaded from the opposite end of the train. Thus 
the train may be shuttled back and forth be 
tween the coal face and the main entry of a mine 
without the necessity of turning the train around 
after each transfer cycle as has heretofore been 
necessary in trackless Coal mines. 
Now referring to the specific structure of the 

apparatus and more particularly to the specific 
structure of the loading unit , shown in Figs. 4 
and 5, it will be noted that a relatively large ca 
pacity receptacle or car body 6 is mounted on 
rubber-tired wheels T and 8 adapted to run di 
rectly over the floor of the mine. The wheels 7 
are steering wheels while the wheels 8 are traction 
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4. 
wheels, and the latter may be driven by motors, 
9 through conventional chain and sprocket trans 
mission connections O. Extending longitudinally 
of the loading unit along the bottom of the car 
body is an endless bottom conveyor . A motor 
2 drives the liquid pumping means, as later ek 

plained. The loading head 4 has conventional 
gathering devices 3, 3 herein in the form of 
gathering arms respectively driven by motors 4, 
f4 through conventional transmission connections 
5, and the conveyor is driven through a por 

tion of these connections. The gathering devices 
operate to move loose material such as loose coal 
from the mine floor onto an elevating conveyor it 
driven through suitable connections f from the 
motors 4. The motors 9, 2 and 4 are prefer 
ably electric motors, although any suitable type 
of motor may be employed. The loading head 4 is 
pivotally mounted át f8 to swing in a vertical di 
rection, and hydraulic jacks 9 are provided to 
effect swinging of the loading head from its low 
ered loading position to its elevated transport 
position and vice versa. If desired, the loading 
head 4 may be omitted from the end car unit f, 
and the cars may be loaded by a separate loading 
apparatus in the manner well known to those 
skilled in the art. The steering wheels are 
swiveled at 20 at the sides of the car body and 
may be operated to effect steering by a hydraulic 
steering cylinder 2 through conventional link 
and lever steering connections 22. The discharge 
or tail end 23 of the conveyor is vertically tilt 
able about a horizontal pivot 24 by means of hy 
draulic jacks 25. Thus the discharge height of 
the conveyor may be varied as desired. At one 
side of the car body is a recess or platform 26 
to provide a station for the Operator of the load 
ing unit , and usual controle 27 are conveniently 
located near the operator's station so that the 
Various power operated devices of the loading 
unit may be readily operated and controlled. 
The loading unit has, at its end opposite from 
the loading head, a conventional drawbar coul 
pling 28. 
Now referring to the unloading or discharge 

