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NOTICE

This report was prepared as an account of work sponsored by 
an agency of the United States Government. Neither the 
United States nor any agency thereof, nor any of their em­
ployees, makes any warranty, expressed or implied, or assumes 
any legal liability or responsibility for any third party's 
use or the results of such use of any information, apparatus, 
or process disclosed in this report, or represents that its 
use by such third party would not infringe privately owned 
rights.
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A'DCrp'DAr’T*

This report covers the second phase of a 
four-phase contract to develop and test a 
roof hung monorail bridge conveyor coal 
haulage system working behind a continuous 
miner. Phase II covers the fabrication 
and assembly of all the components in making 
up the Monorail Bridge Conveyor System.
The original concept presented had to be 
analyzed before final design could proceed.
The analysis revealed that 24 ft. long bridge 
conveyor segments were the optimum length, 
the suspension system must have the vertical 
hinge point between bridges, the impact point 
of the coal transfer point and the suspension 
point itself, coincidental. The propulsion 
system is such that each bridge is self pro­
pelled in order to minimize side loading on 
the monorail. The conveyor belt drive is 
simple since it only has to drive one single 
24 ft. conveyor.
The entire assembly of twelve conveyors has 
been pre-tested in our Murfreesboro, Tennessee 
shop. The electric circuit proved successful 
to operate from a manual control or automatic­
ally, and successfully proved the cycle of 
sequential starting and stopping.
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1.0 EXECUTIVE SUMMARY

The inability to move coal away from the face has been the greatest 
"bottleneck" in coal mining during recent years. It is well estab­
lished that the continuous miner can cut coal faster than is currently 
produced because of the downtime resulting from inadequate haulage 
facilities. This shortcoming is quite serious and adds to the cost of 
the coal produced. With the national commitment to developing the 
country's coal resources to meet the energy needs, this drawback will 
become more prominent.

Several attempts have been made in the past to overcome these coal 
transportation problems. Various types of mobile bridge conveyors, 
piggyback bridge conveyors, and other systems have been developed 
by industry to overcome these difficulties. The latest among these 
is the Serpentix. However, none of these has been fully effective, 
and each suffers from certain drawbacks. The Bureau of Mines has, 
therefore, developed a concept incorporating the best features of 
many of these past developments, with the expectation that most of 
the shortcomings of the past devices have been eliminated. They 
have therefore awarded the above contract entitled "MONORAIL BRIDGE 
CONVEYOR" to Goodman Equipment Corporation.

The general nature of the problem of lack of continuous face haulage 
and its impact upon the coal industry in the U.S. has already been 
alluded to above. Specifically, the continuous miners can produce 
considerably more coal than the capacity of shuttle cars to haul 
away, which is the method most commonly used currently. Thus, con­
tinuous miners generally operated between 33 and 50 percent of the 
time. The shuttle car method is inherently inefficient since time is 
wasted while changing cars and the miner has to be turned on and off 
repeatedly. It is evident ^hat a continuous mode of haulage would be 
more des i rable.

Unfortunately, this is not easily achieved. Several methods have been 
tried, but all of them suffer from serious drawbacks. None of these 
have been good enough to have significant impact upon the shuttle car 
system.

The Bureau of Mines has long recognized this problem and have recently 
developed a concept of the Monorail Bridge Conveyor. In this concept 
many of the deficiencies of past systems have been overcome. Hence, 
it appears to offer considerable merit and is worthy of further 
development.

It was the intent of Phase I of this program to develp the details of 
this concept and finalize the design which v;as completed in June, I98O 
and now have completed Phase N .  Phase II included the fabrication 
and assembly of the entire concept.

- 1 -



% 1 . 1 Phase I I Scope

In October, 1980, Goodman Equipment Corporation initiated taking 
a contract bill of material /^437866. This bill of material au- 
rhorizes the manufacture and purchasing of all materials to cover 
entire scope of contract DE-AC-01-78ET133^8. It also was divided 
into three different groups in order to distribute the workload 
and adhere to the projected completion date.

