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To all whom it may concern. 
Be it known that I, BRUCE A. MIDDLEMiss, 

a citizen of the United States, residing at 
Hibbing, in the county of St. Louis and 
State of Minnesota, have invented a certain 
new and useful improvement in Loading 
Machines, of which the following is a full, 
clear, and exact description. 
This invention relates to loading machines 

designed to shovel loose material into cal's 
or other receiving apparatus. 
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In so far as I am informed, all loading 
machines have been modifications of the 
steam shovel, dredge, and heavy loading mal 
chine types, designed to effect a relatively 
slow movement of the load carrying element, 
followed by a relatively slow movement to 
deliver material. This slowness is caused 
by the relatively large quantities which it 
has been the custom to handle in each opera 
tion. 
While these types have been standard for 

surface and unrestricted underground ex 
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cavations, their size and weight has pre 
cluded their use in underground workings 
where their space is limited. It has been 
possible to use existing machines under 
ground only by adapting the size of the 
drifts and the radii of turnouts to suit the 
machine. In bad ground this is imprac 
ticable. 
My invention has for its general object to 

produce a compact, light machine overcom 
ing these objections, working on the prin 
ciples, first, of handling small quantities per 
cycle, second, of attacking materials with 
a light element, given high kinetic energy 
by the power and quickness of its thrust, 
third, of transferring small individual loads 
by fast and relatively very powerful means, 
giving a very rapid speed of transfer. This 
combination with automatic means for con 
tinuous operation, furnishes a machine of 
unique usefulness in underground mining, 
where it is necessary to handle quickly de 
tached masses of material, individually 
small, but of enormous aggregate tonnage. 

In carrying out my invention I make use 
preferably of a peculiarly designed two sur 
faced shovel, one face being adapted to re 
ceive and the other to transfer the load. I 

also prefer to terminate the transfer stroke suddenly, by the action of a yielding element, 
the recoil of which may be used to assist 
reversal of the mechanism. Preferably in 55 securing. high shovel energy, I mount the 
shovel directly on a powerful reciprocating 
element. In the particular machine illus. 
trated, this reciprocating element is fur 
ther utilized as a transferring means. 

It is obvious that the common type of drop bottom bucket may be employed that 
a Conyeying apparatus may be added to the 
transferring means, that motors of the ro 
tary type may be substituted for the pistons 
shown, and that, if required for heavy work, an auxiliary scraper may be employed to 
carry material into reach of the shovel. 
type shown is designed for certain condi 
tions, and to meet conditions in other min 
ing districts any or all of the obvious modifi 
cations of design may be added without af 
fecting the essentials of the invention. 
In the accompanying sheets of drawings 

wherein I have shown one embodiment of 
my invention which operates with high effi 
ciency, Fig. 1 is a side view of the machine, 
the parts being shown in full lines with the 
shovel approximately at the end of its out 
ward or material receiving stroke, and by 
dotted lines in other different positions; Fig. 
2 is a top plan view of the same; Fig. 3 is 
an enlarged transverse sectional view sub 
stantially along the line 3-3 of Fig. 1; and 
Fig. 4 is a detail view of the valve mecha 
nism, this view being taken from the line 
4-4 looking in the direction indicated by 
the arrows. . 
The machine here illustrated and de 

scribed, and embodying my invention in 
cludes a base 10, which is designed to be held 
stationary during the loading operation and 
to be moved forwardly in any desired man 
ner as the material in front of the machine 
is loaded into a car, a portion of which is 
indicated at 11 in Fig. 2 at the rear of the 
machine, or in any other suitable material 
receiving element. The material is loaded, 
that is to say, it is scooped up from a point 
in front of the machine, and is then ele 
wated and moved rearwardly over the ma 
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chine and discharged into the receiving ele 
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ment 11 by a swinging unit including a re 
ciprocating bucket or shovel 12, which is 
open at the front so that a load will be 
received as the shovel is moved forwardly 
into the material and is open at its upper 
end so that material can be discharged from 
the bucket at the rear of the machine. 