unit 2 at the opposite end of the train, it will be 
observed that, in Figs. 6 and 7, there is shown a 
material receiving receptacle or car body 30 of 
relatively large capacity mounted on rubber-tired 
wheels 3 and 32 adapted to run directly over the 
mine floor. The wheels 3 are steering wheels and 
the wheels 32 are traction wheels, the latter being 
driven by motors 33, 33 through conventional 
chain and sprocket transmission connections 34. 
Extending longitudinally along the bottom of the 
car body is an endless bottom conveyor 35 driven 
by a motor 36. The steering wheels 3 are 
Swiveled at 37 and may be operated to effect steer 
ing by a hydraulic steering cylinder 38 through 
link and lever steering connections 39. The tail 
end 40 of the discharge conveyor is vertically tilt 
able about a pivot 4 and is adjustable by hy 
draulic jacks 42. A motor 43 drives the liquid 
pumping means. The motors 33, 36 and 43 are 
likewise preferably electric motors. Mounted at 
one side of the car body is an automatic cable reel 
44 for an electric conductor cable 45. As in the 
loading unit above described, the unloading or 
discharge unit 2 has a recess or platform 46 to 
provide a station for the Operator, and Controls 
A for the various power operated devices of the 
unloading unit are conveniently located near the 
operator's station. The unloading or discharge 
unit has, at its end opposite from its discharge 
end, a conventional drawbar coupling 48. 
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The intermediate trailer units 3, as shown in 
Figs. 8 and 9, include large capacity material re 
ceiving receptacles or car bodies 50 mounted on 
rubber-tired wheels 5 and 52 adapted to run 
directly over the mine floor. The trailer units 3 
have no power operated propelling and steering 
means and are moved about the nine by means 
of the power units and 2 at the opposite ends 
of the train. Each of the bodies of the trailer 
units 3 has extending longitudinally thereof along 
its bottom an endless conveyor 53 driven by a 
motor 54 through conventional chain and Sprock 
et connections 55. Each conveyor 53 hasan elle 
wated discharge end 56 which may be vertically 
adjustable similarly to the conveyors of the end 
car units and 2, if desired. In Fig. 11, a trailer 
car 3 is shown in cross section to illustrate the 
shape of the car body and the arrangement of 
the bottom conveyor 53, and the bodies of the 
other cars and the other conveyors may be simi 
larly shaped and arranged. The wheels 5 and 
52 of each trailer car 3, as shown in Fig. 10, are 
Swiveled at 5 to facilitate steering of the trailer 
car as it is hauled back and forth about the mine. 
The swiveled wheels of each pair 5 and 52 are 
connected by cross links 58, and each CrOSS link 
58 is connected by a pin and slot 59 to a swinging 
drawbar or steering arm 60. The drawbars 60 
are pivoted at 6 to the Opposite ends of a sliding 
drawbar 62 mounted for limited longitudinal 
movement in guide slots 63 formed in Cross axles 
65 secured to the bottom of the car body. The 
coupling bars of the adjacent car units are at 
tachable to the swinging drawbars 66 in a con 
ventional manner thereby to provide Some flexi 
bility of movement in horizontal and vertical di 
rections. To limit the longitudinal movement of 
the sliding drawbar 62, the latter is provided with 
spaced lugs 65 and 66 located at the opposite sides 
of rigid cross members 6 secured to the car body. 
The lugs 65, S6 are so arranged that, when the 
drawbar 62 is slid longitudinally in one direction, 
one set of lugs engage the cross members 6, and, 
When slid in the opposite direction, the other Set 
of lugs engage the transverse axles 64. When the 
drawbar 62 is slid to the right, as viewed in Fig. 
10, the left-hand pivoted drawbar 60 moves with 
in the slot 63 so that it is locked against pivotal 
movement. At that time the right-hand drawbar 
6 is free to Swing about its pivot 6 to effect 
swiveling of the wheels 52. When the drawbar 
62 is slid to the left in Fig. 10, the right-hand 
drawbar S is locked and the left-hand drawbar 
6 is free to swing to effect steering. By this ar 
rangement, it is apparent that when it is desired 
to move the trailer car units 3 in either direc 
tion, a pulling force is exerted on the drawbars 
62 to slide the latter along the car bottoms until 
they are stopped by the lugs. Thus the leading 
wheels of the trailer car units are always free to 
swing, while the trailing wheels thereof are locked 
against swinging movement. By the provision of 
such swivel mountings for the trailer car wheels 
steering of the trailer cars, as the train moves 
back and forth during its operation, is facilitated. 
This steering feature will permit the trailer cars 
to be readily moved through the curved passage 
ways in the mine and will materially facilitate 
moving of the train back and forth between the 
coal face and the main entry of the mine. Other 
suitable manners of locking the trailing wheels 
against Swinging movement and for freeing the 
leading wheels may be employed. The loose cou 
plings between the conventional drawbars permit 
flexibility in horizontal and vertical planes there 
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by to facilitate movement of the train through 
the sharply curved passageways and over the 
uneven floor of a mine. 
When the train of articulated cars roll along 

the mine floor from the main entry of the mine 
into a mine passageway which has no trolley Wire, 
the conductor cable 45 may be connected to the 
trolley wire in the entry, and as the train moves 
into the passageway, the cable reel 44 automati 
cally pays out the conductor cable in a well known 

When the train moves in the opposite 
direction toward the main entry, the cable reel 
automatically winds in the conductor cable. The 
articulated car units , 2 and 3 of the train may 
be provided with conventional electrical control 
lers so that the various electric motors of the sev 
eral car units may be operated and controlled as . 
desired. The controls for the motors of the con 
veyors of the intermediate trailer units 3 may be. 
located near the operators' stations on the end 
power units and 2 of the train so that the inter 
mediate conveyors 53 may be operated and con 
trolled from the operators' stations on the end 
car units. Such remote controls for electric mo 
tors are well known. Power may be conducted 
from the cable reel 44 through conductor cables 

extending through conduits 7 along one side 
of each of the trailer car units 3, and suitable de 
tachable flame-proof couplings 72 (Fig. 3) may be 
provided between adjacent car units. 
Each of the end car units f and 2 of the train 

