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Who is Caterpillar Global Mining?
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Seneca

2001
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Westfalia Becorit

to 1994

Marmon-Herrington
Simmons-Rand

Becorit Mining
Anderson Mavor

North America
Jeffrey

to 1998
2008

2010

And in 2011…
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Caterpillar Global Mining
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Complete Mining Products Portfolio



5 /   Caterpillar Confidential: GREEN   /   WHEREVER THERE

�
S MINING

Complete Mining Products Portfolio
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Wherever There’s Mining
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Preliminary Slope Layout Drawing
Design review
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Preliminary Slope Design Layout Drawing

• Slope layout constraints provided by operator

• Fixed points – opening of portal (PT 1) and bottom of slope (PT 2)

• Distance between PT 1 and PT 2 is 760.82 m horizontal and 213.0 m 
vertical

• From PT 1 to discharge pulley is 150 m horizontal and 20.5 m vertical

• Distance from PT 2 to tail pulley depends on radius of curve; 
approximately 50 m + tangential point of radius at tail pulley (calculate 
the distance from tangential point of curve use X = R * tan(15.75/2)
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Preliminary Design – Gravity Take Up Location

• Highest tension throughout the belt is seen at this location

• Would require a counterweight with 880,000 lbs of weight – over 440 tons!

• Obviously this is not practical
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Preliminary Design – Drive Arrangement

• Four pulley drive arrangement

• Requires a low tension bend pulley inby the drive and a high tension bend 
pulley outby the drive

• Advantage – driving the clean side of the belt

• Disadvantage – higher cost solution



11 /   Caterpillar Confidential: GREEN   /   WHEREVER THERE

�
S MINING

Preliminary Slope Conveyor Specifications
Design review 
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Preliminary Design Specification

Option 1 Option 2 Option 3

Material Density 881 kg/m3 881 kg/m3 881 kg/m3

Belt Width 60'' 72'' 72''

Length 1,086 m 1,111 m 1,357 m

Lift 233 m 233 m 233 m

Belt Speed 4.5 mps 4.5 mps 3.5 mps

Horizontal Curve Radius 2,956 m 1,251 m 2,865 m

Desired Tonnage 5,500 mtph 5,500 mtph 5,500 mtph

• Design constraints provided by operator

• Voltage – 4160 v

• Preferred drive technology – fluid coupling

• Preferred take up type – gravity

• Must be able to convey 5,500 mtph
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Caterpillar Slope Design Review Data

650 TPKL 866 TPKL 780 TPXL 650 TPKL 866 TPKL 780 TPXL 650 TPKL 866 TPKL 780 TPXL

Belt Width

Length

Lift

Belt Speed

Desired Tonnage 

Allowable Tonnage

Main Drive Config 2 x 2200 HP 2 x 2600 HP 2 x 3200 HP

HS Coupling 650 TPKL 866 TPKL 780 TPXL 650 TPKL 866 TPKL 780 TPXL 650 TPKL 866 TPKL 780 TPXL

Backstop

Motor Speed 1800 RPM 1800 RPM 1800 RPM

Total Horse Power 

Voltage

Drive Pulley Diameter

Take-up Type

Location

Take-up Tension Required

Max Take-up Tension 

Max Line Pull

Take-up Type

Location

Take-up Tension Required

Take-up Weight

Take-up Pulley Diameter

Cylinder TU Belt Suggested

% Running Belt Rating

Gravity TU Belt Suggested

% Running Belt Rating

Belt Cover Thicknesses

Discharge Diameter

Tail Pulley Diameter

54 ''

42 ''

4 x 1100 HP 4 x 1300 HP 4 x 1600 HP

4400 HP 5200 HP 6400 HP

ST4000

97%

ST4500 ST4500

99% 93%

42''

C
y
li

n
d

e
r

G
ra

v
it

y

11,015#

43,072#

92,374#

36''

93%

60" Belt Width

60''

59,174#

21,536#

15,453#

43,072#

BC-540MA

1200 RPM

1086 m

4.5 mps

91%

48''

36''

1200 RPM

5,500 mtph

3,750 mtph 4,250 mtph 5,500 mtph

ST4000

72" Belt Widtch

72''