10 
ing unit and which preferably consists of 

The bucket is given the movements neces 
sary for this purpose by a single motor or 
motive device which is a part of the swing 
a reciprocating air or other fluid pressure 
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motor having a cylinder 13, which at its 
rear end, and preferably at its upper rear 
end is pivoted on a horizontal shaft 14 
mounted in bearing brackets 15 on the base. 
10. The motor includes also a piston to 
which is connected a reciprocating plunger 
17, which is directly and rigidly connected 
at its forward end to the bucket 12. Air 
or other motive fluid is supplied first to 
one end and then to the opposite end of the 
cylinder 13 by means of a pipe 18 connected 
to the cylinder near the ends thereof and 
a four-way valve 18, the motive fluid being 
designed to be supplied to the pipe 18 by 
a flexible tube or pipe adapted to be connect 
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led to the valve chamber by means of the 
connection indicated at 18". To guide the 
shovel during its forward and rearward 
reciprocating movements, the shovel is pro 
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vided with two parallel guide rods 19 which 
are parallel to the plunger 17 and slide 
through two openings in the forward head 
of the cylinder 13. - 
Although a motor such as here indicated, 

would normally give only a forward and 
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sides of the motor. Each rear arm 20, which 

rearward reciprocating movement to the 
shovel, by my invention this motor gives the shovel not only the necessary reciprocating 
movements but also gives to the unit in 
cluding the shovel and motor the upward 
and rearward Swinging movement, and this is accomplished by the provision of two 
sets or pairs of bars, or arms 20 and 21, the two sets or pairs being located on opposite 
is somewhat longer than the companion for 

50 Ward arm, is pivoted at 22 to the base 10, forward of and below the pivotal axis of 
the cylinder 13, and also below the line of 
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movement of the plunger 17, when in hori 
ZOntal of -substantially horizontal position. 
The forward and shorter arm of each pair 
is pivotally connected at 23 to the rear part 
of the bucket, and preferably as here shown, slightly above the plunger 1. Additionally 
the two arms 20 and 21 of each pair are 
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pivotally connected together at 24, and the 
arm. 21 is provided with a tail like exten 
sion 25 having a notch 25 which is designed 
to engage a pin or other projection 26 on 
the arm 20 when the arms 20 and 21 are 
SWung to a certain position. 
The parts are so arranged that at or near 

1441,700 

the end of the outward stroke of the piston 
and shovel, the arms.20 and 21 of each pair 
drop downward so that the 
of connection 24, passes below the dead cen 
ter, that is, below a line connecting the axes 
22 and 23, with the result that when the shovel is retracted, the tail 25 engages the 

pivotal axis. 
70 

pin 26 locking the two arms 20 and 21 so as 
to form them into a rigid brace or strut. In 
view of the fact that the inward pull of 
the motor is substantially horizontal, and 
inasmuch as this brace is at an angle, or is 
downwardly inclined with respect to the 

75 

line of pull, when the piston of the motor 
moves rearward there is imparted to the 80 
shovel, motor, and in fact, the entire Swing 
ing material moving mechanism or unit, a . 
vertical component which swings said 
mechanism as a unit around the axis of 
shaft 14 to substantially the vertical posi 
tion indicated by dotted lines. - 
During the upward and rearward Swing 

ing movement the shovel is being drawn in wardly, the piston then moving toward the 
rear end of the cylinder, and when the cyl 
inder reaches substantially the vertical po 
sition the piston is at the end of its inward 
stroke. However, the cylinder and in fact 
the swinging unit move slightly beyond the 
vertical position, this continued movement 
beyond the vertical being due to momentum, 
The final swinging. movement is checked gradually, and then stopped by a yieldable 
buffer or 'shock absorbing checking device. 
which not only stops and cushions the rear 
starts the unit to swing back to its normal 
horizontal position. This device consists 

a rod 29 which is mounted on the top of 
the cylinder 13 and extends lengthwise 
thereof, the upper or forward part of the rod passing freely through a hole of a sup 
porting bracket 29 at the front head of the 
cylinder, and the lower or rear part fitting 
loosely in a slot of a bracket 29 at the rear 
head of the cylinder. The rod 29 extends 
far enough beyond the rear end of the cyl 
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ward swinging movement, but immediately . 

preferably of a coil spring 28 surrounding 
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inder 13 that when the swinging unit reaches 
subsantially the vertical position the lower 
or rear end of the rod engages a plate 10" 
on base 10, and in consequence the rod moves 
through the brackets 29 and 29 and com 

