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FOREWORD 

This report was prepared by Allen Corporation of America, 401 Wythe 

Street, Alexandria, Virginia 22314, under USBM Contract No. H0188039. 

The contract was initiated under the Coal Mine Health and Safety Pro­

gram. It was administered under the technical direction of the Pitts­

burgh Research Center, with Mr. James TaVoularis acting as Technical 

Project Officer. Mr. Frank Naughton was. the contract administrator for 

the Bureau of Mines. This report is a summary of the work recently com­

pleted as a part of this contract during the period October, 1978 to 

April, 1982. This report was submitted by the authors on 10 April 1982. 

EXECUTIVE SUMMARY 

This report describes the procedures used to develop a set of 

training materials for roof bolter operators. It includes discussions 

of data developed during a previous roof bolter analysis effort, de­

tailed procedures used to design and format the training materials, and 

the content and sequence of the training materials. 

Objective 

The objective of the roof bolter training program was to design, 

develop, implement, and validate a training system for operators of roof 

bolting machines in underground coal mines. Approaches and procedures 

were based on the principles of Instructional Systems Development (ISD). 

The use of a systematic ISD approach helped ensure that all variables 

which affect training course content and organization, instructional 

strategies, and implementation were considered during the training de­

velopment process. 
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Data Collection and Production 

The first step in the development process was verification and ex­

pansion of roof bolter training data produced in a previous program. 

The existing task analysis was reviewed, revised as required, and ex-

panded into objectives hierarchies. The hierarchies contained the set 

of objectives for roof bolter operator training. 

Training media were selected for the objective$ in the hierarchies. 

Media included slide-tape, lecture, and actual roof bolters. The 

objectives were grouped and sequenced into lessons to form the roof 

bolter operator training syllabus. 

Lesson content was defined in the lesson specifications. The 

lesson specifications provided all information necessary for authoring 

of all training materials and production of supporting graphics. 

Final training materials were as follows: 

Slide-tape lessons consisting of slides, tapes, student work­

sheets, and tests 

Lecture lessons· consisting of instructor guides 

- Hands-on lessons (i.e., using an operational roof bolter) con­

sisting of instructor guides

The tn.ining materials were submitted to the TPO for review. Based 

on the TPO's comments, the mat3rials were revised and submitted in final 

form in conjunction with this report. 

Implementation and Validation 

The detailed review cycles used during the production phase pro­

vided partial validation of technical content and general instructional 

approach. Preliminary plans were developed to implement and validate 

the training program. Sites were contacted and tentative arrangements 

made during the production phase of the program. The detailed review 

process used during the production phase of the program provided an 
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initial step in validating the technical content and instructional 

approach of the program. Preliminary arrangements for implementing and 

validating the materials were made at several mines. Actual validation, 
however, has been deiayed in order to refine the training modules and to 

modify or correct certain of the graphics in accordance with review and 

comments by Bureau of Mines experts. 

Conclusions and Recommendations 

The audio-visual and workbook modules developed in the present 

effort, once implemented and finally validated, should be of 

significant value to the productivity and safety of roof-bolting 

operations. 

The methodology developed and lessons learned under the present 

contract should be applicable to, and facilitative of, future 

training development efforts in this general area of mine health 

and safety. 

- It is recommended that the Bureau of Mines provide for the dis­

semination of these training materials to interested mining com­

panies, and obtain feedback for refinement of these materials

and development of future training modules.
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1.0 INTRODUCTION AND PROBLEM STATEMENT 

Roof bolting is a very hazardous occupation in underground coal 
mmrng. For the calendar year 1973, the roof bolting machine and roof 
bolter operator were involved in approximately 33 percent of all 
machinery-related and roof fall-related injuries.* Roof bolters were 
involved in the highest number of machinery-related disabling injuries 
with 37 percent. The next highest machine (continuous miner) accounted 
for 19 percent. 

The two most dangerous activities for the bolter operator are in­
serting the bolt and drilling the roof. These two activities accounted 
for 49 percent and 39 percent of disabling injuries respectively. This 
is understandable, in part, since these two activities occur under roof 
that is not yet permanently supported. Other activities such as posi­
tioning the bolter, tramming, and maintenance account for a significant 
number of injuries. In addition, only four of the ten bolter operators 
killed in 1973 were killed while operating the bolter. Consequently, 
accident reduction measures should concentrate on activities at the 
working face but other activities should also be included. 

Disabling injury data from 1973 indicates that 31 percent of the 
injured bolter operators were in their first year as a bolter, 24 per­
cent in their second, 14 percent in their third, and 10 percent in their 
fourth year. This data suggests that, since the accident rate appears 
to decline as operator experience increases, early training may be an 
effective way of reducing accidents. 

The first step in developing such a training program was carried 
out in a project entitled "Development of a Training System for Roof 
Bolt Equipment Operators." This project was conducted at Mid west Re­
search Institute (MRI) . It was completed in June 1977 and was the pre­
requisite to the program presented in this report. 

The second step was the development, implementation, and validation 
of a roof bolter training program based upon the data and analyses from 
the initial study. 

2. 0 OBJ.ECTIVE

The objective of the roof bolter training program was to design, 
develop, implement, and validate a training system for operators of roof 
bolting machines in underground coal mines. Approaches and procedures 
were based on the principles of Instructional Systems Development (ISD) . 
The use of a systematic ISD approach helped ensure that all variables 
which affect training course content and organization, instructional 
strategies, and implementation were considered during the training 
development process. 

*Miller, W. K., and McLellan, R.R. _Analysis of Disabling Injuries
Related to Roof Bolting in_ Underground Bituminous Coal Mines - 1973.
IR-1017.

9 



The primary input data for the development of the roof bolter pro­
gram were the task and training requirements analysis cited above. Dur­
ing this program, the following tasks were carried out: 

Identification of tasks and skills required of roof bolters, 
along with enabling knowledge requirements. 

- Identification of safety procedures and safety knowledge re-
quirements.

- Development of behavioral. objectives.
- Selection of training media.
- Development of training media.

Cost justification in terms of productivity and safety.

Using these data, subsequent ISD steps were carried out to refine the 
input data and to further design, develop, implement, and validate the 
roof bolter training program. 

3.0 TECHNICAL APPROACH 

The process used for development of the roof bolter training mate­
rials consisted of a planned sequence of steps. The sequence was de­
signed to provide an efficient flow of data and information through 
which ISD processes were used to expand and refine the roof bolter 
training data. The starting point of the program was the results of the 
previous roof bolter training analysis program. The end point was a set 
of audiovisual and written training materials. 

Section 3 .1 contains discussions of the steps to collect and use 
roof bolter training data and produce the training materials. Section 
3.2 describes the revisions which were required as a result of the TP0 1s
review of the completed roof bolter training program and the procedures 
used to revise the materials. Section 3. 3 discusses program implementa­
tion. 

3 .1 Data Collection and Production 

3 .1.1 Task Analysis Review 

The first step in defining the roof bolter training system was to 
review the previous task and training requirements analysis and the pre­
liminary training methods and media. Appendix A is the original listing 
of roof bolter training objectives. Activities carried out to review 
and update the task analysis are presented in the following paragraphs. 

3. 1. 1. 1 Obtain Data

The first step in any training development program is to ensure 
that the data base is complete and accurate. Using the tasks in Appen­
dix A as the baseline for training development, additional information 
on roof bolter operations was obtained through on-site observation, lit­
erature reviews, and personal contacts. 
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Visits were made to Mitikki Mine, Shannopin Mine, and U. S � Steel 
Cumberland Mine ( and training facility) to observe roof bolter operators 
and to review the existing task listing. Observational information on 
roof bolter operations and procedures, roof c�mtrol plans, · and state and 
federal regulations was supplemented by personal contacts with a variety 
of mining industry personnel. The process of collecting information 
from the mining industry was facilitated by a retired mine superinten­
dent who was a member of the program team. His contacts were a distinct 
asset during data collection and review cycles. 

During the on-site visits, current training programs were reviewed. 
This training program information supplemented previous experience 
gained at Peabody Coal, Inland Steel, Monterey Coal, Consolidation Coal, 
Freeman United Coal Mining Company, and AMAX Coal. 

An extensive literature survey was conducted. Emphasis was on col-
�ecting all relevant information on the following topics: 

- Roof strata
- Roof control theory
- Roof bolting procedures and laws
- Atmospheric testing
- Roof supports (temporary and permanent)
- Roof bolting accidents
- Bolting machines

Brochures and technical data were collected from manufacturers of 
roof bolter machines. Pictures and drawings were either used directly 
or as refresher documents during materials production. Companies con­
tacted were FMC, Acme, Fletcher, Schroeder Brothers, Le�-Norse, and Long 
Airdox. 

3 .1.1. 2 Update Task Analysis 

Data and information collected as discussed above were analyzed to 
determine impacts on roof bolter training design. The original task 
analysis was updated anct is presented in Appendix B. The updated task 
analysis was expanded into a hierarchical format as discussed in the 
next section. 

3 .1. 2 Objectives Hierarchies 

When attempting to establish the content and sequencing of a train­
ing program, a valuable aid is to create a picture of all training pro­
gram requirements, exhibiting their superordinate and subordinate rela­
tionships. Subordinate tasks are the simpler, more basic tasks (e.g., 
function of bolter controls) that must be mastered before the more com­
plicated superordinate tasks (e.g., skilled boom manipulations) can be 
learned. A picture of these relationships is called an Objectives 
Hierarchy because it contains Terminal and Enabling Objectives in a 
hierarchical format. 

11 



Terminal and enabling objectives were developed for the tasks in 
the revised task listing. All objectives w ere formatted into hierar­
chies showing the subordinate, coordinate, and superordinate relation­
ships among objectives. Appendix C contains the roof bolter hierar­
chies. These hierarchies formed the basis for development of the roof 
bolter syllabus. 

3 . 1 . 3 Syllabus and Media 

3 . 1 . 3 . 1  Candidate Media 

Media alternatives from the previous study were reviewed for continued 
relevance in light of additional data and design considerations. No 
changes resulted from this review. The candidate m edia were as follows : 

Synchronized slide-tape ( ST ). 
- Workbook/programmed text ( WB/PT ) .
- Lecture supported b y  vis u als and student guides.
- Familiariz ation trainer ( discussed below ) .
- Training roof bolter ( actual equipment ) .
- Roof bolter away from the face ( actual equipment ) .
- Roof bolter at the face ( actual equipment ) .

The candidate media provided a range of capabilities. Both the ST and 
WB/PT can be used in either an individual or g roup environment. The audio­
visual versus textual characteristics of these two media provide different 
capabilities for graphic and verbal presentations. Traditional lectures 
offer a third alternative for academic lessons. 

The familiarization trainer was designed to allow trainees to learn 
and practice basic roof bolter control operations in an easily controlled 
environment. This training was intended to prepare students to perform in 
a less  controlled, more costly environment ( i. e. ,  an actual roof bolter ) .  
The preparatory training would allow more efficient use of the roof bolter. 

The other candidate media involved use of operatio nal roof bolters in 
three different environ ments: on the surface ( i. e . ,  training roof bolter ) ,  
away from the face, and a t  the face. They provided different levels o f  job 
realism for practice of operations introduced on the familiarization 
trainer. 

3 . 1 .  3 .  1 . 1  Familiarization Trainer 

The familiarizatio n trainer was developed under subcontract to Burtek, 
Inc. It was based on a design approach recommended in the previous roof 
bolter training design study. I t  consisted of two connected assemblies 
( Figure 1 ) . .  One simulated roof bolter boom movements. The other simulated 
a set of roof bolter controls for boom extension/retraction, up/down, and 
left/right movements. 

A s  the t:r:ainee operates the telescoping controls, the light segments 
on the two sections of the display illuminate sequentially to provide an 
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animation of the boom extending or retracting. As the train.ee operates 
up/down controls , the lower display animates the boom moving up and 
down. As the trainee operates the left/right controls, the upper 
display animates the boom moving right and left. 

The display panel was developed using Burtek1s MOD C ELL ( Regis­
tered and trademarked, Burtek, Inc. ) .  This consists of aluminum barrier
strips interleaved to form an 1 1egg-crate 11 type structure which is b onded
to a translucent fiberglass surface. Each cell contains an individual 
light bulb which can b e  controlled from the electronic system. In 
essence, a matrix of lights is thereby created so that g roups of lights 
can b e  lighted to form the appearance of a moving, mechanical structure. 

The electronics model the control system of a typical roof bolter 
machine . The controls operate a motor- driven switch assembly such that 
the motor is powered as long as the control is held in the ON position. 
Motor speed is adjustable by the training foreman to simulate boom swing 
speed of any roof bolter. The switch driven by the motor operates the 
app ropriate g roups of lights on the display panel to provide the related 
mechanical movement and the mechanical memory of last position. Since 
the lig hts are switched in discrete positions, the motor takes the form 
of a stepping or incrementing device such as a step switch. 

The motor drive associated with the telescope controls has two sets 
of switches. One set is interlocked with the motor /switch assembly 

. associated with rotation. The second set of switches is interlocked 
with the motor /switch assembly associated with the elevating controls. 

The device is modularly constructed for ease of repair and replace­
ment of bulbs. In addition, the replica of the operator's control con­
sole was constructed for ease of removal so that the controls of a dif­
ferent manufacturer's roof bolter machine can be mounted on the device. 
With this approach, a wide variety of specific machines can b e  accommo­
dated from a common design. The familiarization trainer is capable of 
simulating control locations and slew rates of the Fletcher D D M, Lee­
Norse TD 2, and Acme D2.  

3 . 1 . 3 . 2 Syllabus Development 

Development of the roof bolter training syllabus and selection of 
the instructional medium for each lesson took place in an iterative 
process. Both syllabus and media variables were considered simultane­
ously and sequentially ( e. g.,  selection of the actual equipment for a 
practice lesson was an integral part of assigning objectives to the les­
son , but was not integral to g rouping objectives for academic lessons ) .  

Primary variables considered during media selection were as 
follows : 

- Graphics requirements (desirability of high quality visuals,
motion , etc. ) •
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Update requirements ( i . e . , amount of revision expected in the 
content ) .  

Number of versions required ( e . g . ,  one for each type of 
machine ) .  

Subject matter content u nique to each mine ( e . g . ,  roof control 
plan ) . 

- Resources req uired 
equipm ent ) .

for presentation ( e . g . ' audiovisual 

- Fidelity requirements for h ands-on p ractice ( e . g . , simulation ,
bolter on the surface , .  bolter away from the face , bolter at the
face , etc . ) .

- Desirability of  job aids ( e . g . , checklists ) .

Med ia selec ted included slide-tap e ,  workbook , lecture , simulator , and a 
roof bolter . Alternate m edia were recommended under certain resource 
cons train ts ( e . g .  , no audiovisual equipment , no roof bolter on the 
surface ) .  

Objectives in the hierarchies were grouped into lessons which 
formed the structure of the roof bolter operator training course . Using 
the prereq uisite relationship s in the hierarchies , the lessons were 
sequenced into the final syllabus . The primary principle used was the 
requirement for academic training on a given operator task to p recede 
h ands-on training of  th.e same task ( i . e . , make sure the trainee knows 
what and how to do it before you ask him to p erform ) .  

In  designing the syllabus , external constraints played a major 
role . Consideration of these constraints was important to help ensure 
that the training s yllabus could feasibly be imple m ented in t he mining 
industry . Major constraints w ere as follows : 

- Time which mine operators will realistically allocate to train­
ing ( i . e . , training time is lost produc tion time ) . There must
be a trade-off between training time and lost production time .

- Mantrip limitations for hands-on t :rnining ( i . e . ,  there is g en -
erally one rnantrip per shift ) . This limits the potential for
total integration of academic and hands-on trainin g .

- Integ ration with existing mine training policies and p rocedures .

- Availability and feasibility of using actual equipment out of
production for trainin g .

The title and content of  each academic lesson is shown in Figure 2 .  
Figure 3 assumes all training resources are available ( i . e . , familiari­
zation trainer , roof bolter on the surface or away from the face , etc . ) .
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Lesson 1 :  Introduction and Preoperational Checks 

A. Introduction to Course
B. In spect Electrical System 

1. AC Power
2. DC Power

C. Inspect Cable and Travel way
1. Cable Splicing

D. Check Atmosphere
E. Inspect Mechanical System

1. Materials Handling
F. Provisions

Lesson 2 :  Machine Operation ,Checks, End-of-Shift Shutdown, and 
Preparation for Maintenance 

A. Check Equipment Operation
1. Energize Bolter ·Machine - AC Power
2. Energize Bolter Machine - DC Power

B. Machine Operation Checks
1. Manipulate Boom
2. Operate - Inspect Chuck
3. Operate Tram Controls

C. Control Functions
D. End-of- Shift Shutdown
E. Preparation for Maintenance

Lesson 3 :  Tramming and Face Preparation 

A. Tram to Wark Area
B. Face Preparation

1. Inspect Visually
2. Sound Roof and Ribs
3. Scale Roof and Ribs
4. Install Temporary Support
5. Rechec_k Atmosphere
6. Determine and Mark Bolt Locations 

Lesson 4 : Drilling 

A .  Position Bolting Machine 
B. Position Booms
C • Drill Hole

1. Insert Starter Steel
2. Drill Starter Hole

Figure 2 - Summary of Academic Lessons 
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L�sson 4 :  Drilling { Continued) 

3. Using Drill Steel Extensions
4 . Insert Finishing Steel 
5. Complete Hole
6 .  Observe Drill Steel Rotation 
7.  Remove Drill Steel 

Lesson 5 :  Bolting : Mechanical , Resin , and Combination 

A. Prepare Bolt
B .  Install Bolt : Mechanical

1 . I nsert Bolt 
2 . Torque Bolt 
3 . Remove Wrench 

c .  Install Bolt : Resin 
1 . Insert Bolt 
2 . Mix Resin 

D .  Install Bolt : Combination 
1 . Insert Bolt - High Coal 
2 . Insert Bolt - Low Coal 
3 . Secure Resin Section 
4 . Secure Mechanical Section . 

E .  Reposition Boom and/or Bolting Machine 
F . Test Bolt Torque 

1 . Mechanical or Combination 
2 . Resin 

G . Repeat Drilling and Bolting Operations 
H . Remove Temporary Support 
I . Tram Away From Face 

Lesson 6 :  Roof Theory 

A. Roof Theory

Workbook Lesson 1 :  Cable Splicing, Atmosphere Checking , and Materials 
Handling 

A. Cable Splicing
B. Atmosphere Checking
C. Materials H andling

Workbook Lesson 2 :  Control Functions 

A. Control Functions

Figure 2 (Continued) - Summary of Academic Lessons 
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3 . 1 . 4 Lesson Specifications 

The next step in developin g the roof bolter training materials was 
to determine the detailed contents of each lesson . The contents were 
derived from the hierarchy objectives g rouped into each lesson . Out­
lines of each lesson , plus g raphics requirements , were documented in the 
lesson specifications . A sample lesson specification page is shown in 
Figure 4 .

Emphasis during the development of lesson specifications was on t he 
accuracy of  the technical information . Every e ffort was made to ensure 
th at all information w as current and accurate . These w ere as follows : 

- A former mine superintendent who was knowledg eable in roof bolt­
er operations participated in the development of the lesson
specifications .

- The numerous documents and information gathered during earlier
phases of the program provided quality reference material .

- Information was verified by extensive correspondence ( both
verbal and written ) with equipment manufacturers and personnel
in the mining ind ustry .

- The lesson specifications were reviewed by  high level training
personnel from two large  mining companies .

Another major concern was g eneraliz ability of the information 
across the different types of roof bolters ( e . g . , single b oom , double 
boo m ) ,  different typ es of mines ( e . g . , high coal , low coal ,  A C , D C , 
etc . ) ,  and across manufacturers . Sig nificant effort was devoted to 
developing approaches to instruction which p rovided a common core of in­
for mation applicable to a wide range of mines and equipmen t .  The final 
roof bolter training prog ram was essentially generic in its broad appli­
catio n capabilities , yet s pecific enough to transmit detailed procedural 
in for ma tio n .  

The lesson specification phase ended with a review o f  the program 
of ins truction by the TPO . After minor modifications , the p rogram was
app roved for p roduction .

3 . 1 . 5  Storyboards 

The final step before production of the audio visual and textual ma­
terials was development of  storyboards . For the audio visual lessons , 
the storyboard s consisted of the script and roug h graphics for each 
frame of instr uction . An audiovisual stor yboard form is shown in Figure 
5 .  