Group I

Goodman Equipment Corporation purchase, manufacture and assemble 
all conveyor drives and all electrical enclosures.

Group I I

Goodman Conveyor Corporation purchase, manufacture and assemble
all conveyor frames and rollers. They will also implement all
the final assembly of components from Goodman Equipment Corporation.

Group I I I

Cleveland Crane and Engineering, a subcontractor, will supply the 
monorail portion of the system, which includes the carriers, drives, 
brakes, switches, hangers and all rail components.

Included also in the Phase II scope is the anticipated surface test 
layout at the Murfreesboro plant. The layout will show the outline 
of the support structure itself and three units of the conveyor 
system, inby, intermediate, and outby.

Inby Conveyor Frame #201179 “ Fig. 1
Intermediate Conveyor Frame #201239 ~ Fig. 2
Outby Conveyor Frame #201238 - Fig. 3

- 2 -
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1.2 Phase II Summary

On August 19, I9 8O, Goodman Equipment Corporation received a letter
of authorization to proceed with Phase II. Authorization came from
Coleton Wei rich. Contracting Officer, Office of Procurement Opera­
tions, Department of Fnergy, Washington D.C. 20585.

With this letter of authorization, Goodman Equipment Corporation 
proceeded to issue a contract bill of material to initiate the 
purchase and manufacture of all components in Phase II.

Phase II was divided into seven categories. They are as follows:

a. Fabrication
b. MSHA/Approv./Components
c. Update design drawings
d. Design/Plan/Surface Test
e. Prepare Phase I I Report
f. T.P.O. Approval Phase I I

- 6 -



1.2.1 Fabrication

% Once authorization was given to proceed with Phase II, 
Goodman Equipment Corporation issued orders bŷ  initiating 
a bill of material. With this, materials were ordered 
to start fabrication. V/ork began September 1, I9 8O.

The major components were as follows:

1. 12 - Conveyor Frames
a. 12 Take-up Frames
b. 12 - Discharge Frames

#201172
#306116
#306114

- Fig.
- Fig.
- Fig.

4
5
6

2 : 12 - Suspension Frames #306115 - Fig. 7
3 . 12 - Conveyor Drive Gear Case #201174 - Fig. 8
k. 1 - Push Button Case #306142 - Fig. 9
5. 1 - Headlight Switch Case #306175 - Fig. l o ­

6. 12 - Motor Control Case #201218 - Fig. l l

7. 1 - Master Control Case #201220 - Fig. 12
8. 1 - Wheel Support #306402 - Fig. 13

The above components were divided up 
faster productivity. Therefore, the 
take-up frames, discharge frames and

in order to facilitate 
twelve conveyor frames 
suspension frame were

made at Goodman Conveyor Corporation in Murfreesboro, TN.

The remaining components, conveyor drive gear boxes, wheel 
support and all the electrical enclosures, push button case, 
headlight switch case, motor control case and master control 
case were made at Goodman Equipment Corporation in Chicago.

- 7 -
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1.2.2 Update Design Drawings
*% A11 updating of drawings was done during their period of 

fabrication and assembly.
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1.2.3 Design/Plan/Surface Test 

Shown In Fig. lA.
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t
2.0 FINAL FABRICATION

2.1 Conveyor Frame

The weldment of conveyor frame #201172 consists of a pair of 
2” X 10" X 3/^^” lengths of wall rectangular tubing for side 
members, with 2" x 4" x 3/16 wall rectangular tubing for struts 
and braces. The assembly in weldment of these pieces makes up 
the center portion of the structure. When this structure is put 
together, the take-up frame #306116 and the discharge frame #306111* 
are welded to each end to complete the structure. With the two 
frames in place, we now have a complete box structure.

The conveyor frame, when completely welded per Drawing #201172, 
contains all the details necessary for supporting the cradled 
rollers, centrifugal switches, return rollers, take-up devices, 
conveyor drive and motor control cases.