115 

presses the spring 28 which is located be 
tween the forward bracket 29 and an ad 
justable abutment 29 on the rod, this being 
preferably in the form of a nut. The parts are so arranged that the spring 28 begins 
to be compressed at or about the time.the 
unit reaches the vertical position, and brings 
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the unit to a stop without material shock, . 
and then the compressed spring throws the 
unit back beyond the vertical in the oppo 
site direction and into a position from which 
it drops by gravity again to the horizontal 130 
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position. The arms 20 and 21 do not pre 
vent this return movement of the unit be 
cause at or about the end of the upward and 
rearward swinging movement the two arms 
of each pair straighten out and they pass 
by gravity and by momentum rearwardly 
beyond the dead center, this taking place 
just as the buffer spring 28 starts the return 
forward and downward movement. . 
When the swinging unit reaches its upper 

or near vertical position, the spring buffer 
stops it without destructive shock but sud 
denly enough to cause the materiai or load 
in the shovel to be thrown therefrom or 
completely discharged out of the rear end 
of the shovel into the car or receiving mem 
ber 11, 
As before stated, the swinging unit drops 

by gravity again to the horizontal position. 
F, check this movement just before the unit 
reaches the horizontal, I provide a 'move 
ment checking device consisting preferably 
of an oil or other fluid containing cylinder 
30 which is pivoted at 30 on the base 10, 
this cylinder having a piston to which is 
connected a plunger 31 pivoted at 31° to the 
cylinder 13 near its forward end. Inas 
much as the lower pivotal axis of the oil 
cylinder 30 is a short distance forward of 
and below the pivotal axis of the power cyl 
inder 13, when the mechanism or unit drops 
to horizontal position, the piston moves rear 
wardly in the oil cylinder so as to check the 
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fall of the unit. This oil cylinder works in 
such a manner that it does not cheek the up 
ward Swinging movement, the piston in the 
cylinder 30 then passing freely along the cyl 
inder, and it allows the unit to fall quickly 
to near the horizontal position where the 
movement is checked the last few degrees of 
the downward Swinging movement taking 
place slowly. 

If now motive fluid is admitted to the rear 
end of the power cylinder 13 so as to move 
the piston therein forwardly, the shovel is 
given its forward thrust or stroke which 
again fills the shovel and at the end of this 
forward thrust or stroke the parts will again 
be in the full line position indicated in Fig. 
1, the arms 20 and 21 straightening out and 
dropping downwardly very slightly by 
gravity and momentum beiow the dead cen 
ter when the shovel is at the end of its out 
ward stroke. The arms do not, however, 
pass materially beyond the dead center until 
the return movement of the shovel is 
started. 
Although as will be readily understood, 

valve 18 could be operated 
manually, I prefer that this valve be 
operated automatically so that without any 
attention on the part of the operator, ma 
terial will be loaded into the receiving ele 

65 
ment, the shovel passing through one com 
plete cycle of movement after the other, 

This automatic throwing of the valve 18" 
can be effected in various ways, but in this 
case I have illustrated a simple automatic 
mechanism which operates successfully. 
This includes a pivoted bell crank trip lever 
82, which is pivoted at 33 on the base 10, the 
bell crank having a vertical arm and a sub 
stantially horizontal arm. The latter is nor 
mally pulled upwardly to a definite position, 
by a spring 84, and is adapted to be rocked 
from normal position by a projection in the 
shape of a short angle E. 35 on one s 

ne, Iour-way valve the swinging arms 20. 
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18" is provided with two bell crank arms 36 
and 87, which swing in a plane at right 
angles to the plane of movement of the bell 
crank 32. It will be observed that the arm 
36 has attached to it a spring 38 which 
tends to swing the valve arms 36 and 37 to 
ward the rear end of the motor or in a 
counter-clockwise direction as the same 
would be viewed in Fig. 1. 
the upright arm of the bell crank 32 is nor 
mally in the path of movement of the valve 
arm 37, so that as the mechanism swings 
downwardly after discharging the shovel 
load, the upright bell crank arm 32 engages 
the arm 37 and shifts the valve. This shift 
ing of the valve 18 which takes place at 
or about the instant the cylinder reaches 
horizontal position, admits the motive fluid 
to the rear end of the cylinder causing the 
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forward or loading stroke to be imparted to 
the shovel. At or about the time the shovel 
reaches the end of its forward stroke, the 
arms 20 and 21 drop downwardly below the 
dead center, as previously described, and in 
so doing, the angle 35 hits the laterally or 
horizontally extending arm of the bell crank 
32, swinging the upright arm of the bell 
crank away from the valve arm 37, and per 
mitting the spring 38 which is connected to 
the valve arm 36 to shift the four-way valve 
to its opposite position and so that motive 
fluid is admitted to the forward end of the 
cylinder, whereupon there is caused the rear 
ward stroke of the piston and the upward 
and rearward swinging movement of the 
loading mechanism. This movement is then 
followed by the downward swinging drop 
to horizontal position, the fall being checked 
by the oil cylinder as previously explained, 
and just before the parts reach horizontal 
position the valve arm 37 again engages the 
upright arm of bell crank 32, shifting the 
valve and causing the forward stroke of the 
plunger and shovel previously explained. 
These movements take place rapidly, and 

