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To all thom it may concern: - 
Be it known that I, AIEXANDER M. Gow, a 

citizen of the United States, residing at 
Duluth, in the county of St. Louis and State 
of Minnesota, have invented certain new and 
useful Improvements in Loading Machines. 
of which the following is a specification. 
This invention relates to a loading ma 

chine and is particularly designed for use 
underground in mines where the space in 
which it is to operate is limited and the ma 
terial difficult to shovel by hand into train 
('8S, 
One ohject of the invention is to simplify 

and improve loading machines whereby the 
various parts thereof cooperate in a novel 
manner and in which the greatest power 
may be transmitted to the shovel of the load 
ing machine at the time of greatest resist 
3Ce. 

Another object is to provide a simple, du 
rable and compact loading machine adapted 
to meet successfully the requirements for its 
particular use. 
These and other objects are accomplished 

by means of the mechanism disclosed on 
the accompanying sheets of drawings, in 
which 

Figure 1 is a side elevation of my loading 
machine. 

Figure 2 is a side elevation of the same 
machine with the shovel in dumping posi 
tion. 

Figure 3 is a plan view of the same ina 
chine with the parts arranged as shown in 
full lines in Figure 1, and 

Figure 4 is a rear end view of the same 
machine. 
The various novel features of my inven 

tion will be apparent from the following de 
scription and drawings and will be particul 
larly pointed out in the appended claims. 
F. parts of my machine are essentially 

a truck resting upon the usual tracks, a plat 
form mounted upon the truck pivoted at one 
end and adapted to swing laterally, a thrust 
ing cylinder having a piston rod carrying 
a shovel or dipper, the cylinder being pivot 
ally mounted on the platform, an arm 
adapted to swing in a vertical plane ('arry 
ing a link connected to the shovel, a rotat 
ing cylinder a date lily leans of a rack and 
gear to rotate the arm, the cylinder being 
mounted upon the platform, and a cushion 
ing or a cataract cylinder adapted to check 
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or steady the motion of the parts at different 
stages of the operation. 
The truck comprises four wheels 10, two 

side frames 11, a rear cross bar 12 connect 
ing said side frames and a front cross bar 
13 connecting the forward portion of said 
side frames. The platform 14 is pivoted to 
the rear cross bar 12 by a vertically arranged 
king bolt 15, and rests upon the front cross 
bar 13 through rollers 16. The rear face of 
the front cross bar 13 carries a curved rack 
17. Meshing with the rack 17 is a gear 18 
mounted on a vertical shaft. 19 which is sup 
ported by the platform 14. Upon this yer 
tical shaft 19 also is mounted a sprocket, 
wheel 20 driven by a sprocket chain 21, said 
chain also passing around a sprocket wheel 
23 mounted upon one end of a vertical op 
erating shaft 22. The upper end of this 
shaft 23 is adapted to receive a wrench (not 
shown). It is obvious that if the shaft 22 
is rotated, motion will be transmitted 
through the sprocket wheel 23, chain 21 and 
sprocket wheel 20 to gear 18. Rack 17 being 
stationary, the platform 14 will be rotated 
on the king bolt 15 to one side or the other 
depending upon the direction of the rotation 
of the shaft 22. 
A thrusting cylinder 24 at its rear end is 

pivotally connected at 25 to the platform 14 
so that the cylinder may oscillate in a verti 
cal plane. The piston mounted within the 
thrusting cylinder 24 has a piston rod 26, 
to the outer end of which is secured a showei 
or dipper 27. It is apparent therefore, that 
when the piston is reciprocated back and 
forth in the thrusting cylinder 24, the shovel 
27 will be actuated in the same sense. 
This thrusting cylinder is mounted cen 

trally with respect to the platform 14 and is 
interposed between two cylinders 28 which 
may he called rotating cylinders, their func 
tion being to raise and swing the shovel 27 
over the machine proper for dumping pur 
poses and to lower same preparatory to a 
thrusting or digging action. These cylin 
ders 28 are mounted on the platform 14 and 
have pistons which are operatively connect 
ed to a cross head 29 to which is secured or 
with which there is integrally formed two 
racks 30 which are reciprocated in accord 
ance with the movement of the cross head 
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29, it will be noted that the racks 30 are 
inclined, the highest portion thereof being 
to the rear of the machine. Each of these is ...'. 
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racks 30 meshes with an eccentric gear 31, 
each one of said gears being mounted upon 
a separate shaft 32. An arm 33 is secured 
to each one of the gears 31 and moved in 
unison therewith in a vertical plane. The 
outer ends of these arms are connected to 
each other, and secured to the outer ends of 
these arms 33 are links 34 which links are 
connected to braces 35 secured to opposite 
sides of or forming a part of the shovel 27. 
It is obvious that regardless of the position 
of the shovel 27 the forward movement of 
the pistons in cylinders 28 will cause the 
racks 30 to move forwardly rotating the 
gears 31 and causing the outer ends of arms 
33 to move in the arc of a circle, thereby 
carrying the shovel from a position in front 
of the machine backwardly over the machine 
to a dumping position, as shown in Figure 2, 
thus dumping the contents of the shovel into 
any suitable receptacle such as a tram car 51. 

