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PREFACE


Purpose
This training support package provides the instructor with a standardized lesson plan for presenting instruction for:

Task number:
071-W-1316

Task title:
Operate the Borelight

Conditions:
Given M16A1/A2, M4 carbine, M4 MWS, M249 (SAW), M60, M240B or M2 and the appropriate 10-meter bore-sight target for the proper aided vision devices, and a borelight.

Standard:
Operate borelight IAW Borelight Operators Manual and answer 14 out of 20 questions on the written test.
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OPERATE THE BORELIGHT
Effective Date: 26 October, 1998

SECTION I.
ADMINISTRATIVE DATA


All Courses

course number
course title

Including This

Operate the Borelight Device

Lesson 



Task(s)
task number
task title
Taught or
Identify the Characteristics of the Borelight

Supported 
Place the Borelight Device into Operation 


Perform Maintenance on Borelight Device


Zero the Borelight


Operate the Borelight Using Boresight Procedures.


Task(s)
task number
task title

Reinforced
N/A




Academic
The academic hours required to teach this course are as follows:

Hours



peacetime
mobilization



hours / methods
hours/methods
Describe the Borelight
15 min / L
15 min / L 

Place the Borelight Device into
15 min /L/C
15 min /L/C

Operation



Perform Maintenance on Borelight
15 min / L
15 min / L

Zero the Borelight
15 min / L/PE1
15 min / L / PE1

Operate the Borelight Using 
15 min /L/C/PE2/E
15 min /L/C/PE2/E

Boresight Procedures



*Total Hours
1.25 hr
1.25 hr


Test Lesson 
Hours
Lesson Number
Number
Testing:
N/A
N/A


Review of



test results


Prerequisite
lesson number
lesson title

Lesson(s)




N/A


Clearance
There are no clearance or access requirements for this lesson.

and Access 



References

number
title
date
para

No.
additional 

information

N/A
Borelight Operator’s Manual
2 May 97
All



Student

Study
NA

Assignments



Instructor
1-ITC instructor certified to teach Operate the Borelight

Requirements  4-Assistant instructors (AI’s must be familiar with Operation of Borelight)



Additional


Personnel 
NONE

Requirements 




Equipment
1
weapon per student 



Required
1
Overhead projector and screen


1
Aided vision device, or aiming light

1 Integral rail system or modular weapon system, spacer or appropriate mounting sight bracket per weapon.

1 (AA Battery) per Borelight Device



1 
Borelight with accessories per 2 students



Materials
instructor materials appropriate 10-meter boresight targets:

Required
Blank sheet of paper to boresight the Borelight


Scale 1 CM X 1CM(Offsets have markings for pre-determined weapons as derived from the weapon and sight combination. These offsets when transferred to the weapon will boresight the weapon for 300M on 5.56 mm and 500M on 7.62mm).  

Student materials: Individual weapon and aided vision device
 


Classroom,


Training Area,
One classroom for 40 students

and Range 


Requirements



Ammunition
None

Requirements



Instructional
Before presenting this lesson, thoroughly prepare by studying this lesson and the

Guidance
reference material. The day prior to training, the primary instructor will brief the chief instructor.


Proponent
NAME
Rank
    Position
   Date

Lesson
Carrion, Miguel
MSG
Chief Instructor
26 OCT 98
Plan
Burbank, Greg
SGT
___Instructor__
26 OCT 98
Approvals
Shoemaker, Ron
SSG
___Instructor__
26 OCT 98


SECTION II. 
INTRODUCTION


Method of instruction: L


Instructor to student ratio is: 1:10

Time of instruction: 5 min

Media used: Overhead Projector, screen and actual equipment

Motivator
As part of your training, you will be required to qualify with the weapon you are boresighting during day or night qualification using a night vision device, a weapon sight or a combination of a night vision device and an aiming light. Before you do this, a boresight zero must be established with you, your weapon and your night sight and/or aiming light, in order to effectively engage a target. (Show slide #1 on Operate the borelight)


Terminal
At the completion of this lesson you [the student] will:

Learning



Objective
Action:
Operate the Borelight 

Conditions:
Daylight on a 10 meter flat surface,  given an unzeroed weapon, and a borelight device with accessories

Standard:
The weapon must boresight IAW the Borelight Operator’s Manual pages 17 through 26

Safety
 Visible Laser Radiation - Avoid direct exposure to the beam.