material is thus, with this simple mecha 
nism, picked up shovelful after shovelful 
and carried upwardly and rearwardly and 
thrown or discharged into the receiving ele 
ment 11. This mechanism is well adapted 
for certain uses such as for loading ore or 
coal, especially by reason of its extremely 
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simple construction. Additionally the ma-. 
terial can be loaded while the operator is 
giving attention to other parts' or to other 
work. When the material is consumed or 
picked up within reach of the shovel, the 
machine as a whole will be moved forwardly, 
to additional material to be loaded. 
Having thus described my invention, what 

I claim is: 
1. In a loading 

ging and shifting device comprising a shovel 
mounted to reciprocate, means for imparting 
thereto a thrust movement and a withdraw 
ing movement, and means whereby said 
withdrawing movement is automatically 
converted into a swinging movement 
through a curve of constantly decreasing 
radius. 
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through a curve o 

2. In a loading machine, material carry 
ing means, motive means operatively asso 
ciated therewith to successively impart 
thrust and withdrawing movements to the 
same to effect loading thereof and means for automatically converting the withdrawing 
movement into a swinging delivery move 
ment through a curve of constantly decreas 
ing radius. 

3. In a loading machine, material carry 
ing means, motive means operatively asso 
ciated therewith to reciprocate the same to 
effect loading thereof and withdrawal from . 
the pile and thereafter cause the same to 
effect a 1 v onstantly decreasing 
radius, said means including means, whereby 
the said carrying means Swings back to nor 
mal position through an arc differing from 
that which it describes in moving to delivery 
position. 

4. In a loading machine, material carry 
ing means, motive means operatively asso 
ciated therewith to reciprocate the same to 
effect loading thereof and withdrawal from 
the pile and thereafter cause the same to ef 
fect a swinging delivery movement through 
a curve of constantly varying radius. 

5. In a loading machine, a material dig 
ging and shifting device comprising a shovel 
mounted to reciprocate to project the same 
into and withdraw it from the pile and to 
thereafter swing the same for effecting de 
livery of a load received during reciproca 
tion thereof, and means whereby said swings 
ing movement effects forced projection of 
the load from the shovel, said means includ 
ing motive means for imparting the several 
aforesaid successive movements to the 
shovel. . . . . 

6. A loading machine comprising motive 
means, a shovel adapted to be reciprocated 
to project the same into and withdraw it 

65 

from the pile, and swing thereby to deliver 
a load, and means associated with said 
shovel and motive means for effecting forci 
ble projection of the load from the shovel, 

machine, a material dig 

Singing delivery movement 
C 

1,441,700 
7. A loading machine comprising motive 

means, a shovel adapted to be reciprocated 
to project the same into and withdraw it 
from the pile and swing thereby to deliver 
a load, and means associated with said 
shovel and motive means for effecting forci 

70 

ble projection of the load from the shovel, 
and return the latter to its normal position. 
during an interval of idleness of the motive 
means. - . 

8. A loading machine comprising motive 
means, a shovel adapted to be reciprocated 
to project the same into and withdraw it 
from the pile and swing therebv. to deliver 
a load, and a stop for arresting the swing 
ing. movement of the shovel and effecting 
forcible projection of the load therefrom. 

9. A loading machine comprising motive 
means, a shovel adapted to be reciprocated 
to project the same into and withdraw it 
from the pile and swing thereby to deliver 
a load, and a stop for arresting the swinging 
movement of the shovel, and effecting pro 
jection of the load therefrom and effectini 
tial return movement of said shovel to its 
normal position. . . . 10. A loading machine comprising mo 
tive means, a shovel adapted to be recipro 
cated to project the same into and withdraw 
it from the pile and swing thereby to deliver 
a load, a stop for arresting the swinging 
movement of the shovel and effecting forci 
ble projection of the load therefrom and ef 
fect initial. return movement of said shovel 
to its normal position, and means for main 
taining said motive means idle during re 
turn movement of said shovel to normal 
position. . . . 

