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(57) ABSTRACT 
Haulage mechanism for mining machines according to 
the invention comprises a hydraulic driving clutch, 
control means for said clutch, gear selection means, 
hydraulically operated safety cut-out clutch device in 
terposed between the output of the gear selection 
means and a reduction gear train to disconnect the 
driving connection between the reduction gear train 
and a driving power source when the driving member 
of the safety clutch device rotates relative to the 
driven member and at the same time apply brake 
means to the reduction gear train. 

5 Claims, 4 Drawing Figures 
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HAULAGEMECHANISMFORMINING MACHINES 
This invention relates to haulage mechanism for min 

ing machines. 
More particularly the invention relates to safety cut 

out mechanism for mechanical haulage mechanism 
suitable for high powered mining machines. 

In mechanical high powered haulage mechanism for 
mining machines of 30 horse power and upward dif 
ficulty has been found in providing a satisfactory cut 
out mechanism as friction clutches normally used slip 
until cut-off by an operator. During the period of slip 
damage can be caused to the clutch. It has therefore 
been the practice to use hydraulic haulage mechanism 
for such high power machines which can be provided 
with satisfactory cut-out mechanism. 
An object of the present invention is to provide 

mechanical haulage mechanism for high powered min 
ing machines with safety cut-out mechanism compris 
ing a clutch device which provides, upon relative move 
ment of a driving and driven member of the clutch 
device, for disconnecting the driving connection 
between the driving power source and the haulage rope 
or chain and at the same time providing a means for ap 
plying brake means to the haulage rope or chain and ar 
rest run-back or overrun of the haulage chain. 
Haulage mechanism for mining machines according 

to the invention comprises a hydraulically operated 
driving clutch operatively connected to gear selection 
means for selecting a preferred haulage speed in a for 
ward or reverse direction, control means for said driv 
ing clutch, an output shaft from the gear selection 
means operatively connectable through safety cut-out 
mechanism to a reduction gear train adapted to be con 
nected to a haulage chain or the like, said safety cut-out 
mechanism including a friction clutch device having a 
driving member and a driven member operative to 
apply brake means to the reduction gear train and to 
actuate control means for the driving clutch when the 
driven member and driving member rotate relative to 
one another. 
The driving clutch is hydraulically operable to pro 

vide a high speed and low speed and is provided with 
hydraulic control means including valve means 
manually operable for selecting either speed with an in 
termediate “off” or inoperative position. The control 
means when in either operative position is latched and 
is biased to return to the "off" position when released, 
The gear selector means comprises speed control 

gear mechanism operatively connected to the driving 
clutch and providing preselected speeds in forward and 
reverse directions. Two of the gear wheels in the gear 
mechanism may be readily changeable by replacement 
gears to provide different combination of gear ratios. 
An anti-gear-spinning brake may be provided on the 

input shaft of the gear selector mechanism to assist in 
gear selection. The brake being operable to prevent the 
gears spinning when not in mesh. 
The output shaft of the gear selector mechanism is 

operatively connected to safety cut-out mechanism 
which is operative to actuate hydraulic means for ap 
plying brake means to the reduction gear train and to 
release the latch means on the control means for the 
driving clutch. 

Centrifugally actuated brake means may also be pro 
vided on the driven side of the safety cut-out 
mechanism. 
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2 
The safety cut-out mechanism comprises a friction 

type clutch device including a driving member adapted 
to be operatively connected to the output side of the 
gear selection mechanism and a driven member having 
a driven shaft operatively connected to the reduction 
gear train, means for releasably retaining the driving 
and driven members in driving engagement means for 
releasing the retaining means when the driving and 
driven members rotate relative to one another and 
means for actuating hydraulic means to apply the brake 
means to the driven shaft and to release the latch 
means on the control means for the driving clutch. 

Preferred embodiment of the invention are illus 
trated by way of example in the accompanying 
drawings in which: 

FIG. 1 is a schematic illustration of the layout of 
hydraulic haulage mechanism according to the inven 
tion; 

FIG. 2 is a sectional view of safety cut-out 
mechanism included in the haulage mechanism of FIG. 
1; 
FIG. 3 is a schematic illustration of a hydraulic 

system of the mechanism; and 
FIG. 4 illustrates an alternative hydraulic system and 

brake mechanism. 
Referring to the drawings a two speed hydraulic driv 

ing clutch denoted generally at 1 is operatively con 
nected to gear selection mechanism 2 in which gear 
selector means (not shown) provide for selecting a 
predetermined gear ratio in forward or reverse 
direction. The gear selection mechanism 2 includes two 
readily replaceable gear wheels 3 and 4 to provide a 
different range of gear ratios and an output shaft 5 from 
the gear selection mechanism 2 is operatively engagea 
ble with safety cut-out mechanism 6. 
The safety cut-out mechanism 6 as illustrated in FIG. 