Requirements
 

· Do not stare into the visible laser beam.

· Do not look into the visible laser beam through binoculars or telescopes.

· Do not point the visible laser beam at mirror-like surfaces.

· Do not shine the visible laser beam into other individual's eyes.

Warning - Make sure the weapon is CLEAR and on SAFE before proceeding with borelight operations!


Risk


Assessment
MED (Visible Laser Radiation - Avoid direct exposure to the beam.)

Level



Environmental
NONE

Considerations


Evaluation
At the end of this class, you will have operated the borelight IAW with the Borelight Operators Manual.  Prior to zeroing your weapon on the zeroing range you will operate the borelight and your performance will be measured IAW the Borelight Operators Manual.


Instructional
This might be your first training on the Borelight.  The purpose of this course 

Lead in
is to teach you how to operate the borelight with an individual or crew served weapon IAW the Borelight Operators Manual.  If you don't get an accurate boresight you will not be able to effectively engage targets when you live fire.  Also remember that every barrel is unique and each weapon must be zeroed and boresighted with the borelight.

SECTION III. 
PRESENTATION


A. ENABLING LEARNING OBJECTIVE A

TRANSITION:
Each night or day vision sight has specific boresight offset.  In order to obtain that specific offset, you must first familiarize yourself with the borelight.

NOTE:  (show slide #2 on characteristics)

Action:
Identify the Characteristics of the Borelight 

Conditions:
A classroom environment, 1 borelight device, and borelight manual on site.

Standards:
Identify the 7 major components of the borelight device IAW borelight manual pages 1 through 5

1.
Learning Step/Activity: Identify the Characteristics of the Borelight.

Method of instruction: LECTURE


Instructor to student ratio is: 1:10

Time of instruction: 15 min

Media: Overhead Projector, screen and actual equipment

WARNING:  Before inserting borelight into weapon, perform PMCS, clear weapon and visually inspect the chamber to insure that it is clear of obstructions and there are no obstructions, and no ammunition is in position to be chambered.  Clean if necessary.

a. System Description: The borelight is a Class IIIa laser that emits a highly collimated beam of visible light for precise zeroing of an aiming light or weapon sight to the weapon. The borelight assembly includes mandrels that are attached inline to the visible laser component of the borelight. The assembly is inserted into the muzzle end of the weapon to accomplish weapon - boresighting.

The borelight is used in combination with the aiming light or weapon sight using naked eyes, powered optics, or night vision devices.

b. General Characteristics: 


Weight (with one battery)
9.25 ounces


Length
3.5 in.


Width
0.8 in.


Height
2.0 in.

c. Description of Major Components:

1) Borelight Assembly: (show slide #3 on characteristics)
The borelight assembly is a compact; lightweight advanced Electro-optical assembly, which provides a highly collimated beam of visible energy for weapon aiming. The borelight assembly incorporates:

a) Integral Beam Adjusters: The adjuster allows fine alignment of the borelight laser beam when boresighting the borelight to the barrel.

b) Mode Selector Switch: The Off/On/Tng switch enables the operator to continuously operate the borelight by rotating the switch from Off to the on position.  To perform dry fire exercises switch to the training mode.

2) Mandrels: 5.56mm, 7.62mm, .50 Cal:

Mandrels are selectable metal rods, which screw to the rear of the borelight and are designed to fit the muzzle of the selected weapon.

3) 10 Meter String:

The 10-Meter String/Cord provides a precise measurement tool for spacing the borelight from the target when performing the boresighting procedure.

