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The present invention relates to improvements 
in a mucking machine for inclined mine shaftS. 

It is the particular purpose of my invention 
to provide a device for clearing away the loosened 
rock at the face of sloping tunnels. In mining 
it is often the practice to sink the shaft at an 
angle to the Vertical instead of Straight down. 
The sloping shaft may be at Various angles to 
the vertical and rails are laid in the shaft to 
lower a car to the face of the shaft for drilling 
and blasting and removing the loosened rock. 
In drilling and blasting at the face, the rock 
is broken up to a stubstantial depth. Upon 
explosion this broken up rock will level out in 
front of the face of the shaft. Removal of this 
loosened rock is difficult. Scoops Such as could 
be used in a horizontal tunnel do not work Satis 
factorily because they cannot be showed down 
into the rock. Clan shell buckets Such as are 
used in a Vertical shaft do not Work well since 
there is not room to maneuver the bucket. 

It is the purpose of the present invention to 
provide a novel inachine which carries a bucket 
that can be lowered over the pile of loose rock 
to the face of the tunnel and then turned down 
ward into the loose rock and pulled back up the 
shaft until the bucket inverts itself and faces 
upwardly. The bucket acts as a clawing device 
reaching down into the loose rock from the top 
thereof at the shaft face to effect its loading. 

It is also a purpose of Iny invention to provide 
a novel mechanism whereby the bucket is car 
ried upon an extensible pivoted frame that oper 
ates to turn the bucket So that its open side is 
down while the frame is being extended. The 
frame is pivoted at its rear end and is held in 
raised position as it is extended and is then al 
lowed to settle onto the loose rock so that the 
weight of the frame causes the bucket to dig in 
as the frame is again drawn together to effect 
a reversal of the position of the bucket. 
The nature and advantages of my invention 

will appear more fully from the following de 
scription and the accompanying drawings whare 
in a preferred form of the invention is shown. It 
should be understood however, that the descrip 
tion and the drawings are illustrative only and 
are not intended to limit the invention except 
insofar as it is limited by the claims. 

In the drawings: 
Figure 1 is a view in side elevation of my in 

proved mucking device showing it in position to 
start the digging operation in a sloping shaft; 

Figure 2 is a view like Figure 1 but showing 
the end of the digging operation with the bucket 
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in position to carry its load out of tine shaft; 

Figure 3 and Figure 4 together comprise a plan 
view of the machine; 

Figure 5 is a sectional view taken substantially 
on the line 3-5 of Figure 4; 

Figure 6 is a Sectional view taken on the line 
6- of Figure 3; 

Figure 7 is a Sectional view taken on the line 
7- of Figure 3; 

Figure 8 is a Sectional view on an enlarged 
Scale taken on the line 6-8 of Figure 4; 

figui'a 9 is an enlarged fragmentary Sectional 
view taken on the line S-3 of Figure 4; and 

Figure i0 is a detailed sectional view of the 
cable attaching device shown in Figure 9, the 
Section being taken on the line 8-9 of Figure 9. 
As illustrated best in Figures 1 and 2, the pres 

&nt invention is embodied in a machine which has 
a carriage that is adapted to be lowered on 
rails f2 down a Sloping shaft. A cable i3 is used 
to pull the carriage back up the shaft. The 
carriage has rear wheels ié and front wheels 5 
and on the front end of the frame it carries a 
plow is which is adapted to cooperate with a 
bucket to carry a load of loose rock. 
The bucket i is carried by an extensible frame 

Which includes a front part 8 that slides in a 
rear part 9. The frame composed of parts 8 
and 9 is pivoted by mounting brackets 20 and 
2 near the rear end of the carriage . In order 
to raise and lower the extensible frame, I mount 
a hydraulic jack 22 at the front end of the car 
riage i? and couple its piston 23 to the part 9 
of the extensible fraine. Interconnecting links 
24 and 25 are provided between the part 9 and 
the carriage So as to limit the upward travel 
of the extensible fraine and to give stability to 
the frame in its raising and lowering operations. 
The bucket is pivotally mounted at the for 

ward end of the frame part 8 by means of stub 
shafts 26 at each side of the frame 8. Figure 9 
shows the details of one of the stub shafts 25 and 
the mounting of the bucket : thereon. The 
stub shaft has a head 2, thereon and the bucket 
fT has a bearing 28 that fits around the stub 
shaft. Bushings 29 and 3 are provided between 
the Stub shaft 23 and the bearing sleeve 28, 