For lecture and p ractice lessons , ( i . e .  , simulator and actual roof 
bolter s ) , the storyboards were draft versions of the final textual p rod­
ucts . Lecture storyboards  consisted of  detailed outlines of the 
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Lesson : Tramming and Face Preparation 

LES S ON SPECIFICATIONS 

Teaching Points 

e .  Consequences of  insuf f i­
c i ent vacuum 

f .  Check hydraul i c pressure 

g .  Report defects  to foreman 

3 .  Operate  Tram Cbntrol s

a .  Remove chock blocks from 
whee l s  and stow 

b .  Pos i t ion body complete ly  
in cab 

Media 

-C.Onsequences of insuf f i c i ent
vacuum. Cartoon RBJ coughing
and surrounded wi th dust .

-Gauge se t at 1 2 0 0- 1 6 0 0  lbs . / in . 2

for rrechanical  bo l t ing .

-Gauge set a t  8 00-9 0 0  lbs . / in . 2
for res in  bol t ing .

-RED report ing defec ts  to foreman .

-St eps in operat ing tram contro l s .

-RID removing chock blocks from
whee l s .

-RED in  cab .

Figure 4 · - Sample Lesson Specification Page 
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Lesson Page No . -----
SLIDE-TAPE STORYBOARD FORM 

Segment No . ____ _ Prepared by 
Date  Prepared _________ _ 

Ti t l e  ------------- Revi ewed by 
Dat e  Reviewed ----------
Dat e  Revi sed 

Lesson Frame No . -----
Vi sual Audi o  

Product ion Not es :

Lesson Frame No . -----
Vi sual Audi o  

Product ion Notes : 

F igure 5 - S l ide-Tape Storyboard Fonn 
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t eaching points covered in the lesson . Storyboards for lessons involv­
ing hands-on practice consisted of a listing of  the lesson objectives 
and supplementi=try instructions for instruc tors . 

3 . 1  . 6 Production 

The p roduc tion phase consisted o f  the following activities : 

Development o f  the g raphics and photography for slides in the 
slide-tape lessons . 

- Narration of the tapes for the slide-tape lesson s .

- Final typing and duplication of all textual materials ( i . e . ,
student worksheets , tests , and instruc tor guides ) .

S lide-tape lessons consisted o f  a mixture of cartoons , renderings ,  
line d rawings , and word slides .  Each lesson had a student worksheet 
containing the main teaching points . These w ere intended to assist stu­
dents in preparing for the lesson , following its p rogress during presen­
tation , and as a reference in the future . T ests w ere also p repared for 
each lesson and for end-of-course evaluation . 

Draft copies of the completed lessons w ere packaged and submitted  
to  the  TPO . Based on the T PO's comments , a revision cycle was conducted 
as discussed in the next section . 

3 .  2 Revisions 

After a detailed review of the draft roof bolter training materi­
als , the TPO submitted a set of  revision requirements to Allen Corpora­
tion . These requirements and Allen's approach to revision  of the mate­
rials are discussed in this section . 

3.  2 . 1  TP01s Evaluation

The TPO identified a set of  problem areas to be  corrected . These  
were as  follows : 

Regimented , proaeduralized information overwhelmes trainees 
- Organization does not enhance retention
- Lack of trainee interaction with m aterials
- Poorly designed checklist  for u se by roof bolter operators
- Overemphasis on CFR and not enough on safety and p roficiency
- The simulator is not a viable training device

From the comments it was clear that the fundamental app roaches to 
development of  the roof bolter training needed reevaluation and modifi­
cation . Allen Corporation agreed with the TPO I s evaluation and commit­
ted to revising the training materials . 
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3.2.2 Revision Approach 

The revision approach developed by Allen and approved by the TPO 
was as follows : 

- Make narrative more active and involve trainees in instr uction.

- Revise operator checklist to make it easier to use.

- Provide lesson overviews to give trai nees a better frame of ref-
erence.

- Improve explanations of detailed graphics or reduce detail as
appropriate.

Streamline narrative.

- Improve graphics as required.

- Eliminate the simulator as a part of the training program.

To help ensure that Allen1s revised approach was consistent with
Bureau expectations, it was agreed that the first slide-tape lesson 
would be revised, submitted to the TPO , and revisions received p rior to 
beginning work on any of the otner lessons. A major goal of this review 
was to achieve concurrence between the Bureau and Allen p rior to full­
scale revision activities. 

3.2.3 Revision Techniques 

Based on Bureau comments and revision approaches p resented above, 
the roof bolter lessons were modified to improve their instructional 
effectiveness. With the exception of expansions to improve understand­
ing , subject matter content was not changed. Major elements of the re­
vision p rocess and of the resulting materials were as follows: 

- The three workbook lessons were converted to slide-tap e. This
change allowed media capability across lessons and more lessons
to benefit from the visual advantages of a slide-tape format.

- Highly procedurali z ed word slides were replaced with graphics
which portrayed a variety of scenes. G raphics were generally
used in lieu of photographs. This was due to difficulty in ob­
taining underground photograp hs.

The narrative was revised into a flowing dialogue rather than
sequences of procedurali zed steps.

Safety points were worked into the narrative from a common sense
perspective of benefit to the miner. This was in contrast to a
heavy emphasis on requirements of various regulations ( e . g. ,
( CFR ) .
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Two unique cartoon figures were created and carried throughout 
the slide-tape lessons. This added continuity , emphasis to 
various teaching points , and improved the affective quality of 
the instruction. 

- Multiple image slides were used to show related scenes and
sequences.

- The lessons were made more interactive in order to test stu­
dents' observation and comprehension during presentation. For
example, slides were repeated without narrative. The lesson
paused to allow s tudents  to recall the important points present­
ed in the slide.

Introductory and background music was selected for appropriate­
nes s  to the audience.

- Narrative was written to b e  familiar and appeal to the audience.
Humor was interspersed to i ncrease student interest.

- Graphics were designed to create views from the miners' perspec­
tive.

High coal/low coal distinctions were minimized by using high
coal as the baseline and referencing low coal differences. This
was contrasted with separate lessons for each.

- An easily used operators' checklist was developed. It was de­
signed for ruggedness and ease of u se in the mining environ ment.

- Test instruments included end -of-lesson , end -of-course, and
within-lesson reviews.

Hand s-on lessons were reformatted to improve their ease of use.

Figure 6 is a listing of the revised syllabus. Contents of indi­
vidual revised lessons are presented in Appendix D which contains the 
following : 

Student worksheets for ·  each slide-tape lesson 

- Instructor outlines for lectures

- Instructor guides for hands-on les sons
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E.'VFNf 
NCMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

1 2  

13  

14  

15  

16  

TI'TI..E 

Progr�n Int roduc t i on 

Roo f  Cbntrol  P l an and Local Cbnd i t ions 

Roo f Suppor t Pri nc iples  

Roo f  Bol t er Control s  

The Mining Cyc l e  

Atmospher i c  Checks and Mat eri a l  Hand l ing 

Pre-Operat i onal Checks 

Machine Operat iona l Checks and Preparat ion 
for Ma intenance 

Tramning and Face Preparat i on 

Pos i t i oning and Dri l l i ng 

Bol t ing and End-o f-Shi f t  Shutdown 

Int roduc t ion to On- the-Job Checkl i st 

Cbntro l l ed Prac t ice  

Cont ro l l ed Prac t i ce 

Contro l l ed Prac t ice  

Fina l Exam 

Figure 6 - Revised Roof Bolter Training P rogram 

MEDitM 

Lec ture 

Lec ture 

S l ide/Tape 

S l i de/Tape 

S l ide/Tape 

Sl i de /Tape 

S l ide/Tape 

S l ide/Tape 

Sl ide/Tape 

S l ide/Tape 

Sl i de /Tape 

S l ide/Tape 

Roo f Bol t er 

Roo f Bo l ter 

Roo f Bol ter 

Paper Tes t  

A draft version o f  each lesson was submitted t o  the T P O  for review . 
Revisions resulting from TPO reviews were incorporated into the final ver­
sion of the training materials . 

3 . 3  Implementation and Validation 

General implementation an d validation procedures were developed during 
the productio n p hase of the program . D evelopment of detailed procedures for 
implem entation depended on specific characteristics of locations selected . 
Topics covered in the general implementation and validation plan and an 
overview of each are as follows : 
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- Program integration : blending the roof bolter training program
into ongoing mine training with a minimum of disruption and time
requirements .

- Equipment storage , maintenance ,  and utiliz ::i.tion : requirements
to support the audiovisual e quipment for slide-tape lessons .

- Training materials m anagement : amount of slide-tap e  and textual
material , s torage requirements , and distribution p rocedures .

- Trainee g rading and evaluation : testing philosophy , types of
tests , and frequency of testing .

- Facilities utilization : facilities required to administer the
roof bolter training program .

Instructor training and utilization : approaches to prepare in­
structors to use the roof bolter tr::i.ining program .

- Trainee scheduling and m anagement : sequence and schedule of
training events and approaches to ensure smooth administr::i.tion
of the course .

V alidation : purpose of validation , measures to be used , and in­
terpretation guidelines .

Due to difficulties in identifying validation sites , detailed im­
plementation and validation plans keyed to specific locations were not 
developed . These site selection p roblem s  are discussed in the following 
paragraphs . 

3 .  3 . 1  Implementation Sites 

Efforts were made to locate sites that would participate in the im-
plementation and Vl3.lidation of the materials . S ites contacted w ere : 

- Emer y Mining C ompany , Utah
- Clinchfield Coal Company , Virginia
- Peabody Coal Mine 10 , Illinois
- Consolidation C oal C ompany , Indiana
- U . s .  Steel Cumberland Mine , Penns ylvania

Final plans for implementation , however , w ere held in abeyance 
pending further review and approval of the tra_ining materials by the 
Bureau of Mines . 

4 . 0 C ON C LUSIONS AND REC OMMENDATIONS 

The present effort was an ambitious undertaking in that it dealt 
not only with a hazardous operational task  -- roof bolting -- but with 
attempting to teach p rocedural and safety performance issues using 

26 



primarily cognitive (audio-visual, workbook) materials. In  this 
respect, the creation and use of visuals in conjunction with c arefully 
worded instructional narrative posed a major challenge. There is , more­
over, a scarcity of "file photographs u that are sufficiently relevant, 
up-to-date, and of appropriate instructional composition , to be u sed 
directly. Since photography ( usually involving flashlamps or other sup.:. 
plementary illumination) is often difficult if not impossible to do in 
an actual working mine , recourse must be had to painting or drawing the 
desired instructional images . This req uires not only artistic and in­
structional creativity to achieve the desired motivational and communi­
cative effect , but technical accuracy as well. Thu s , all equipment , 
clothing , relative condition and location of materials and persons,  and 
so forth, must be scrutiniz ed for accuracy by S ubject Matter Experts . 

Along the same lines , another problem is  that there are a variety 
of roof-bolter machine configurations , depending on the manufacturer. 
In depicting a machine in the tn.ining modules, one is faced with the 
dilemma of either rendering one m odel of machine accurately, or attempt­
ing to depict a represent::i.tive or generali zed version whose details 
cannot conform very well to any given machine. 

Two other unique req uirements were faced in the present program. 
One was in how to depict or teach the dangers and consequences of unsafe 
procedures. · This is not as simple as it would appear , because one 
should emphasiz e  proper procedures, not depict mistakes . How then might 
one show the negative results of improper procedures?  The second re­
q uirement was for teaching the benefits of following s afety regulations 
without preaching or appearing dogmatic. 

To solve these problems we created two c artoon characters ; a troll 
named fl Grink, fl and a Lincolnesque "Uncle S am. 11 G rink was always up to 
mis chief, so he bore the brunt of the unsafe procedures . Uncle S am , on 
the other hand, gave the treatment o f  Federal regulation s  a more human 
and beneficial "presence . fl Both of these characters, plu s  the doz en s  of
other renderings and c artoons created for the program, we believe, con­
trib uted significantly to the motiv3.tional and instructional aspects of 
the m odule s . 

But, to capitaliz e  on what was learned in the present contract, to 
facilitate and perhaps lower the cost and frequency o f  revision of 
future efforts , the following suggestions may be m ade. 

General Recommendations 

1 .  For those areas or items of equipment for which training devel­
opment is  planned several years in advan ce, develop a compre­
hensive reference file of visuals for joint use by contractors 
and the Bureau of Mines . The file could include all manner of 
vis ual media -- photographs, drawings, video tape -- including 
anything available from manufacturers, or that may be created 
at reasonably low cost. 

2 • .  Develop a reference document for use by developers of training 
materials, s afety guides, and so on, that shows standard 
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equipment and clothing in p roper format and detail . The U . S .  
Army , for example , to keep its m anuals consistent with its doc­
trine , has a set of such depictions and criteria for visuals 
involving soldiers and military equipment . 

3 .  Develop a c omprehensive dictionary or glossary for the subject 
matter areas in question , especially as those terms may vary by 
regional or operational settings. For example , the words , 
"board , 11 " plank , 11 11log , " 11 pole , " "stick , 11 may have different 
degrees of techical accuracy depending on the situation . 

With just the three foregoing items , we believe that considerable 
time and money may be saved while p roducing an even higher quality and 
more readily accepted p roduct .  

Another lessons-learned area that bears mention is the p roblem of  
field validation of  the m aterials developed . This is a universal obsta­
cle in the business of training development ; the mining industry is not 
unique in this respect . In essence , operational people involved in day­
to-day work , those in the mines , for example , generally do not give high 
priority to developmental efforts invol ving training or safety . This is 
not to say that one c annot obtain outstanding cooperation from them 
under the right conditions , just that with people being what they are , 
training and safety are not priority items day-to-day . While field val­
idations do need to be done , we believe that an alternate or prelim­
inar y ,  surrogate approach to validation may prove ver y  useful . In 
essence , a validation seeks to answer two main questions : ( 1 )  do the 
materials teach what they are supposed to teach , and ( 2 )  will the in­
tended users avail themselves of the materials willingly . To answer 
these questions , short of going directly to the intended user , would be 
to have a pool of representative persons who ( for whatever reward is 
appropriate) would serve as a test and review committee . These persons , 
of course , must be highly knowledgeable in the technical content and op­
erating environment in question . This approach is used to some extent 
by the Bureau of  Mines in contracts such as the p resent one . Nonethe­
less , we are suggesting that the concept be extended , formalized , and 
the resultin g capability be made available to contractors . In additio n 
to their help in reviewing training materials per se , the "committee" 
may be of value by feeding-in their perceptions of problems or training 
needs in the field , and possibly in helping to g ain entry to mines when 
it becomes time for on-site implementation and validation of  training 
materials . Thus , serving as either a p reliminary validation or as a 
surrogate validation , where field evaluation is impracticfll , this 
resource committee or or ganization would , we believe , soon pay for it­
self many times over , as well as facilit;:iting contractor and Bureau 
liaison with the minin g and mining equipment industries . 
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Specific Recommendations 

1 .  Inasmuch as considerable contract resources originally planned 
for field evaluation of the materials were necessarily expended 
in bringing the training materials to the desired technical 
accuracy and instructional format , implementation and reaping 
the benefits of these materials remains as the next s tep , and 
is so recommended . 

2 .  To assess the p otential of these trai ning materials , d esigned 
for use by the entry-level roof bolter operator, it would seem 
appropriate that provision be made to o btain logitudinal data 
by whatever means are a vailable . We recognize the great d iffi­
culty in attemp ting to follow the p erformance and accident his­
tory of persons who will u se these training materials, but any 
reasonable data that showed a positive effort  could be of great 
value to future efforts along these lines . 

3. On a laboratory-experimental basis , measure the relationship
b etween the audio visual formats used (photographs , life-like
renderings , cartoons) and ( 1 )  retention ,  and (2)  transfer of
training to actual roof bolter operations . A guideline on sub­
ject matter by the most effective depiction format would be a
very valuable asset in future work .

4 .  Survey the mines and related facilities to assess the relative 
convenience and availability of training media (slide p rojec­
tors , tape players , video tape players, etc . )  in that setting , 
both for implementation /validation and for long-term use of 
training materials provided by or developed under the auspices 
of the Bureau of Mines . 

Due to lack of industry cooperation and government-furnished 
subject matter experts, it is often difficult to iden tify appro­
p riate knowledgeable personnel . Retired miners may be avail­
able , but are often out-of-date.  

The final product o f  a training development program for the min­
ing industry will be highly constrained by the characteristics 
of the industry (e . g . ,  training resources available , previous 
training practice , production motives , etc. ) . 

Training development  for the mining industry should focus on de­
veloping high quality instruction which is compatible with cur­
rent p ractice , rather than on state-of-the-art instruction which 
will not be used . Examples are as follows :  

• Produce an effective audiovisual p rogram to replace the ex­
isting manufacturer's  movie.

• Develop good on-th.e-job training guides , rather than p rocur­
ing an expensive simulator .
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• Provide good lecture guides and student worksheets to support
group lessons.

Despite the validation problem s, the roof bolter was a successful 
training development program . The end products w ere technically accur­
ate , ins truc tionally effec tive , and aesthetically pleasing . We trust 
that the m ining industry will be receptive to them. 
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· APPENDIX A

ROOF BOLTER OPERATOR TRAINING OBJECTIVES 
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Appendix A. - Roo f  Bolter Operator Training Objectives 

,I . 

Objective 

The t ra inee shal l  demons trate a 
kn01,Tledge of roof and r ib control 
concepts includ ing operator res­
pons ibi l ities , de finit ions of 
terms , problems involving roof 
support and roof supports u t ilized . 

Contents Covered 

Roof and Rib Control Concepts 

l. Respons ib i l i ty of roof -bolter
operator . 

2 .  

3 .  

4 .  

De f init ions o f  roof bolt ing terms . 

Roof support problems . 

Roof suppor ts . 

II .  The tra inee sha l l  demonstra te a Federal Regulat ions on Roo f Control 
knowledge of federal regula t ions 
perta ining' to roof control plans 1 .  Procedures subject to regulat ions . 
{ncluding the procedure• and ma te-

r ial•  subject to regulations . 2 .  Mate r ia l  subject to regulntions . 

1 .  

2 .  

3 .  

4 .  

s .  

Crite r ia 

Convey in his  own words his responsibil ity 
to make the roof safe for other members of 
his working uni t .  

Correctly associate all  roof bolt ing terms 
listed in a column with the ir proper def in­
ition.

Correctly associate all roof cond i t ions 
l isted in a column with drawings and photo­
graphs of the conditions . 

Cor rectly assoc iate all  roof conditions 
l is ted in a column with the ir correspond­
ing roof fall hazard . 

Correctly ass ocia te all  roof support types 
l i s ted in a column with the ir correspond­
ing photograph . 

6 .  Correctly associate all  names of roof sup­
port types l isted in a column with their 
proper funct iona l descriptions . 

7 .  Correctly list  local roof control problems 
and the ir assoc ia ted roof support types . 

l .  Correctly des igna te a t  least  907. of those
procedures wh ich are subject to federa l 
regulat ions from a column of roof-bolting 
procedures . 

2 .  Correctly de s ignate a t  lea s t  907. o f  those 
ma terials which a re subject to federa l  

regula tions from a column o f  roof-bolting 
IJ18teria ls .  

Method/Media 

The tra inee will be provided with 
indiv idua l ized ins truct ion mate­
r ia l  ( tape-sl ide or progratmned 
text with photographs ) dea l ing 
with operator respons ib ilities , 
terms , support problems and sup­
port techniques .  Subject ma tter 
for the course will  come from the 
task ana lysie 19 "ell a s  USBM In­
s truct ion Guide 17 and correspond­
ing s l ides , supplemented with 
photographs o f  actua l  roof con­
d i t ions . The training foreman 
will  supplement the course with 
lecture and photographs of local 
roof control problems and success­
ful support types be ing employed . 

The tra inee will be provided "1th 
a tape-s l ide presenta t ion and 
workbook concerning CFR 30 par t  75 
developed by Uniten Sys tem,i under 
cooperative agreement with the 
Bureau of Mine s .  
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IV 

Objective 

III .  The tra inee shal l  demonstra te a 
knowledge of a cceptable  proce­
dures and ma te r ia ls con ta ined in 
the roof control p lan for tha t 
mine . 

IV . The t ra inee shall  demonstrate a 
knowledge of roof-bolter machine 
controls and their funct ions . 

Contents Cove red 

Company Roof Control P lan 

1. Acceptable p rocedures .

2 .  Acceptable ma te r ia l .  

Roof-Bolter Cont rols 

Cri te r ia 

1 .  Cor rectly answer a t  leas t  907. o f  the mul­
tiple cho ice ques t ions concerning accept­
able roof bolting p rocedures a s  s ta ted in 
the roof control p lan . 

2 .  Cor rectly answer a t  lea s t  907. of  the mul­
t iple choice que s t i ons concerning accept­
able roof bol t ing ma terials  a s  s ta ted in 
the roof c ontrol plan . 