4) Battery (AA):

A single AA battery is used as a power supply for operating the borelight. The use of a high quality battery is recommended.

5) Manual:

The manual details operation, maintenance and general information on the borelight.

6) Carrying Bag:

The borelight is supplied with a carrying bag. The bag is made out of waterproof fabric, neatly holds all components, and is easily attached to the web belt.

7)
Targets - Scale 1 CM X 1 CM:

The targets have markings for predetermined weapon offsets as derived from the weapon and sight combinations. These offsets when transferred to the weapon will boresight the weapon for 300M.

M16A1/A2








M4 Modular Weapon System

a)  Thermal Weapon Sight(AN/PAS-13)(V)2/3
  a)  Thermal Weapon Sight(AN/PAS-13)(V)2/3 w/spacer

b)  Close Combat Optic w/gooseneck mount
  b)  Close Combat Optic Top Rail W/half moon spacer

c)  AN/PAQ-4B/C On Bracket Assembly

  c)  AN/PAQ-4B/C Left Side Rail Forward

d)  AN/PEQ-2A    On  Bracket Assembly

  d)  AN/PEQ-2A On Left side Rail Forward

e)  AN/PVS-4







  e)  AN/PVS-4 With 7/8" Spacer

f)  AN/PAQ-4B/C w/spacer on carrying handle   f)   Backup Iron Sight

g)  AN/PEQ-2A    w/spacer on carrying handle    g)  AN/PVS-14 W/mounting adapter

NOTE:  
The M4 Carbine will be configured with the same equipment as the Modular weapon sight, except:





1.  All lasers will be mounted with the Bracket Assembly.

           M249 SAW











M240B 
a)   Thermal Weapon Sight (AN/PAS-13)(V)2

a)  Thermal Weapon Sight(AN/PAS-13)(V)2

b)   AN/PEQ-2A On Mounting Bracket W/spacer
b)  AN/PEQ-2A on Top Rail Forward

         c)   AN/PVS-4








c)  AN/PVS-4

         d)   Machinegun Optic (MGO)





d)   Machinegun Optic (MGO)




M60 Machinegun 







M2 Fifty Caliber

a)   Thermal Weapon Sight (AN/PAS-13)(V)2

a)  Thermal Weapon Sight(AN/PAS-13)(V)3

b)   AN/PEQ-2A On Mounting Bracket W/spacer
b)  AN/PEQ-2A on Top Rail Forward

         c)   AN/PVS-4








c)  AN/TVS-5

d)   Machinegun Optic (MGO)

M24 SNIPER RIFLE








a)   AN/PVS-10





b)   Thermal Weapon Sight (AN/PAS-13)(V)3








NOTE:  1)  A Picatinny style feed tray cover can be purchased for the M249 by the unit.  The offset for that
configuration is 7cm down from the cross hair.


2)   The MGO will only be mounted on the M249 when the M249 is employed as a light machinegun.

QUESTION:  What 3 types of mandrels are there for the borelight?

ANSWER: 5.56mm, 7.62mm, and .50 cal.

QUESTION: Is the borelight eye safe?


ANSWER: No.

TRANSITION:
Now that you know what the characteristics are, we will discuss the principles of operation.


B.
ENABLING LEARNING OBJECTIVE B

TRANSITION:
Now that you can identify the major components of the borelight, we can discuss how to place the borelight device into operation. (Show slide #4 on borelight operation)

Action:
Place the Borelight Device into Operation

Conditions:
Daylight on a 10-meter flat surface,  given an unzeroed weapon with an aided device mounted, and a borelight device with accessories

Standards:
Place the borelight device into operation IAW  the borelight Operators Manual page 6 through 11


1.  Learning Step/Activity: Operating Instructions.
Method of instruction: Lecture  

Instructor to student ratio is: 1:10

Time of instruction: 15 min

Media: Actual equipment

Danger

VISIBLE LASER RADIATION -

AVOID DIRECT EXPOSURE TO THE BEAM


· Do not stare into the visible laser beam.

