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LOADING

Application filed June 4,

This invention relates to a loading ma-
chine, and a particular, but not limitary, field
for its use is in coal or other mines,

‘A prime object is to provide a novel com-
5 pact organization of parts which may be used
to gather a load of coal or other material, as
within a mine, convey the load to a relatively
distant location if desired, as to a car, either
inside or outside of the mine, and which is
10 further operable to discharge the load into
the car, or otherwise.

An important aim is to produce such an
apparatus having a supplemental conveyor
frame capable of a swinging or an up-and-

15 down movement to adapt itself to loading
and discharging functions, and which frame
carries a scoop or shovel, together with means
operable to swing the frame and as well move
the shovel relatively to the frame to facili-

20 tate discharge of the material gathered by
the scoop onto the supplemental conveyor
frame. :

A further object is to provide a loading ap-
paratus of the character described having, in

25 combination with the shovel and front sup-
plemental supporting frame, a truck or main
frame, an adjustable rear supplemental
frame, and a conveyor common to the differ-
ent frames and adapted to flex according to

30 the positions assumed by the supplemental
frames.

Still further, it is an important object of
the present invention to provide an appara-
tus of the character described wherein a sin-

35 gle motor or source of power, such as an elec-

tric motor, may be used for propulsion and

may also be utilized to furnish power for all
of the operating parts or mechanisms, par-
ticularly the conveyor, supplemental sup-
porting frames, and shovel.

The more specific objects and advantages
of my invention will be pointed out or become
apparent in considering the following de-
scription taken in connection with the accom-
5 panying drawings.

In the said drawings, which illustrate an
application of my invention:

Fig. 1 is a side elevational
chine;

Fig. 2, an enlarged central longitudinal

4
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view of the ma-
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sectional view of the scoop or shovel end of
:he machine, with the scoop in elevated posi-
ion; , : :

Fig. 8, a plan view;

_Fig. 4, an enlarged plan, particularly
sh(()lwmg the power and drive mechanisms;
an 4
Fig. 5, a detail of a brake mechanism em-
ployed. ' :

The loading machine embodying my in-
vention, as illustrated and as preferred, in-
cludes a conventional main frame 2 construct-
ed of plate and structural shapes and having
transverse or cross members 3. The frame is
designed to carry the power and driving.
mechanisms hereinafter described. Frame 2
is mounted on a conventional four-wheeled
truck 4, the truck being somewhat of the
usual caterpillar design, having power
driven front sprocket wheels 5 and idle rear
chain guide drums or wheels 6, around- which
an endless chain 7 passes, the links of the
chain having a toothed tread face for tractive
engagement with the floor of the mine.

ivotally mounted on the main frame 2,
at the forward or scoop end of the machine,
is a vertically movable supplemental frame 8.
This frame 8 is designed to carry a scoop or
shovel 9 pivotally secured thereto ; the frame
8 also functions to support a portion of the
conveyor employed for transferring mate-
rial from the shovel to the rear end of the
machine. .

10 designates a transversely extending
shaft journalled in suitable bearings attached
to the forward end of the supplemental
frame, and this shaft is rigid with and pivot-
ally supports the scoop 9. A similar shaft 11
is carried on an end of the main frame 2, and
it is by means of this shaft that the supple-
mental frame is pivotally connected to the
said main frame.

A material conveyor 12, of any preferred
construction, extends from the front end of
the supplemental frame 8 to the rear of the
machine. This conveyor is designed to be
intermittently driven at will and to travel
over suitable supports carried on the main
frame, the front supplemental frame 8, and a
rear vertically movable or swinging supple-
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mental frame 18, the latter frame being piv-
otally connected with the rear of the main
frame by a transverse shaft 14. The con-
veyor 12, as illustrated, comprises a continu-
ous chain-type conveyor extending from the
forward end of the front supplemental frame
8 over the main frame to the rear end of the
second supplemental frame 13, and is so ar-
ranged that its forward and rear end por-
tions, or the portions of the conveyor on the
said frames 8 and 18, will move up and down
with those respective frames for properly
handling the material supplied thereto by the
shovel or scoop. o