may respectively be provided with pumps 73 and 
8 respectively driven by the electric motors 2 
and 43 for supplying liquid under pressure to the 
various hydraulically operated devices of the 
train. Obviously, the wheels of the several car 
units may be provided with conventional brakes 
which likewise may be hydraulically operated in 
a well known manner. 
The general mode of operation of the improved 

material transfer apparatus above described is as 
follows. The train of articulated cars may be 
steered and propelled as it moves about the mine 
by either or both of the end power units and 2, 
and, by the provision of the loose couplings be 
tWeen the series of car units and the swiveled 
Wheel mountings, the train may readily negotiate 
the curved passageways of an underground mine, 
in the manner shown diagrammatically in Fig. 12. 
In Fig. 2 the train is shown in loading position 
With the end loading unit located near the 
Working face, and the loading head 4 may be op 
erated to gather the loose material or loose coai 
from the nine floor, to elevate the loose coal and 
to discharge the coal so elevated into the car 
body. The conveyors A, 35 and 53 of the series 
of car units , 2 and 3 may be concurrently or in 
dependently operated to move the material longi 
tudinally of the train in such manner as to fill 
completely the cars of the entire train. When the 
train is loaded to capacity, the loading head 4 
may be raised into its transport position. The 
train may then be propelled by the traction wheels 
32 of the unloading unit 2 to the left, as viewed in 
Fig. 2, and the leading wheels of the intermediate 
trailer cars are automatically freed by drawbar 
pull to enable swiveling thereof while the trailing 
Wheels are automatically locked against swiveling 
movement. The train of cars may be steered and 
propelled by the leading end power unit or by both 
end power units. When the main entry is 
reached and it is desired to unload the material 
carried by the train, the conveyors , 35 and 53 
of all of the car units may be concurrently oper 

5 ated to effect unloading of the material complete 
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ly from the train at one end of the train. Thus 
it will be evident that the train may be complete 
ly loaded with material from one end, and the 
material may be completely unloaded from the 
train from its opposite end. After unloading, the 
train may be propelled to the right, as viewed in 
Fig. 1, by the leading power unit or by both end 
power units thus obviating the necessity of com 
pletely turning the entire train around upon the 
completion of each material transfer cycle. 
As a result of this invention an improved ap 

paratus for transferring material in mines is pro 
vided, whereby the material transfer cycle is 
greatly expedited over previous known methods. 
By the provision of the train of articulated ma 
terial transport cars embodying a power operated 
propelling and steering unit at each end of the 
train, large quantities of material may be trans 
ferred in an underground mine with comparative 
rapidity. The steering and coupling arrangement 
between the Series of cars enables the train easily 
to negotiate the curvedi and relatively restricted 
passageways of an underground mine. Moreover, 
by the provision of a power operated propelling 
and steering unit. at each end of the train, the 
train may be rapidly shuttled back and forth be 
tween the points of loading and unloading with 
out the necessity of turning the train around at 
the end of each transfer cycle. Other uses and 
advantages of the invention will be obvious to 
those skilled in the art. 
While there is in this application specifically . 

described one form which the invention may as 
sume in practice it will be understood that this 
form is disclosed for purposes of illustration and 
that the invention may be modified and embodied 
in various other forms without departing from its 
spirit or the scope of the appended claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. A self-contained apparatus for gathering, 

hauling, and unloading loose material in mines 
comprising a laterally and vertically flexible 
train including a Series of articulated wheel Sup 
ported material transport cars flexibly coupled to 
turn laterally and vertically in either direction 
and adapted to travel Over the uneven floor and 
through the Curved passageways of a mine with 
out the aid of a guiding trackway, said cars each 
having a material receiving compartment and 
steering wheels, a material gathering and loading 
device carried by the end Car at one end of the 
train for loading material Onto the train, me 
chanical power operated means associated with 
each car and discharging into the compartment 
of the next adjacent car for progressively moving 
the material so loaded from car to car length 
wise of the train to fill all of the Compartments 
irrespective of the laterally and vertically flexed 
position of the train, said compartments having 
overlapping sides and bottom portions at the dis 
charge ends of Said material moving means and 
said moving means being so arranged in said 
compartments and So constructed that the ma 
terial may be moved from car to car without 
appreciable spillage even when the train is 
laterally and vertically flexed as aforesaid, and a 
material discharge device carried by the end car 
at the opposite end of the train for discharging 
the material from the train, said mechanical 
moving means operating to move the material 
progressively from Car to car during Such dis 
Charge. 