1 .  Cor rectly a ssoc ia te a l l  i tems in a 
column of r oof-bolter control names w ith 
their proper func tion . 

Method /Med ia 

The tra inees w i l l  receive a lec­
ture f rom the tra i ning foreman 
u t i l izing the roof control p lan
a s  the text . Examples of a l l  ac­
ceptable bolts , bear ing pla te s ,
holy boa rds , washers , bits , e tc . ,
w i l l  be uti l ized a s  training aid s .
S lides of  a cceptable b o l t  spacing
a nd other acceptable  procedures
taken at the mine will  supplement
the lecture . The recommended
tra ining program will  include in
the instructor guide a lecture
out line and test .

The t ra inee will  be provided with 
indiv idua l ized ins truc t ion ma te­
r ia l  naming and descr ib ing the 
funct ions of roo f-bo lter controls . 
The t ra ining package will  uti lize 
the Acme D2 (s ingle boom) , Lee 
Norse TD2 (dua l-boom) and Fletcher 
DDM (dua l -boom telescoping) in 
the i l lustrations . Each of the 
three descript ions will  stand 
a lone and the t ra ining foreman 
will  be f ree to omit descriptions 
o f  roof -bol te r  types not uti l ized
in tha t mine and to subs t itute
s l ides or photographs of  tha t
mine ' •  roof-bolters in the presen­
tat ion .
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Object ive 

V .  The t ra inee sha l l  demons tra te a 
knowledge o f  preopera t iona l 
check procedures includ ing elec­
tr ical  an� mechanica l sys tem in­
spection and equipment operat ion 
checks . 

V I .  The t ra inee sha l l  demons tra te 
knowledge and . skill in tramming 
the roo/-bolter to the work 
a rea . 

Contents Covered 

Preopera t iona l Checks 

1 .  Inspect elec trica l system .  

2 .  Inspec t mechanica l system . 

3 .  Check equipment opera tion . 

Tramming 

Criteria 

l .  Correc t ly indicate a t  least  90% of the
electr ica l and mechanical sys tem in­
spect ion tasks from a column of roof­
bol t ing tasks . 

2 .

3 .  

Correctly answer a t  leas t  90% o f  the 
mul t iple choice quest ions concerning the 
required electrical and mechanical inspec­
tion necessary f or the items p ic tured .  

Correctly indica te a t  least 90% of  the 
equ ipment and acceptab le machine response 
opera tion tasks from a column of roof­
bolt ing tasks . 

4 . Correctly indica te a t  leas t  90% of the 
roof-bolt ing provis ions f rom a column 
of roof-bolter equipment . 

5 .  Correctly perform a t  leas t  90% o f  the pre­
operat ional checks for the tra ining fore­
man utilizing the roof-bolter on the sur­
face . 

1 .  Correct ly ind ica te a t  lea s t  90% of the 
roof-bolter t ramming safety procedures 
from a column of roof-bolter tasks . 

2 .  Correctly indica te a t  least  90% of the 
roof-bolter tramming opera tion proce­
dures f rom a column of roof-bolter 
tasks . 

Method/Media 

The t ra inee will  be provided wi th 
individua l ized instruc tion mate­
r ia l  describ ing electrica l  and 
mechanica l sys tem inspection 
procedures ,  equipment opera t ion 
checks , and correct roof-bolter 
mach ine provis ions . The tra ining 
foreman will  supplement the class­
room discuss ions by demonstrating 
proper e lec tria l  end mechanica l 
inspections utilizing the roof­
bolter on the sur face . Examples 
of good and bad cable  s p l ices 
wil l a lso be presente d .  Academic 
ins truct ion on equipment opera tion 
checks will  be supplemented by 
practice on the famil ia r iza tion 
tra iner by the tra inee with 
minima l superv ision.  Supplemen­
ta l tra ining on roof-bolter pro­
vis ioning was found not to be cost 
effec tive end therefore is ommit­
ted . Curriculum materia l  w i l l  
c ome from the task ana lysis  and 
MESA Instruct ion Guide 26 ( IG 26)  
a nd corresponding s l ides . 

The t ra inee will  be provided with 
ind ividua l ized ins truct ion mate ­
r ia l  which dea ls  with safe and 
e f f ic ient opera ting procedures 
for traimning . This  ma terial  will  
be supplemented by demons trat ion 
and prac tice under tra ining fore­
man supervis ion utilizing a roof­
bolter away from the face . 



Object ive Content s  Covered 

V I .  Contin\led 

VII .  The t ra inee shal l  demons tra te a Face Inspect ion 
knowledge o f  face inspe c tion pro-
cedures including a tmosphere 1 .  Check a tmosphere . 

w checks and inspect ion of the 
� working face . 2 .  Inspect working face . 

Cr i te r ia 

3 .  Demons tra te cor rec t roo f-bol te� ope ra t­
i ng and sa fe ty procedures to thE' tra in­
ing foreman ut i l i z ing a roof-bolter away 
from the face . 

4 .  Demons tra te ab i l i ty to t ram a roof­
bol ter from one loca t ion to another 
ut i l izing a roof-bol ter  away from the 
face , in not more than twice the aver­
age t ime (ba sed on production t ime 
s tudies) requi red for an  exper ienced 
ope rator to tram tha t d is tance . 

1 .  Correctly answer a t  leas t  90% o f  the 
mul t ip le choice que s t ions concerning 
a tmosphere checking p rocedures , safe ty 
precautions and the reasons for such 
procedures . 

2 .  Correctly answer a t  lea s t  90% o f  the 
mul tiple choice ques t ions concerning 
face inspect ion procedures , safety 
procedures and the rea sons for such 
procedures . 

3 .  Correctly demons tra te roof sounding 
procedures for the training foreman .  

Hethod/Hedia 

Curr iculum ma ter ia l w i l l  come 
f rom the task ana lysis  and HESA 
IG 26 . 

The tra inee wi l l  be provided with 
individua l ized instruction mate­
r ia l  concerning operationa l pro­
cedures , sa fe ty precautions and 
the reasons for each , involving 
a tmosphere checks and working face 
inspec tion procedures . Use of a 
gas meter in a gas box will  be in­
cluded as an a id for teach ing 
a tmosphere checks . Roo f sounding 
procedures and precautions w i l l  be 
emphas ized as indica ted in Tab le 
4. A tape record ing , ma de at tha t
mine , o f  the sound of good and bad 
roof will  be inc luded in the 
classroom ins truct ion . The tra in­
ing foreman will supplement c lass ­
room ins truc t ion wi th a roof 
sounding demonstra t ion at a work­
ing face . A quick demons tra t ion 
of atmosphere checking will  a lso 
be included a t  this t ime . Class­
room curr iculum will  come from 
the task ana lys i s  and MESA IG 26 .  



Objec tive 

VIII . The tra inee sha l l  demons tra te a 
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knowledge of face prepara t ion pro-
cedures including sca l ing of loose 
ma ter ia l  and the sett ing of  jacks . 

IX . The tra inee sha l l  demons trate 
skill and knowledge of  roof­
bolte.r pos i tioning procedures 
includ ing t ramming to face , 
pos itioning roof-bolter and 
mark ini correct bolt  pos i tions . 

Contents Covered 

Face Prepa ra t ion 

1 .  Sca le loose ma ter ia l .  

2 .  Set  jacks . 

Pos ition Roof-Bolter 

1 .  Tram to face . 

2 .  Pos i t ion roof-bolte r .  

3 .  Mark b o l t  pos itions . 

Criter ia 

1 .  Cor rec tly ind ica te a t  l�as t 90% of the 
sca l ing procedures from a column of roof­
bolter tasks . 

2 .  Correctly indica te a t  leas t  90% of the 
sca l ing sa fety precaut ions f rom a column 
of roof-bolter tasks . 

3 .  Cor rectly indica te e t  lea s t  90% of the 
j ack set t ing p rocedures f rom a column of 
roof-bolter tasks . 

4 .  Correc tly ind icate a t  lea s t  90% of the 
jack setting sa fety precau tions from a 
column of roof-bolter tasks . 

5 .  Demons tra te to the tra ining foreman the 
ab i l i ty to safely scale loose ma ter ia l 
(a t a working face ) and set  jacks .  

6 .  Demons tra te ability to set  jacks in  not 
more than twice the average t ime required 
by an exper ience d  opera tor . 

1 .  Correctly indica te a t  lea s t  90% of the 
correct tramming procedures and sa fety 
precaut ions from a column of  roof­
bolting tasks . 

2 .  Correctly answer a t  leas t  90% of the 
mul t ip le choice q uest ions concerning 
roof-bol ter machine pos itioning . 

3 .  Correctly anwer a t  lea s t  90% of  the 
mul t iple choice quest ions concerning 
bolt pos it ion ma rking procedures and 
safety precaut ions . 

Method/Med i.a 

The t ra inee will  be provided with 
indiv idua l ized ins truc tional ma te­
r ia l  concerning loose roof  ma te­
r ial  sca l ing procedures and pre­
caut ions , and jack setting proce­
dures and precaut ions . The 
t ra ining foreman will  supplement 
the a cademic tra ining with demon­
s tra t ions of proper roof scaling 
procedures a t  a working face and 
proper jack setting procedures 
at the s imula ted roof . Curriculum 
ma terial  w i l l  come f rom the task 
ana lys is and MESA IG 26 . 

The tra inee will  be provided with 
individua l ized inst ruct iona l 
ma te r ia l  concern ing tramming to 
the face , pos itioning the roof­
bolter and marking bolt pos it ions . 
A l l  three a reas will  be supplemen­
ted with demons trat ions by the 
training foreman us ing the tra in­
ing roo f-bol te r  in conjunc t ion 
with the s imu lated roof and haul­
ageway . Tramming to the face and 
the pos it ioning of the roof-bol ter 
will  be emphas ized . Spec ia l 
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Objective 

IX . Cont inued 

X .  The t ra inee shall  demonstrate 
skil l  and knowledge per ta ining 
to drill ing operat ions inc lud­
ing pos it ioning the boom and 
d r i l ling the hol e .  

Contents Covered 

Dri l l ing Operat ion 

l .  Pos i t ion boom.

2 .  Dri l l  hole . 

Criteria 

4 .  Demons tra te to the tra in ing foreman the 
ab ility to tram the tra ining roof-bolter 
into posi tion while following correc t 
safety procedures . 

5 .  Demons trate to the t ra ining foreman the 
ability to tram the tra ining roof­
bolter  into correct pos ition in not more 
than twice the average t ime required by 
an exper ienced opera tor .  

1 .  Correctly answer a t  lea s t  90% o f  the 
mul t iple choice questions concerning 
unusua l roof conditions as indica ted 
by va rious auger reactions . 

2 .  Correc tly answer a t  least  90% o f  the 
mul tiple choice quest ions concerning 
procedures and safety precautions for 
drill ing the hole . 

3 . 

Note :  The following tests utilize the 
tra ining roof-bolter a nd the s imula ted 
roof . 

Demonstra te to the tt11 ining forema n 
the ab ility to pos ition the boom, so  
tha t the chuck i s  below the ma rk ,  i n  
not more than twice the average t ime 
required by a n  exper ienced operator . 

Method/Media 

emphas is will be placed on get­
t ing into pos ition quickly . In­
s tructiona l ma teria l  will come 
from the task analys is and MESA 
IG 26 . 

The t ra inee wi l l  be provided with 
individual ized instruc tiona l ma te­
r ia l  concerning procedures and 
sa fety precautions for the drill­
ing operat ion (classroom ins truc­
t ion on boom pos itioning wi l l  not 
be cos t e f fect ive) . The tra ining 
foreman will  demons tra te proper 
boom positioning and supplement 
the c lassroom PJ3 teria l on the 
dr i l ling operation through demon­
s tra tions utilizing the tra ining 
roof-bolter and the s imula ted 
roof . Specia l  b locks of concrete 
with voids and soft layers wi l l  be 
u t il ized to demons trate auger re­
action to s l ips and soft stra ta .
Trainees will pract ice the tasks
under the supervis ion of the
tra ining f oreman unti l  they a re
capable o f  pass ing the tests .
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X .  Continued 

w 
.._] 

Contents Covered Cr iter ia 

4 .  Demons trate the ab il ity to set s tab 
jack and ra ise protec t ive canopy in 
not more than twice the average t ime 
required . 

5 .  Demons tra te abil ity to insert s ta rter 
'b i t  in not more than twice the average 
t ime required . 

6 .  Demonstra te ability to drill  hole to 
des ired depth in not more than twice 
the average time required , utilizing 
correct thrust rate and drilling a 
s traight vertical hole . 

7 .  Demons tra te ab ility to insert f inish­
ing bit  in not more than twice the 
average t ime required . 

8 .  Demons tra te ab ility t o  complete drill­
ing hole in not more than twice the 
average t ime required . 

9 .  Demons tra te ability to remove f inish­
ing bit in not more than twice the 
average t ime required .  

10 .  Demons tra te ability to complete 
above procedures while observing 
the roof for s igns indica t ing pos­
s ible fa l l ;  being able to actuate 
the kill switch immediately on com­
mand ; following sa fe and correct 
procedures ; avoiding p inch points ; 
and not abuse the equipment .  

Method/Media 

A l l  of the tasks in this tra ining 
objective are to be emphas ized . 
Special emphas is is to be placed 
on drilling the hole . Tra ining 
ma te rial will  c ome from the task 
ana ly s is and MESA IG 26 . 
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Object ive Contents Cove red 

X I .  The tra inee sha l l  demons tra te Bol t  Prepa ra t ion 
s k i l l  and knowledge perta in ing 
to the bolt ing opera t i on inc lud- 1 .  Bol t prepara t i on 
ing bol t prepa rat ion bolt  inse r -
t ion, b o l t  t ightening , boom repos­
i t ioning , and torque checking . 

2 .  Bo lt inser tion 

3 .  Bolt tighten ing 

4 .  Torque reading 

Crite r ia 

1 .  Cor re ct ly  answe r a t  least  907. of the 
mul t iple choice ques t ions conce rning 
p rocedures and sa fety preca ut ions for 
mechanical and res i n  bolt p repa ra t i on .  

2 .  Correc t ly answer a t  least 90% o f  the mu l­
t iple cho ice quest i ons concern ing proce­
dures and sa fety precaut ions for mechanical 
and res i n  bolt inser t ion . 

3 .  Cor rectly answer a t  lea s t  907. o f  the mul ­
t iple choice quest ions concern ing pro­
cedures and sa fety p recaut ions for mechan­
ical and res in bolt t ightening . 

4 .  Correc tly answer a t  least  90% o f  the mul­
t iple choice questions concerning pro­
cedures and sa fety precaut ions for check­
ing mecha n ica l a nd res in bolt  torque . 

5 .  Demons tra te to the tra ining foreman the 
ab i l i ty to prepare a mechanical  a nd res in 
bolt in not more than twice the average 
t ime required . 

Note : The fo l lowing tes t  u t i l izes the 
t ra ining roof-bolter  and s imula ted roof . 

6 .  Demons trate to the tra ining foreman the 
ab i l ity to insert  a mechanic a l  and res in 
bolt in not more than twice the average 
t ime required . 

7 .  Demonstrate to the tra ining foreman the 
ab i l ity to t i ghten a mechan ica l and 
res in bolt in not more than twice the 
average t ime required . 

Method /Med ia 

The tra inee w i l l  be prov ided with 
ind ividua l ized ins truc t i ona l 
ma ter ia l  concern ing procedures and 
sa fety precaut ions for mechanica l 
and res in bolt  prepara tion,  inser ­
t ion, t ightening and torque ing 
( c la ssroom instruc t ion on boom 
repos it ioning w i l l  not be · cost 
e f fective ) . The t ra ining foreman 
wil l supplement the classroom mate­
r ia l  through demons tra t ions ut i l­
iz ing a c tua l bolts in the c lass­
room for  bolt  prepara tion and the 
roof-bol ter a nd s imulated roof 
bolt  inser t ion, t ightening a nd 
torqueing and boom repos i tioning . 
Empha s is w i l l  be placed on bolt 
t ightening, boom repos i t ioning , 
bolt  insert ion a nd torque wrench 
remova l with s pec ial empha s i s  on 
the f irst  two tasks . Tra ining 
ma teria l  will  come f rom the task 
ana lys is and MESA IG 26 . 
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Objec t ive 

XI .  Continued 

XII . The tra inee shal l  demons tra te 
ski l l  and knowledge perta in-
ing to post-bol t ing procedures 
in�luding jack remova l and tram­
ming away from the face . 

Contents Covered 

Pos t Bol t ing Procedures 

l .  Jack remova l

2 .  Tram away from face . 

Crite1)a 

8 . Demons tra te to the tra ining foreman the
ab i l i ty to repos i t ion the boom in not
more than twice the average t ime required .

9 .  Demons tra te to the tra ining foreman the 
ab i l i ty to check mechanica l and resin 
bol t torque in not more than twice the 
average t ime required . 

1 0 .  Demons trate ab i l ity to complete above 
procedures while observing the roof for 
s igns ind ica t ing a possib le fa l l ;  be ing 
a b le to _ a c tua te k i l l  switch immedia tely 
on comma nd ;  following sa fe and correct 
procedures ; avoiding p inch po ints ; and 
not abuse the equipment . 

l .  Correc tly answer a t  leas t 90% o f  the
mult iple choice quest ions concerning 
procedures and safety precau t ions for 
jack remova l ,  a nd tramming away f rom the 
face . 

2 .  Demons trate to the tra ining foreman the 
ab i l ity to remove jacks , fol lowing p ro­
per procedure and safe ty precaut ion� 
under the s imula ted roo f ,  in not more 
than twice the average t ime required . 

3 .  Demons tra te t o  the tra ining foreman 
the ab i l i ty to t ram away f rom the face ,  
fol lowing proper procedure and safety 
precaut ions under the s imula ted roo f , 
in no t more than twice the average 
time required . 

Method/Media 

The t ra inee w i l l  be provided with 
individual ized ma teria l  concern­
ing procedures and safe ty pre­
caut ions for jack remova l and 
tramming away f rom the face . The 
t ra ining foreman wi 1 1  supplement 
the c lassroom instruct ion with 
demons tra t ions o f  proper jack 
remova l at a working face and 
p roper tramming away from the face 
under the s imula ted roo f .  
Tra inees w i l l  prac tice and be 
tes ted on jack remova l under the 
s imulated roo f . Jack remova l and 
tramming away f rom the face wi l l  
be empahs ize d .  Tra ining ma teria l  
w i l l  come f rom the task ana lysis 
and MESA IG 26 . 



Objec t ive 

XIII .  The t ra inee sha l l  demons t ra te 
knowledge perta ining to end of 
shift  procedures . 
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Conten t s  Cnve red 

End o( Shi f t  Pr0cedu res 

Cr i t e r ia 

1 .  Cor rec t l y  ind ica te a t  lea�t  90% of the 
end of 5h i f t  procedures and sa fety 
precautions f rom a l i s t  o( roof-bolter 
tasks . 

2 .  Demons tra te to the tra ining foreman 
the ab i l i ty to conduct end o f  shift 
procedures cor rec tly  and follow 
sa fe ty precaut ions . 

Me thod /Med ia 

The tra inee w i l l  be prov ided wi th 
ind iv idua l ized ins truc t i ona l ma te ­
r ia l  concern ing end of sh i f t  and 
sa fe ty procedures . The training 
foreman w i l l  supplement the class­
room ma te r ia l  with a demons trat ion 
of those procedu res ut i l i z ing the 
roof-bo l ter . C lassi:o on, curriculum 
will  come from the task ana lysis  
and MESA IG 26 . 
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Task 

Preoperat ional Checks 

l .  Inspect  Bolter Machine and Distribution
Box 

a .  Inspect Electrical System 

b 

Visually inspect area around box . 
High-voltage switch is ON. 
C ircuit breaker switch is OFF. 
V isua lly inspect tra il ing cable .  
See  that necessary repairs 
are made.  
Hang cable when necessary . 
Inspect placement of cabl e .  
Pull o n  cable to check reel take­
up operation .  

Inspect Mechanical System 
Check al l  case fittings . 
Remove debris . 
Visually inspect seals-packing 
glands . 
Check for proper gap-gland box . 
Inspect fire suppress ion sys tem. 
Check for oil leaks--oil level .  
Add o i l  i f  necessary . 
Check tire pressure--add if 
necessary . 
Check dus t box--empty if dirty . 
V isual ly inspect dust hoses-­
repa ir or replace if worn . 
V isually inspect filters-­
clean or replace . 
Check control levers--all  in 
neutral pos ition . 
Place key in ignition--energize 
roof-bolter .  
Turn l ight■ on each d i rection . 
Depre■s emergency kill  switch in 
cab . 
E:nergize--check kill switches on 
booms . 

