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This manual provides guidance for planning and executing training on the 5.56-mm M16-series rifle (M16A1/A2/A3/A4) and M4 carbine. It is a guide for commanders, leaders, and instructors to develop training programs, plans, and lessons that meet the objectives or intent of the United States Army rifle marksmanship program and FM 25-100 (Training the Force).

This manual is organized to lead the trainer through the material needed to conduct training during initial entry training (IET) and unit sustainment training. Preliminary subjects include discussion on the weapons’ capabilities, mechanical training, and the fundamentals and principles of rifle marksmanship. Live-fire applications are scheduled after the soldier has demonstrated preliminary skills.

The proponent of this publication is the U.S. Army Infantry School. Send comments and recommendations for improving this manual to doctrine@benning.army.mil or on DA Form 2028 (Recommended Changes to Publications and Forms) to Commandant,  U.S. Army Infantry School, ATTN: ATSH-ATD, Fort Benning, Georgia 31905-5000; DSN: 835-4704; commercial: (706) 545-5107.  Unless otherwise stated, whenever the masculine gender is used, both men and women are included. 
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An effective unit marksmanship program reflects the priority, emphasis, and interest of commanders and trainers. This chapter provides a proven rifle marksmanship training strategy as guidance in establishing and conducting an effective training program. The strategy consists of the progressive individual training periods taught during initial entry training (IET). It progresses into advanced skills and concludes with advanced reading material. Refresher training need only be conducted on periods that are deemed necessary.

The proficiency attained by a soldier depends on proper training and application of the basic marksmanship fundamentals. During initial marksmanship training, emphasis is on learning the firing fundamentals, which are taught in four phases-preliminary rifle instruction, downrange feedback, field firing, and advanced firing exercises. This prepares soldiers for advanced optic and laser training for combat-type collective exercises and real world deployments. 




 Section I. TRAINING OVERVIEW 


  
This section details the effective and proven method of training the soldier in preliminary rifle marksmanship. The following marksmanship training guide contains the current tasks that are trained in basic rifle marksmanship programs, during basic combat training at Army training centers (ATCs), and during infantry one-station unit training (OSUT). It provides a basis for structuring unit sustainment programs. The unit normally performs a diagnostic test of the tasks and only conducts training on specific periods for soldiers who must improve their basic firing skills. Training is usually conducted in a shorter time frame than at IET. 

 1-1. OBJECTIVES 


  
The procedures and methods used in the Army basic rifle marksmanship program are based on the concept that soldiers must become skilled marksmen. FM 25-100 stresses marksmanship as a paramount soldier skill. The basic firing skills and exercises outlined in this manual must be part of every unit’s marksmanship training program. Unit commanders must focus their basic and advanced marksmanship training programs to support their respective mission-essential task list (METL). 


  1-2. TRAINING STRATEGY 


  
Training strategy is the overall concept for integrating resources into a program to train the individual and collective skills needed to perform a unit’s wartime mission. Training strategies for basic rifle marksmanship are implemented in TRADOC institutions (IET, Noncommissioned Officers Education System [NCOES], Infantry Officer Basic Course [IOBC]) and in units. The overall training strategy is multifaceted and includes supporting strategies that use resources such as publications, ranges, ammunition, training aids and devices, simulators, and simulations. These strategies focus on developing the critical soldier and leader skills required for success in combat.

Two primary components form the training strategy: initial training and sustainment training. Both may include individual and collective skills. Initial training must be taught correctly the first time. A task taught correctly and learned well is retained longer and skills can be sustained. However, an individual or unit eventually loses skill proficiency. This learning decay depends on many factors such as the difficulty and complexity of the task. Personnel turnover is a main factor in decay of collective skills, since the loss of critical team members requires retraining to regain proficiency. If a long period elapses between initial and sustainment sessions or training doctrine is altered retraining may be required.



    a. Initial Training. The training strategy for basic rifle marksmanship begins in IET and continues in the unit. (An example of this overall process is illustrated in Figure 1-1 and provides a concept of the flow of unit sustainment training.) IET provides field units soldiers who have been trained and who have demonstrated proficiency to standard in basic rifle marksmanship. The soldier graduating from these courses has been trained to maintain the rifle and hit a point target. He has learned to apply the four marksmanship fundamentals, and other skills needed to engage a target.


    (1) Once the soldier understands the weapon and has demonstrated skill in zeroing, additional live-fire training exercises are conducted before qualification. Target types and scenarios of increasing difficulty must be mastered to develop proficiency.


    (2) IET culminates in the soldier's proficiency assessment, which is conducted on the standard record fire range or approved alternates, followed by instruction on advanced firing techniques to include a night fire with either iron sights (unassisted) or night vision goggles (assisted). This evaluation also provides an overview of training effectiveness.


    b. Sustainment Training. Training continues in units using the basic skills taught in IET. Additional skills, such as area fire, are trained and integrated into collective training exercises, which include platoon and squad live-fire situation training exercises (STXs).