· Do not look into the visible laser beam through binoculars or telescopes.

· Do not point the visible laser beam at mirror-like surfaces.

· Do not shine the visible laser beam into other individuals eyes.

a. Battery Installation:


WARNING

· Visible laser radiation- To reduce the risk of injury AVOID DIRECT EXPOSURE TO THE BEAM- Use Ballistic Laser Eye Protection (BLEP's) when handling/operating the borelight and do not store the borelight with the battery installed.

To install the battery, simply unscrew the battery cap and install a single AA battery. Orient the battery with the positive end facing the battery cap. A (+) sign is provided inside the battery cap for reference.

b. The Mode Selector Switch:(show slide #5 on selector lever)
The Mode Selector switch is conveniently located on the forward end (Opposite the Mandrel attachment point) of the Borelight and can be easily activated when mounted on the weapons barrel. The Selector switch has 3 positions:

        SELECTOR                    OPERATION
          POSITION
              OFF                      The borelight will not

                                           Operate

              ON                        The borelight beam will

                                           Operate continuously

             TNG                      The borelight beam will

operate for a split second when the trigger Is pulled.



c.
Mandrel attachment: (show slide #6 on mantle and battery compartment)

The borelight comes with three attachment mandrels:

1) 5.56mm

2) 7.62mm

3) .50 cal.

d.
Adjusters: (show slide #7 on windage and elevation adjusters)

The borelight is equipped with boresight adjusters for boresighting the borelight to the weapon. Adjuster movement has tactile clicks. Each click moves the beam 2mm at 10 meters.  The borelight adjusters move the beam in true horizontal and vertical directions.

ADJUSTER ROTATION:

Zeroing The Borelight Beam
Adjuster movement
Beam movement

Top Adjuster

Elevation
CW

CCW
Up

Down

Side Adjuster

Azimuth (windage)
CW

CCW
Right

Left

NOTE: (show slide #8 on place into operation)

QUESTION: Which way do you turn the top adjuster to turn the borelight beam up?


ANSWER: CW

QUESTION: Which way do you turn the side adjuster to turn through beam right?

ANSWER: CW

TRANSITION:
Now that you know how to place the borelight into operation, you need to make sure that the borelight is properly maintained. (Show slide #9 on PMCS)


C.
ENABLING LEARNING OBJECTIVE C

TRANSITION:
Keeping the borelight properly maintained is part of your operational procedures.

Action:
Perform Maintenance on Borelight Device

Conditions:
Daylight on a 10-meter flat surface,  given an unzeroed weapon, and a borelight device with accessories

Standards:
Perform maintenance on borelight device IAW  the Borelight Operators Manual page 27

1. Learning Step/Activity: Maintenance Procedures.

Method of instruction: Demonstration
Instructor to student ratio is: 1:10
Time of instruction: 15 min
Media: Actual equipment
a.
Clean the borelight by flushing with water and wiping with a soft cloth. Such cleaning should be done whenever the borelight becomes dirty or after exposure to salt water.

b. To clean the aiming beam window, wipe using a soft cloth with clean water, alcohol, or general purpose window cleaner.

QUESTION: Do you use harsh chemicals, like Simple Green to flush the borelight after exposure to salt water? 

ANSWER: No, use water.

QUESTION: Can you use general purpose cleaner to clean the aiming beam window?

ANSWER: Yes.

TRANSITION:
Now that you know how to keep the borelight clean, let us use this piece of equipment.

D.
ENABLING LEARNING OBJECTIVE D

TRANSITION:
In order to work with this precision tool, you must ensure the tool itself is in proper working condition. (Show slide #10 on zero the borelight concept)

Action:
Zero the Borelight

Conditions:
Daylight on a 10-meter flat surface,  given a weapon, and a borelight device with accessories

Standards:
Zero the borelight IAW  the Borelight Operators Manual page 12 through 14

WARINING:  Failure to complete this task to standard will result in wasted rounds and wasted time.  You must meticulously complete each task in order to acquire a good zero with the borelight.