Appendix B .  - Roof Bolter Task Analysis 

Sklll 

N/A 

Be able to hit  kill switches 
in cab and on booms without 
having to look for them; 
have ins tinct for location . 

Safety_ �n_c,_wledg_e

Area around box should be dry , we ll rock 
dusted , free of debris . 
High-voltage switch always _Q!! unless pro­
blem exists . 
Circuit breaker always OFF. 
No temporary splice  over 24 hrs old , a f ter 
that must be made permanent . 
No �plice within 25 ft of ree l .  
Recognize cuts and bruises and bad splic ing. 
Recognize where splice is needed . 
Hanging cable t ightly keeps out of danger .  
Placement keeps cable from being damaged . 

All  debris is a pos s ible hazard and should 
be removed . 
Improperly ma inta ined dust system leads to 
dus t problems . 
A lways have levers in neutral before ener­
gizing machine . This lessens the chances of 
unexpected movements . 
Kil l  switch may save your l ife--know its 
location and how to engage i t .  

O�_E_a_t l_c,_ns Knowledge 

Task procedures 

Task procedures 
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Task 

2 .  Check Equipment Opera t ion 
a .  Manipula te Boom 

Depress s ta r t  button and ener­
gize . 
Man ipulate boom in a ll d irec­
t ions . 
Use control leve rs , pos i t ion ing 
boom to center for tramming . 

b .  Opera te-Inspect Chuck 
Use con·trol lever set var iable 
speed s . 
Check auger reta iner clamp. 
Inspec t chuck for rounded 
edge s ,  c racks , burrs . 

c .  Opera te Tram Controls 
Check tram levers in cab- ­
forward-reverse . 
Check tram levers on booms . 

d .  General  Control Check 
S ta b  jack down-up . 
Canopy control .  
Check b rakes . 
Vacuum on head . 

3 .  Prov is ion Bolter Machine 
a .  Proper tools on hand 

Sounding rod . 
S la te Ba r .  
Torque wrench. 
Jack handle . 
Methane tes ter . 
Wrench .  

Skill  

Can manipulate boom properly 
without looking a t  control 
levers . 
Know loca t ions of levers 
withou t having to look- ­
direc t io� lever mus t  be 
pul led for boom to reac t 
correctly . 
Variable tramming speeds 
ava i lable . 

Sdfety Knowledge 

Recognize when movement s a re improper . 

Recognize rounded edges in chuck . 
A lways use a uger c lamp to keep auger 
f rom flying loose . 
Important to safe opera t ion . 

Must know why use s tab-jack,  canopy 
and the vacuum hea d .  

Bolts used must  a lways meet RCP specs 
to prov ide proper support . 

Opera t i ons Knowledge 

Task procedures . 
Know correct c ontrols to be used . 
Recognize improper boom movements . 
To perform opera t ion e f f ic ient ly mus t under­
s tand reason for var iable speeds- -direc tion- ­
how movements can increa se or decrease ease of  
opera t ion. 
Must know which lever ( s )  and their  d irect iona l 
movement in order to manipula te boom in the 
proper direc tion. 
How fast the boom r eacts  and what var iable 
speeds can be ut i lized f or proper movement . 

Task procedure s . 
Correc t control�  for chuck opera tion .  
Know which lever controls chuck spee d .  
Wha t va r iable rotat ion speeds may be obta ined 
by movement of control lever in one direction 
or another . 
Importance of us ing var iable speeds for bette r 
d r i l l ing opera t ion. 

Task procedures . 
Correc t tram controls . 
A lways wa tch where tramm ing , don' t be having 
to look for levers . Use var iable tramming 
speeds . 

Task procedures . 
Correct controls . 

Task procedure s .  
Must  know what bolts , plates ,  etc . ,  cal led for 
in  Roof Control Plan (RCP) . 
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4 .  

Ta sk 

b .  Proper Bolt  Accord ing to RCP 
and Suf f ic ient Quant ities 

c .  Temporary Jacks ( i f  ut i l i zed)  

d .  Check That Have Suf f i c ient Number 
and Types o f  Augers and Extensi ons . 
Check for Burrs on Augers Whicb 
Might  Ca tch on Glove s .  

Tramming 

Tram to Work Area 
Communica te to others inten­
t ion to t ram .  
Depress s tarter button . 
Posit ion body completely in 
cab . (If bolter so equipped) 
Lower canopy to proper tram­
ming height . 
Check wi th helper that  a l l  i s  
c lear--he lper  watching cable . 
Turn l ights on d i rec t ion of  
tramming . 
Pos ition boom/booms toward 
center of  bolter . 

· Re lease parking brake .
Tram machine into intersect ion .
Working sec tion of bolter
fac ing tram d irec t ion.
Tram down center of  entry .
Continua lly wa tch roadway
for changing cond i t ions .
Watch hel per for tramming
instruc t ions ..
Wa tch overhead clearance .
Arr ive work place-- turn key
of f .

Skill  

Smooth and e f f i c ient mani­
pula t ion of  tram contro ls . 
Must be "able to operate with­
out having to look and feel 
for levers . 
Be able to react  wi thou t 
hes i ta tion . 
Must  a lways be concerned 
with changing condi tions in 
entry . 

Sa fety Knowledge 

A lways communica te tramming intentions 
and have as much tramning c learance a s  
po5sible . 
Must  be aware of changing condi tions 
and wha t actions will  be necessa ry due 
to certa in changes in condi tions . 
Shou ld  a lways be concentrat ing on 
machine operat ion . 

Opera t ions Knowledge 

Task procedure s .  
Correct controls .
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Face  Inspection 

5 .  Check Atmosphere 

.i::,.. ..,,. 

8 ,  Check Methane Level 
Advance to area to be tes ted . 
Visua l ly inspect  area . 
Remove approved tester from 
case . 
Make test one foot from roof 
end r ib .  
Do not go more than 5 f t .  pas t  
las t  permanent support .  
Make test  every 20 minutes .  
Repor t presence o f  methane to 
foreman immedia te ly .  

b .  Check Oxygen Level 
Use approved tes ting device . 
Place tes ter  a l ong floor to 
test  for deficiency . 
Tes t  a round gob a rea s . 
If  def i c iency occurs ,  illlllediately 
contact  sect ion foreman . 

6 .  Inspect New Working Face  
8 .  Inspect V isua1ly 

Observe the condi tions of the 
following whi le walking to 
fac e :  

Roof 
Rib 
Floor - items wh ich could 
cause tr ipping or s tumbling . 

Condi tions to wa tch for : 
Loose ma teria l - -roof-r ib 
S l ips 
Clay veins 
Kettle bottoms 
Horsebacks 
Rol ls 

Ski l l  

Use o f  Methane t<?s ter . 

Sa fety Know ledge 

Know hazardous level o f  methane . 
Repor t immedia tely to foreman when 
methane is present . 
Take test  every 20 minutes for 
sa fety . 
Tes t  should be properly taken for 
true reading .  

Correct use o f  oKygen tester . When to use te ste r .  

N/A 

How to use tester . 
A l lowable tester response . 

Correct v isua l inspect ion of roof , 
r ib and f loor . 

Able to recognize : 
Loose ma terial ( in roof and r ib) 
S l ips  
C lay ve ins 
Kettle  Bot toms 
Horsebacks 
Rol l s  
Tripping hazards on f loor 

Opera tions Know ledge 

Task procedures . 
Important to know how to read tei: ter , and take 
tes t .  
Rea l ize prob lems which can ar ise due to presence 
o f  methane .

N/A 

N/A 
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Task 

Sound Roof 
Listen to roof . 
Use appropriate sound ing tool . 
Take sounding tool end str ike 
roof--Hghtly then harder .  
Lis ten for s ound o f  roof vhlle 
s triking . 
Use v ibration method after 
sounding . 
Place one hand on roof vith 
t ips of fingers and thumb 
touching roof--arms should be 
fully extended thumbs tovard 
you . 
Tap roof with sounding tool 
feeling vibrat ions. 
Test area by going from s ide to 
s ide but not in a s tra ight 
l ine . 
Return sounding rod to
proper area . 

c .  Detelllline Bes t  Bol t  Pa ttern 
Decide posit ion of bolts based 
on observations made during 
in,pection and sounding, and 
in  accordance with RCP. 

Face Preparation 

7 .  Scale Loose Ma terial 
U•• appropriate scaling tool . 
Exa•i- tool for po1sible 
de fect• . 
Mote v isually where scal ing 
h neceuary . 
Insert flat end of tool be­
tween solid and l oose !Mteria l .  
Slowly pry towards the roof 
when possible . 
If necessary to pry downward 
••sure good solid footing . 
ae-examine roof a fter scal ing . 
Return scal ing tool to its

proper place .

Skill 

Dif ferentiate between working 
roof and an impending roof 
fal l .  
Proper roof s tr iking method . 
Interpretation of Sound end 
vibra tion . 

Use of sca l ing tool . 

Safety Knowledge 

Sound of working roof .  
Sound of roof about to  fa l l .  
Proper roof sounding procedure . 
Proper too 1 .  

Proper bolt ing procedures 1nd 
supplemental support necessary , for 
each unusual roof and r ib cond ition. 

Proper scaling procedure . 
When to scale or when to bol t .  

Opera tions Knowledge 

Task procedures . 

Proper bolt  pattern based on RCP .  
Fastest method for bolting o r  otherwise 
supporting each unusual roof condition . 

Task procedures .  
Proper scal ing tool . 
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8 .  S e t  Jacks ( i [  requi re d )  
Opera tor ca rries f i rs t  jack 
a nd jack bar to wo1•k ing a rea . 
Ca rry jack (rache t  type ) w i th 
head s l igh tly e levated . 
Mea sure o f f  d is tance from 
r ib-accord ing to roof con­
t rol  plan for f ir s t  jack . 
S e t jack on sol id f loor . 
S e t  jack so tha t it ls ver­
t i ca l .  
Push top o f  jack toward roof 
by hand . 
S e t  jack so tha t Jack rachet 
is toward you . 
Inse rt  jack hand le ( rachet ­
type) us ing up and down 
mot ion unt i l  jack ls t ight 
a ga ins t roof . 
He lpe r  brings rema inder of 
jacks whi le opera tor sets 
jacks . 
When jacks have been se t ,  
place jack bar in proper place . 
Take methane tes t .  

Pos i tion Bolter 

9 .  Tram to Face · 

10 . 

Check tha t a ll personne l a re 
clea r .  

Tram bolter forvard t i l l  chuck 
is a l igned wi th last  row of 
permanent support .  

Pos i t i on Bolter Machine 
S ingle boom a long left  rib .  
Twin boom down middle of  
sec t ion . 

S k i l l  

Sett ing nnd t i ghten ing o (  
Jacks . 
Bes t pos l t lonlng of jacks to 
reduce possible prob lems 
dur ing dr i l l ing.  
Use of methane tester .  

Tramming nea r  face . 

Tramming near jacks ( if 
requ ired) . 

S ingle Boom: 
Able to pos i t i on bolter 
w i th chuck d irec tly below 
msrk . 

Twin Boom: 
Ab le to pos i t ion bolter 
such tha t a l l  holes in f irst  
row can b e  d r i l led wi thout 
hav ing to repos i t ion . 

S.i fetv Kno1o1ledg_e 

[Jo no t advance more than 5 f t  beyond 
perma nent roof support . 
A l1o1ay s  stand under supported roof 
wh ile se t t ing jacks . 
A lways have back towards suppor ted 
roof . 
A lways have escape route in mind·. 
Methane test  every 20 minutes . 

Operations Knowledge 

Ta sk procedures . 
Proper locations o f  Jacks as stated in RCP .  
Use qu ickes t mark ing technique . t o  measure for . 
c orrec t d istances be Lween Jacks and be tween 
Jacks and r ib or face . 

Check where other personnel are located . Task procedures .  

Posi tion mach ine without going under 
unsupported roof . 
Check where other personnel are loca ted . 
S tay clear of boom. 

Correc t contro l s .  

Task procedures . 

Correct controls . 
Fas test way to pos it ion bol ter . 

Tas k  procedures . 
Correc t contro l s .  
Correct pos i t ion t o  reach a l l  bol t  loca tions 
w i thout repos i t ioning machine . 



Task 

1 1 . Mark Correct Pos it ion o f  Each Bol t .

12 . 

Use ma rking dev ice and mea sure 
p roper d istanc e .  
P lace ma rk on roof for each bolt . 

Dri l l ing Ope rat ion 

Pos i t ion Boom (Twin Boom Only) 
Move boom till in  proper 
pos it ion . 
Make usua l check to see tha t 
helper is not in pa th of move­
n1ent . 

1 3 . Drill  Hole
Set  s tab j:ick.  
Ra ise protec t ive canopy . 
Dr i l l  tes t hole . 

Tes t  hole 12 in . above the .;,,. 
--..J anchorage hor izon of the 

bolts be ing used for support .  
Observe response o f  auger 
dur ing d r i l l ing . 
Determine suitab i l i ty of cur­
rent bolt length . 
Leave tes t  hole open, or p lug 
test hole with a removeab le 
p lug . 
A roof bolt of compa t ible 
length with the depth of the 
test hole may be ins ta l led . 
Marking plate with a c ircle 
us ing pa int tha t is d is t inc ­
t ively d ifferent in color from 
the roo f .  

a . Insert s tarter b i t
Ra ise chuck for  ease of inser­
t ion . 
Select proper length ,  s ize 
auger . 

Sk i l l  

Proper Ha ndl ing of Ru ler . 
Proper hand l i ng of marke r .  

Able t o  pos i t ion boom with 
chuck d i rectly below n.::rk for 
bolt placement . 

Lower qui�kly and smoothly . 
Ra ise qu ickly and smoothly . 

Recognize roof stra ta con­
d it ions by reac t ; on of d r i l l  
s tee l .  

Smooth and e f f i c ient boom 
manipula t ion and auger hand­
l ing. 

Sa fety Knowledge 

Al lo��ble tolerance in bolt loca tion. 
Correc t bolt ing pattern inc lud ing 
marking for unusua l roof cond itions . 

Check where other personne l a re loca ted . 
Allowable tolerance in a l ignment with 
ma rk .  
S tay c lea r o f  boom. 

Keep fee t c lea r .  
Keep head clea r .  

One test hole to b e  d r i l led  a t  each 
working sec t ion each shi f t . 
�� to � l2 h . ��e ilie a��np 
horizon . 
Tes t  hole to a id in de termin ing 
anchorage sui tab i l i ty of  roof 
stra ta at anchorage hor izon . 

Stay c lear of boom or ma chine movement . 

Operat ions Knowledge 

Task procedures . 
Bolt loca tions in RCP . 

Task procedures . 
Correc t controls . 

Task procedures .  
Correct controls . 

Task procedures . 
How to mark test hole .  

Task procedures . 
Correct controls . 
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ta sk Skill  

Place auger into chuck.  
Engage auger c lamp ( i f  so equ ipped) 
Ra ise  chuck t i l l  bit is within 
two inches o f  ma rk on roo f .  
Manipula te boom and/or pos it ion 
bolter such tha t auger is in a 
ve rtical pos ition . 

b .  Drill  Hole t o  Des ired Depth 
Begin d r i ll rota t ion us ing slow 
s peed a t  fir5;t . 
Hold s tee l loose ly with g loved 
hand to prevent auge r  from 
f lying loose in case it  bucks 
out of the hol e .  
When b i t  enters roof remove hand 
f rom s tee l ,  s peed up rota tion 
and a pply ful l  feed . 
Period ica lly man ipula te boom and/  
or  reposit ion bolter to ma inta in
a uger in a ve rtica l pos ition .
Watch for s igns o f  poss ible roof
fa l l .
Wa tch react ion o f  s teel for
s igns o f  unusua l roof cond i­
tions .

Mus t  be able to manipula te 
boom ·or move bolter to ma in­
ta in s teel vertical  w ithout 
breaking b i t  or dr i l l ing a 
c rooked hole . 

Ho le drilled a t  des ired depth
-- lower chuck continuing slow
rota t ion . 

Apply correct feed ra te for 
maximum penetra t ion ra te 
without s ticking or b reaking 

Hold  s teel  l oosely to  prevent 
auger f rom f lying loose as it  
exits hole . 
When bit  is about to exit roof 
s top rota t ion . 
Lower chuck to good work l.ng 
leve l .  
Release auger clamp . 
Tftke auger out o f  chuck and 
place on machine in proper 
p lace . 

s tee 1 .  

S a fe t v  Knowledge 

Recognize s igns o f  pos s ible  roof fal l .  
Recognize s igns o f  unusua l roof condi­
t ions . 

Make cer ta in opera tor clear o f  p inch 
points . 

Ope ra t ions Knowledge 

Task procedures . 
Correct  controls . 
When b i t  s t icks reve r se feed momentar ily 
and reapply . 
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Ta sk 

c :  Insert  Finishing Sit  (if used) 
Pick up proper finish ing bi t .
Place b i t  in chuck . 
Engage auger clamp .  
Ra ise chuck unt i l  f inishing 
b i t  is ins ide drill  hol e .  

d .  Comple te Hole 

e 

While rota t ing s lowly , ra ise  
auger to Lop  o f  hole .  
Increase rota t ion speed . 
Apply full  feed . 
Dri l l  to desired depth . 

Remove Sit  
Lower chuck cont inuing rota t ion 
unt il b i t  is about to exit roof . 
Loose ly hold s teel to prevent 
auger from f ly ing out . 
S top rota t ion and lower chuck 
to workab le leve l .  
Release auger c lamp . 
Take f inishing b i t  out of 
chuck . 
P lace b i t  in proper place 
on mach ine . 

Bol ting Opera t ion 

14 . Prepare  Bol� 
a .  Assemble bolt  

Pick up proper bolt o f f  machine 
s ingle boOTil--helper retrieves ,  
doub le boom--opera tor retrieves . 
Pick up roof plate and s l ide 
onto bol t .  
Take holy boerd and s l ide onto 
bolt  ( i f  required) . 

Sk i l l  

Apply correct feed ra te . 

Good machine manipula t ion- ­
knowning when to  speed up 
rota tion .  
Speed control without 
looking for levers .  

Know when to _ s top rota t ion 
a s  bit  exi t s  roo f .  

Smooth and e f f ic ient 
bol t assembly . 

Safety Knowledge 

Rccogni7.e s igns of poss ib le roof fa l l .  

A lways wa tch roof . 

A lways wa tch for auge r f lying loose . 

Correct bol t ,  pla te , a nd holy  board 
for roof condi t ions . 

Operat ions Knowledge 

Task procedures . 
Correct controls . 

Know when des ired depth is obta ined . 

Task  procedures . 
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Ta sk 

1 7 . Repos it ion Boom or M:ich lne 
Ra ise s tab jack . 
Move boom or mach i ne for next 
drill  hole . 
Pos i t ion so tha t chuck i s  in 
l ine wi th ma rk .

18 . Check Bo l t  Torque (me chanical )  
P ick up torque wrench . 
Set  ind icator on wrench to  
zer o .  
r lace torque wrench on bo 1 t .
Spread feet we l l  apa r t  for 
balance in case wrench s l ips . 
A pply i ng s teady-even pressure 
turn wrench in d i rect ion that 
w i l l  t ighten bol t .  
When bolt  begi ns t o  turn, s top 
a pply ing pressure . 
Remove wrench from bo l t .  
Read gauge on wrench .  
I f  torque read ing is not  w ith in 
correct  range , a djus t torque con­
tro l on chuck and re- torque bo l t  
w i th bol ter . 
Check torque aga in with wrench . 
t f  read ing s t i l l  not with in cor­
rect  range , ca l l  foreman . 

Ski l l  

Same a s  pos i t i on roof -bol ter 
mach ine a n<l boom. 

Ab l l i ty to obta in  good read­
ing in  min imum l ime . 
Correc t torque control 
adjus tment on chuck . 

Sa fe ty Knowledge 

Proper stand ing pos i t ion .  
A l lowab l e  range o f  torque read ings 
(rnm RCP .  

19 . Inse rt  B o l t  (res in) 
Take proper amount of res in 
tubes from machine . 

Smooth a nd e f f i c ient hand l ing Do not get res in on skin,  or in eyes . 
of res in tube s ,  b o l t  hand l ing , 

P lace re9 in tubes into d r i l l  
hole . 
Pick up proper bo l l .  
Insert  bo l t  into hole . 
Ra i se chuck unt i l  joins w ith 
bo l t .  
Cont inue ra is ing chuck us ing 
s teady ra te unt i l  bo l t  is in 
hole . 
Lower chuck . 

a nd boom man i pula t ion . 

Opera t ions Know ledge 

Task procedures . 
How to adjust torque control on chuck. 