The twelve frames required for the project were constructed at 
Goodman Conveyor Corporation, Murfreesboro, Tennessee.

Both ends of completely assembled conveyor frame shown in Fig. 23 
and Fig. 2l*.

- 21 -
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2.2 Conveyor Drive Gear Box

The twelve conveyor drive gear boxes î 2̂0117̂  were fabricated at 
the Goodman Equipment Corporation plant in Chicago. Besign of the 
box lended itself to be made strictly of plate. The plate size 
can be used as flat, or could be bent or rolled to a specific form.

When the case is completed per drawing #20117^> the case has pro­
visions for a cover, motor mount, bearing retainers and a support 
structure for mounting to the side plate of conveyor frame.

- 32
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%
2.3 Suspension System

The eleven suspension frames (Fig. 26) were fabricated at 
Goodman Conveyor Corporation in Murfreesboro, Tennessee.
The weld.ment consists of 8 "x 3 "x 3 /l6  wail rectangular tubing. 
In order to gain additional strength in jointing areas of 
details, additional 1/^ scalloped plates were added. Upon 
completion of suspension frame per Drawing 306115, Fig, 27 
and 27A, it will contain the provisions for mounting to the 
rail carrier as well as the pivot joint for conveyor frame 
support. The 306115 suspension frame is supported by Cleve­
land Crane carrier 2900856-000, Fig. 28. The final design 
of the suspension system is illustrated on Fig. 29 and Fig. 
30, which cover the entire cross-section of all the details 
involved. The design allows the conveyor units to adequately 
move and flex through all the required motions and angles, 
whether in the horizontal or vertical plane.

-  3 ^
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t 2.k Steering Mechanism

The fork type steering system lent itself best to fet into the 
system from the standpoint of powering the wheels as well as 
steering. The two major details of the mechanism are the Wheel 
Support 3O6AO2-OOO, Fig. 31, and the motor/reducer Bracket 
1510248-000, Fig. 32. When the Wheel Support is completed it will 
contain the mounting holes for motor/reducer, the swivel pin, and 
the mounting for the pillow block which supports the ball screw 
and nut.
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2.5 Electrical Enclosures

The Monorail Bridge Conveyor system necessitates four electrical 
enclosures which must be fabricated with the utmost care. There­
fore, the fact that Goodman Equipment Corporation has had the 
experience of manufacturing this type of equipment resulted fn the 
decision that it be built here.

The following enclosures are required and built in Chicago.

1 - 3 0 6 1 Pushbutton Case (Weldment) Fig. 33
1 - 306175 Headlight Switch Case (Weldment) Fig. 3^

12 - 201216 Motor Control Case (Weldment) Fig. 35
1 - 201219 Master Control Case (Weldment) Fig. 36

When fabrication was completed on each case, it was sent to welding 
inspection to be magnafluxed, to check for cracks and continuous 
weld penetration. The fact that the conveyors will be operating 
at the face with a ripper or borer necessitates completely explosion 
proof enclosures.
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L

-

Figure 36

i*8 -



2.6 Conveyor Carrier and Supporting M.B.C. Structure
*Cleveland Crane and Engineering, a subcontractor to Goodman 

Equipment Corporation, has completed the fabrication and 
assembly of all Lite contracted equipment.

The following Figures will identify the fabrication completed 
or being completed in the Cleveland Crane factory.

Figure 37 Carrier Frame
Figure 38 Load Bar Carrier
Figure 39 Curved Track
Figure AO Straight Track
Figure 4l Roof Plate
Figure h2 Switch Frame
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3.2 Electrical Components

The electrical system is modular in design and consists of the 
followi ng:

12 - 201218 Motor Control Cases Fig. kj
1 - 201221 Master Control Case Fig. 48 - 48A
1 - 306143 Pushbutton Control Case Fig. 49
1 - 306177 Headlight Control Switch Fig. 50

The twelve motor control cases are identical and control power 
input. They also direct and control power to the following;

1. Tram drive motors and brakes for inby conveyor and carrier 
drives.

2. Conveyor drives/manual and sequential.
3. Head 1ight switch to inby lights.
4. Pendant switch is for starting and stopping conveyor tram 

drives.
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3.3 Carrier and Tram Drive

Cleveland Crane and Engineering is supplying the following:

11 - 2900856-000 Carriers - Figure 51
These units contain eight rollers which ride the rail. They 
also contain the suspension structure to which the saddle 
frame attaches and in turn supports the conveyor frame.