11. A loading machine comprising a 
shovel, motive means associated therewith 
for effecting reciprocation of said shovel 
into a pile to load the same and then to with 
draw it from the pile, and swing it to a 
point of discharge, a yielding stop element 
disposed to arrest, the swinging movement 
of said shovel to effect forced projection of 
the load therefrom and effect rebound of 
said shovel in its return swing to normal 
position, a source of power for said motive 
means, and means controlling the connection 
between said source of power and said mo 
tive means for maintaining the latter idle 
during the return movement of said shovel. 

12. A loading machine comprising a 
shovel, motive means associated therewith 
for effecting reciprocation of said shovel 
to load the same and thereupon swing said 
shovel to a point of discharge through an 
arc of constantly decreasing radius, a yield 
ing stop element disposed to arrest the 
swinging movement of said shovel to effect 
forced projection of the load therefrom and 
effect rebound of said shovel in its return 
swing to normal position, a source of power 
for said motive means, and means control 
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he 
Ad said motive means for maintain 
Siter idie during the return move 

aeza, of the latter being through a substan 
Onstal at 3EC. 
in a loading machine, a base, a Swing: 

ing material receiving and conveying unit 
Yiyanied to swing about a horizontal axis, 
SÉid SWinging unit including a shovel and a 
Inotor connected to the shovel to recipro 
cate the sane, and means whereby said 
motor is caused to move the shovel outward 
iy to receive 2, load, then in Wardly and to simultaneously swing the unit upwardly and 
rear Wardly through an arc of substantially 
ninety degrees to durinping position. 

24. In a loading machine, a base, a Swing 
ing Enaerial receiving and conveying unit 
Anot inted to swing about a horizontal axis, 
said swinging unit including a shovel and a 
notor connected to the shovel to recipro 
cate the same, and means whereby said 
motor is caused to move the shovel outward 
ly to receive 3 load, then invardly and to 
similitaneously swing the unit upwardly and 
rearwazdy through an ag of substantially 
ninety degrees to dumping position, said 
means including bracing arms between the 
trait, and he base. . . . 

15. In S, loading machine, a base, a ma 
terial receiving and conveying unit mounted 
O Swing about a horizontal axis and includ 
ing a shovel and a notor connected to the 
shoye to reciprocate the same, and means 
whereby said motor is caused to move the 
shovel outwardly to receive a load, then in 
wardiy and to simultaneously swing the unit 
upwardly and rearwardly through an arc 
of Sabstinially ninety degrees to dumping 
position, said means comprising a brace in 
cluding 2 pair of arms pivoted together and 
pivoted to the unit, and to the base. 

16. In a loading machine, a base, a Swing 
ing material receiying and coveying unit 
mounted to swing in a vertical plane, said 
swinging unit, including 2 shovel and a 
motor for reciprocating the same, and 
means wherefoy said motor causes the shovel 
to be moved outwardly to receive a load, 
then to be moved in Wardly and at the same 
time causes the unit to swing upwardly to 
a position at which the load is discharged 
and from which the unit may automatically 
return to substantially horizontai position. 

17. In a loading machine, a base, a ma 
terial receiving and conveying unit mount 
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ed to swing in a vertical plane and includ 
ing a shovel and a motor for reciprocat 
ing the same, and means whereby said motor 
caises the shovel to be moved outwardly 
to receive a load, then to be moved inwardly 
and at the same time causes the unit to swing upwardly to a position at which the 
load is discharged and from which the unit 

of said shove, the said return move 
terial receiving and conveying unit mount 

may return to substantially horizontal posi 
tion, and means for checking the swinging 
novelinents of the unit. W 
18, In a loading, machine, a base, a ma 

ed to Swing in a vertical plane and includ 
ing a shovel and a motor for reciprocate 
ing the same, and means whereby said notor 
causes the shovel to be moved outwardly 
to receive a load, then to be moved inwardly 
and at the same time causes the unit to Swing upwardly to a position at which the 
load is discharged and from which the unit 
Inay return to substantially horizontal posi 
tion, said means including motor controlling 
means which automatically reverses the 
motor at predetermined points in the cycle 
of movement. 

19. In a loading machine, a base, a na 
terial receiving and conveying unit mount 
ed to Swing in a vertical plane and includ 
ing a shovel and a motor for reciprocat 
ing the same, and means whereby said motor 
causes the shovel to be moved outwardly 
to receive a load, then to be moved inwardly 
and at the same time causes the unit to 
swing upwardly to a position at which the 
load is discharged and from which the unit 
may return to substantially horizontai posi 
tion, said means comprising pivoted arms 
connected to the unit and to the base, a valve 
for the motor, and means whereby the valve 
is automatically actuated to reverse the 
motor at predetermined points in the cycle 
of movement. 