. The bucket carries a cable mounting sheave 
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32 at each side thereof, the sheave being bolted 
to the bucket by Screw bolts indicated at 33 and 
34 in Figure 9. Each sheave is slotted at two dia 
metrically opposed points 35 and 36 and provided 
with cable holding sockets 37 and 38 for secur 
ing the ends of the cables which are used to 
rotate the bucket 7 as the extensible frame part 
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f8 is advanced and retracted. The cables are 
indicated by the numerals 39 and A) at each side 
of the bucket . 

Referring now to Figures 3 and 4 in particul 
lar, it will be noted that the cables 39 and 4 are 
trained around the sheaves 32 on the bucket 7 
and are extended rearwardly. TWO sheaves 4 
and 42 are journalled on shafts 43 and 44 car 
ried by the rear end of the extensible frame part 
8. The cables 39 are trained around the sheaves 

4 and 42 and have their free ends connected to 
a mounting block 5 which is fixed on the sta 
tionary part 9 of the extensible frame. Each 
cable 39 has a rod 6 Secured to the end thereof. 
This rod 46 passes through the block A5 and a 
Spring 4 is interposed between the block 45 and 
take-up nuts 8 on the end of the rod 46 to ten 
Sion the cable 39. 
The cables 4 are connected to the block 45 in 

a similar fashion by rods 49 having nuts 55 
thereon to mount the Springs 5f. 

It is believed to be clear from the Figures 1 to 
5 inclusive that as the part 8 is extended and 
retracted with respect to the part, 9 of the frame, 
the cables 39 and 4 will cause the bucket to 
Swing between the positions shown in Figures i 
and 2. As the frame is extended, the bucket 7 
is noved in a couinterclockwise direction aS 
shown in Figures 1 and 2 to bring the open side 
down and point the digging inenbei's d of the 
bucket toward the face of the Shaft as indicated 
in Figure 1. When the fraine 8 is retracted, the 
Cables cause the bucket 2 to rotate in a clock 
Wise direction bringing the digging member a 
down into the loose rock. During this digging 
operation the hydraulic jack 22 is released so that 
the weight of the frame parts 8 and 9 and 
the Weight of the bucket combine to force 
the bucket down into the loose rock. 

Figures 3, 6 and it illustrate the mechanism for 
extending and retracting the frame part 3 with 
respect to the frame part 3. The frame part 9 
carries a motor 52 which is coupled to a screw 
53. The other end of the Screw 53 is mounted on 
a croSS head 54 at the rear end of the frame part 
E9 by a thrust bearing 55. A cross head 56 is Se 
cured on the rear end of the fraine part 8 and 
carries an internally threaded member 5 for 
engagement with the screw 53. The motor 52 is 
reversible so that by operating the screw 53, the 
cross head 58 and its corresponding frame part 
8 can be moved to and fro on the frame part 9. 
The side meinbers of the frame part 9 are 
slotted as indicated at 58 in Figure 1, for paSSage 
of the shafts 3 and 3. 

Referring now to Figure 8, the details of the 
mounting of the jack 22 and the block 3 are 
shown in this figure. This figure also illustrates 
the construction of the frame neinbers 3 and 
f 9. The carriage has a croSS bar 59 at its for 
Ward end. This cross bar has a socket 55 which 
pivotally mounts a rounded head 6 that is pro 
vided on the bottom of the jack cylinder 22. The 
piston 23 of the jack extends up through the 
block 45 and is pivoted by a cross pin 63 which 
extends between two bar's 64 and 65 that are 
welded in place in the biock 85. The block 45 is 
secured on top of the frame inenber 3 by a pair 
of I-beans S6 and S (see Figure 4). The frame 
part 9 is composed of two channel irons 68 and 
63 that, have guide plates and at the top 
thereof and similar guide plates 2 and 3 at the 
bottom thereof. The frame part 3 has inwardly 
facing channel irons. 74 and 75 fitted between 
the guide plates 70-72 and 71-73. Wear plates 
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76, 77, and 18 are provided on each of the chan 
inel irons 74 and 75. 
The channel irons 74 and 5 are connected to 