A series of cooperating sprocket wheels
for driving the conveyor 12 are provided.
These include a pair of sprocket wheels 15
on shaft 10, a pair 16 on shaft 11, a pair 17
on shaft 14, the latter being the main driving
sprockets, and a pair of sprockets 18 mount-
ed on a shaft 19 carried at the rear end of the
supplemental frame 13. The main drive

sprockets 17 are driven by a motor and in-

termediate mechanism hereinafter described.

In the use of the machine for loading coal
in mines, the machine is advanced into the
shot seam, as indicated by Fig. 1, whereupon

- the supplemental frame 8, together with its

30

35

40

50

€0

scoop or shovel 9, is manipulated by pneu-
matically operable means including a pair of
cylinders 20 pivotally connected to the main
frame at 20% and their pistons 21, to elevate
the frame and its scoop into the position
shown by Fig. 2 of the drawings.

The mechanism connecting the outer ends
of the pistons 21 and the frame 8 and scoop
9, and designed to cooperate with the pis-
tons for imparting the desired movement to
the frame and scoop, includes a pair of levers
22 mounted on opposite ends of a shaft 23
extending through the sides of the frame 8,
the shaft 23 constituting the fulcrum point
of the said lever members 22, supporting
links 24 having their upper ends pivotally
connected at 25 with projecting arms 26
carried by the main frame 2, their opposite
ends connected at 27 with the lever members
22: and a pair of link members 28 each re-
spectively connected, on opposite sides of the
frame, with the upper end of one of the mem-
bers 22 at 29 and with the shovel 9 at 30.

From the construction just described, it
will be understood that, when the pistons are
moved outwardly, levers 22 fulerum on shaft
23, causing the scoop or shovel to swing on
its pivot shaft and simultaneously causing
a swinging or upward movement of the sup-
plemental frame 8 on its shaft 10. The ar-
rangement of the lever and link mechanisms
is such that the shovel 9 will articulate and
will move faster than frame 8 and thus will
be given an additional movement relatively
to the movable frame 8 for the purpose of
causing the scoop to assume an upwardly in-
clined position relatively to the conveyor

1,789,624

portion positioned on the said frame 8,
thereby permitting the coal in the scoop to
slide down or empty onto that portion of the

conveyor then on the supplemental frame.

The position of the parts as just described is
shown by Fig. 2. .

The rear supplemental frame 13 and that
portion of the conveyor thereon is designed
to be elevated when necessary to bring the
discharge end of said frame into the desired
position relatively to, for example, a mine
car A. For accomplishing this end, I provide
hydraulic means including cylinders 31 hav-
ing their pistons 32 connected with the said
frame 13 at 83, the said cylinders 81 being
pivotally mounted on the main frame at 34.

Each pair of cylinders 20 and 81 is in-
cluded in the hydraulic power system em-
ployed for elevating the supplemental frames
and the means carried thereon, and, as

shown, are in valve-controlled communica- .

tion with a pump, for example, an oil pump
35, the latter being in turn connected with a
source of oil supply, carried in a tank 36
mounted on the main frame of the machine,
by a pipe 87. A system of piping for con-
veying fluid under pressure from the pump
35 to the respective cylinders 20 and 81 is
provided, and includes a line 88 leading from
the pump to a suitable control valve mecha-
nism 39, the latter having operating levers
40 and 41. ‘ :
From the said valve structure 39, a line

"42 leads to the cylinders 20 and a line 48 to

the cylinders 31. - By properly manipulating
the operating levers 40 and 41 of the by-pass
valve mechanism, it will be understood that
fluid medium may be directed to the respec-
tive pairs of cylinders and utilized for ele-
vating the front and rear supplemental
frames at will. An exhaust of the pressure
fluid from the cylinders 20 will, due to the
weight of the front supplemental frame 8
and its pivotal connection with the main
frame, permit said frame 8 to be lowered by
gravity. A similar action will be effected
with respect to the rear supplemental frame
18 upon a withdrawal of the fluid medium
from the cylinders 31.