13 “ 2900857~000 Tractor Assemblies - Figure 52
These drives provide the tractive effort for the inby con­
veyor as well as the track carriers. These assemblies are 
made up of IJ HP single speed reversing, across the line 
Reliance motors, a reducer which is a standard Cleveland 
Crane unit and a Dings electric brake which sets when con­
veyor is stationary and released upon activating tram control.

The braking system was designed to hold on grades of and 
automatically set when drive is shot off. The brake is mounted 
on the rear of the tractor motor and is electrically released, 
and it does fulfill all the MSHA requirements.
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h.O FINAL ASSEMBLY

^.1 Conveyor Drives to Conveyor Frames

The conveyor drive is mounted at the discharge end of the conveyor 
frame, The gear case is held in place by four 1/2 x 1-1/2 bolts 
wi th lock washers.

At this particular point in assembly of the conveyor drive and 
conveyor frame, the. drive consists of the following:

Gear Box #306117 Contains 7-7 right angle reduction
Adapter #1509559 Mounts to gear box and contains pilot

and mounting holes for motor
Motor #2078789 10 HP 1750 RPM 60 cycle Westinghouse

Electric

The output shaft of the speed reducer drives the conveyor belt 
pulley through a flexible coupling at a speed of 225 RPM or 400- 
450 FPM..
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4.2 Motor Control Cases to Conveyor Frames

Each of the motor control cases #201218 is mounted to the conveyor 
frame by four 1/2 bolts and in such a position that it counter-bal­
ances the gear box drive.

There are 12 identical cases, one on each conveyor and mounted in 
identical areas. Each case contains the following outlets:

- Centrifugal switch
- Centrifugal switch
- Tram motor
- Tram bracket
- Head 1i ght
- Power input
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MOTOR CONTROL CASE 
#201218 
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#201172



k.3 Headlight Switch Case to Inby Conveyor Frame

The headlight switch #306177 is mounted on the right hand side of 
the inby conveyor, just in back of the dual steering wheels. it 
controls Just the two headlights which are mounted on the front 
plate. Each light has its own protective guard. The switch Is 
MSHA approved and is easily accessible to the front operator who 
guides the steering mechanism of the inby conveyor, which follows 
either a borer or ripper.
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Steering Mechanism to Inby Conveyor Frame

The steering mechanism on the monorail bridge is mounted on the 
front end of the inby conveyor. The mechanism guides the inby 
conveyor into 60° crosscuts. A dual wheel connected by a threaded
screw and nut provides right hand or left hand control.

in the beginning of the design we had a choice of three different 
thoughts to go with on steering:

1. Center pivot, coaster wagon steering
2. Automotive king pin steering
3. Center mounted tires with fork type steering

The fork type lent itself best to fit into the system from a 
standpoint of powering the wheels as well as steering.

The mechanism is made up of the following parts, shown in Fig. 56:

1 - 430832 - Front Plate
1 - 306402 - Wheel Support
2 - 2080614-000 - Bushing
2 - Pi 1 low Blocks
1 - 1510251 - Shaft
2 - 425072 - Wheels
2 - 2079948 - Pillow Block
1 - 1.009229 - Threaded Screw
1 - Threaded Nut

- 7 4 -
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5.0 SURFACE TEST PLAN

5.1 Outline of Plan on Test Site  ̂ ‘

The outline plan of test site will be made per Figure 58. This 
shows the location of test facility at the Goodman Murfreesboro 
plant.