gether at the forward end of the machine by a 
crCSS beam 79 (see Figures 4 and 5). The beam 
9 and a stop beam 80 are welded together and 

the beam 9 extends outwardly at both ends 
beyond the beam 8 to mount the rear ends of 
two channel irons 8? and 82 that carry the bucket 

. Gusset plates 83 and 84 are utilized above 
and below the croSS bean 9 to strengthen the 
joint between the cross beam 79 and the chan 
nel irons 8 and 82. 
The forward end of the frame part 9 is reen 

forced by two angle irons 85 and 86 which tie 
the top plates 79 and 7 together. It is desira 
ble at times to add weight to the framework com 
posed of the part 8 and 9 so I provide two 
troughs 8 and 88 between the I-beams 66 and 6 
which inay be filled with any suitable heavy ma 
terial for adding weight to the framework to 
force the bucket down into the muck at the 
face of the Shaft. 

Referring now to Figure 5 in particular, this 
figure illustrates the mounting and construction 
Of the plow 6. The plow 6 is mounted on the 
front end of the carriage by webs 89 and an 
angle iron. 99 that is fastened to the front mem 
ber ic of the carriage f. The plow 6 has side 
flanges 9 which are Spaced far enough apart to 
receive the side walls of the bucket f between 
their. Figure 5 iliustrates by dotted lines sev 
eiai OSitions of the digging fingers 7a of the 
bucket as the bucket advances toward the plow 6. 
In the final O' load carrying position of the 
bucket shown in Figure 5, the plow 6 and the 
bucket cocerated to hold the load while the 
carriage is being pulled up from the face of the 
Shaft to a duriaping position. Dumping can be 
readily accomplished by extending the part 8 
of the pivoted frame and raising the pivoted 
frane Slightly So that the bucket T will turn its 
open Side down to discharge the naterial therein. 
The carriage is then lowered into the shaft 
again. When the carriage is in loading position 
the jack 32 is operated by Supplying hydraulic 
fluid thereto to lift the frame 8-9 to the po 
Sition Shown in Figure 1. The motor 52 is then 
operated to extend the part 8 of the frame. This 
Will cause the bucket to Swing downward from 
its ioad carrying position and forward to the 
p03ition shown in Figure 1. In this position the 
bucket is inverted with its open end facing out 
Ward toward the face of the shaft and away from 
the machine. The pressure is released on the 
jack 22 allowing the frame 8-9 to drop and 
bringing the bucket it into contact with the 
3:uck at the face of the shaft. The frame part 
iS is then retracted. As it is retracted, the cables 
39 force the bucket to rotate downwardly so 
that the digging edge Act of the bucket digs into 
the nuck as the bucket is returned to upright 
or loading position. I have not Shown the con 
trols for the motor 52 and the jack 22 since they 
obviously may be of any suitable type to effect 
the operation just described. Warious other de 
tails of the construction have not been described 
Since they are not essential to the operation of 
the machine. 

It is believed that the nature and advan 
tages of my invention will be apparent from the 
foregoing description. Having thus described my 
invention, I claim: 

1. A nucking machine comprising a carriage, 
a frame pivotally supported on said carriage, said 
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frame comprising a supporting part and an ex 
tensible part slidably mounted on the supporting 
part and projecting therefrom, a bucket rotat 
ably mounted on the projecting end of the exten 
sible part, means to extend and retract the exten 
sible part, and mechanism operable by outward 
movement of the extensible part to turn the 
bucket on its axis in a direction to cause the 
open end of the bucket to face away from the 
carriage, said mechanism being operable to turn 
the open end of the bucket downward and rear 
wardly toward the carriage as the extensible part 
is retracted. 