20. In a loading machine, a base, a shovel, 
a reciprocating motor including a cylinder 
pivoted to the base, a plunger connected 
to the shovel, and means whereby a Swinging 
component is given by the motor to the 
motor and shovel when the showei is moved 
inwardly by the motor. 

21. In a loading machine, a base, a shovel, 
a reciprocating motor including a cylinder 
pivoted to the base, a plunger connected to 
the shovel, and means whereby a Swinging 
component is given to the motor when the 
shovel is moved inwardly by the motor, said 
means including a brace or strus connected 
to the shovel and base and composed of two 
pivoted members which in a certain posi 
tion are locked together. 

22. In a loading machine, a base, a shoyel, 
a reciprocating motor including a cylinder 
pivoted to the base, a plunger connected to 
the shovel, and means whereby a swinging 
component is given by the motor to the 
motor and shovel when the shovel is moved 
inwardly by the motor, and valve mecha 
nism for controlling the motor. 

23. In a loading machine, a base, a shovel, 
a reciprocating motor including a cylinder 
pivoted to the base, a plunger connected to 
the shovel, and means whereby a Swinging 
component of the power of the motor is 
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given to the motor and shovel when the 
shovel is moved inwardly by the motor, and 
means automatically reversing the motor. 

24. In a loading machine, a base, a shovel, a reciprocating motor including a cylinder 
pivoted to the base, a plunger connected to 
the shovel, and means whereby a swinging 

power of the motor is component of the 
given to the motor and shovel when the 
shovel is moved inwardly by the motor, a 
four-way valve for the motor, and means for 
automatically reversing the valve at given 
points in the cycle of movement imparted to 
the shovel. 

25. In a loading machine, a shovel, a mo 
tive element for reciprocating the same to 
project it into and withdraw it from ma 
terial to be transferred, means associated 
with said shovel and said motive element 
whereby the withdrawing stroke of the 
shovel is converted into a swinging move 
ment thereof through an arc of constantly 
decreasing radius to the point of discharge 
for the load. " . 

26. In a loading machine, a shovel, a mo 
tive element for reciprocating the same to 
project it into and withdraw it from ma 
terial to be transferred, and means associ- j w the material to be transferred, and means ated with said shovel and said motive ele 
ment whereby the withdrawing stroke of 
the shovel is converted into a swinging 
movement thereof through an arc of con stantly decreasing radius to the point of 
discharge for the load, and a stop for ar resting said swinging Imovement for effect 
ing forced projection of the load from the 
shovels 27. In a loading machine, a shovel, a mo 
tive element for reciprocating the same to 
project it into and withdraw it from mate 
rial to be transferred, and means associated 
with said shovel and said motive element 
whereby the withdrawing stroke of the 
shovel is converted into a swinging move 
ment thereof through an arc. of constantly 
decreasing radius to the point of discharge 
for the load, and a yielding stop for ar 
resting the swinging movement of Said 
shovel to effect forcible projection of the 
load therefrom and effect rebound thereof 
toward its initial position. 

28. In a loading machine, a shovel, a mo 
tive element for reciprocating the same to 
project it into and withdraw it from ma 
terial to be transferred, and means associ 
ated with said shovel and said motive ele 
ment whereby the withdrawing stroke of the 
shovel is converted into a swinging move 
ment thereof through an arc of constantly 
decreasing radius to the point of discharge 
for the load, a source of power for said 
motive element, means controlling the con 
nection between said source and said motive. 
element, a yielding stop for arresting the 
swinging movement of said shovel to effect 
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forcible projection of the load therefrom 
and effect rebound thereof toward its initial position, and means for interrupting the 
connection between said motive element and 
said source of power during the return. 
movement of the shovel to its initial posi 
tion. 

29. In a loading machine, a base, a mate 
rial carrying unit comprising a motive ele 
ment and a shovel carried thereby both 
mounted on said base to swing in unison 
about a common axis, said motive element 
adapted to reciprocate said shovel to pro 
ject same into and withdraw the same from 
the material to be transferred, means asso 
ciated with said shovel and said motive ele 
ment and base for automatically converting 
a part of the withdrawing stroke of the 
shovel into a swinging movement thereof 
through an arc of constantly decreasing 
radius. 