1. Learning Step/Activity: Zero preset.(show slide #11 on zero preset)
Method of instruction: PE-1
Instructor to student ratio is: 1:10
Time of instruction: 15 min
Media: Actual equipment

NOTE:
This section provides information on zeroing the borelight. The borelight should be checked for zero at the start of each boresighting procedure.

a. Zero Preset: The borelight incorporates a unique zero preset feature which enables the laser beam to be nearly aligned when the borelight is initially inserted into the weapon.

To establish initial zero, rotate each adjuster clockwise to its end of travel. Then rotate each adjuster back 3 turns and align the white dot with the front adjuster flange.

CAUTION: DO NOT OVER ADJUST OR POINT LASER AT SOLDIERS OR REFLECTIVE MATERIAL

NOTE: (show slide #12 on offsets)

b. Borelight zeroing procedure: Stabilize the weapon. The weapon can be stabilized in a rifle box rest or in a field location by laying 2 rucksacks side by side.  Lay your rifle sideways on the rucksacks and then lay another rucksack on top of your rifle to stabilize.

NOTE:  Orientation of the weapon is irrelevant.

1) Select the mandrel for the weapon being boresighted and attach it the borelight.

2) Insert the mandrel into the muzzle of the weapon. The borelight is seated properly when no further travel of the mandrel into the muzzle is permitted.

3) Turn the borelight on. With the help of an assistant, secure the zeroing mark approximately ten meters from the end of the barrel so that the laser dot strikes the zeroing mark.

NOTE:  The offset and zeroing mark must be kept stable during boresight procedure.

      The ten-meter measurement for the offset should be measured from the end of the weapon.

4) Slowly rotate the borelight 360 degrees while watching the red dot made by the laser on the zeroing mark. If the red dot spins on itself the borelight is boresighted to the weapon.

NOTE:  Only turn the borelight counterclockwise from the gunner's point of view or the mantle will unscrew.

NOTE:  If the laser dot rotates in a circular pattern, the windage and/or elevation must be adjusted using the following procedures: (show slide #13 on start point). (Show slide #14 on half turn)

NOTE:  (show slide #15 on reference point)

a) Slowly rotate the borelight one half turn. Note the new location of the laser dot.

b) Adjust the windage and elevation until the laser dot moves one half the space from its original location.

c) Continue the procedure until the laser dot spins on itself when the borelight is rotated.  Dot must spin on itself or within a one cm circle.(show slide #16 on zeroed borelight)
d) The weapon - sight combination is now ready to be boresighted. 

NOTE:  If you can't find the borelight on the offset move the offset to two meters and start there.


It is convenient to start with the adjuster pointing down but not necessary.

QUESTION: What can you use to stabilize the weapon prior to zeroing the borelight in the field?

ANSWER:  Place the weapon on two rucksacks and put one on top of the weapon.

QUESTION: How far away should the offset be in order to place the laser dot center of the target?

ANSWER:  Approximately 10 Meters from the end of the barrel.

TRANSITION:
Now that the borelight is zeroed, you are now able to place the Borelight into operation.


E.
ENABLING LEARNING OBJECTIVE E

TRANSITION:
Your next objective is your primary goal for this class. (Show slide # 17,18 on trajectory)

Action:
Operate the Borelight Using Boresight Procedures

Conditions:
Daylight on a 10-meter flat surface,  given an unzeroed weapon, and a borelight device with accessories

Standards:
Operate the borelight using boresight procedures IAW  the Borelight Operators Manual page 15 through 16

1. Learning Step/Activity: Boresighting Procedure. (show slide #19 on conclusion)
Method of instruction: Demonstration
Instructor to student ratio is: 1:10
Time of instruction: 15 min
Media: Actual equipment
a. This procedure is used to boresight the weapon for 300 meters. Completing this procedure requires a minimum of two people. For specific weapon and sight combinations, follow the instruction on the offset.