Task procedures . 
Correct controls . 
Use correc t resln tubes (color) . 
Use res in within spec i f i ed t ime pericd . 
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20 . T ighten Bo l t  (res ln }  
a .  Inse rt wrench 

Task 

With chuck at low pos i t ion­
p i ck up wrench and p lace in 
chuck.  
Engage auger reta iner . 
Ra i se chuck t i l l  wrench and 
bolt  join .  
Sea t bolt  head in wrench . 
Ra I se chuck t ill  roof pla te is 
f lush w i th r oof . 

b .  T ighten bolt  
Engage torque leve r at  high 
i,peed .  
Rota te for approxima te ly 20 
second s .  
S top r otat ion . 
Hold chuck aga ins t roof p la te 
for a pproxima te ly 10 seconds 
for res in curing . 

c .  Remove wrench 
Lower chuck to workab le level . 
Dis-engage auger re ta ine r .  
Take wrench out o f  chuck . 
Place wrench on bol ter in pro­
per place . 

2 1 .  Repos i t l.on Boom or M:1ch ine 
Same procedures apply here a s  i n  
Task 1 7 .  

22 . Check Bol t  Torque ( res in) 
P ick up approved res in bo l t  
torque wrench . 
Set  torque to proper f t /lb 
pressure cal led for in RCP .  
Place wrench on bolt . 
Push on wrench t i l l  hea r c l ick .  
Remove wrench from bolt . 
Check torque indica t ion . 
P lace wrench back on bol ter .  

Sk i l l  ?a fety Knowledge 

Smooth a nd cH i c ient hand l i ng S tay c lei!r of boom movement . 
of chuck and boom manipu la -
t ion . 

Smooth and e f f ic ient manipula- Improper rota t ion t ime leads to insuf-
t ion of  controls . fic ient m ixing and reduced holding 

power . 

Smoolh a nd e f f ic ient handl ing Make cer ta in opera tor clear o f  p inch 
of wrench.  points . 

Able to get  good reading in 
minimum t ime . 

Spread feet to avoid fa l l ing i f  
wrench s l ips o f f  bol t . 

Qpera t ions Knowledge 

Task procedures . 
Cor rec t c ontrols .  

Tas k  p rocedures . 
Cor rec t contro ls . 
Minimum mixing t ime . 
Minimum cur ing t ime . 

Task procedures . 
Correct c ontrols .

Task procedures . 
Approved res in bolt torque wrench . 
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Task 

Pos t Bo l t i ng Procedu res 

2 3 .  Remove Jncks ( i f  osed ) 
a .  Inspect Roof  A round Jack 

V i sua l ly check for new 
cra cks or  s l ips . 
S ound roof as before . 
I f  roof appears  bad , insta l l  
ext ra bolts  o r  other approved 
support a s  r0qulred . 
I f  unsure consult  foreman .  

b .  Remove Jack 

c .  Pl nce Jncks ln Proper Loca t i on 

Repea t Dr l l. l  and Bolt ing (lpera t fon 

Same procedures to be fo l l owed 
as in ta sks 1 2 - 1 6 .  

2'� .  Tram Away f rom Face
Ga ther up a l l  s•Jppl ie s ,  place 
in  proper location on equip­
ment . 
Check tha t a l l  personne l a re 
c l ea r .  

Communica te your t ramming inten­
t ions . 
Check tha t cab le and other equ ip­
ment are c l ea r .  
Re lease brake . 
Ra ise s tal, jack .  
Pos i tion boom or  booms for 
tramming . 
Lower canopy to tramming leve l . 
Pos i t ion se l f  completely  i n  cab . 
Turn l i ghts on i n  d i rec tion to 
t ram.  

Ski  1 1

Use 0[  sound i ng too l . 

Smooth a nd e f f ic ient hand l­
ing of  jacks . 

Able  to turn around in t ight 
s pace . 

�e�· Knowle� 

Recogniz ing unu,sua l ,r00[  c ond i t i0ns .
Know whA t unusua l cond i t ions can mean 
c0ncerning the ir  e f fects on sa fe ty . 

S tand outby jack . 
F11ce loward working fac e .  

Not i fy he lper you a r e  about to  tram. 
If bol ter is trammed by wa lking a l ong 

s ide , keep fee t c lear of whee ls . 
Be p repared to h it  k i l l switch ( pa n ic 
ba r) . 

Opera t !QO.S��Know 1 edg� 

Task procedures . 

Task procedures . 
Correc t  control s .  
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Ta sk 

E ngage tr amming conlr0ls .  
Tram out into entry . 
Turn bo lter such tha t booms face 
d irec t ion you wish to tram . 
Turn l ights  on in d irec t i on you 
w i l l  tram . 
Reverse tram control . 
Tram down center to next work ing 
a rea . 

End o f  Shi f t  Procedures 

End o f  sh i f t  shutdown . 
Park in Ra fe place outby last  
open c rosscu t .  
Lower booms to f loor . 
S e t  pa rking b rake . 
Lock tram peda l .  
Shut' o f f  motor and ligh ts . 
Check pos i t i on of tra i l ing 
cah le . 

Ski ! I. Sa fety Knowled9,e Operat ions Knowledge 

Check whe re other personnel are loca ted . Task procedu res . 
Do not park where wi l l  block a i rways or Correct control s .  
haulageways .  
Avo id park ing nea r l ine cur ta ins . 
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Appendix D. - Contents of Individual Revised Les s ons and
Roof Bolter  Operator Checklist  

LESSON 1 

COURSE INTRODUCTION 

I . WELCOME 
A. Describe the nature and goals of the program. 

1 .  A self-paced media support training program .  
2. Des igned to pre s ent and evaluat e roof bolt ing knowledge and

skills .  
3 . The goal is to produce safe and efficient roof bolt ing ma­

chine operations . 
B .  Describe the local rules .  

1 .  Management of the training program.
2. Work rules . 
3. Local area orientatibn .  

I I . TRAINING PROGR&� PARAMETERS
A. Program composition.

1 .  Lis t  of lessons . 
2. Types of learning act ivities .

a. Clas sroom lectures .  
b. Clas sroom media. 
c.  Surface training .  
d .  Product ion training .

3 . Learning mate rial s .  
a. Slide s .  

4 .  

b. Tapes . 
c .  Worksheets .
d .  Out lines . 
e .  Revi ews . 
f .  Evaluat ion .  
Role of reviews . 
a. Each event is evaluat ed. 
b. Reviews and evaluat ions are more for training than test­

ing. 
c .  Hands-on practice is also evaluat ed.

5 ,  Identify the training supervi sor .  
B . Evaluat ions 

1 .  Each media les son contains some type of review/evaluat ion .
2, Each i s  a self-t est that i s  self-scored. 

a. Some are wri t ten. 
b. Some are viewed. 

3 . Supervis ors will evaluat e hands-on practice .
4. A written final exam is given. 
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C . Procedures .
1 .  Slide-tape machines .

a. Loading.  
b. Start ing .  
c .  Restart ing .
d .  Reviewing. 
e .  Rewinding.
f .  Unloading .  

2 . Use of worksheets . 
a. A learning and study aid .
b. Reviews and evaluati ons .

3 . Hands-on practice . 
a. Group s ize. 
b. Summary of events to be pract ice d .  
c .  Errors and unsafe acts will be corrected .

III .  COURSE IMPORTANCE

A. Management support .
B .  Government support . 
C .  The miner ' s  special respons ibility.

1.  Make the roof safe . 
2. Be efficient and productive .
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LESSON 2 

LECTURE GUIDE 

- ROOF CONTROL PLAN AND LOCAL CONDITIONS -

This guide describes some recommendat ions for presenting the lecture 
on the roof control plan (RCP) and local condit ions. Trainees should refer
to  a copy of the roof control plan during the lecture.  

1 . 0  Purpose , Type , and Areas 

Discuss the purpose of a roof control plan. Note that it is designed
to provide a safe work place for the mine r .  Describe roof support proce­
dures to be used in each area of the mine . Indicate whether your plan 
calls for full roof bolting or a combinat ion of supports. Point out the
areas of the mine covered by the roof control plan. 

2. 0 Mine Strata

One of the most important subjects in the lecture involves mine stra­
ta. Point out the rock strata diagram in the RCP. Discuss what the main 
roof consists of . Explain in detail the various layers of the immediate 
roof. If you have more detailed information than that in the RCP, show and
discuss a drawing with this addit ional informat ion .  Discuss how much the 
immediate roof layers vary in thickness in the different sect ions of the 
mine . 

Point out the bolt anchorage point in the strata diagram. Discuss 
drill react ions that indicate they have or have not drilled to a good an­
chorage point in the strata. 

Point out any problem areas in the mine roof and how to handle them. 
Discuss roof defects, how often they occur , how to recogn ize them, and how
to take down or support them . Emphasize any local procedures. 

Discuss the thickness of the coal bed and how much the roof height 
varies.  Explain how this affects drill steel length and extensions. Fi­
nally , mention the mine bot tom and how it might affect tramming,  stab jack
eff ectiveness , and temporary support stabi lity. 

3 . 0  Support Types

It is very important that the trainees see actual roof supports that
a re used in your mine . Show them a jack and explain how it is raised and
lowered.  Show them a post , block , and wedges , 

Show the trainees the types of bolts used in the mine . Show them a
mechanical bolt , expansion shell, resin bolt , resin cartridge , bearing 
plat e ,  and block. Assemble a complete mechanical bolt and r esin bolt as 
required in the RCP. Show them photographs of other roof support materi­
als, such as cribbing blocks, planks , metal st rips ,  etc. 
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4. 0 Installation Procedures

Next explain support installation procedures . Use the drawing of bolt
locations contained in the RCP. Point out required jack and bolt locations 
relative to the face and rib and maximum distance between centers of sup­
p orts . Also ,  point out the order of installation. 

5 . 0 Safety Precautions 

Most RCPs contain a list of safety precautions to be followed at that 
mine. Review these precautions with the trainees . Those that are the same
as in the training program need not be emphasized. Precautions not con­
tained in the training program should be stressed. 

6 . 0 Violations , Accidents , RCP 

Go over the most frequent roof control plan violations at your mine.  
Explain what the roof bolter operator did  wrong and how it should have been
done .  Point out that violations generally indicate a condit ion potentially
dangerous to roof bolter operators or their fellow miners . 

Go over frequent roof bolter operator injuries and roof fall acci ­
dents .  Explain which unsafe acts and violations of procedures led to the
injury or fall. Point out the correct procedure in each case. Your safety
director may want to present this part of the lecture. 

7 . 0 Importance of RCP

Stress  the importance of following the RCP. It is the roof bolter 
operat or ' s  bible and tells him how to work safely. Emphas ize that the RCP
is the law and takes priority over the training program and the Code of 
Federal Regulati ons. 

8 . 0 Other Duties

Some Qines have roof bolter machine operators perform dut ies other 
than tho se contained in the training program. These duties should be out­
lined at this point . 

- OUTLINE OF LECTURE ON ROOF CONTROL PLAN AND LOCAL CONDITIONS -

I. INTRODUCTION 
A. Purpose of plan.

1 .  Safe work place . 
2. Describe procedures .

B .  Type of suppo;t plan. 
C .  Area covered . 
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II.  MINE STRATA 
A. Rock strata diagram.

1 .  Main roof'. 
2 .  Immediate roof . 
3 .  Dif ferences between sections . 
4 . Anchorage point . 
5 .  Dri ll steel reactions . 
6 .  Problem areas . 

a .  Defects .  
b .  Recognit ion. 
c. Take down.
d .  Support .  

B .  Coal bed. 
C .  Bottom. 

III .  SUPPORT TYPES 
A. Jacks or pos t s .
B .  Roof bolt s .  

1 .  Mechanical . 
2 .  Expansion shell .
3 . Res in cartridges . 
4 .  Bearing plate .  
5 .  Block. 

IV. INSTALLATION PROCEDURES
A. Drawing.
B. Jack locations .

1 .  Centers . 
2 .  Face. 
3 .  Rib . 

c .  Bolt locations . 
1 .  Centers . 
2 .  Face. 
3 .  Rib . 

D . Ins tallat ion order .  

V. SAFETY PRECAUTIONS
A. Review same .
B .  Emphas ize different . 

VI .  RCP VIOLATIONS 
A. Potential danger .
B . Legal considerations , 

VI I.  FREQUENT ROOF BOLTER ACCIDENTS AND FALLS 
A. Unsafe act .
B .  Procedure vio lation.  
C .  Correct procedure . 
D .  Follow RCP.-

VIII .  OTHER DUTIES 
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LESSON 3 

ROOF SUPPORT PRINCIPLES 

The following topics will be covered in this les son:
INTRODUCTION 
ROOF SUPPORT 
ROOF DEFECTS
OTHER ROOF SUPPORTS
REVIEW 

INTRODUCTION (Frames 1-8 )  
1 .  Your safety depends on you and your buddies .
2. This is the f irst of tenslide-tape shows .  
3 .  The topics are: 

a .  Roof support principles .
b. Roof bolter controls . 
c.  The mining cycle. 
d. Atmospheric checks and materials handling.
e .  Pre-operational check. 
f .  Machine operat ional check and preparation for maintenance .
g .  Tramming and face preparation, 
h .  Pos i tioning and drilling .  
i .  Bolt ing and end-of-shift  shutdown , 
j. Introducti on to on-the-job checklis t ,

4 . Meet the GRINK ! 

Notes: 

ROOF SUPPORT (Frames 9- 1 7 )  
1 ,  Mine roof cons ists of two ma jor parts : 

a.  Immediate roof .
b, Main roof .  

2 .  Immediate is made up of thin loose materials , 
3 .  Immediate roof is likely to  fall ! 
4 .  Immediate roof is supported by : 

a ,  Temporary support s .  
b. Roof  bolts . 

5 . Roof bolts use two principles:
a .  Suspension .  
b .  Beam-building, 

Notes : 
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ROOF DEFECTS (Frames 18-35 )  
1 .  Ket t le bott oms are heavy smooth rocks . 
2. If kett le bottoms are found below the roof line , they should be re­

moved. 
3 . Ket t le bottoms at the roof line should be supported.  

a.  Small kettle bot toms may be supported by bolts and bearing plates .
b. Large ket t le bottoms should be planked acros s .  

4 . Horsebacks are intrusions of shale materials .  
5 . Horsebacks are supported in  two ways : 

a. By bolts and planks· ins talled along the edge of the horseback .
b. By drilling and bolting through the horseback.

6 . Slips are smooth rock fault s .  
7 . Slips are controlled in two ways : 

a. Diagonal s lips are bolted through .
b. Vertical slips are strapped acros s .

8. Cracks are larger rock fault s .  
9 .  Cracks are controlled in the same two ways slips are controlled.

1 0. Clay veins are large rock faults filled with mud. 
1 1 .  Clay veins are controlled in the same manner as s lips and cracks . 

Notes : 

OTHER ROOF SUPPORTS (Frames 3 6-4 1 )  
1 .  Long headers are long planks connected by several roof bolts .
2. Long headers are used to provide extra support in weak areas .
3 .  Crossbars are long planks supported by pos ts at the rib. 
4 .  Crossbars are used in main lines and haulageways.  
5 . Cribs are stacks of timbers used to support the roof in older mine

areas . 

Notes : 
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LESSON 4 

BASIC CONTROL FUNCTIONS OF ROOF BOLTING MACHINES 

The following topics will be covered in this lesson:
INTRODUCTION 
COMMON CONTROLS
UNIQUE CONTROLS 
TRAMMING EXAMPLE 

INTRODUCTION ( Frames 1 -4)  
1 .  General control functions are covered in this lesson .  
2. There are many variat ions in types and operation of controls on roof

bolters . 
3 . You will have a chance to become familiar with your mine ' s  machine

controls .  

Notes: 

COMMON CONTROLS (Frames 5- 14)  
1 .  Fire suppres s ion system actuator.

a. Pin must be pul_led .  
b. Push or pull actuat ing button or knob.

2. Tramming controls .  
a .  Some machines have one , others have two controls for lef t  and

right motors . 
b. Safe operation of two-control tramming takes practice ! 

3 .  Pump motor start switch provides hydraulic pres sure for operat ion.
· 4. Panic bar can be eas ily reached for emergency shut-off .  
s .  Spl it flow control on many mac�ines allows continued operation in case

of single motor failure . 
6 . Diversion control allows one hydraulic sys tem to operate either tram­

ming or dri lling , depending on sett ing . 
7 .  TRS controls .  

a. Extend. 
b. Tilt . 
c. Raise .

8 . Boom control allows swing pos it ioning of boom under the dri ll hole .
9 .  Saf ety post control rai ses and lowers the safety pos t .  

1 0 .  Vertical feed control. 
a. Single speed. 
b. Dual speed for drilling (slow ) or pos it ioning (fast ) .

Notes: 
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UNIQUE CONTROLS (Frames 1 5- 1 9 )
1 .  Rotation .  

a.  Speed. 
b .  Torque (force ) .  

2 .  Keep your eyes on which control you are us ing !
3. Torque selector. 

a. S tandard (drilling ) . 
b .  Low ( torqueing mechanical bolt s ). 

4 . Remote controls are at the drill station. 
a.  Start /panic bar. 
b .  Tramming ( s omet imes called " inch" tramming controls for small ad­

jus tments ) .  
5 .  S tab jack controls extend floor jacks to stabilize the machine.
6 ,  Cable reel control.

a. Play out . 
b .  Take-up . 
c . Some machines have a needle valve which allows you t o  adjust  the

power of the reel. 
7 .  Self-centering feature .  

a .  Some lever controls automat ically return to off as opposed to se­
lection levers or push-pull knobs .  

b .  In tramming , this can be hazardous .

Notes : 

TRAMMING EXAMPLE (Frames 20-31 )
1 .  Control movements  are bes t learned on individual machines . 
2. Left and right tramming controls operate the left  and right drive

wheels . 
3 .  Both controls forward f or straight ahead, 
4 .  Both controls back for reverse. 
s. Normal turns . 

a .  Right turn - both forward but lef t  farther. 
b. Lef t turn - both f orward but right farther.
C ,  Same for reverse turns . 

6. Slew turns . 
a . Pushing one control forward and pulling the other back result s in

a pivot or slew turn, 
b .  Slew turn can be hazardous if not done carefully, 
c. Check with your f oreman about your mine ' s  policy.

7 .  REMEMBER 
a,  Turning a roof bolter is like turning a lawn mower with a very

wide handle. 
b, Push forward the hand oppos ite from the direct ion you want to

turn. 
c. Push one hand and pull the other and you might be bi t by the mower

blade , 

Notes : 
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LESSON 5 

THE MINING CYCLE 

The following topics are covered in this les son :
THE CONVENTIONAL MINING METHOD 
THE CONTINUOUS MINING METHOD 

THE CONVENTIONAL MINING METHOD (Frames 3-25) 
1 .  There are s ix steps in the conventional mining method :

a. Roof bolting .
b. Undercutting .
c. Drilling. 
d. Shooting. 
e .  Loading. 
f .  Roof bolting . 

2. The roo f  bolting machine is positioned and the operator prepares the
area. 

3 .  The roo f  bolter tests the atmosphere . 
4 .  The cutting machine enters and undercuts the face . 
5 .  The face drill makes a pattern of holes f or the bla$ting materials .
6. Some mines use hand-held drills . 
7 .  Explosives or compressed air shells are placed into the hole s .  
8 .  Delaying circuits are used to distribute the blast over the face .
9 .  The loading machine enters and collects the coal. 

1 O. The loading machine delivers the coal to a shuttle car.
1 1 . The shuttle car delivers the coal to a dump point.  
1 2. The coal is hauled out of  the mine by:

a. Conveyor belt . 
b. Track-mounted cars . 

1 3.. Temporary supports are installed and the roo f  bolting machine returns .

Notes : 

THE CONTINUOUS MINING METHOD (Frames 26-3 7 )  
1 .  The continuous mining method cons ists of three steps: 

a. Roof bolting. 
b. Continuous mining .  
c .  Roo f bolting . 

2 .  The roo f  bolting machine enters the area and is pos itioned . 
3 .  The roof bolter prepares the area and tests the atmosphere . 
4 .  The continuous mining machine perf orms f our of the steps in conven­

tional mining : 
a.  Undercutting.
b. Drilling. 
c .  Shooting .  
d.  , Loading . 
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s .  The continuous mining machine delivers coal to a shuttle car. 
6 .  The shuttle car de livers the coal to a dump point. 
7 .  The coa l  is hauled out · by conveyor belts or track-mounted cars . 
8 .  The roof  bolting machine enters and secures the roof . 