R the top of each of the rotating cylin 
ders 28 is mounted a check or cataract cyl 
inder 38 having pistons, the rods of which 
are secured to the cross head 29, consequently 
the pistons in the cylinders 38 move in 
unison with the pistons in the rotating cyl 
inders 28. At each end of the cylinders 38 
is a release cock 39. Obviously if the release 
cocks are closed the pistons in cylinders 38 
will tend to compress air and offer resis 
tance to the motion transmitted to the pis 
tons in cylinders 28. The amount that the 
cocks 39 are open will determine the amount 
of resistance. If desired liquid may be used 
in the cylinder and the opposite ends of each 
cylinder connected by a pipe thus forming 
a device known as the cataract cvlinder. It 
will be understood that I do not limit myself 
to the use of any particular type of check 
device. 
This machine preferably is operated by 

compressed air. A pipe 40 is provided for 
air hose connections in the usual manner 
thus applying air to the two-four way valves 
41 and 42. Valve 41 is so designed that the 
backward movement of its handle 44 will 
cause air to pass through a pipe 43 to the 
rear end of each of the cylinders 28 and upon 
a forward movement will cause air to be 
supplied to the front end of each of said 
cylinders. Accordingly if yalve handle 44 
is thrown rearwardly air will be admitted 
to the rear end of each of the cylinders 28 
causing the cross head 29 and racks 30 to 
move forwardly, the eccentric gears 31 there 
by being rotated in a clockwise direction, 
arms 33 thereby being raised and the dipper 
or shovel 27 moved upwardly and rearwardly 
over the machine to the dumping position 
shown in Figure 2. If the valve 41 is now 
moved into forward position air will be 
passed to the front of the cylinder and the 
shovel will be returned forwardly to its 
lower position. Valve 42 having a handle 
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45 controls the passage of air to the thrust 
ing cylinder 24. If the handle be moved 
into a forward position the shovel will be 
thrust forwardly and if the handle is moved 
rearwardly the shovel will be moved rear 
wardly. These machines of necessity are 
operated by men of no mechanical training, 
many of whom cannot speak English. It is 
necesary therefore that the method of oper 
ation be simplified to the utmost limit and 
the dangers incident to false moves be re 
duced to a minimum. 
By the use of the eccentric gears 31 oper 

ated by the diagonal or inclined racks 30, 
I am enabled to develop and transmit the 
greatest amount of power at the time of 
greatest resistance. In this connection it 
will be understood that when the shovel is 
down and extended forwardly and has a full 
load, the greatest amount of power is re 
quired to raise the shovel. With my ar 
rangement the leverage at this time is the 
greatest. As the shovel is raised and the 
eccentric gears 31 ride up on the inclined 
racks 30, the leverage decreases. It will be 
appreciated that if the gears were made cir 
cular the length of the racks necessarily 
would be increased beyond the limits of the 
machine. However, by providing the ec 
centric gears and inclined racks, it is pos 
sible to provide transmission mechanism 
operable within the limits of the machine 
which mechanism develops and causes dis 
tribution of power in proportion to the resis 
tance to be overcome. I do not limit myself 
to the arangement shown but claim broadly 
any means whereby the arm 33 may be caused 
to swing in a vertical plane to move the 
dipper from a digging to a dumping posi 
tion. - 

In connection with the operation of the 
machine, the loader having been placed 
within reach of the ore to be loaded, the 
shovel may be swung to the right or left 
by means of actuating the shaft 22, the 
shovel thereby being moved to a point at 
which it is desired to dig. The valve handle 
45 is moved forward and the shovel 27 ac 
cordingly is thrust forwardly. If it meets 
no resistance greater than it can overcome 
the shovel will fill with dirt or ore. The 
valve handle 45 then may be turned to the . 
neutral position which is that shown in the 
drawings and is that position occupied by 
the handle which permits no fluid to pass in 
either direction. Waive handle 44 may then 
be thrown rearwardly, arms 33 accordingly 
being swung upwardly exerting a pull on the 
braces 35 tending both to lift the shovel and 
withdraw it from the pile. As the shovel 
is raised the piston rod 26 returns into the 
cylinder 2-4. The shovel travels to the rear 
of the machine and over the top there of 
wherely it lunaps its . load into the tram 

By reversing the valve 41 the shovel C. 
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is returned to a digging position. Let it 
be supposed that during a forward thrust 
of the shovel an obstruction such as a rock 
which it cannot overcome is encountered. 
Under such conditions the valve handle 44 
is moved rearwardly thus raising the arms 
33 and the shovel 27 until the obstruction 
is cleared. Obviously too, the forward and 
backward motion of the dipper can be ac 
eplished at any height above the ground 
level. 