30. In a loading machine, a base, a mate 
rial carrying unit comprising a motive ele 
ment and a shovel carried thereby both 
mounted on said base to swing in unison 
about a common axis, said motive element 

TO adapted to reciprocate said shovel to 
ject same into and withdraw the same from 

associated with said shovel and said motive 
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element and base for automatically convert- , 
ing a part of the withdrawing stroke of the 
shovel into a swinging movement thereof 
through an arc of constantly decreasing 
radius, and means disposed to arrest the 
swinging movement of said shovel to effect 
forcible projection of the load therefrom. 

31. In a loading machine, a base, a mate 
rial carrying unit comprising a motive ele 
ment and a shovel carried thereby both 
mounted on said base to swing in unison 
about a common axis, said motive element 
adapted to reciprocate said shovel to project 
same into and withdraw the same from the 
material to be transferred, and means asso 
ciated with said shovel and said motive ele 
ment and base for automatically converting 
a part of the withdrawing stroke of the 
shovel into a swinging movement thereof 
through an arc of constantly decreasing ra 
dius, and yielding means disposed to arrest 
the swinging movement of said shovel to ef 
fect forcible projection of the load there 
from and effect a rebound of said shovel to 
its initial position. 

82. In a loading machine, a base, a mate 
rial carrying unit comprising a motive ele 
ment and a shovel carried thereby both 
mounted on said base to swing in unison 
about a common axis, said motive element 
adapted to reciprocate said shovel to project 
same into and withdraw the same from the 
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material to be transferred, and means asso 
ciated with said shovel and said motive ele ment and base for automatically converting 130 
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a part of the withdrawing stroke of the 
shovel into a swinging movement thereof 
through an arc of coastantly decreasing re 
dius, and maintaining the nomeratura tiere 
of to a predetermined point, and means for 
ment of said shovel, and effecting return 
thereof to its initial position while naintain 
ing the motive element ide. 

33. In a loading machine, a base, a nate 
rial carrying unit comprising a motive ele 
ment and is shovel carried thereby both 
mounted on said base to Swing in Irison 
about a common axis, said notive element 
adapted to reciprocate said shovel to project 
same into and withdraw the Sarae from the 
material to be transferred, and neans asso 
ciated with said shovel and said notive eie 
ment and base for automatically converting 
a part of the withdrawing stroke of the 
shovel into a swinging movement, thereof 
through an arc of constantly decreasing ra. 
dius, and means associated with Said notive 
element and its associated parts for arrest 
ing the swinging movement of Said shovel to 
effect forcible projection of the load there 
from and effect a rebound and return by 
gravity of the shovel and motive element to 
their initial position. 

34. In a shoveling machine, a shovel, a 
motive element for reciprocating the shovel 
to project, it into the material and there 
after withdraw the same, a support on which 
the said motive element and shovel are piv 
otally supported, and means assogiated with 
the said support, and said shovel for auto 
matically converting a part of the with 
drawing stroke of the shovel into a Swinging 
delivery stroke thereof. 

35. In a shoveling machine, a shovel, a. 
motive element for reciprocating the shovel 
to project it into the material and thereafter 
withdraw the same, a support on which the 
said motive element and shovel are pivotally 
supported, and means associated with the 
said support and said shovel for automati 
cally converting a part of the withdrawing 
stroke of the shovel into a swinging deliv 
ery stroke thereof, means for arresting the 
swinging movement of said shovel for ef 
ficting forcible projection of the load there 
O. Y. 

36. In a shoveling machine, a shovel, 8. 
motive element for reciprocating the shovel 
to project it into the material and thereafter 
withdraw the same, connection between said 
motive element and a source of power, means 
interposed in said connection for controlling 
the same, a support on which the said motive 
element and shovel are pivotally supported, 
means associated with the said support and 
said shovel for automatically converting a 
part of the withdrawing stroke of the shovel 
into a swinging delivery stroke thereof, and 
means for arresting the Swinging movement 

of said shovel for effecting forcible projec 
tion of the load therefrom, and means asso 
giated with the power control and the arrest 
ing means for automatically effecting re 
turn of the shovel to initial position. 
3. In a shoveling machine, a shovel, a 

notive element for reciprocating the shovel 
to project it into the material and thereafter 
withdraw the same, connection between said 
motive element, and a source of power, means 
interposed in said connection for controlling 
the Same, a support on which the said motive 
element and shoyel are pivotally supported, 
means associated with the said support and 
said shovel for automatically converting a 
part of the withdrawing stroke of the shovel 
into a swinging deliver stroke thereof, 
means for arresting the delivery movement 
of said shovel to effect projection of the 
load therefrom, and means associated with 
the power control and the arresting means, 
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whereby the power is shut off as said shovel 
approaches, said arresting means, the latter 
including means for effecting rebound of the 
shovel for imparting thereto initial return 
anovement to its initial position, the latter 
completed by gravity. 