2. A self-contained apparatus for gathering, 
hauling and unloading loose material in mines 

8 
comprising a laterally and vertically flexible 
train including a series of articulated wheel Sup 
ported material transport cars flexibly coupled 
to turn laterally and vertically in either direction 

5 and adapted to travel over the uneven floor and 
through the curved passageways of a nine with 
out the aid of a guiding trackway, said cars each 
having a material receiving compartment and 
steering wheels, a material gathering and load 

10 ing device carried by the end car at one end of 
the train for gathering material and for loading 
material so gathered onto the train, mechanical 
power operated, independently controllable con 
veying means extending along the bottom of the 

15 compartment of each car and discharging into 
the compartment of the next adjacent car for 
progressively moving the material so loaded from 
car to car lengthwise of the train. So that the 
compartments of all of the cars may be filled 

20 with material irrespective of the laterally and 
Vertically flexed position of the train, said com 
partments having overlapping sides and bottom 
portions at the discharge ends of Said material 
conveying means and Said conveying means be 

25 ing so arranged in said compartments and so 
Constructed that the material may be moved 
from car to car without appreciable spillage even 
when the train is laterally and vertically flexed 
as aforesaid, and a material discharge device car 

30 ried by the end car at the Opposite end of the 
train for discharging the material from the 
train, Said COnveying means being controllable 
to move the material progressively from car to 
car during such discharge. 

35. 3. A Self-contained apparatus for loading, 
hauling and unloading loose material in mines 
comprising a laterally and vertically flexible 
train including a series of flexibly coupled ma 
terial transport cars having supporting wheels 

40 adapted to run directly along the mine floor 
without the aid of the guiding trackway and each 
having steering means so that the cars may turn 
laterally in either direction with respect to one 
another as the train moves through the curved 

45 passageways of a mine, and each car having a 
material receiving compartment, a material 
gathering and loading device carried by the end 
car at one end of the train for gathering material 
from the mine floor and for moving the material 

50 onto the train, mechanical power operated means 
extending along the bottom of the compartment 
of each car and discharging into the next adja 
cent compartment for moving the material dis 
charged from said loading device progressively 

g5 from car to car lengthwise of the train to fill the 
compartments of the several cars with material 
irrespective of the laterally and vertically flexed 
position of the train, said compartments having 
Overlapping sides and bottom portions at the dis 

60 charge ends of said material moving means and 
Said moving means being so arranged in said 
compartments and so constructed that the ma 
terial may be moved from Car to car without ap 
preciable spillage even when the train is laterally 

65 and vertically flexed as aforesaid, and a material 
discharge device carried by the end car at the 
opposite end of the train for discharging the 
material from the train, said conveying means 
Operating to move the material progressively 

70 from car to car during such discharge. 
4. A self-contained, reversible apparatus for 

hauling loose material in mines comprising a 
laterally and vertically flexible train including a 
Series of articulated wheel supported material 

75 transport Cars flexibly coupled together and each 
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having a material receiving compartment, each 
of said cars having steering wheels and the inter 
mediate cars having reversible, bodily longitu 
dinally shiftable control mechanism for the 
steering wheels thereof for rendering the wheels 
at one end or at the other of each intermediate 
car effective to steer depending upon the direc 
tion of movement of the train, the end cars hav 
ing prime movers and embodying power operated 
propelling and steering means for driving cer 
tain of the wheels of the end Cars and for Operat 
ing the steering wheels of Said end cars whereby 
the train may be propelled and steered as it 
moves through the curved passageways of a mine, 
said end cars constituting the propelling means 
for the intermediate cars regardless of the direc 
tion in which the train is propelled and control 
ling the actuation of said shiftable control mech 
anism whereby the steering means of the end 
cars control the steering means of the interme 
diate cars during either direction of movement 
thereof. 