The main power element employed in-my
construction preferably comprises an electric
motor 44, which is mounted on the main frame
of the machine. This motor is designed to
be connected up with the drive sprocket
wheels 5 of the traction chain 7 through a
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differential drive gearing 45 connected with -

the drive shaft 46 of the motor through clutch
mechanisms 47 and 48, operable by hand-op-
erated levers 49 and 50, and gears 51 and 52
meshing with a pinion 53 carried on an end
of the motor shaft. The differential gear-
ing includes two transversely extending
shafts 54, each carrying on its outer end a
pinion 55 designed to mesh with internal
tooth gearing 56 of the respective wheels 5.
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In addition to the pinion 55, each shaft 54
carries brake mechanisms, preferably of a
drum band type including a drum 57, brake
band 58, and an operating lever 64, the brake
mechanism being particularly shown by the
detail view, Fig. 5. As illustrated by Fig.
5, one end of the brake band 58 is secured to
a fixed pin 60 carried on the frame, and its
opposite end connected to one end of a mov-
able link 61, the latter having its opposite end
connected with an arm 62 fixedly secured to
and movable with a rock shaft 63, the latter
being designed to be rocked by an operating
lever 64. Two brake constructions, as de-

seribed, operate to effect the desired steering.

As illustrated, the conveyor 12 is designed
to be intermittently driven by the motor 44,
and to this end, the drive sprockets 17 are

keyed to cross shaft 14 having a sprocket 71’

fixedly secured on an end thereof and de-
signed to be driven by a chain drive 72 extend-
ing from a wheel or sprocket 73 mounted on
a driven shaft 74. Shaft 74 is driven from
a stub driving shaft 75 of the motor 44 by
spur gearing (6 and bevel gearing 77.

The conveyor drive is controlled by a clutch
mechanism 78 carried on shaft 74, said clutch
mechanism being operable by a clutch lever 79
and the connecting member 80 interposed be-
tween the said clutch and its operating lever.

‘In addition to driving the conveyor drive
sprockets, shaft 74 is designed to drive the
pump 35, and, for this purpose, shaft 74
carries a chain drive wheel 81, over which
an endless chain 82 extends. 83 designates
a sprocket on the pump 35, over which the
chain 82.is passed.

Various changes may be resorted to within
the spirit and scope of the invention as de-
fined by the appended claims.

I claim:

1. In a loading machine, a tractor truck, a
main frame mounted on the truck, a supple-
mental frame pivotally mounted on the main
frame at the forward end of the machine, a
shovel pivotally mounted on the supple-
mental frame, an intermittently driven con-
veyor on the supplemental frame, pneumati-
cally operable means for simultaneously ele-
vating the supplemental frame and shovel,
including a lever pivotally mounted on the
supplemental frame, power means projecting
from the main frame and connected with said
lever, and a connection between said lever
and the main frame above the power means,
means for effecting an elevation of the shovel
relatively to the conveyor during the simul-
taneous elevation of the supplemental frame
and shovel to direct material from the shovel
onto the conveyor, and means for intermit-
tently driving the conveyor.

2. In a loading machine, a tractor truck, a
main frame mounted on the truck, a supple-
mental frame pivotally mounted on the main
frame at the forward end of the machine, a

'3

supplemental frame pivotally mounted on the
rear end of the machine, a shovel pivotally
mounted on the first mentioned supplemental
frame, a conveyor carried by said frames, and
pneumatically operahle means for elevating
each of the said supplemental frames rela-
tively to the main frame.