2. A mucking machine comprising in combina 
tion a carriage, an extensible frame having one 
end pivotally supported on the carriage, Said 
frame having a digging bucket pivotally Sup 
ported on its free end, means to raise said frame, 
means to extend and retract the frame, and Con 
necting members on the bucket and frame oper 
able by extension of the frame to invert the 
bucket and face it away from the carriage, Said 
members being operable by retraction of the frame 
to swing the bucket downwardly and toward the 
carriage. 

3. A mucking machine comprising in combina 
tion a carriage, an extensible frame having one 
end pivotally supported on the carriage, Said 
frame having a digging bucket pivotally Sup 
ported on its free end, means to raise Said frame, 
means to extend and retract the frame, and Con 
necting members on the bucket and frame Oper 
able by extension of the frame to invert the 
bucket and face it away from the carriage, Said 
members being operable by retraction of the 
frame to Swing the bucket downwardly and to 
Ward the carriage and a plow on the carriage 
receiving the open end of the bucket when the 
bucket is retracted. 

4. A mucking machine comprising in combina 
tion a carriage having a plow at one end, a bucket 
supporting frame mounted on said carriage, Said 
frame comprising two parts, one part having one 
end pivoted on the carriage, power means Sup 
ported on the carriage to lift the other end of 
said pivoted part, the other part of Said frame 
being slidably supported by the first named part 
So it may be extended and retracted in any posi 
tion of the first named part, a bucket pivoted 
centrally of its sides on the free end of the ex 
tensible part and held in load carrying position 
when said part is not extended, means operable 
by extension of Said part to invert the bucket 
and means operable by retraction of the said part 
to return the bucket to load carrying position. 

5, in a mucking machine a carriage, a bucket 
Supporting frame comprising two parts one mov 
able endwise on the other to project beyond it 
Said frame being pivotally mounted at one end 
on said carriage, a bucket pivotel centrally of its 
sides on the free end of the movable part of said 
frame, cable fastening sheave members on the 
bucket and cables secured thereto and to the 
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frame to rotate the bucket downward from an 
inverted position with the open end of the bucket 
facing away from the frame to a load carrying 
upright position with the open end of the bucket 
toward the frame. 

6. A mucking machine comprising in combina 
tion a carriage, an extensible frame having One 
end pivotally Supported on the carriage, Said 
frame having a digging bucket pivotally Sup 
ported on its free end, means to raise said frame, 
means to extend and retract the frame, and con 
necting members on the bucket and frame oper 
able by extension of the frame to invert the 
bucket and face it away from the carriage, said 
members being operable by retraction of the 
frame to swing the bucket downwardly and to 
Ward the carriage and a plow on the carriage 
receiving the open end of the bucket when the 
bucket is retracted, said members comprising a 
sheave fixed on the bucket, flexible members 
trained around said sheave, a, sheave on the 
frame movable with the free end of the frame, 
One flexible member extending from said first 
named sheave about the second named sheave 
and Secured to a noneXtensible part of said 
frame, and the other flexible member extending 
from the first named sheave and anchored to a 
noneXtensible part of said frame. 

7. A mucking machine comprising a carriage, 
a frame pivotally Supported on said carriage, said 
frame comprising a supporting part and an ex 
tensible part slidably mounted on the supporting 
part and projecting therefrom, a bucket rotat 
ably mounted on the projecting end of the ex 
tensible part, means to extend and retract the 
extensible part, and mechanism operable by out 
Ward movement of the extensible part to turn the 
bucket on its axis in a direction to cause the open 
end of the bucket to face away from the carriage, 
Said mechanism being operable to turn the open 
end of the bucket downward and rearwardly to 
Ward the carriage as the extensible part is re 
tracted, said mechanism comprising a sheave 
fixed on the bucket, a second sheave on the ex 
tensible part of the frame, and flexible means 
fixed to the Supporting part of said frame and 
trained around said sheaves. 

STANLEY W. McDOUGALL. 
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