5. A self-contained, reversible apparatus for 
transferring material in mines comprising a 
laterally and vertically flexible train of articu 
lated wheel Supported material transport cars 
flexibly coupled together and adapted to travel 
Over the uneven floor and through the sharply 
curved passageways of a mine without the aid of 
a guiding trackway, each of Said cars having 
steering wheels and a material receiving body, 
the intermediate cars having reversible, bodily 
longitudinally shiftable control mechanism for 
the steering Wheels thereof for rendering the 
wheels at one end or at the other of each inter 
mediate car effective to steer depending upon 
the direction of movement of the train, and the 
end cars at the opposite ends of the train having 
propelling and steering means for propelling and 
steering the train regardless of the direction in 
which the train is propelled, said propelling 
means of said end cars effecting bodily shifting 
of said reversible control mechanism to control 
the steering wheels of the intermediate cars dur 
ing either direction of movement of the train. 

6. A self-contained apparatus for transferring 
material in mines comprising a laterally and Wer 
tically flexible train of articulated Wheel Sup 
ported material transport cars flexibly coupled 
together and adapted to travel over the uneven 
floor and through the sharply curved passage 
ways of a mine Without the aid of a guiding 
trackway, each of Said cars having steering 
wheels and a material receiving body of large 
capacity, power operated mechanical Conveying 
means extending along the bottom of each of said 
car bodies for moving the material from car to 
car lengthwise of the train irrespective of the 
flexed relation of the train, said conveying means 
being so arranged with respect to the cars that 

() 

s 

10 
erally and vertically flexible train of articulated 
wheel Supported material transport cars flexibly 
coupled together and adapted to travel over the 
uneven floor and through the sharply curved 
passageways of a mine without the aid of a guid 
ing trackway, each of said cars having steering 
wheels - and a material receiving body and the 
intermediate cars having reversible, bodily lon 
gitudinally shiftable control mechanism for the 
steering wheels thereof for rendering the wheels 
at one end or at the other of each intermediate 
car effective to steer depending upon the direc 
tion of movement of the train, the end cars at 
the opposite ends of the train having steering 
means for steering the train and said end cars 
being power operated and constituting propelling 
means for the intermediate trailer cars for shut 
tling the train rapidly back and forth between 
Spaced locations in a mine without turning 
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60 
the tops of the portions of said conveying means , 
which extend along the bottoms of the car bodies 
are disposed a Substantial distance below the tops 
of said wheels in close adjacency to the wheel 
axes and to the bottoms of Said car bodies, and 
said car bodies having Overlapping Sides and bot 
to portions at the discharge ends of said con 
Veying means and Said Conveying means being 
so arranged in Said car bodies and so constructed 
that the material may be moved from car to car 
even when the cars are laterally or vertically 
flexed out of a straight line without appreciable 
spillage of the material. 

7. A self-contained, reversible apparatus for 
snsferring material in mines Comprising a lat 

around of the train, said propelling means for 
Said end cars effecting bodily shifting of said 
reversible control mechanism for controlling the 
steering wheels of said intermediate cars as the 
train is moved in one direction or the other. 

8. A self-contained, reversible apparatus for 
hauling loose material in mines comprising a 
laterally and vertically flexible train including a 
Series of articulated wheel supported material 
transport cars flexibly coupled together and each 
having a material receiving compartment, each 
of Said cars having steering means and the inter 
mediate cars each having front and rear steer 
ing wheels mounted to swing horizontally and 
reversely actuatable drawbar means for alter 
nately locking the swingable steering wheels at 
one end of each of the intermediate cars depend 
ing on the direction in which the train is pulled, 
the end cars having prime movers and embody 
ing power operated propelling and steering 
means for driving certain of the wheels of the 
end cars and for Operating the steering means of 
said end cars whereby the train may be propelled 
and steered as it moves through the curved pas 
SageWays of a mine, said end cars constituting 
the propelling means for the intermediate cars 
regardless of the direction in which the train is 
propelled and coupled to Said reversible drawbar 
means whereby the steering wheels of the inter 
mediate, cars are automatically controlled in ac 
Cordance with the direction in which the train is 
propelled. 

9. A self-contained, reversible apparatus for 
transferring material in mines comprising a 
laterally and Vertically flexible train of articu 
lated wheel Supported material transport cars 
flexibly coupled together and adapted to travel 
Over the uneven floor and through the sharply 
curved passageways of a mine without the aid of 
a guiding trackway, each of the cars having 
steering wheels and a material receiving body, 
and the intermediate cars having reversely actu-- 
atable bodily longitudinally shiftable drawbar 
means for the steering wheels thereof for con 
trolling steering thereby, and the end cars at the 
opposite ends of the train having power operated 
propelling and steering means for propelling and 
steering the train regardless of the direction in 
which the train is propelled, said end cars being 
coupled to said shiftable drawbar means and said 
propelling means of said end cars effecting shift 
ing of said drawbar means to make operative the 
steering wheels at One end or at the other of each 
of the intermediate cars depending upon the 
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direction of movement of the train. 