Notes : 
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LESSON 6 

ATHOS PHERIC CHECKS AND t·L/1,.TERIALS HANDLING 

The following topics will be covered in this les son:
METHANE 
METHANOMETERS 
THE FLAME SAFETY LAMP
REACTIONS TO METHANE DANGER
VENTILATION SAFETY 
OTHER GAS DANGERS 
LIFTING DANGERS 
LIFTING PROCEDURES 

METHANE (Frames 1 - 1 2 )  
1 .  Methane is the mos t  common unwanted gas in the mine . 
2 .  Me thane is often called "firedamp. " 
3.  Methane was formed by the same process  that formed the coal.
4. As coal is mined , methane is released into the mine air .  
5 .  Amounts of methane vary with mine locations . 
6 .  Methane is explos ive when it  makes up be tween 5 and 1 5  percent of the

mine air .  

Notes: 

METHANOHETERS (Frames 13- 1 7 )  
1 . Methanometers are small battery-operated devices that provide accurate

readings of the amount of methane in the mine air .  
2 .  The amount of methane is displayed as a percentage . 
3. Some methanometers let you sample the mine air under unsupported roofs

by the use of long sens ing rods . 
4. When you tes t DO NOT go out under an unsuppor ted roof .

Notes :

THE FLAME SAFETY LAMP (Frames 1 8-28 ) 
1 . The flame safe ty lamp is an older way to measure methane .
2 . Two methods of methane detection are used:

a. The working flame. 
b. The capping flame . 

3.  In the working flame metho d ,  the length of flame indicates the amount
of methane. 

4. In the capping flame method , the color of the flame indicates amount s
of methane .  
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5. The flame safety lamp is a delicate ins trument . Never use a damaged
lamp ; it could cause a fire or explosion. 

Notes :

REACTIONS TO METHANE DANGER (Frames 29-35 )  
1 .  Specific actions are required to correct methane dangers prior to the

explo sive range of 5 - 1 5 %. 
2. When 1 t o  1 - 1 /2% methane is detected :

a. Shut off power to face equipment .
b. Report t o  the foreman. 
c. Adjust the local ventilation.

3 . When 1 - 1 / 2 %  or more is detected : 
a. All power mus t  be cut in the area. 
b. All worker s ,  except those involved in improving the vent ilation ,

mus t  be removed to a safe area. 
4. You mus t  test for methane every 20 minutes .

Notes : 

VENTILATION DANGERS (Frames 36-40 )
1 .  The mine ventilat ion system br ings in fresh air and removes gases and

dust  from the mine. 
2. Be alert for problems with the vent i lation sys tem. 
3. Tubing or line brat t ice in good repair must be installed within 1 0  feet

of the face. 
4. If the brat tice or tubing needs repair ,  all work mus t  stop unti l  ade­

quate ventilation is res tored. 
5 .  If an auxi liary fan fails , shut off power t o  face equipment and no ti fy

your foreman. 
6 . Be sure there are no supplies or debris in the path of ventilat ion air .

Notes : 

OTHER GAS DANGERS (Frames 41-50 )  
1 .  Carbon monoxide is  a colorles s , odorles s ,  and tas teles s gas that is

formed in fires . 
2. Carbon monoxide is poisonous and can harm you even in very small quan-

t it ies. 
3 . Your self-rescuer will protect you from carbon monoxide .
4. Carbon dioxide is also formed in fires . 
5 . Carbon dioxide is dangerous in large quantities because it can suffo­

cate you. 
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6. If you see smoke or flame� , get to good air to protect yourself from
carbon dioxide.  Put on your self-rescuer to protect yourself from car­
bon monoxide .  

7 .  We require about 2 1 %  oxygen in the air we work in t o  be healthy. 
8 . You must  test for oxygen deficiency at least once during your shif t .
9 .  The flame safety test is used to tes t for oxygen def iciency; it ' s  best

t o  test near the floor . 

Notes : 

LIFTING DANGERS (Frames 5 1 -56 )  
1 .  Improper li f ting i s  the chief cause of materials handling injuries .
2. Use your legs to lif t .  
3 . Keep your back vert ical to protect your spine .  

Notes : 

LIFTING PROCEDURES (Frames 57-7 6 )  
1 .  The National Safety Council recommends s ix s teps :

a.  Est imate the weight of the ob ject . 
b .  Get close to the ob ject . 
c ■ Spread your feet . 
d.  Bend your knees . 
e.  Grip the object . 
f .  Straighten your legs . 

2. Watch your fingers when you get close to the floor . 
3 . For long objects that are best carried on your shoulder :

a. Raise the object to wais t  height with knees bent . 
b .  Put the ob ject on your shoulder �1 th knees bent . 
c .  Straighten your knees . 

4. Keep long ob jects above eye level. 
5 . For sacked materials : 

a. Pick up the sack at the corners .
b.  Rest the sack on your hip ,  
c.  Place the sack on your shoulder and hip ,
d. Swing the sack down, 
e. Keep your back straight . 

6 . When large ob jects need to be li fted , you mus t communicate so all
lif ters know what to do. 

7 .  In low coal, work on your knees and keep your back straight if you can ,
8 .  In low coal , be sure to get help i n  moving ob jects . 

Notes : 
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LESSON 7 

PRE-OPERATIONAL CHECKS 

The following topics will be covered in this les son:
SAFETY 
PRE-OPERATIONAL CHECKS 
ELECTRICAL CHECKS
CABLE INSPECTION 
MECHANICAL CHECKS
TOOL CHECKS 

SAFETY (Frames 1-7 ) 
1 .  In jury/dea th statistics , 
2. Injuries due to safety shortcuts .
3 .  Mult iple regulat ions . 

Notes : 

PRE-OPERATIONAL CHECKS (Frames 8-12) 
1.  Explanation of quiz. 
2. Pers onal clothing and gear.
3. Clothing precautions . 
4 .  Four areas to check : 

a .  Electrical system.  
b .  Cable and travelway .
c, Mechanical sys tem. 
d. Tools , 

Notes : 

ELECTRICAL CHECKS (Frames 1 3-25 )
1 .  Respect ELECTRICITY. 
2. Take precautions in wet areas .
3 .  Insulation required. 
4 . "AC "  checks : 

a .  Area of dis tribut ion box clear. 
b, Well-coa ted with rock dus t ,  240 pounds of rock dust and portable

fire extinguisher near. 
c. High voltage switch "on "  - if "off , "  not ify foreman .
d, Low voltage s witch - " off . " 
e .  Trailing cable connector ,  check for security and proper label.



· 5 .  " DC"  checks : 
a.  Breaker box area.  
b. Rock dus t  and fire extingui sher■ 

c. Ground device. 
d.  Tro lley wire ground.
e .  Cable nip or tap. 
f .  Circuit breaker is " off . "

Notes : 

CABLE INSPECTION ( Frames 26-29) 
1 .  Look for any hazards between power source and bolter machine .
2 .  Place cable out of the way. 
3.  Check cable for damage. 

Notes : 

MECHANICAL CHECKS (Frames 30-5 1 )
1 .  Is machine under repair? 
2 . F ire suppress i on system :  

a, Casing free of -dents and corros ion ,
b, Tubing not cut or damaged. 
c .  Valve as sembly free of debris ,  in normal condi tion.
d .  Seals present and in  good condit ion.  
e . Nozzle areas clear. 
f .  Machine clean as poss ible ■ 

3. Operat ing instructions clean enough to read ,
4 .  Oil  checks : 

a ,  Hoses ,  adapters , and fi tt ings .
b. Leve l .  
c,  Add proper oi l ,  checking filter screen. 

5 ,  Lift mechani sm on canopy , boom, and automatic support .
6 . Electrical checks : 

a. Look f or bad connections . 
b. Check contactor cases , mot or hous ing , cover and inspection plates .
c. Condi tion of electrical connectors and wire s .  
d .  Inspect electrical items mounted on frame and cable reel .  

7 . Dust collector: 
a. Collector compartment not full .  
b■ Clogged , damaged filters.
c.  Hoses not cracked or cut . 

8. All controls in neutral pos it ion .
9 .  All linkages  are okay . 

1 0 .  Report any and all discrepancies to foreman .

Notes: 



TOOL CHECKS (Frames 52-59 ) 
1 . Have right tools and materials: 

a. Sounding bar . 
b . Slate bar . 
c . Methane tester and flame safety lamp.
d. Bolt wrench. 
e. Torque wrench .
f .  Drill s teel. 
g . Extens i ons . 
h.  S tarter bits .  
i .  Finishing bits .  
j .  Cotter p ins or wire . 
k. Jack handle. 
1 .  Pliers .  
m .  Hatchet .
n. Hammer . 

2 .  Condition of tools . 
3 .  Roof bolt ing materials . 
4 .  Jacks and temporary supports . 

Notes : 
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LESSON 8 

MACHINE OPERATIONAL CHECKS AND PREPARATION FOR MAINTENANCE 

The f ollowing topics will  be covered in this  les son : 
INTRODUCTION AND REVIEW 
MACHINE START-UP 
MACHINE CHECKS 
BEFORE TRAMMING CHECKS 
PREPARATION FOR MAINTENANCE 

INTRODUCTION AND REVIEW (Frames 1- 1 6 )  
1 .  Lesson deals with machine checks and preparation f or maintenance . 
2 .  Check the atmosphere . 
3 .  AC power checks : 

a .  S tand on a mat . 
b .  Low voltage " o f f . "
c .  Trailing cable secure . 
d .  Low voltage " on . " 
e .  Do not reset circuit . 
f . Post a danger s ign.  

4 .  DC power checks : 
a .  Ground connections secure . 
b .  Breaker box " o ff . " 
c .  Trai ling cable secure . 
d .  Nip or tap secure . 
e .  Wear a glove. 
f . Look away from nip . 
g .  Be alert f or arcs . 
h .  Breaker box " on .  

Notes : 

MACHINE START-UP (Frames 1 7-23 ) 
1 .  Clear the area. 
2 .  Sit  entirely in the cab . 
3 .  Yell " clear . "
4 .  Lights on. 
S .  Press  " s tart . " 
6 .  Hit the panic bar .  
7 . Restart . 

Notes : 



UACHINE CHECKS (Frames 24�43) 
1 .  Check hydraulic pressure . 
2 .  Raise  the canopy or safety post  to the roof .
3. Raise the ATRS to the roof. 
4. Look f or tripping hazard .
5 .  Operate the boom. 
6 .  Watch for pinch points . 
7 .  Lower the s tab jack. 
8 .  Check the chuck. 
9 .  Check the drill s teel guide .

10 .  Check the vacuum system. 
1 1 .  Check the dri ll steel .  

Notes: 

BEFORE TRAMMING CHECKS (Frames 44-53) 
1 .  Center the boom. 
2. Raise  the stab jacks .
3. Lower the canopy. 
4. Remove whee l  chocks .
5. Clear the area. 
6 . Release the parking brake .
7 . Turn the l ights on. 
8 . Tram forward and test  the brakes .
9 .  Tram backward and test  t he brakes .  

1 0 .  Report problem t o  the maintenance foreman .

Notes: 

PREPARATION FOR MAINTENANCE (Frames 54-73)  
1 .  Park outby the last open crosscut .
2 .  Set the parking brake .  
3. Lower the booms onto crib blocks . 
4. Pos t  a danger sign. 
5. Turn o ff the motor and light s .  
6 .  Chock the wheels . 
7 .  Put the trailing cable close  to the rib. 
8. Turn off both AC and DC at the circuit breaker.
9.  Disconnect the trailing cable .  

1 0 .  For DC , remove the nip and fuse and give them t o  the maintenance man .
1 1 . Hang the fuse holder in a safe place. 
1 2 .  Don ' t  be a repairman yourse lf. 

Notes:



LESSON 9 

TRAi.'1MING AND FACE PREPARATION 

The following topics will be covered in this lesson :  
INTRODUCTION 
TRAMMING SAFELY 
ROOF CONDITION HAZARDS 
SCALING AND SOUNDING THE ROOF 
SETTING JACKS AND POSTS 

INTRODUCTION (Frames 1-4 )  
1 .  Check f inal pre-operational checks . 
2 .  Check atmosphere . 

Notes : 

TRAMMING SAFELY (Frames 5- 1 4 )  
1 .  Stay entirely ins ide the cab . 
2 . Wat ch out f or other miners . 
3 .  Watch f or debris and bad floor .  
4 . Sound your warning device at corners .
5 .  Hang your cable ,  if  neces s ary. 
6. Stop at all check curtains .
7 .  Park outby the last open crosscut . 
8 .  Check the atmosphere . 

Notes : 

ROOF CONDITION HAZARDS (Frames 1 5- 1 8 )  
1 .  Check your roof control plan. 
2 .  Look f or overhangs , rock on the floor , s lips or cracks . 
3 .  Look f or clay veins , horsebacks , and kettle bottoms . 
4 . Install extra bolts f or weak areas . 

Notes : 
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SCALING AND SOUNDING THE ROOF (Frames 1 9-24 ) 
1 .  Use a scaling bar .  
2. Hold the bar firmly. 
3. Stand under supported roof . 
4 .  Keep your balance and pry upward .
s. Clean up the floor . 
6 .  Keep an escape route .  
7 .  Use the " sound and vibrat ion" method on the roof.

Notes : 

SETTING JACKS AND POSTS (Frames 25-36) 
1 .  Set jacks with one man under supported roof .  
2. Set jacks so that you will not hit them with the bolter .
3 .  Tighten jacks and include cap blocks.
4 .  Cut post to proper length . 
S .  Use no more than two wedges .

Notes :
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LESSON 10  

POS ITIONING THE ROOF BOLTER AND BOOHS , AND DRILLING THE ROOF 

The f ollowing topics are covered in this les son :  
INTRODUCTION 
POSITIONING THE BOLTING MACHINE 
DRILLING A STARTER HOLE 
DRILLlING A FINISH HOLE IN HIGH COAL 
DRILLING A FINISH HOLE IN LOW COAL 
DRILLING A TEST HOLE 

INTRODUCTION (Frames 1-3 ) 
1 . Remember to set temporary supports . 
2 .  Recall your tramming procedures . 

Notes : 

POSITIONING THE BOLTING MACHINE (Frames 4-1 6 )
1 . Position the chuck under the bolt marking . 
2 .  Raise your ATRS . 
3 .  Be careful when you posit ion the boom ; you could hit something , get 

pinched ,  pin someone·, or trip.  
4 .  Keep one hand on the panic bar .  
s .  Raise your protect ive canopy. 
6 .  Wear eye protection .  

Notes : 

DRILLING A STARTER HOLE (Frames 17-3 3 )  
1 .  A s tarter hole is at least one foot shorter than the bol t .  
2 .  Veri fy you are using a starter bi t .  
3 .  Line up the steel below the location mark about two inches below the 

roo f .  
4 . Drill about two inches into the roof but don ' t  hold the steel .  
s. Watch out for these danger s igns : 

a.  Whipping steel . 
b .  Too s low penetration.  
C o  Too fast penetration. 
d .  Dust and cuttings coming out of the hole .  
e .  Sticking steel or  rotation stopping. 

6. Mark your steel prior to drilling to be sure you will drill to the cor­
rect depth.

Notes : 
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DRILLING A FINISH HOLE IN HIGH COAL (Frames 34-4 7 )  
1 .  Res in or combination bolts don ' t  use the same type of finish hole re­

quired by a mechanical bolt . 
2 .  The finish hole for a res in or combination bolt should be no more than

one inch longer than the bolt .  
3 . In calculating the depth of any hole , remember to take the thickness of

the cap block and bearing plate into account .
4 .  Don ' t  res t  the finish steel on your foot . 
S .  Mark the depth of the hole on your finish s teel .
6 . Watch for signs of soft strata or voids in the roof.

Notes :

DRILLING A FINISH HOLE IN LOW COAL (Frames 48-55 ) 
1 .  Low coal often requires the use of drill extens ions . 
2. Never use a wrench for an extens ion. 
3. Always couple extens ions by hand. 
4. Reverse the steps to remove the extens ions . 
S .  Store your steel and extens ions in their proper place.

Notes : 

DRILLING A TEST HOLE (Frames 56-58 ) 
1 . Test holes tell us about the roof strata. 
2 . Test holes are drilled just  like regular holes but are at least one

foot deeper. 
3. They are often drilled near an intersect ion. 
4. Test holes are often left open. However , paint a circle around the

hole to identify it . 

Notes :
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LESSON 1 1  

BOLTING THE ROOF AND END-OF-SHIFT SHUTDOWN 

The f ollowing topics will be covered in this  le sson :
INTRODUCTION 
BOLT TYPES 
INSTALLING A MECHANICAL BOLT 
LOW COAL PROCEDURE 
INSTALLING A RESIN BOLT 
INSTALLING A COMBINATION BOLT 
REPOSITIONING THE MACHINE 
TORQUE-TESTING MECHANICAL AND COMBINATION BOLTS 
TORQUE-TESTING A RESIN BOLT 
REMOVING TEMPORARY SUPPORTS 
END-OF-SHIFT SHUTDOWN 

INTRODUCTION (Frames 1-7 ) 
1 .  Installing bolts  is the mos t  dangerous part of your job . 
2 .  The most common injuries are : 

a .  Crushed f ingers . 
b .  Tripping and falling . 

Notes : 

BOLT TYPES (Frames 8- 1 3 )  
1 .  Three types of bolts are dis cus sed : 

a .  Mechanical .  
b .  Res in. 
c .  Combinat ion.  

2 .  Mechanical bolt is  similar to  a molly bol t .  
3 .  Res in bolts use a glue approach. 
4 .  Combination bolts  have both mechanical and res in sections . 

Notes : 

INSTALLING A HECHANICAL BOLT (Frames 14-2 8 )  
1 .  Install the bolt wrench in the chuck . 
2 .  Select the proper parts .

· 3 .  Put the assembled bolt in the hole and lower i t  into the chuck.
4.  Raise the bolt with the boom unt il the bearing plate or block jus t 

touches the roof . 
5 .  WATCH YOUR F INGERS ! 
6 . Torque the bolt  with rotation only . 
7 .  Look away to avoid eye injuries .  
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8.  You may get a spinner ; if so,  remove the bolt and install a new one.
9 .  Re-torque the bolt and ins pect the bearing plate. 

1 0 .  Check the atmosphere every 20 minutes .

Notes:

LOW COAL PROCEDURE . (Frames 29-30) 
1 .  In low coal, you may have to bend the bolt to get it in the hole.
2. Bend the bolt to a 45 degree angle before you put it in the hole. 
3 . Insert it to bend and straighten it out , then insert it to its full

length. 

Notes: 

INSTALLING A RESIN BOLT (Frames 3 1-41 ) 
1 .  Res in is very irritating ; be careful not to get it in your eyes or on

your skin. 
2 . Ins tall the bolt wrench and select your supplies . 
3. Ins tall the res in and rebar in the hole ( be sure to check the date on

the resin ) .  
4. Lower the bolt head· into the chuck. 
5 .  Now raise the bolt to about 2 inches below the roof .
6 . Spin the bolt with no thrust for the recommended period of t ime. This

is usually about 20 seconds.  
7 . Stop rotation and give the bolt maximum thrust for 1 minute to "cure" 

the bolt. 
8 . Check to see if res in is released from about half the bolts .  

Notes : 

INSTALLING A COMBINATION BOLT (Frames 42-52) 
L Ins tall the bolt wrench in the chuck and gather your supplies ,
2.  As semble the bolt . 
3 .  Insert the res in and follow the res in with the bolt. 
4, Raise the bolt to about 1 / 2-inch below the roof and spin the bolt . 
5 . Hold the bolt st ill for at leas t  1 minute to cure the bolt.
6 . Torque the mechani cal section.

Notes: 
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REPOSITIONING THE MACHINE (Frames 53-54)  
1 .  Raise the s tab jacks and lower the canopy . 
2 .  · Move the boom under the next bolt pos ition.
3 ,  Lower the stab jacks and rai se the canopy, 

Notes : 

TORQUE-TESTING MECHANICAL AND COMBINATION BOLTS (Frames 55-64)  
1 ,  Select the torque wrench with a pounds-of-force indicator .
2 .  Set the indicator to  zero, 
3 ,  Apply pressure until  the bolt moves or the pressure given in the roof 

control plan is reached,  
4 .  If the bolt moves before the pressure is reached ,  then re-torque the

bol t ,  
5 . If the bolt cannot be tightened , ins tall another, 

Notes : 

TORQUE-TESTING RESIN BOLTS (Frames 65-6 9 )  
1 ,  Select a " click-type" torque wrench, 
2 ,  Set the value given in  the roof control plan .
3 ,  Apply pressure until you hear a click, 
4. If the bolt moves before the click , tes t it again. Replace it if it

moves a second time, 

Notes : 

REMOVING TEMPORARY SUPPORTS (Frames 7 0-7 3 )  
1 ,  Know your escape route, 
2. Remove jacks , lowering the top extens ion,
3 .  Remove pos ts by pounding the top, 
4 .  Stow suppl ies in their proper place. 