88. In a shoveling machine, a load-receiv 
therewith 2Gd adapted to normally impart 
a movement of predetermined length thereto 
toward the material to be transferred foll 
lowed by a reverse movement thereof, and 
means associated with said receiving and 
motive elements for restricting the reverse 
movement of said load-receiving element, 
and automatically effecting a movement 
thereof laterally of its first-named move 
Inent. 

39. In a loading machine, a carriage, a 
cylinder pivotally mounted thereon, a piston 

90 

ing element, a motive element, associated . 
95 

OO 

and piston rod adapted to be reciprocated 
thereby, a shoye carried by the piston, tog 
gie evers each coraprising two parts piv 
otally secured together at one end, means 
limiting their relative movement in one di 
rection, one of said parts pivotally secured 
to the base and the other to the shovel, the 
connection of one of said parts to the base 
being nearer the shovel than the pivot of the 
cylinder and said means limiting the rela 
tive movement of said parts coacting with 
said pivots for converting movement of the 
shovel in one direction into a swinging move 
ment of the same and said cylinder. 

40. In a loading machine, a carriage, a 
cylinder pivotally mounted thereon, a pis 
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ton and piston rod adapted to be reciprocat 
ed thereby, a shovel carried by the piston, 
and means connected with the shovel and the 
base for permitting free projection of the 
shovel away from the cylinder and a partial 
return movement thereof without varying 
the position of the cylinder with respect to 
the base, said means adapted to automati 
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cally cause the cylinder to turn on its pivot 
during the balance of the complete return 
stroke of the shovel. 

41. A shoveling machine comprising a 
base, a shovel reciprocable relatively to said 
base to project into and withdraw from a 
pile, a motive element associated with said element thereon pivotally movable about a shovel for effecting reciprocation thereof, 
and means associated with the base, the 
shovel and the motive element for automati 
cally converting the withdrawal movement 
of the shovel into swinging delivery move 
ment thereof through a curve of constantly 
decreasing radius. . . 

42. A shoveling machine comprising a 
base, a shovel pivotally movable relatively 
to the base about a fixed axis, and recipro 
cable relatively to said axis to project it into 
and withdraw it from a pile, a motive ele 
sment associated with the shovel to effect re 
ciprocation thereof, and means associated 
with said shovel and said base for automati 
cally converting the withdrawal movement 
of the shovel into a swinging delivery move 
ment thereof. .. 

43. A shoveling machine comprising a 
base, a shovel pivotally movable relatively 
to the base about a fixed axis, a motive ele 
ment for imparting reciprocative movement 

30 to the shovel to project the same into and 
withdraw it from the pile, and means asso 
ciated with the base, the shovel and the mo 
tive element for permitting the latter to im 
part a long thrust and a short withdrawing 

35 movement to said shovel, said means adapt 
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ed to automatically convert the balance of 
the withdrawal movement of said shovel 
into a swinging delivery movement thereof 
until said shovel returns to its initial posi 
tion preparatory to another thrust move 
ment. 

44. In a shoveling machine a base, a motor 
fixed axis, a shovel carried and adapted to 
be reciprocated by the said motive element 
to thrust it into and withdraw it from a 
load, means associated with said shovel and 
said base for permitting a long thrust move 
ment of said shovel in a predetermined 
plane and a short withdrawing movement 
thereof in the same plane, said means adapt 
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ed to compel said motive element and shovel 
to effect a swinging movement during the 
remainder of the withdrawal movement of 
the shovel to substantially its initial posi 
tion with respect to the motive element. 

45. In a shoveling machine, a base, a mo 

55. 

tive element, a shovel adapted to be recipro-. 
cated by said motive element and means 
associated with said base and shovel for con 
verting reciprocative movement thereof into 
swinging delivery movement thereof through 
an arc of constantly decreasing radius and 
effecting a return swing of the shovel to in 
itial position through an arc of a radius 
substantially equal to the shortest radius of 
the curve of de ivery movement thereof. 
In testimony whereof, I hereunto affix my 

signature. 
BRUCE A. MIDDLEMISS. 
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