10. A material transferring apparatus for 
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mines, comprising a laterally and vertically flex 
ible train including a series of articulated wheel 
supported, rubber-tired material transport cars 
flexibly coupled together to turn laterally in 
either direction and to move up and down rela 
tive to each other thereby to facilitate moves 
ment of the train through the sharply curved 
passageways and over an uneven floor of a mine 
without the aid of a guiding trackway, each car 
having a material receiving Compartment and 
steering wheels and each compartment having a 
conveyor extending along the botton thereof, 
said cars having overlapping sides and botton 
portions at the discharge ends of the conveyors 
and said conveyors being so arranged in said com 
partments that material may be moved progres 
sively from car to car lengthwise of the train 
without appreciable spillage even when the train 
is laterally and vertically flexed as aforesaid, the 
end cars of the train having power Operated wheel 
driving means and power operated steering means 
and constituting power units for pulling the train 
in one direction or the other, and the interme 
diate cars being trailer cars and being propelled 
by said end cars and the steering wheels of said 
intermediate cars being controlled by the steering 
means of said end cars, and each of Said cars 
having power operated driving means for the con 
veyors thereof whereby the conveyors may be se 
lectively operated to move the material received 
in the end car at one end of the train progres 
sively from car to car to fill the compartments 
of all of the cars, and whereby the conveyors 
may be concurrently operated to move the mate 
rial progressively from car to car continuously 
along the length of the train to discharge the 
material from the end car at the opposite end of 
the train. 

11. A self-contained, reversible apparatus for 
hauling loose material in underground mines, 
comprising a laterally and vertically flexible train 
including a series of articulated wheel-supported 
material transport cars flexibly coupled together 
and each having a material receiving compart 
ment, each of said cars having steering means 
and the intermediate cars being trailer cars and 
each having front and rear steering wheels 
mounted to swing horizontally, locking means for 
holding said wheels against Swinging movement, 
and reversely actuatable, longitudinally shiftable 
control means for actuating said locking means 
alternately to lock the Swingable steering wheels 
at one end of each of the intermediate cars de 
pending upon the direction in which the train is 
pulled, the end cars having prime novers and 
embodying power operated propelling and steer 
ing means for driving certain of the wheels of 
the end cars and for Operating the steering means 
of the end cars whereby the train may be pro 
pelled and steered as it moves through the curved 
passageways of a mine, said end cars Constituting 
the propelling means for the intermediate cars 
regardless of the direction in which the train is 
propelled and connected to said shiftable control 
means whereby the steering wheels of the inter 
mediate cars are automatically controlled in ac 
cordance with the direction in which the train 
is propelled. 

12. A self-contained, reversible apparatus for 
hauling loose material in underground mines, 
comprising a laterally flexible train, including a 
series of articulated wheel-supported material 
transport cars flexibly coupled together and each 
having a material receiving compartment, each 
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mediate cars being trailer cars and each having 
front and rear steering wheels mounted to swing 
horizontally, locking means for holding said 
wheels against swinging movement and reversely 
actuatable, longitudinally shiftable control means 
for said locking means for alternately locking the 
Swingable steering wheels at One end of each of 
the intermediate cars depending upon the direc 
tion in which the train is pulled, the end Cars 
having prime movers and embodying power oper 
ated propelling and steering means for driving 
certain of the wheels of the end cars and for Oper 
atting the steering means of the end cars whereby 
the train may be propelled and steered as it 
moves through the curved passageways of a mine, 
and said end cars constituting the propelling 
means for the intermediate cars regardless of the 
direction in which the train is propelled and COn 
nected to said shiftable lock control means where 
by the steering means of the intermediate cars 
are automatically controlled in accordance with 
the direction in which the train is propelled. 