3. In a machine of the class described, a
main frame, a supplemental frame mounted
thereon normally disposed with its forward
end relatively close to the ground, a shovel

70
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carried by the supplemental frame and in

shoveling position being substantially a con-
tinuation thereof, and means for simultane-
ously raising the supplemental frame and
shovel, said means having a connection for
moving the shovel relatively to the supple-
mental frame and including a lever pivotally
mounted on the supplemental frame, power
means projecting from the main frame and
connected with the lever, and a connection be-
tween said lever and the main frame.

4. In a machine of the class described, a
main frame, a supplemental frame mounted
thereon normally disposed at a downward and
forward inclination, conveyor means asso-
ciated with said frames, a shovel carried by
the supplemental frame, means including a
lever pivotally mounted on the supplemental
frame, power means projecting from the
main frame and connected with said lever,
and a connection between said lever and the
main frame for raising the supplemental
frame and shovel, said means having a con-
nection for moving the shovel relatively to
the supplemental frame for emptying the con-
tents of the shovel onto the conveyor means.

5. In a machine of the class described, a
main frame, a supplemental frame normally
disposed at an acute angle at the front of the
main frame, conveying means for the supple-
mental frame, a shovel carried by the supple-
mental frame at the front thereof normally
as a continuation of the supplemental frame,
and means to simultaneously raise and articu-
late the frame and the shovel so that the shovel
will move into obtuse relation to the supple-
mental frame to discharge its contents onto
the conveying means.

6. A machine of the class described having
a main frame, a supplemental frame pivoted
to the main frame so that its forward end may
be disposed relatively close to the ground, a
conveyor common to said :frames, means on
said frames for mounting the conveyor, a
shovel pivoted to the supplemental frame,
and means operable to elevate the supple-
mental frame through an arc and relatively
close to the ground including a lever pivotally
mounted on .the supplemental frame, power
means projecting from the main frame and
connected with said lever, and a connection
between said lever and the main frame.

7. A machine of the class described having
a main frame, a supplemental frame pivoted
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thereto, a shovel carried by the supplemental
frame, a lever pivoted on said supplemental
frame, & connection between the lever below
its fulerum to said main frame forwardly
of the connection of the supplemental
frame thereto, and a connection from the
lever above its fulcrum to the shovel, and
means to actuate the lever, whereby the sup-
plemental frame will be elevated and the
shovel will be moved relatively thereto.
8. A machine of the class described having
a mobile frame, means to drive the frame, a
conveyor on the frame so that its forward end
may be disposed relatively close to the
ground, means to intermittently operate the
conveyor from the first mentioned means, a
supplemental frame pivoted to the main
frame, said conveyor also traversing the sup-
plemental frame, a shovel pivoted to the sup-
plemental frame, means operable to elevate
the supplemental frame including a lever
¥ivotally mounted on the supplemental
rame, power means projecting from the main
frame and connected with said lever, and a

e5 connection between said lever and the main

frame, and a connection from the latter
means to the shovel to cause the latter to dis-
charge its contents onto the conveyor.

9. A machine of the class described having
a main frame, a supplemental frame movable
in an arc relatively close to the ground and
adjustable at said end as to elevation, a con-
veyor traversing the main frame and supple-
mental frame and articulating with the lat-
ter, a shovel pivoted to the supplemental
frame, and means operable to simultaneously
raise the supplemental frame and shovel and
to cause the shovel to move relatively thereto
to discharge onto said conveyor, including a
lever pivotally mounted on the supplemental
frame, power means projecting from the main
frame and connected with said lever, and a
connection between said lever and the main
frame above the power means.

10. A machine of the class described com-
prising a mobile frame, a supplemental frame
movable in an arc relatively close to the
ground and shafts carried by said frame,
a conveyor, drive members for said conveyor

‘on one of said shafts, another shaft on the

supplemental frame, means on the latter

shaft over which said conveyor is trained,

a shovel pivoted to the supplemental frame
by means of the latter shaft, means includ-
ing a lever pivotally mounted on the supple-
mental frame, power means projecting from
the main frame and connected with said
lever, and a connection between said lever
and the main frame to elevate the supple-

mental frame at its forward end, the last -

mentioned means also including a connection
to cause the shovel to articulate and empty
its c~ntents onto said conveyor.