Notes : 
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END-OF-SHIFT SHUTDOWN (Frames .74-78 )  
1 .  Remember t o  test the atmosphere every 2 0  minutes . 
2. C lear your path . 
3 .  Park outby the last  open crosscut , set the brake , lower the booms , and

shut off  the motor and light s .  
4. Chock the wheels , move the cable , turn off the power at the source. 
S . Disconnect the cable for AC power; disconnect the nips for DC power. 
6 . Fol low the same procedure for any occas ion when you leave the machine

f or 30 minutes . 

Notes : 
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LESSON 12 

ON-THE-JOB CHECKLIST 

The f ol l owing topics are covered in this les son :
INTRODUCTION 
KEY WORDS 
EXAMPLES 
CHECKLIST

INTRODUCTION (Frames 1-4) 
1 .  Checklists are very common for operators of complex equipment . 
2. You will have two - a long ,  more detailed revi ew checklist and a short

on-the-job checklist. 
3 . Both will concentrate on exactly what you are to do .

N otes :

KEY WORDS (Frames 5-1 1 )
1 . The key words f or checklist items are :

a. Presence . 
b .  Condition.
c. Setting. 
d .  Re sponse .  

2 . "Presence " should key us  to ask if the item is there and if it ' s  in  the
right place. 

3 . " Conditi on" should key us  to  ask if the item is in  the proper condi ­
tion. 

4 .  " Setting" should key us to question the condition o f  the item. 
S .  " Response" should key us to any res ponse we are looking for from the

item or event . 

Notes :

EXAMPLES (Frames 12- 1 5 )  
1 .  Check the fire suppress ion system. What do our key words mean here ?
2. How about a nip ?  
3 .  What about a fus e ?

Notes : 
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CHECKLIST (Frames 1 6-25) 
1 .  Look at each major heading on your short checkli s t .  
2 .  Look at pre-operational checks and apply the four key words .
3 .  Check each major heading with the key words in mind. 
4. Don ' t  forget to check the atmosphere . 
5 .  Now review the show one more time . 

Notes : 
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LES SON 1 3  

LECTURE GUIDE 

- HANDS-ON TRAINING ON THE SURFACE OR AWAY FROM PRODUCTION -

This section discusses hands-on training with a surface roof bolter 
machine or one underground away from product ion.  The basic approach is for
you to demonstrate each t ask in the checklist , stating each step of the 
task and what the trainee should see and do. Then each trainee will per­
f orm all tasks correctly and safely. You should observe trainee perfor­
mance and correct it , if needed. Saf e ty training should be emphasized on 
the more hazardous tasks. 

An outline is attached for exercises with a machine on the surface or 
away from production. Note that the exercises proceed in the same order as
the phases of the checklist .  Trainees should use their checklists during
this training. 

1 . 0  Pre-Operat ional Checks 

You should demonstrate each step of pre-operational checks in the or­
der in which they appear in the checklist , Call out each st ep and what you
see and do. Have each trainee perform each task at the distribution center
or breaker box, and observe the ir performance. 

Correct any incorrect procedures or safety precaut ions . The other
tasks should be demonstra ted , but not performed by the trainees. 

2 . 0 Control Functions and Machine Operation Checks

Af ter you energize the machine , demonstrate the function of each con­
trol. Then demonstrate the steps in machine operation checks. 

3 , 0 Preparation for Maintenance 

Demonstrate the tasks in preparat ion for maintenance . Observe trainee
perf ormance in disconnecting power at the distribution center or breaker 
box.  Correct errors in procedures or safety precaut ions , Re-energize the 
machine for the next task. 

4 . 0 Tramming

Demonstrate the procedures and safety precautions in tramming. Have
trainees tram at least 200 feet and around a lef t  and right turn. Rave 
them tram through a check curtain , if you use them in your mine . Correct
any errors in proce dure or safety precaut ions. 

5 , 0 Face Preparat ion 

Demonstrate the procedures and safety precautions of face preparat ion
at a bolted entry. Emphasize safety precautions. Review major causes of 
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injuries and falls , as well as the safety precautions in Table 1 .  Scaling
of roof should be demonstrated later at a production face. 

TABLE 1 .  - Face Preparation Accidents  and Procedures 

PRIMARY CAUSES OF ROOF FALL ACCIDENTS 

Failure to comply with adop ted roof
control plan 

Failure to use or improper use of tem­
porary suppor t s  

Failure t o  take down or secure loose
roof 

Failure to examine roof or incorrect 
analysis 

Failure to follow adopted rules or in­
structions 

SAFETY PROCEDURES 

No one beyond supported roof unless
sett ing temporary supports  

Tes t atmosphere every 20 minutes 

Watch and lis ten to roof 

Pry upward when scaling 

Face working face 

Maintain clear line of ret reat 

Separate the trainees into teams of two and have them conduct face 
prepara t ion tasks at two or three entries around an unused intersect ion. 
Pos t  warning s igns to keep other vehicles out . Observe trainee performance
and correct errors in procedures or safety precaut ions . 

Emphas ize gas checks , roof sounding , and set ting tempora ry supports . 
Do not emphas ize speed. 
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6 . 0 Pos i tion ing

Demons trate the procedures and safe ty precautions of pos it ioning at 
the same fully-bolted entry. Emphas ize both safety and product ivity. Re­
view the mos t important safety precaut ions in Table 2. Demonstrate safe 
and correct pos it ioning procedures .  Then have each trainee perform the 
t asks and correct any errors in safety precautions or procedures .  

TABLE 2. - Machine and Boom Pos ition ing Safety Practices 

7. 0 Drilling

Stay Clear of : Boom 
Stab Jack
Rib 
Pinch Points .  
Temporary Supports

Watch Out for: Other Workers 
Poor Foot ing 

Demonstrate the procedures and safety precaut ions of drilling at the
same fully-bolted entry. Emphasize both safety and product ivity. Review
the ma jor causes of in juries ,  as well  as safety precaut ions in Table 3 .  
Demonstrate safe and correct drilling procedures .  Comment on drill stee l
reactions and what they mean. Have each trainee perform the tasks and cor­
rect any errors in safety procedures or precautions.  

TABLE 3 .  - Drilling Accidents  and Procedures 

Acciden ts : Part icles in Eyes
Wrench Slipped 
Mashed F ingers 
Wrong Control 
Hit by Rock 
Hit by Lowered Boom 
Los t Balance 
Holding Rotating Steel 

Safety Procedures :  Wear Safety Gla sses 
Do Not Use Wrench 
Watch for Pinch Points
Watch Controls 
Stay Under Canopy 
Watch Lowering Boom
Watch Poor Footing 
Do Not Hold Rotating Steel 
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8 . 0 Bolting

S ince roof bolts are expensive , your trainees probably cannot pract ice
ins talling one bolt after another until they do it correctly, However , 
most bolting injuries  occur before torqueing. The mos t eff icient pract ice 
approach will be to remove the expans ion shell on mechanical bolts and 
leave out the res in cartridges for res in bolts ,  They can pract ice insert­
ing , rais ing, and applying torque to the bolts unt il they can do it safely 
and eff iciently, Then they can practice the full operat ion with shells and 
res in for two bolts apiece, 

Demonstrate the procedures and safety precautions of bolting at the 
same fully-bolted entry, Emphas ize safe ty and productivity, Discuss the 
major causes of injuries , as well as safe ty precaut ions in Table 4. Demon­
strate safe and correct bolt ing procedures .  Have each trainee perform the 
tasks and correct any errors in safety procedures and precautions . 

TABLE 4, - Bolting Accidents and Procedures 

Acciden ts : Hand Between Plate and Roof
Fell or Tripped 
Struck by Bolt or Plate 
Wrong Control 
Struck by Wrench 
Fingers in Pinch Points
Cuts Bending Bolt s 
Particles in Eyes 

Safety Procedures :  Do Not Hold Bolt
Watch Footing 

9 , 0 End-of-Shi f t  Shutdown 

Handle Bolt s Carefully
Check Control 
Clamp /Gui de Wrench 
Watch Pinch Points 
Wear Safety Glas ses

Demonstrate the procedures and safety precautions of end-of -shift 
shutdown as you leave the mine at the end of each shi f t ,  Call out each 
s tep and what you see and do, Have each trainee perform each task at the
distri but ion center or breaker box and observe the ir performance, 

Correct any incorrect procedures or safety precautions . The other
tasks should be demons trate d ,  but not performed by the trainees .  
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EXERC ISE OUTLINE 

Pre-Operational Checks
Demonstrate 

Activity 

Observe trainee performance ( inspect electrical system)
Correct as needed 

Machine Operation Check s  
Discus s control functions
Demonstrate 

Preparation for Maintenance
Demonstrate 
Observe trainee performance ( power )

Correct as needed 

Reenergize Machine 

Tramming ( s ome productivity emphasi s )
Demonstrate 
O bserve trainee performance

Tram at least 200 feet 
Around right and left turn
Through check curtain 
Cor�ect as needed

Skills and Rais ing 

Face Preparation (emphas ize safety) 
Under permanently supported roof
No scaling 
Demonstrate 
Review safety precautions
Observe trainee pe r f o rmance

Teams of two 
Correct as needed 

Posit ioning (emphas ize safety and . productivity )
Demonstrate - safe procedures 
Review safety precautions 
Observe trainee performance

Correct as needed 
Skills training 

Bolt line-up 
Instruction and practice 
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Drilling (emphas ize safety and productivity)
Demons trate - safe procedures 
Review safety precaut ions 
Observe trainee performance

Correct as needed 
Skills training 

Instructi on and practice

Bolting ( emphas ize safety and productivi ty)
Demonstrate - safe procedures 
Review safety precautions 
Obs erve trainee perf ormance

No s hell or res in 
Correct as needed

Skills training 
No shell or res in 
Ins tructi on and practice 

Observe trainee performance and skill with shell and res in 
Correct as needed 

End-of -Shif t  Shutdown 
Demons trate - safe procedures
Observe trainee performance 

Correct as needed 
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LESSON 14 

LECTURE GUIDE 

- HANDS-ON TRAINING ON THE SURFACE OR AWAY FROM PRODUCTION -

This section discus ses hands-on training with a s urface roof bolter 
machine or one underground away from production. The bas ic approach is for
you to demons trate each task in the checklis t ,  s tating each step of the 
task and what the trainee should see and do. Then each trainee will per­
form all tasks correctly and safely. You should observe t rainee perfor­
mance and correct it , if needed. Safety training should be emphasized on
the more hazardous tasks.  One t he trainee can do the task correctly and 
safely, you should give· additional skills training on job phases with high
impact on product ivity. Interview experienced roof bolter machine opera­
tors at your mine to determine what techniques they use to do the tasks 
quickly while following correct procedures .  Teach these techniques to  the
trainees and supervise their practice until they can do tasks in twice the
average t ime required for an experienced operator. These t imes should be 
available f rom your production department . 

An outline is at tached for exercises with a machine on the surface or 
away from p roduction. Note that the exercises proceed in the same order as
the phases of the checklis t .  Trainees should use their checklis t s  during 
this t raining .  

1 . 0  Pre-Operational Checks 

You should demons trate each step of pre-operat ional checks in the or­
der in which they appear in the checklis t .  Call out each step and what you
see and do. Have each trainee perform each task at the dis tribut ion center
or breaker box , and observe their performance. 

Correct any incorrect procedures or safety precaut ions . The other
tasks should be demons trated , but not performed by the trainees. 

2. 0 Control Functions and Machine Operat ion Checks

Af ter you energize the machine , demons trate the function of each con­
trol .  Then demons t rate the steps  in machine operation checks . 

3 . 0 Preparation for Maintenance

Demonst rate the tasks in preparation for maintenance. Observe trainee
performance in disconnecting power at the distribut ion center or breaker 
box. Correct errors in procedures or safety precaut ions. Reenergize the
machine for the next task. 

4 . 0 Tramming

Demonst rate the procedures and safety precaut ions in tramming.  Have
trainees tram at least 200 feet and around a left and r ight turn. Have 
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them tram through a check curtain , if you use them in your mine . Correct 
any e r rors in p rocedure or saf ety precautions . 

Once the trainees can perf orm the tasks correctly and safely , give 
them some skills training in tramming quickly from place to place. Teach
them any techniques exper ienced roof bolter operators use to get the job 
done quickly ( if they do not violate correct procedure s ) .  Give them super ­
vised practice until they can tram correctly from place t o  place in no more
than twice the time it takes an experienced machine operator.  

5 . 0 Face Preparation

-Demonstrate the procedures and safety precautions of face preparation
at a bolted entry. Emphasize safety precautions . Review major causes of 
injuries and falls , as well as the safety precauti ons in Table 1 .  Scaling
of roof should be demonstrated later at a production face. 

Separate the trainees into teams of two and have them conduct face 
preparation tasks at two or three entries around an unused intersection. 
Post warning s igns to keep other vehicles out . Observe trainee perf ormance 
and correct errors in procedures or safety precautions . 

Emphasize gas checks , roof sounding , and setting temporary support s .
Do not emphas ize s peed. 

6 . 0 Positioning

Demonstate the pro�edures  and safety precautions of pos itioning at the
same f ully-bolted entry. Emphas ize both safety and productivity. Review 
the most imp ortant safety precautions in Table 2. Demonstrate safe and 
correct pos itioning procedure s .  Then have each trainee perfo rm the tasks
and correct any errors in safety precautions or procedures . 

TABLE 1 .  - Face Preparation Accidents and Procedures 

PRIMARY CAUSES OF ROOF FALL ACCIDENTS 

Failure to comply with adopted roof
control plan 

Failure to use or improper use of tem­
p orary supports 

Failure to take down or secure loose
roof 

Failure to examine roof or incorrect
analysis  

Failure to follow adopted rules or in­
structi ons 
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TABLE 1 ( Continued). - Face Preparation Accidents and Procedures 

SAFETY PROCEDURES 

No one beyond supported roof unles s
setting temporary supports 

Test atmosphere every 20 minutes 

Watch and listen to roof 

Pry upward when scaling 

Face working face 

Maintain clear line of retreat 

TABLE 2. - Machine and Boom Positioning Safety Practices 

Stay Clear of : Boom 
Stab Jack
Rib 
Pinch Points 
Temporary Supports

Watch Out for : Othe r Workers 
Poor Footing 

After they can pos ition the machine safely , give them skills training
in rapid and correct pos itioning. Teach them techniques experienced roof 
bolter operators use at your mine fo line up parts of the machine with· 
bolts in the last row so they can drill holes with a minimum number of 
movements .  Teach them final machine and boom positioning techniques that 
minimize  pos itioning time . Trainees should practice these tasks under your
coaching until they can pos ition the machine in no more than t1>1ice the time
it takes  an exper ienced machine operator. 

7 .  0 Drilling

Demonstrate the procedures and safety precautions of drilling at the
s ame fully-bolted entry. Emphas ize both safety and productivity. Review
the maj or cause s . of injurie s , as well as safety precautions in Table 3. 
Demonstrate safe and correct drilling procedures .  C omment on drill steel 
reactions and what they mean . Have each trainee perform the tasks and cor­
rect any errors in safety procedures or precautions . 
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TABLE 3 .  - Drilling Accidents and Procedures 

Accidents : Particles in Eyes
Wrench Slipped 
Mashed Fingers 
Wrong Control 
Hit by Rock 
Hit by Lowered Boom
Lost Balance 
Holding Rotating Steel 

Safety Procedures : Wear Safety Glasses
Do Not Use Wrench 
Watch for Pinch Points
Watch Controls 
Stay Under Canopy 
Watch Lowering Boom 
Watch Poor Footing 
Do Not Hold Rotating Steel

After they can drill safely , give them skills tra ining in rapid and 
correct drilling. Teach them techniques experienced roof bolter operators
use to drill a hole quickly wi thout abus ing the machine or drill bit s .  
Trainees should practice these tasks under your coaching until they can 
drill a hole in no more than twice the t ime it  t akes an experienced opera­
tor.  Check with your roof control department and see if there are any re­
s tric tions on drilling extra holes in an already bolted roof. You may be 
required to plug each hole or ins tall bolt s in them. 

8 ,  0 Bolting 

Since roof bolts are expens ive , your trainees probably cannot pract ice
ins talling one bolt after another until they do it correctly. However, 
mos t  bolting in juries occur before torqueing. The mos t efficient pract ice 
approach will be to remove the expans ion shell on mechanical bolts and 
leave out the res in cartridges for res in bolts . They can prac tice insert­
ing, rais ing , and applying torque to the bolts unt il they can do it safely 
and eff i c iently.  Then they can prac tice the full opera tion with shells and
res i'n for two bolts apiece. 

Demonstrate the procedures and safety precaut ions of bolting at the 
s ame f ully-bolted entry. Emphasize safety and product ivity, Discuss the · 
ma jor causes of in juries , as well as safety precaut ions in Table 4.  Demon­
s trate safe and correct bolt ing procedures ,  Have each trainee perform the 
tasks and correct any errors in safety procedures or precautions . 

After they can bolt safely , give them skills training in rapid and 
correc t  bolting .  Teach them techniques experienced roof bolter operators
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TABLE 4.  - Bolting Accident s  and Procedures 

Accident s :  Hand Between Plate and Roof 
Fell or Tripped 
Struck by Bolt or Plate
Wrong Control 
Struck by Wrench 
Fingers in Pinch Points
Cuts Bending Bolts 
Particles in Eyes 

Safety Procedures : Do Not Hold Bolt
Watch Footing 
Handle Bolt s Carefully 
Check Control 
Clamp /Guide Wrench 
Watch Pinch Points  
Wear Safety Glas ses

use to ins tall bolts quickly without violating safety procedures .  Trainees 
should practice these tasks under your coaching until they can ins tall a
bolt in no more than twice the t ime it takes an experienced operator. 

9 . 0 End-of-Shift Shutdown

Demonstrate the procedures and safety precautions of end-of-shift 
s hutdown as you leave the mine at the end of each shift .  Call out each
s tep and what you see and do. Have each trainee perform each task at the
dis tribut ion center or breaker box and observe their performance. 

Correct any incorrect procedures or safety precaut ions . The other
tasks should be demons trated , but not performed by the trainees. 
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EXERC ISE OUTLINE 

Pre-Operational Checks
Demonstrate 

Activity 

Observe trainee performance ( inspect electrical system)
Correct as needed 

Machine Operation Checks 
Discus s control functions
Demonstrate 

Preparation for Maintenance
Demonstrate 
Observe trainee performance (power)

Correct as needed 

Reenergize Machine 

Tramming (some productivity emphas is )
Demons trate 
Observe trainee perf ormance 

Tram at least 200 feet 
Around right and left turn
Through check curtain 
Correct as needed 

Ski lls and Raising 

Face Preparation (emphas ize safety) 
Under permanently supported roof
No scaling 
Demons trate
Review safety precautions 
Observe trainee performance

Teams of two 
Correct as needed

Posi tioning (emphas ize safety and productivi ty )
. Demons trate - safe procedures 
Review safety precautions 
Observe trainee performance

Correct as needed
Ski lls training 

Bolt line-up 
Instruction and pract ice 
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Drilling (emphas ize safety and product ivity)
Demons trate - safe procedures 
Review safety precautions 
Observe trainee performance

Correct as needed 
Skills training 

Instruction and practice 

Bolting (emphas ize safety and productivi ty)
Demons trate - safe procedures 
Review safety precautions 
Observe trainee performance

No shell or res in 
Correct as needed

Skills training 
No shell or resin 
Ins truction and pract ice 

Observe trainee performance and skill with shell and res in
Correct as needed 

End-of-Shift Shutdown 
Demons trate - safe procedures
Observe trainee performance 

Correct as needed 
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LESSON 1 5  

LECTURE GUIDE 

- HANDS-ON TRAINING AT THE FACE -

This les s on outlines hands-on training with a roof bolter machine at
the face in producti on.  It  assumes that trainees have already received 
training with a machine on the surface or away from producti on.  If  this is  
not  the case , you should use the procedures in Les son 14  for all tasks ex­
cept scaling the roof .  For scaling, use the procedures in this les son. 

The bas ic approach of  hands -on training at the face is to  review the 
tasks learned away from the face , learn roof inspect ion and scaling, and
practice all roof bolter operator tasks under product i on conditi ons . An 
outline of  "at the face exercises " is at tached. Trainees should use their 

· checklis t  during this training.

1 . 0  Pre�Operat ional Checks , Machine Operation Checks , Preparation for
Maintenance 

Review the procedures and safety precautions in the first  four phases . 
Have one trainee perform each task on a rotating bas is as you proceed 
through the checklis t .  Observe their perf ormance and correct as needed . 