The test facility will be such as to simulate the underground 
demonstration and will strictly adhere to the plans and designs 
approved by the Bureau. The only difference between surface test 
and underground test will be that three conveyors will be involved 
rather than twelve.

This test will provide the means of traveling up and down a 
grade, going through a switch and traveling through a straightaway.

The facility will be constructed under the direct supervision of 
Goodman Eguipment Corporation personnel.

- 77 -



I
c00 n

I 00

S K -1

3 _ : ; S _ .

TRUC.K. 
C h TO.'I

N C L T E .
3C ̂ RiU4Sraa.i&E.'B. 
rr TA.INT S'rORJLQCJSL'DU

T *  *  V - > \
T , ‘ *-«{ 
TP* •IV 1 fc-fa

T. .7 3TV. V-IÔ  
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5 .2  SURFACE TESTING

Construct Surface Fac i1i ty

A surface testing facility will be constructed. As suggested 
earlier, this will be done at our Murfreesboro facility. The 
facility will be such as to simulate the underground demonstra­
tion and will strictly adhere to the plans and designs earlier 
approved by the Bureau.

The surface facility will be constructed under the direct super­
vision of Goodman personnel.

We will dynamically test the M.B.C. The M.B.C. System after 
installation will be tested to ensure smooth operation. The 
trials conducted will actually go through all the motions of 
conveying material and of moving the bridge sections along the 
monorail and across a switch. All the operations expected of 
the system will be conducted.

We will modify the M.B.C. and/or the surface test facility. 
Although this is not actually expected during the program, 
allowance has been made in the schedule to make any minor 
alterations in the system that may improve its operation under­
ground. The modification will be made by Goodman.

We will demonstrate the Monorail Bridge Conveyor after completing 
the modifications and again testing the M.B.C. system. It will 
be demonstrated to the TPO, Bureau Staff, the Contracting Officer 
and/or his designated representative(s). At least two (2) weeks 
notice will be given to the TPO prior to this test. All the mo­
tions and activities expected of the system will be thoroughly 
tried during these runs.
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5^3 Layout/Detai1 s. of Surface Test Structure

Layout - Figure 59 

Details - Figures 60-72

- 80



—

F i g u r e  59 
- Si -



i

OJUi

F
igure 60

- 
82 

-

Ic\)0fO95Itu■J

uJii. 
<



>?-

Figure 6l

JJIUJ5

oJ

JicCui2<:3HHiD

U?J'o. tv9r<wCDHr-OJoJ

(H)J.?vSI?/flWoJ

C:2OuibXVoJXVOJN

CH rn

<
(20 y

b
CO

ul 
0 ^ '-0

O
 

Q

u
 
<
 

-
b

r
i

S
 ^ p' 

< P o
Di 

I
Lt- 

S



IHHI

Figure 62

CDokuiLi

(J)

[I o y
 lii 

K
 
>

U)y-

t0u

in
■ib *'
foO)

hi 
uJ^

< 
a; 

ji

t/)

)Ui5

UJ 2 0̂ 5 
<

2
^

 
ft: 

z
u.

 
o

—I

u: :£ 
dJ Jk

—
(



-f

Figure 63



I G - o

- . D R \ U L

7
'IG

— I
<T>
\
’0

m a t e r i a l  L  ^ 5 T
D E - X <$0 A W 'NA Y  E  R  \ A,

I \ ^ 2 W ^ 2 7 ( ' I  B ^ A M ) X  \^,-o"uG».
2 2 \ 2 V ^  2.1 (Z. E ^ A M ) X  V O - ^ ^ ’.G
3 2. ? A " X 2 4 " Y | .  ATE('\0\7yR)