1357 m 1111 m

4.5 mps3.5 mps

ST3500

Tail

20,716#

43,072#

130,536#

46,187#

21,536#

118,348#

233 m

4160 V

54''

G
ra

v
it

y
C

y
li
n

d
e
r

21,536#

ST4500

Gravity

Drive

97%

.25 x .125

D
ri

v
e

B
e

lt
T

a
k
e
-u

p

BC-375MA

48''

Cylinder

65,268#

1200 RPM
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Option 1 – 60” Belt Width at 4.5 m/s

650 TPKL 866 TPKL 780 TPXL

Belt Width

Length

Lift

Belt Speed

Desired Tonnage 

Allowable Tonnage

Main Drive Config 2 x 2200 HP

HS Coupling 650 TPKL 866 TPKL 780 TPXL

Backstop

Motor Speed 1800 RPM

Total Horse Power 

Voltage

Drive Pulley Diameter

Take-up Type

Location

Take-up Tension Required

Max Take-up Tension 

Max Line Pull

Take-up Type

Location

Take-up Tension Required

Take-up Weight

Take-up Pulley Diameter

Cylinder TU Belt Suggested

% Running Belt Rating

Gravity TU Belt Suggested

% Running Belt Rating

Belt Cover Thicknesses

Discharge Diameter

Tail Pulley Diameter

48''

36''

91%

97%

B
e
lt

C
y

li
n

d
e
r

ST3500

G
ra

v
it

y ST4000

.25 x .125

36''

43,072#

G
ra

v
it

y Gravity

Drive

46,187#

92,374#

T
a

k
e

-u
p C

y
li

n
d

e
r

Cylinder

Tail

11,015#

21,536#

4160 V

48''

D
ri

v
e

4 x 1100 HP

BC-375MA

1200 RPM

4400 HP

5,500 mtph

3,750 mtph

60" Belt Width

60''

1086 m

233 m

4.5 mps
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Option 2 – 72” Belt Width at 4.5 m/s

650 TPKL 866 TPKL 780 TPXL

Belt Width

Length

Lift

Belt Speed

Desired Tonnage 

Allowable Tonnage

Main Drive Config 2 x 3200 HP

HS Coupling 650 TPKL 866 TPKL 780 TPXL

Backstop

Motor Speed 1800 RPM

Total Horse Power 

Voltage

Drive Pulley Diameter

Take-up Type

Location

Take-up Tension Required

Max Take-up Tension 

Max Line Pull

Take-up Type

Location

Take-up Tension Required

Take-up Weight

Take-up Pulley Diameter

Cylinder TU Belt Suggested

% Running Belt Rating

Gravity TU Belt Suggested

% Running Belt Rating

Belt Cover Thicknesses

Discharge Diameter

Tail Pulley Diameter

54 ''

42 ''

ST4500

93%

ST4000

97%

59,174#

118,348#

42''

21,536#

43,072#

BC-540MA

1200 RPM

6400 HP

5,500 mtph

5,500 mtph

4 x 1600 HP

72" Belt Widtch

72''

1111 m

233 m

4.5 mps

D
ri

v
e

4160 V

54''

T
a

k
e

-u
p C

y
li

n
d

e
r

Cylinder

Tail

15,453#

G
ra

v
it

y Gravity

Drive

B
e
lt

C
y

li
n

d
e

r
G

ra
v

it
y

.25 x .125
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Option 3 – 72” Belt Width at 3.5 m/s

650 TPKL 866 TPKL 780 TPXL

Belt Width

Length

Lift

Belt Speed

Desired Tonnage 

Allowable Tonnage

Main Drive Config 2 x 2600 HP

HS Coupling 650 TPKL 866 TPKL 780 TPXL

Backstop

Motor Speed 1800 RPM

Total Horse Power 

Voltage

Drive Pulley Diameter

Take-up Type

Location

Take-up Tension Required

Max Take-up Tension 

Max Line Pull

Take-up Type

Location

Take-up Tension Required

Take-up Weight

Take-up Pulley Diameter

Cylinder TU Belt Suggested

% Running Belt Rating

Gravity TU Belt Suggested

% Running Belt Rating

Belt Cover Thicknesses

Discharge Diameter

Tail Pulley Diameter 42 ''

99%

.25 x .125

54 ''