During the operation of the machine a 
stop is placed on the rails back of the ma 
chine to prevent its being forced rearwardly 
by the forward push of the thrusting cyl 
inder. To move the machine forwardly the 
shovel is extended and held by a bar and 
then air is admitted to the front end of the 
thrusting cylinder thus pulling the machine 
forwardly. 

It is my intention to cover all modifi 
cations of the invention falling within the 
spirit and scope of the following claims. 

I claim: 
1. In a loading machine, the combination 

of a truck, a thrusting cylinder pivotally 
mounted on said truck for vertical swinging 
movement, a shovel operatively connected to 
said thrusting cylinder, and operatively as 
sociated cylinders on opposite sides of said 
thrusting cylinder and operatively connected 
to the shovel for raising the same over the 
truck for dumping purposes, and at the same 
time swinging the thrusting cylinder about 
its pivot. 

2. In a loading machine, the combination 
of a truck, a thrusting cylinder pivotally 
connected thereto and having a piston with a 
rod, a shovel rigidly mounted on said piston 
rod, and operatively connected power units 
on opposite sides of said thrusting cylinder 
operatively connected to said shovel for 
raising the shovel over the truck for dump 
ing purposes, the piston rod to which the 
shovel is connected moving into the cylinder 
as the shovel is lifted. 

3. In a loading machine, the combination 
of a truck, a platform pivotally mounted 
thereon for lateral movement, means for 
moving said platform laterally, a thrusting 
cylinder pivotally mounted on said platform 
for vertical swinging movement, a shovel op 
eratively connected to the piston of said 
thrusting cylinder whereby the shovel may 
be moved in a direction for taking a load, 
and power units mounted on said platform 
on opposite sides of said thrusting cylinder 
for swinging said shovel over the truck for 
dumping the load. 

4. In a loading machine, the combination 
of a truck, a platform pivotally mounted 
thereon for lateral movement, means for 
moving said platform laterally, a thrusting 
cylinder pivotally mounted on said platform 
for vertical swinging movement, a shovel 

operatively connected to the piston of said 
thrusting cylinder whereby the shovel may 
be moved in a direction for taking a load. 
and power units mounted on said platform 
on opposite sides of said thrusting cylinder 
for swinging said shovel over the truck for 
dumping the load, said power units includ 
ing operatively connected eccentric gears 
and inclined racks whereby the lifting lever 
age exerted upon the shovel is varied as the 
shovel travels. 

5. In a loading machine, the combination 
of a truck including side frames and cross 
bars, one of said cross bars having a rack 
formed thereon, a platform pivotally con 
nected to said truck and having operating 
mechanism including a gear meshing with 
said rack whereby the platform may be 
moved laterally, a shovel, a thrusting cylin 
der operatively connected to said shovel and 
being pivotally connected to said platform 
for vertical swinging movement, and power 
means for swinging said shovel and cylinder 
over the platform for dumping purposes. 

6. In a loading machine, the combination 
of a truck including side frames and cross 
bars, one of said cross bars having a rack 
formed thereon, a platform pivotally con 
nected to said truck and having operating 
mechanism including a gear meshing with 
said rack whereby the platform may be 
moved laterally, a shovel, a thrusting cylin 
der operatively connected to said shovel and 
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being pivotally connected to said platform 
for vertical swinging movement, and power 
means for swinging said shovel over the plat 
form for dumping purposes, said power 
means including an eccentric gear and an in 
clined rack in mesh therewith. 

7. In a loading machine, the combination 
of a dipper, a piston rod rigidly secured 
thereto, a pivotally mounted cylinder for ac 
tuating the piston rod back and forth, an 
arm pivotally mounted above the cylinder, 
a link connecting the arm and the dipper, 
and means whereby the arm may be moved 
in a vertical plane to cause movement of the 
dipper from a digging to a dumping posi 
tion. - 

8. In a loading machine, the combination. sa s 

of a dipper, a fluid actuating cylinder for 
moving the dipper forward and backward, 
said cylinder capable of motion in a vertical 
plane, and a second fluid actuating cylinder 
adapted by the motion of its piston to move 
the dipper from a digging position in front 
of the machine through a vertical plane into 
a dumping position in the rear of the na 
chine. 

9. In a loading machine, the combination 
of a truck, a platform mounted on the truck: 
mechanism whereby the platform may be 
moved in a horizontal plane upon the truck: 
a cylinder-pivotally mounted on the plat 
form and capable of movement in a vertical 
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plane; a dipper adapted to be moved for der and dipper to travel in a vertical plane 
ward and back by the piston rod of said from a digging to a dumping position and 
cylinder; a shaft located above and trans- its rotation in the other direction from a 0 versely to said cylinder; means for rotating 
the shaft; and link connections between the 
shaft and dipper whereby the rotation of the 
shaft in one direction shall cause the cylin 

dumping to a 
Signed at Duluth, Minn., this 11th day of 

January, 1919. 

digging position. 

ALEXANDER. M. G. O.W. 
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