V  A. K  ̂  - I nH T .  3

2

3

FRAME SECT\0R D-D 
f o r  s u r f a c e  t e s ^

K F O R O R A \ L .  E R \ t > G E  C O K V E Y O R
A  7//7/d'/

W .  ( J  ! ^ S i

S K , ^  5



- C-l

o

M

Figure 65



F
ig

u
re 

66

cJILLI

<1

O'J
V?,J'o

o
t

« 1 OJC\J
. 1VO

oo
y

X
UJ

<
?sCi)£J

<CtuCO 5_Jti-
J4

UJh
(OHX

ui

<
&

cv
CJXV

5
(N

oJ
CM

<O'
—

oJ
pj

H
(Y)

HI
—

c\J
Q

4
-

-4
-



\l - L
t7 2

Lu'

rO

CM

J O

Figure 67



m

610

(JOIiJi

<S

0

F
igure 

68

- 90 -



F i g u r e  69
 -  ■ -

t^OKiO.R^ll- ^R^'DQF CC
'O /.\



t 
ttmrnr

Figure 70
CO

2
tu

lU<

O
 

h-

)—
 

ui
( 
/ 

^
v/ 

^
UJ 

a
(/I 

0:

i
U
 

^

2 <(K 
0

-

>
' 

■)'

> 
) M)

^1>V
u

i 'Q
::ŝ
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6.0 Final Summary

When Phase II was initiated it was divided into six (6) categories:

1. Fabr i cat ion
11. M.S.H. A. Approval
III. Update Design Drawings
IV. Design/Surface Test
V. 1.O.M. Manual
VI . Phase 1 1 Report

In February, 1982, all the fabricated parts made at Goodman Equip­
ment Corporation and Goodman Conveyor Corporation had been finished. 
All assemblies, both electrical and mechanical, were completed and 
shipped to Murfreesboro, Tennessee. Here, all the component parts 
were assembled to each of the twelve conveyor frames.

Upon completion of the assembly, all twelve conveyors were inter­
connected electrically. The first three conveyors contained the 
inby unit, intermediate and outby, each cascading one another simi­
lar to intended surface test arrangement. (Shown in Figure 7^.)

The preliminary test proved that the electrical system could be 
controlled successfully, either manually or automatically. We 
also proved the capability of sequential starting and stopping, 
which is mandatory in this system of mining.

Earlier, in June of 1981, we visited the Cleveland Crane plant 
where we saw a successful operation of a carrier, tram drive and 
electric brake. The 8-Wheel carrier had a 6,000 lb. weight (equal 
to weight of conveyor frame assembled with a load of coal on belt) 
driven on the straightaway track, through a switch, and up a 6^% 
grade (shown in Figure 73). Intermediate starting and stopping up 
and down grade created no problem. This demonstration, along with 
our pre-test at Murfreesboro of the electrical system, encourages 
our outlook of the project.

6.1 MSHA Approval Status

Upon conclusion of the preliminary test at Murfreesboro, we 
removed a motor control case #201218 from a conveyor not to 
be used in the surface test, and the headlight switch case 
#306177 from the inby unit #201179* These assemblies were 
shipped to Chicago for proper preparation prior to testing 
at MSHA. Both units are scheduled for testing the week of
June 2 8. The other two remaining units, the pendant switch 
#306lA2 and the main control case #201220 must be used in 
the study of the surface test and thus will have to be sent 
to MSHA at a later date. The specifications required by 
MSHA of these electrical components brought about changes in 
our design, which prolonged our scheduled manufacturing time.

6.2 Public Exposure and Possible Change in Surface Test Area

A meeting was held in Bruceton, Pennsylvania on April 13. 1982

- 95



between the DOE and Goodman Equipment Corporation. The 
meeting demonstrated the joint DOE-Goodman development 
efforts. Mr. Claude Good, Acting Director, DOE, suggested 
that a portion of the MBC be shown to the public. To this, 
Goodman indicated to the DOE its desire to exhibit a full 
scale set up of the MBC at the American Mining Congress 
International Mining Show in Las Vegas, October, 1982.

It was also suggested at this meeting that we consider doing 
the surface test at the DOE Technology Center in Bruceton 
rather than our Murfreesboro, Tennessee facility, due to 
budget curtailment.
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Figure 73
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