2. 0 Face Preparation

Review face preparation procedures .  Demons trate tes ting the atmos­
phere, then have one trainee perf o rm the test and correct his errors .  Per­
f orm visual inspection of the roof and ribs . Point out any defect s ,  such 
as slips , cracks , or clay veins . Point out normal roof s ounds and describe
those s ight s and sounds that indicate an impending fall. 

Demons trate procedures and safety precautions of scaling. Have each 
trainee perform the scaling tasks and co rrect any errors . Do not emphasize
speed. 

Demons trate sounding of the roof and ribs . Point out the sounds of 
good roof and rib, and describe the s ound of bad roof or rib. Observe the
perf ormance of all trainees in this task and correct any errors in proce­
dures . or safety precaut ions . Again , do not emphas i ze s peed .  

Review the step s  in  sett ing temporary supports . Have teams of two set
temporary supports under your clo se supervis ion. Observe trainee perfor­
mance and correct any errors . Do  not emphas ize speed .  

Review the s teps in  marking bolt locations . Have one trainee mark 
bolt locations while you correct any errors in procedures or safety precau­
t ions .  
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3 . 0 Positioning , Drilling , and Bolting 

Review positioning , drilling , and bolting. After each review , have a 
team of  two trainees perform the task under your close supervis ion. Cor­
rect any errors in procedures or safety precautions . 

4 .  0 Full Cyc le 

Have a team of two trainees tram to the next face , pos ition the ma­
chine , prepare the face ,  and dri ll and bolt the roof.  Observe trainee per­
f ormance and correct errors in procedures or safety precautions . I f  the 
trainees are operating safely , continue skills training and practice.  Have 
a new team bolt each new face .  

5 .  0 E'nd-of -Shift  Shutdown 

Review end-of-shift  shutdown at the end of the shi f t .  Have one team 
perform the tasks while you observe and correct errors .  

Any observed unsafe acts should be  corrected immediately . Less crit­
i cal procedural errors and low productivi ty can be dis cussed with the 
trainee during production delays . 
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EXERC ISE OUTLINE 

Activity 

Pre-Operational Checks 
Review procedures 
One trainee perform each task

Rotating 
C orrect as needed

Machine Operation Checks 
Review procedures 
One trainee perform each task

Rotating 
C orrect as needed 

Preparation for Maintenance
Review procedures 

Tramming 

One trainee perform each task
Rotating 
C orrect as needed

Reenergize machine 

Review procedures 
One trainee perf orm each task

Correct as needed 

Face Preparation 
Review procedures 
Demonstrate atmospheric check
Observe trainee perf ormance 

One trainee 
Correct as needed 

Demonst�ate roof and rib inspection
Point out defects 
Point out normal sounds 
Describe warning sights and sounds

Demonstrate scaling 
Observe trainee perf ormance

All trainees 
Correct as needed 

Demonstrate roof and rib sounding
Point out normal sounds 
Describe bad sounds 

Observe trainee perf ormance
All trainees 
Correct as needed 
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Face Preparation ( Continued) 
Review sett ing temporary supports
Observe trainee performance

Teams of two 
Correct as needed 

Review marking bolt locations
Observe trainee performance 

One trainee 
Correct as needed 

Review pos i tioning 
Observe trainee performance

Teams of t wo 
Correct as needed 

Review drilling 
Observe trainee performance

Teams of t wo 
Correct as needed

Review bolt ing 
Observe trainee performance

Teams of t wo 
Correct as needed 

Observe Trainee Performance
Teams of two 
Tram, prepare ,  posi tion, drill,  bolt
Correct as needed 
Continue skills training 

New Team of Two Each Face 

Review End-of-Shift Shut down 

Observe Trainee Performance 
One team 
Correct as needed
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PRE-OP  CHECKS - Conti nued 

CABLE  
1 .  Connect i ons  - Secu re 
2 .  I ns u l a ti on  - Worn : Cuts : Sp l i ces
3 .  Locati on  - Nea r  Ri b ( Hang , I f  

Nece s sary )  

TRAVELWAY 
1 .  C l ea r  - No Debri s

· 2 . Wate r - None 
3 .  Roof - Secure

MECHAN I CAL SYSTEM
I Caution : Che.c.k ooJz. Vange.Jz. S-lgn I
1 .  Boom - Secure
2 .  O i l - Ful l : F i l te r  Screen - OK 
3 .  Hoses - Ti ght  : Leaks  : I nsu l ati on
4 .  L i ft Mechan i sm - Lea ks  : Damage : 

Secure 
5 .  E l ec tri cal Components - Secure 

Connecti on : I ns u l at i on 
6 .  Cabl e Reel -- Sec u re
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MECHAN I CAL SYSTEM - Conti nued 
F i re Suppre s s i o n  System 
1 .  Tampe r I ndi cator - I n  P l ace
2 .  Ca s i ng - Dents : Corro s i on 
3 .  Tubi ng  - Ki nks : Cracks 
4 .  Connecti ons - Secure 
5 .  Nozz l e s  - Cl ear  
Dus t System 
1 .  Tubi n g  - Secure : C uts
2 .  Col l ect ion  Box - C l ean
Contro l s 
1 .  Movement - Free 
2 .  Pos i t i on - Neutra l
Prov i s i ons 
1 .  Too l s
2 .  Steel 
3 .  Bo 1 ts 
4 .  Test Equ i pment
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l MACH I N E  OPE  RAT I ON

I Caution : Cf�e..c.k A:tmo.opheJte.. Eve..Jz.y 2 0  IM,Lnuxe.1.:, 
1 .  E l e ctri cal  - Recheck 
2 .  Power to Mach i ne - ON 
3 .  Area - Cl ear  of Personnel
4 .  Enter Cab - Ye l l 1

1C l ear 11 

5 .  Starter Button - Push  ON 

6 .  Pan i c Bar - P us h  OFF  
� - Starter Button - Push  ON ( Re s ta rt )
8 . L i  gh  ts - ON 

HYDRAUL I C  COMPON ENTS 
1 .  Pre s s ure Gauge - Correct Readi ng
2 .  Canopy - Ra i se : Lower S l i ght l y 
3 .  TRS - Ra i s e  : Lower S l i ghtl y 
4 .  Boom ( s )  - Check Al l Pos i t i on�

I 
Cauuon : Avoid Pinc.h, Squeeze

. Hand on Panic. Ba.IL 
5 .  Lower S tab  Jacks 
I Cauuon : Fe.e;t Cle.a.IL I 
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MACH I N E OPERAT I ON - Conti nued 

DRI LL COMPONENTS 
1 .  Chuck  - Rounded Edges  Cracks  Burrs
2 .  Gu i de - Secure 
3 .  Speeds - Check 
4 .  Vacuum - S uct i on

TRAM 
1 .  Boom ( s )  - Pos i t i on
2 .  S ta b  Jack s  - Ra i se
3 .  Canopy - Lowe r 
4 .  Cabl e - Pos i t i on 
5 .  Chocks - Remove 
6 .  Area - Cl ear  of Personnel
7 .  Body - Pos i t i on i n  Cab 

I Cauxlon : Wcvm PeMonnel Be.6oll.e. Mo v-<-ng I
8 .  B ra ke - Rel ea se  
9 .  Tram - Move Forward & Reverse

1 0 . B ra kes - Check 
NOTE : Repo rt Al l Ma l functi ons 
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I P R E  P ARAT I ON  FOR MA I N TENANCE I 

1 .  Pos i ti on - Outby Cros scut
2 .  B rakes - Set 
3 .  Boom ( s )  - Lower to Cri bbi ng 
I Caution :  Attac.h VANGER Sign I 

4 .  Chocks - I nsert 
5 .  Cabl e - Pos i ti on ( Ne ar  Ri b )

EL ECTR I CAL - A/C Powe r 
1 .  Power - O F F  ( At Box )
2 .  Cab l e - Di s connect 
3 .  Danger S i gn - Attach ( End of Cabl e )

ELECTRI CAL - D/C Power 
1 .  Powe r - O F F  ( At Ci rcu i t Brea ker )
2 .  N i p - Di sconnect 
3 .  Fuse - Remove : G i ve to Repa i rman
4 .  Da nger S i gn - Attach ( To N i p )  
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I TRAMM I NG I 
PREPARE MACH I N E  
1 .  Boom ( s )  - Pos i ti on
2 .  S tab  Jacks - Ra i se
3 .  Canopy - Lower 
4 .  Cabl e - Pos i ti on 
5 .  Area - C l ear  of  Personnel
6 .  Body - Pos i t i on i n  Cab 
I Caution:  Ke.ep En.:tUte. Body -Ln Cab

TRAM 
1 .  Area - Cl ea r  of Personnel
2 .  Bra ke - Rel ease  
3 .  Mach i ne - Tram 

NOTE : Be Al ert for Haza rds and
Personne l 

4 .  Pa rk - Outby
5 .  Brake - Set 
6 .  Mac h i ne - OFF  
7 .  Atmosphere - Tes t

NOTE : Test  at  a Max i mum of  5 Feet
Beyond Permanent Support 

8 .  Tram - I nby ( To Workp l ace )  
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FACE PREPARAT I ON 
1 .  Atmosphere - Tes t  

NOTE : Tes t  Under  Suppo rted Roof
Every 20 Mi nutes  

2 .  Roof & Ri bs - I ns pect  
3 .  Sca l e - Loose Materi a l  
4 .  Tempora ry Suppo rts - Set

NOTE : 2 Supports , 5 Foot Cente rs 
W i th i n 5 Feet o f  R i b & Face

5 .  Roof - Sound ( I f Bad , Sca l e )
6 .  Jacks - Set ( RC P )  
7 .  Pos ts - S et  ( RC P )  

NOTE : Use a Maxi mum o f  2 Wedges 
8 .  Rows - Set Al l 
9 .  Bo l t - Ma rk Pos i ti on ( RC P )

NOTE : U s e  RCP to Determi ne Pos i t i ons 
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POS I T I ON I NG 

POS IT ION  MACH I NE 
NOTE : Recheck Atmo sphere Every 20

Mi nutes 

TRAM TO WORKPLACE 
1 .  Area - Cl e ar  of  Pers onnel
2 .  Body - Pos i ti on i n  Cab 

I Ca�on : Keep En,tur.e Body I Mide. Cctb

3 .  Mach i ne - Ene rg i ze 
4 .  S i gnal - Ye l l 1 1 Cl ear 1 1

5 .  Bra ke - Re l ease  
6 .  Mach i ne - Tram ( Be Al ert fo r Hazards )
7 .  Mach i ne - Pos i ti on 
8 .  ATRS - Ra i se ( I f Equ i pped )
9 .  Boom( s )  - Pos i t i o n  
Cau.:tlon:  vo� P�ne Po�J,'1,Ll , Squeeze 

Wa.teh Tempo/taJl.y Suppow : 
Hand on Pavue Bait 

10 . Stab Jacks - Lower ( Feet C l e ar)
1 1 .  Canopy - Ra i s e  

119 



I DR I LL I NG ! 

TEST HOLE 
1 .  Fi rs t Hol e 
2 .  One Each Entry
3 .  l I Longe r 

DR I L L  STARTER HOL E  
1 .  Sta rte r Steel - Se l ect ( Length : 

D i amete r : Stra i ght  : Unpl ugge d )
2 .  Sta rter Stee l - I nsert i n  Chuck 

( Engage C l amp : Secure Gu i de )  
3 .  Boom ( s )  - Ra i se ( B i t  2 1 1  from Roof )  
4 .  Boom( s )  - Pos i t i on 
5 .  Dri l l  - Sta rt ( S l ow )  

I Ca.u;Uon : Vo Not Hold VtiJ.11 Steel I 
6 .  Feed - App ly  Rotati on  & Rel ea s e  Gui de
7 .  Dri l l  Reacti ons - Observe 
8 .  Dri l l  - To Proper Depth 

NOTE : Mechan i ca l  Bol t - l" Shorter -
Res i n Bo l t - 1 1

1 Longer 
9 .  Boom( s )  - Lower ( S l ow Rotati o n )

1 0 .  Rotati on  - Stop  : Remove Steel 
1 1 . S teel : S tow 
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DR I LL I NG - Conti nued 

DRILL F I N I SH I NG HOLE 
1 .  F i n i s h i n g  Steel  - Se l ect 
2 .  F i n i s h i ng Steel - I nsert i n  Chuck
3 .  Rotati on - Sta rt ( S l ow )  
4 .  Boom ( s )  - Rai s e  ( S l ow )  
5 .  Feed - App l y  : Rel ea se
6 .  Gu i de - Rel ea s e  
7 .  Steel Reacti ons  - Obse rve
8 .  Dri l l  - To Proper Depth 
9 .  Boom( s )  - Lower 

10 . Rota ti on - Sto p  
1 1 .  F i n i s h i ng S teel - Remove Stow 

DR ILL  W I TH EXTENS I ONS 
1 .  Lead Extens i ons - Se l ect 
2 .  Dri ver - Sel ect  : I nsert i n  Chuck 
3 .  Lead Extens i ons - I nsert i n  Hol e  :

Coupl e wi th Dr i ver 
I Cau.:tlon. :  Keep F-ln.geM Clean 06  Coup.Un.g I 
4 .  Dri l l  - To Prope r Depth
5 .  Boom ( s )  - Lower 
6 .  Rota ti on  - Stop  

NOTE : Add  Lead  Extens i on s  ( As Neede d )  
7 .  Steel Extens i ons - Remove : Stow 
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I BOLT I N G I 
I NSTALL MECHAN I CAL BOLT 
1 .  Wrench - Sel ect  ( Proper S i ze )  
2 .  Wrench - I ns ta l l i n  Chuck : Engage 

Cl amp 
3 .  Bol t - Sel ect ( Length : Threads OK )
4 .  Wa s h e r ,  P l ate , B l oc k  - Add 
5 .  Expans i on Shel l - Add : Remo ve Band

NOTE : Check Ea sy Rota ti on 
6 .  Bol t - I n sert i n  Ho l e  
7 .  Bo l t - Lowe r to Wrench 
Caution :  'Do No;t Ro;ta,te, OIL Raµ e C iuc. ,

Ro;tccte BoU b Hand 

8 .  Bol t  - Ra i se ( P l a te Loosel y  Aga i nst
Roof )  

TORQUE BOLT 
1 .  Torque Contro l - Engage 
2 .  To rque - Engage ( S l ow : Fu l l Speed 

No Thru s t )  
3 .  Torq ue - Rel ea s e  ( Reappl y : Rel ea s e )
4 .  Boom ( s )  - Lowe r 
5 .  Wrench - Remove : S tow 
6 .  P l a te - I nspect ( Ti g ht  I ns ta l l a ti o n )  

NOTE : For Low Coa l Bol t I ns ta l l at i on
a .  Bend Bo l t at 45° Ang l e  
b .  I n s e rt Bo l t  I n to Hol e 
c .  Stra i ghten Bol t 
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BOLT I NG - Conti nued 

I NSTALL RES I N  BOLT 
1 .  Wrench - Se l ect 
2 .  Wrench - I ns ta l l i n  Chuc k  : Engage

Cl amp 
3 .  Bo l t  - Sel ec t  ( Correct Length ) 
4 .  P l ate ,  B l oc k  - Add 
5 .  Res i n - Se l ec t  ( S i ze : Type : S he l f

L i fe )  
6 .  Re s i n - I nsert 
7 .  Bo l t  - I ns ert 
8 .  Bo l t  - Lower to Wrench

I Ca.utio n :  Vo No.t Ro.ta..te. oil. Ra.l6 e Chuc.k.,
. Ro.ta..te. By Hand 

9 .  Bo l t - Ra i s e ( 1 1
1 to 2 1 1 From Roof)  

10 . Res i n  - Mi x 
l Caution:  U-6e. Eye Pll.o.te.c.:Uon I
1 1 .  Bo l t - Rota te

NOTE : Use H i g h  Speed for Spec i fi ed
T ime 

1 2 . Bol t - Thru st  ( Aga i nst  Roof)  
NOTE : Ho l d  for Spec i fi ed T ime 

1 3 . Boom ( s )  - Lowe r 
14 . Wrench - Remove : S tow 
1 5 . P l a te - I ns pect  ( Ti ght : Excess Res i n )

NOTE : For Low Coal  I n s ta l l at i o n ,
Bend Bo l t a s  Mechan i cal  
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BOLT I N G  - Conti nued 

I NSTALL COMB I NATION BOLT 
1 .  Wrench - Se l ect 
2 .  Wrench  - I ns tal l i n  Chuck : Engage

C l amp 
3 .  Mechan i cal Secti on - Prepare
4 .  Wa s he r ,  Pl ate ,  B l oc k  - Add 
5 .  Res i n  Secti on - Prepare ( Mate Rebar

Coupl er  Hand-Ti g h t )  
6 .  Res i n  - I n se rt i n  Hol e 
7 .  Res i n  Secti o n  - I ns ert i n  Hol e 
8 .  Mechan i ca l  Secti on  - I n sert i n  Hol e

( Co up l e to Res i n  Secti on ) 
9 .  Bol t - Lower to Wrench 

I Caution. : Vo No.t Ro.ta,te, oil. Ra,w e. Chuc.k,
. Ro.tMe. By Hand 
1 0 . Bol t - Ra i se ( !,/ to ½ 1 1  From Roof )
1 1 . Res i n  - Mi x 

TORQUE BOLT 
1 .  Torque  Control - Engage 
2 .  To rque - Engage ( S l ow : Ful l Speed :

No Thru s t )  
3 .  Torque - Rel ea se  ( Reapply : Rel ea s e )
4 .  Boom ( s )  - Lower 
5 .  Wrench  - Remove : S tow 
6 .  Pl ate - I ns pect  ( Ti g ht : Exces s Res i n ) 
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REPOS IT ION I NG 
1 .  S tab  Jacks Ra i se 
2 .  Cano py - Lower 
3 .  Mach i ne - Pos i ti on
I Ca.ca-i..on : WaJtn Oihe.M Be,601te Mo ving

. Mac.lune, 
4 .  Boom ( s )  - Pos i ti on
5 .  Stab Jacks - Lower
6 .  Canopy - Ra i se 

TORQUE-TEST BOLT 
Mechan i cal  & Combi na ti o n  Bol t 
1 .  To rque Wrench - Se l ect ( Set  to Ze ro )
2 .  To rque Wrench - Ma te to Bo l t  
3 .  Torque - Turn Cl ockwi se ( Unti l Bol t 

Turns ) 
4 .  Torque - To RCP S pec i fi cati ons 
5 .  Torque Wrench - Remove : S tow 
Res i n  Bo l t 
1 .  Curi n g  T ime - To Manufacture r ' s

S pec i fi cat i ons 
2 .  Torque vJrench - Se l ect ( C l i ck Type ) 
3 .  I nd i cato r  - Set  ( To RCP Spec i fi cat i ons )
4 .  Torque Wrench - Mate to Bol t 
5 .  Bo l t - Torque ( Un ti l I ndi cator C l i c ks )
6 .  Wrench - Remove : S tow 
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REMOVE S UPPORTS 
1 .  Atmos phere - Tes t  
2 .  Roof  & Ri bs - I nspect 
3 .  Scal e - Loose Ma te ri a l  
4 .  Roof - Sound ( I f Bad , Scal e )  
5 .  Extra Bol ts - I ns ta l l ( I f Neede d )  
6 .  Supports - Remo ve : Stow 
Cau;Uon : ac.e. Walt un;ta,ln 

TRAM AWAY 
Provi s i on s  

Cle.alt Line. 0 6  Re;t!l.e.a.t 

1 .  Too l s - Ga the r : Stow 
2 .  Suppl i es - Ga the r : S tow 
3 .  Cab l e - Pos i ti on 
4 .  Tram - Away from· Work Area

a.u:tton :  e. 01te. Jtamm,tn,g , aJtn O e.M
Whe.n T1ta.mm-u19, Be. A.e.e.Jtt 601t 
Hazcvui6 & Ob.6bl.uc:Uon/2 
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END-OF-SH I FT SHUTDOWN 

1 .  Machi ne - Pa rk ( Outby Crosscut )
2 .  Tra vel way , Ai rway - Cl ear 
3 .  Curta i ns - Park Away From 
4 .  Brakes - Set 
5 .  Boom( s )  - Lower 
6 .  Motor - OFF  
7 .  Li ghts - OFF  
8 .  Chock B l ocks - I ns e rt 
9 .  Cab l e - Pos i ti on ( Near  Ri b )  

1 0 .  Powe r - OFF  ( At Box o r  Breaker )
1 1 .  Cabl e - Di s co nnect 
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