2 of the drawings comprises a clutch mechanism having 
a driving member 20 operatively engageable with the 
output shaft 5 of the gear selection mechanism, and a 
driven member 21 on a driven shaft 10 which is opera 
tively connected to a reduction gear train 12, the out 
put of which is operatively connected by means of a 
driving member 13 to a haulage rope, chain or the like 
(not shown). 
A plurality of latch levers 25 are pivotally mounted 

on and annularly spaced about the driving member 20 
of the clutch mechanism 6 and are releasably engagea 
ble with an annular retaining member 26 mounted on a 
sleeve member 7 which is mounted on the driven shaft 
10. The latch levers 25 engage the retaining member 26 
to retain the driven member 21 in operative engage 
ment with the driving member 20. 
A cam member 23 on the driven member is operative 

to disengage the latch levers 25 when the driving and 
driven members rotate relative to one another whereby 
the sleeve member 7 is moved axially of the driven 
shaft 10 under the influence of spring means. 

Referring to FIG.3 the sleeve member 7 is operative 
ly connected by a finger member 24 to actuate a valve 
27 in a hydraulic system which actuates control means 
40 for the driving clutch 1 and also makes available 
hydraulic pressure to actuate a piston cylinder device 
28 through a valve 48 for resetting the latch levers 25 
into engagement with the retaining member 26 and ac 
tuates brake means 9 on the driven shaft. 
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The control means 40 for the driving clutch device 1 
is manually operable for selecting high or low speed 
and an intermediate "off" or inoperative position. 
When in either operative position the control means 40 
is latched and is biased to return to the “off” or in 
operative position when released. 
A piston device 42 in the hydraulic circuit is opera 

tively associated with an actuating lever 43 of the con 
trol means 40 to release the latch means 45 when the 
piston device is actuated. 
The control means 40 is associated with control 

valves 44 and 46. The control valve 44 provides for ac 
tuating the driving clutch 1 and for selecting high or 
low speed drive. A conduit A from the valve 44 is con 
nected to a valve for actuating the brake means 9 on 
the driven shaft 10 and to a valve associated with the 
finger member 24 on the sleeve member 7 and to the 
piston device 42 associated with the control means 40. 
A conduit B from the control valve 46 is connected 

to valve means 47 to actuate an anti-gear spinning 
brake device 41 operable on the input shaft of the gear 
selection mechanism to assist in gear selection and 
prevent gears spinning when not in mesh. The conduit 
B is also connected through the valve means 48 to actu 
ate the piston cylinder device 28 which axially moves 
the finger member 24 and thus the sleeve 7 to reset the 
latch levers 25 into engagement, with the retaining 
member 26. 
The safety cut-out mechanism is operable when the 

driving and driven members of the safety clutch device 
6 rotate relative to one another to release the latch 
levers 25 thus allowing the sleeve member 7 to move 
axially to actuate the valve 27 to provide pressure to 
the piston device 42 in the hydraulic circuit to disen 
gage the latch device 45 on the control means 40 so 
that the control means returns to the “off” or inopera 
tive position and the control valves exhaust the hydrau 
lic line A to disengage the driving clutch and apply the 
brake means 9 and at the same time the hydraulic line 
B is pressurized to make available hydraulic pressure, 
through the valve 48 to reset the sleeve member 7 so 
that the latch levers 25 can engage the retaining 
member 26, and through a valve 47, to actuate the anti 
gear spinning brake device 41. 

FIG. 4 illustrates a further embodiment of the inven 
tion which includes a centrifugal brake 50 mounted on 
the driven shaft 10 to operate when the speed of the 
shaft is in excess of maximum working speed and to 
restrain the shaft 10 until the brake means 9 is applied 
thereto, for example during run-back of the haulage 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
chain. 
The driven member on the safety cut-out device may 

be resiliently connected to the driven shaft and this 
may be provided by the driven shaft being splined or 
keyed to the driven member and resilient means being 
interposed between the grooves in the shaft and the 
keys in the driven member. The resilient connection 
being provided to allow tortional yield between the 
driven member and the driven shaft. 
What is claimed is: 
1. Haulage mechanism for mining machines compris 

ing a hydraulically operated driving clutch operatively 
connected to gear selection means, control means for 
said driving clutch, said gear selection means having an 
outputshaft, safety cut-Qut mechanism including a fric 
tioni clutch device having a driving member and a 
driven member, said output shaft operatively connecta 
ble to said driving member and said driven member 
operatively connected to a reduction gear train, said 
friction clutch device operative, when the driving and 
driven members rotate relative to one another to actu 
ate brake means for said reduction gear train and to ac 
tuate the control means for the driving clutch. 

2. Mechanism according to claim 1 wherein the 
driven member is secured to a driven shaft operatively 
connected to said reduction gear train, retaining means 
releasably retain the driving and driven members in 
driving engagement and release means for the retaining 
means operative when the driving and driven members 
rotate relative to one another, to actuate means for ac 
tuating hydraulic means to apply said brake means to 
the driven shaft and actuate the control means for the 
driving clutch. 

3. Mechanism according to claim 2 wherein the 
retaining means comprises a plurality of latch levers on 
the driving member and engageable with a retaining 
member associated with a sleeve member on the driven 
member and the means for releasing the retaining 
means comprises a cam member mounted on the 
driven member and operable when the driven and driv 
ing rotate relative to one another to disengage the latch 
levers from the retaining member. 

4. Mechanism according to claim 2 wherein a sleeve 
member, movable axially of the driven shaft upon 
release of said retaining means, actuates said hydraulic 
caS. 

5. Mechanism according to claim 1 wherein said 
brake means includes a centrifugal brake adapted to 
prevent the reduction gear train exceeding a predeter 
mined maximum working speed. 
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