11. A machine of the class described hav-
ing a truck, means operable to propel the
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truck, shafts on the truck having sprocket

wheels thereon, means to intermittently drive
one of said shafts from the first mentioned
means, g conveyor trained over said|sprocket
wheels, a supplemental frame pivotally
mounted by one of said shafts, a shaft on
the supplemental frame, the latter shaft hav-

70

ing sprocket wheels over which the conveyor

is trained, a shovel pivoted to the supple-
mental frame by means of the last mentioned
shaft, & lever pivoted intermediate its ends
to the supplemental frame, link means con-
necting the lever to the truck, link means

75

connecting the lever to the shovel, and means °

operable to shift said lever for the
specified.

12. A machine of the class described hav-
ing a truck, propelling means therefor, shafts
journalled on said truck, means to drive one
of said shafts from the first mentioned means,
sprocket wheels on said shafts, a conveyor

purpose

. trained over said sprocket wheels, a front

supplemental frame pivotally connected to
the truck by one of said shafts, a rear supple-
mental frame pivotally connected to the
truck by the other shaft, a shaft on the front
supplemental frame, sprocket wheels on the
latter shaft over which the conveyor is also
trained, a shovel pivotally connected to the
front supplemental frame by means of the
latter shaft, the truck having a forward ex-
tension, a lever pivoted intermediate its ends
to the front supplemental frame, link con-
nections from the lever on opposite sides of
its fulcrum to said extension and to said
shovel, respectively, a pressure device for
operating said lever, a shaft on the rear sup-
plemental frame, sprocket wheels on the lat-
ter shaft over which the conveyor is also
trained, a pressure device to govern the po-
sition of the rear supplemental frame, and
means to operate said pressure devices from
a common source of power and independently
of the propulsion of the truck. ;

13. In a loading machine, a main frame,
a supplemental frame pivoted thereto to
move in an arc between the ground and a
plane passing horizontally through the pivot
of the supplemental frame, a lever pivoted
on the supplemental frame, a shovel pivoted
to the supplemental frame adjacent the for-

‘ward end, a connection from the shovel se-.

cured to the lever above the axis of the lat-
ter, an operating connection pivoted to the
frame and to said lever below said axis, said

“operating connection comprising relatively

movable parts, and a link means from the
main frame attached to the lever between said
connections.

14. In a loading machine, a relatively low
main frame, a supplemental frame pivoted
thereto, a shovel carried at the forward end
of the supplemental frame, and means oper-
able to swing said supplemental frame and
articulate said shovel in paths substantially
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within the height of the main frame and from
a position relatively close to the ground
comprising a lever pivotally secured to the
supplemental frame, a power actuated means
projecting from the main frame and connect-
ed with the lever, and a connection between

the lever and the shovel. '

15. In a loading machine, a main frame, a
supplemental frame pivoted thereto, a shovel
carried at the forward end of the supple-
metal frame, means to elevate the supple-
mental frame and articulate the shovel rela-
tively thereto, said means including an ex-

_tensible connection pivoted to the main frame
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and comprising a cylinder and a piston there-
in to be operated by fluid pressure, a. pair
of levers pivotally connected to the supple-
mental frame and to the extensible means,
and links connecting said levers and the
shovel. o

16. A machine of the class described hav-
ing a frame, a shovel carried thereby, 2 main
frame to which the first frame is pivoted,
a lever pivoted on the first frame by an axis
closer to the lower end than the upper end
of the lever, méans extending from the main
frame to the lower end of the lever operable
to move the lever to elevate the first frame,
and a connection from the upper end of the
lever to the shovel to actuate the latter to.
discharge its contents as the first frame is
elevated. g

In testimony whereof I affix my signature.

DAVID WHAMOND.