1) Select the offset for the weapon and sight combination being boresighted.

2) Position the offset approximately 10 Meters away.

3) Stabilize the weapon and insert the borelight into the muzzle. Turn the borelight on.

4) Adjust the offset as required to place the sighting device on the sights zero point.

5) Adjust windage and elevation until the bore light laser dot is on the small black dot.
6) Turn the laser off and remove the borelight and mandrel from the weapon carefully so that you do not damage the borelight device.

QUESTION: How many meters is this procedure boresighted for?


ANSWER: M4/16 series and M249 at 300 Meters. 

QUESTION: What must you do every time after you have boresighted a weapon and a sight device?


ANSWER: Turn the borelight off and recheck zero before boresighting another weapon.


SECTION IV.
SUMMARY

Method of instruction: Lecture


Instructor to student ratio is: 1:40

Time of instruction: .05 min.

Media: N/A

Review/
During this lesson you learned how to maintain, zero and boresight with the  

Summarize
borelight.  Are there any question pertaining to the training that you have 

Lesson
received.


NOTE:
Repeat the terminal learning objective of the lesson.

NOTE:
Determine if the students have learned the material presented by soliciting student questions and explanations.  Ask the students questions and correct misunderstandings.

Check on
QUESTIONS

Learning


a. What is the danger of using this borelight?



Answer: The laser.


b. Do you have to re-zero the borelight after every use?



Answer: Yes, The borelight must be checked after each weapon.

NOTE:
Solicit and answer the student’s questions.  This is not a graded activity.


Transition
We can not predict the enemy’s actions, but we can be prepare to react to it.

To Next
It is important to be ready for the unexpected; during the next lesson you will

Lesson
learn about the (insert title of next lesson)  _____________________                            


SECTION V.
STUDENT EVALUATION


Testing


Requirements
None


NOTE:
Rapid, immediate feedback is essential to effective learning.  Schedule and provide feedback on the evaluation and any information to help answer student’s questions about the test.  Provide remedial training as needed.

Feedback
1.  Provide remedial training on site as needed.

Requirement
2.  Establish concurrent station for training re-enforcement.


NOTE:   END OF LESSON

BORELIGHT EVALUATION


1.  To zero the bore light, what distance from the bore light do you place the zeroing mark?  ______________
2. What range is the weapon zeroed for once it has been boresighted?    ______________ Meters

3.  From the gunners point of view, what direction do you always turn the bore light?  ______CW  /  CCW____
4.  How can you tell the bore light is boresighted to the weapon? ____________________________________

5.  Is the orientation of the weapon when zeroing the bore light important?                  ________Y   / N_______

6.  Is the stability of the weapon important during zeroing and bore sighting a weapon?  ______Y_/_N_______

7.  What are the three types of mandrels that come with the bore light?   _________   _________   _________          

8.  Is the bore light eye safe?                                                                                           ________Y_/_N______

9.  What are the three modes on the selector lever?                                 _________   _________   _________   

10.What mode do you select when you want the bore light to stay on continuously?   ____________________

11.What mode do you select when you want to conduct dry fire exercises?                 ____________________

12.How do you activate the bore light in the training mode?        _____________________________________

13.No matter how the bore light is orientated the adjuster on the top/bottom adjusts the?  Windage / Elevation_

14.No matter how the bore light is orientated the adjuster on the side adjusts the?             Windage / Elevation_               

15.How many mm does one click on either adjuster equal at ten meters?                           _________________

16.When performing PMCS the bore light can you use a general purpose cleaner?           _____Y_/__N______

17.Should the bore light zero be checked on each weapon?                                               _____Y_/__N______

18.Should the offset be handheld during the bore sighting procedure?                               _____Y_/__N______

19.Where is the reference point? (See diagram) 








        
A    B    C    D

20.Which position shows the proper zero preset?  (See diagram)                                                  A    B    C    D  
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