93%

ST4500

130,536#

42''

ST4500

Gravity

Drive

65,268#

21,536#

43,072#

Cylinder

Tail

20,716#

BC-540MA

1200 RPM

5200 HP

5,500 mtph

4,250 mtph

4 x 1300 HP

72" Belt Widtch

72''

1357 m

B
e
lt

C
y
li
n

d
e
r

G
ra

v
it

y

T
a
k
e
-u

p C
y
li
n

d
e
r

G
ra

v
it

y

D
ri

v
e

4160 V

54''

233 m

3.5 mps
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Summary of Preliminary Design Review
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Technical Presentation at the Mine Site
A collaborative process
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Option 2 – 72” Belt Width at 4.5 m/s

650 TPKL 866 TPKL 780 TPXL

Belt Width

Length

Lift

Belt Speed

Desired Tonnage 

Allowable Tonnage

Main Drive Config 2 x 3200 HP

HS Coupling 650 TPKL 866 TPKL 780 TPXL

Backstop

Motor Speed 1800 RPM

Total Horse Power 

Voltage

Drive Pulley Diameter

Take-up Type

Location

Take-up Tension Required

Max Take-up Tension 

Max Line Pull

Take-up Type

Location

Take-up Tension Required

Take-up Weight

Take-up Pulley Diameter

Cylinder TU Belt Suggested

% Running Belt Rating

Gravity TU Belt Suggested

% Running Belt Rating

Belt Cover Thicknesses

Discharge Diameter

Tail Pulley Diameter

54 ''

42 ''

ST4500

93%

ST4000

97%

59,174#

118,348#

42''

21,536#

43,072#

BC-540MA

1200 RPM

6400 HP

5,500 mtph

5,500 mtph

4 x 1600 HP

72" Belt Widtch

72''

1111 m

233 m

4.5 mps

D
ri

v
e

4160 V

54''

T
a
k
e
-u

p C
y
li
n

d
e
r

Cylinder

Tail

15,453#

G
ra

v
it

y Gravity

Drive

B
e
lt

C
y
li
n

d
e
r

G
ra

v
it

y

.25 x .125
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Slope Schematic – Gravity Take Up Option 

• Advantages

• Lower cost take up solution

• Easier to access on the surface for service and maintenance

• Disadvantages

• Size of counterweight required - 118,348 lbs (59.17 tons)

• Unsafe to work around this amount of weight

• Larger PIW belt rating required – ST4500
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Slope Schematic – Hydraulic Take Up Option 

• Advantages

• Better control response for operating condition changes

• Less wear and tear on belting

• Lower PIW belt rating required – ST4000

• Disadvantages

• Higher cost take up option

• Located underground – more difficult to access for service and 
maintenance
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Caterpillar Proposed Drive Layout

• Advantages

• Lower cost drive solution

• Eliminate the need for a high tension bend pulley

• Eliminate the need for a drive truss frame

• Disadvantages

• Primary drive pulley is driving the ‘dirty’ side of the belt

• Requires good preventative maintenance procedures with belt 
cleaners
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Caterpillar Proposed Slope Design

• 72” 4x1600 hp slope conveyor system

• Belt speed:  4.5 mps

• Tonnage capacity:  5,500 mtph

• Belting:  ST4000

• Two major differences from the preliminary design

• Hydraulic take up located at the bottom of the slope

• Two pulley drive assembly located closer to the portal



24 /   Caterpillar Confidential: GREEN   /   WHEREVER THERE

�
S MINING

Collaborative Effort With Operator

• Jointly reviewed preliminary design options

• Discussed design concerns with preliminary slope layout drawing

• Discussed advantages and disadvantages of Caterpillar proposed 
slope design

• Discussed mine layout and mining plans

• Two longwall panels mining two separate seams located on 
different levels in the mine (omitted from preliminary specifications)

• Two separate main line conveyors transferring ROM coal onto the 
tail of the slope conveyor at different angles (omitted from 
preliminary specifications)
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Summary

• Operator pleased with design review and proposed slope conveyor 
design

• Collaborative effort between Caterpillar and operator proved to be 
successful

• Agreed upon slope conveyor design that operator will use for the 
request for bid package

• Operator believes that because of this collaborative effort, the bid 
review process will be more efficient
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