13. A self-contained, reversible apparatus for 
hauling loose material in underground mines, 
comprising a laterally and vertically flexible train 
including a Series of articulated wheel-Supported 
material transport cars flexibly coupled together 
and each having a material receiving compart 
ment, each of said cars having steering means 
and the intermediate cars being trailer cars and 
each having front and rear steering wheels 
mounted to Swing horizontally, and reversely 
actuatable control means for alternately holding 
the steering wheels at One end of each inter 
mediate car against SWinging movement depend 
ing upon the direction in which the train is 
pulled, the end cars having prime movers and 
power Operated propelling and steering means 
for driving certain of the Wheels of the end cars 
and for Operating the steering means of the end 
Cars whereby the train may be propelled and 
Steered as it moves through the curved passage 
ways of a mine, said end cars constituting pro 
pelling means for the intermediate cars regard 
less of the direction in which the train is pro 
pelled and Operatively connected to said control 
means whereby different steering wheels of the 
intermediate cars may be rendered effective de 
pending upon the direction in which the train 
is propelled. 

14. A Self-contained apparatus for hauling 
loose material in mines comprising a laterally 
and vertically flexible train including a series of 
articulated wheel supported materiai transport 
cars flexibly coupled to turn laterally and vertil 
cally in either direction and adapted to travel 
Over the uneven floor and through the curved 
passageways of a mine without the aid of a 
guiding trackway, said cars each having a ma 
terial receiving compartment and steering wheels, 
mechanical power Operated means associated 
with each car and discharging into the compart 
ment of the next adjacent car for progressively 
moving the material from car to car lengthwise 
of the train to fill all of the compartments ir 
respective of the laterally and vertically flexed 
position of the train, Said compartments having 
Overlapping sides and bottom portions at the 
discharge ends of said material moving means 
and said moving means being so arranged in said 
compartments and so constructed that the ma 
terial may be moved from car to car without ap 
preciable spillage even when the train is laterally 
and vertically flexed as aforesaid, and a materiai 

of said cars having steering means and the inter- 75 discharge device carried by an end car of the 
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train for discharging the material from the train, 
said mechanical moving means operating to move 
the material progressively from Car to car during 
Such discharge. 

15. A self-contained apparatus for hauling 
loose material in mines comprising a laterally 
and vertically flexible train including a series of 
articulated wheel Supported material transport 
cars flexibly coupled to turn laterally and ver 
tically in either direction and adapted to travel 
over the uneven floor and through the curved 
passageways of a mine without the aid of a guid 
ing trackway, said cars each having a material 
receiving compartment and steering wheels, me 
chanical power operated, independently control 
lable conveying means extending along the bot 
tom of the compartment of each car and dis 
charging into the COIn partment of the next ad 
jacent car for progressively moving the material 
from car to car lengthwise of the train so that 
the compartments of all of the cars may be filled 
with material irrespective of the laterally and 
vertically flexed position of the train, said come 
partments having overlapping sides and bottom 
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portions at the discharge ends of said material 25 
conveying means and said conveying means being 
so arranged in said compartments and so con 
structed that the material may be moved from 
car to car without appreciable spillage even when 
the train is laterally and vertically flexed as 
aforesaid, and a material discharge device car 
ried by an end car of the train for discharging 
the material from the train, Said conveying 
means being controllable to move the material 
progressively from car to car during such dis 
charge. 

16. A self-contained apparatus for hauling 
loose material in nines comprising a laterally 
and vertically flexible train including a series 
of flexibly coupled material transport Cars having 
Supporting wheels adapted to run directly along 
the mine floor without the aid of the guiding 
trackway and each having steering means so 
that the cars may turn laterally in either direc 
tion with respect to one another as the train 
moves through the curved passageways of a mine, 
and each car having a material receiving com 
partment, mechanical power operated means ex 
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tending along the bottom of the compartment of 
each car and discharging into the next adjacent 
Compartment for moving the material progres 
sively from car to car lengthwise of the train 
to fill the compartments of the several cars with 
material irrespective of the laterally and ver 
tically flexed position of the train, said compart 
ments having overlapping sides and bottom por 
tions at the discharge ends of said material mov 
ing means and said moving means being so ar 
ranged in said compartments and so constructed 
that the material may be moved from car to car 
without appreciable spillage even when the train 
is laterally and vertically flexed as aforesaid, and 
a material discharge device carried by an end 
car of the train for discharging the material from 
the train, said conveying means operating to 
move the material progressively from car to car 
during such discharge. 

CHARLES F. OSGOOD. 
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