    (1) The strategy for sustaining the basic marksmanship skills taught in IET is periodic preliminary rifle instruction, followed by instructional and qualification range firing. A unit must set up a year-round program to sustain skills. Key elements include training of trainers, refresher training of nonfiring skills, and use of the Weaponeer, Engagement Skills Trainer (EST), location of misses and hits (LOMAH), or other devices for remedial training. Additional skills trained in the unit include semiautomatic and automatic area fires, night fire, MOPP firing, firing using aiming devices, and moving target training techniques.


    (2) General marksmanship knowledge and weapon proficiency are perishable skills. Marksmanship training should be conducted for short periods throughout the year. Most units have a readiness requirement that all soldiers must zero their rifles within a certain time after unit assignment. Soldiers must confirm the battle sight zeros of their assigned rifles before conducting a qualification firing. Units should conduct preliminary training and practice firing throughout the year due to personnel turnover. A year-round marksmanship sustainment program is needed for the unit to maintain the individual and collective firing proficiency requirements to accomplish its mission.
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  1-3. TRAINING PHASES 


  
The procedures and techniques for implementing the Army rifle marksmanship training program are based on all soldiers understanding common firing principles, being proficient marksmen, and being confident in applying their firing skills in combat. This depends on understanding the rifle and applying marksmanship fundamentals. Unit leaders accomplish proficiency through supervised practice by qualified instructors/trainers and thorough objective performance assessments. During preliminary rifle instruction (PRI), instructors/trainers emphasize initial learning by reviewing, reinforcing, and practicing the basics. Soldiers must master weapon maintenance, function checks, and firing fundamentals before progressing to advanced skills and firing exercises under tactical conditions. Soldier skills are developed in five phases:



• PHASE I. Basic Rifle Marksmanship (BRM) Preliminary Rifle Instruction (PRI).



    Introduction to BRM and mechanical training (4 hours)


    Disassembly and assembly


    Identify parts


    Function check


    Load/unload magazine


    Ammunition types and care


    Load/unload weapon


    Correct malfunctions (SPORTS)


    Adjust front and rear sights


    Peer coaching



    Eight cycles of function and trouble shooting


    Marksmanship Fundamentals I (6 hours)


    The four fundamentals


    Basic firing positions


    Range and safety procedures


    Dominant eye training


    Demonstrate the integrated act of shooting during dry fire exercises


    Marksmanship Fundamentals II (6 hours)


    Demonstrate the integrated act of shooting using the Weaponeer.


    • PHASE II. BRM Downrange Feedback Range Firing.


    Grouping procedures (6 hours)


    Zeroing procedures (8 hours)


    Downrange feedback (6 hours)


    • PHASE III. BRM Field Firing on Train-Fire Ranges.


    Field Fire I (single timed targets at 75, 175 and 300 meters) (3 hours)


    Field Fire II (single and multiple timed targets at 75, 175 and 300 meters) (3 hours)


    Practice Record Fire (4 hours)


    Practice Record Fire II (4 hours)


    Record Fire (3 hours)


    • PHASE IV. Advanced Rifle Marksmanship.


    Alternate firing positions


    Burst fire


    Quick fire


    Nuclear, biological, chemical (NBC) fire


    Moving targets


    Squad designated marksman


    Unassisted night record fire


    Assisted night record fire infrared (IR)


    Assisted night record fire (thermal)


    Short range marksmanship


    • PHASE V. Advanced Optics, Lasers, and Iron Sights.


    Backup iron sight (BIS)


    M68 close combat optic (CCO)


    AN/PAQ-4C IR aiming laser


    AN/PEQ-2A target pointer illuminator/aiming light (TPIAL)


    Thermal weapon sight (TWS)


    AN/PVS-4 night vision sight


Soldiers progress through these phases of rifle marksmanship training and sustainment. These phases start with basic rifle marksmanship and progress into advanced rifle marksmanship. Once these phases are mastered the soldier progresses into advanced optics, and lasers. After all phases of rifle marksmanship are accomplished the final stage is to conduct collective training during unit live-fire training exercises. An effective marksmanship program can be measured by the unit's ability to put effective fire ontarget. When the soldier is trained in all phases of rifle marksmanship a solid sustainment program is the key to mission readiness.



Section II. MARKSMANSHIP TRAINING STRATEGY


  
An effective unit marksmanship program reflects the priority, emphasis, and interest of commanders and trainers. This section proposes a rifle marksmanship training strategy as guidance in establishing and conducting an effective training program. The strategy consists of the individual and leader refresher training for maintaining the basic skills learned during IET. It progresses to training advanced and collective skills under near-combat conditions during live-fire STXs.



  1-4. MISSION-ESSENTIAL TASKS 


  
Marksmanship proficiency is critical and basic to soldiering and is required for any unit deployed to a wartime theater. All commanders should develop a mission-essential task list (METL) and organize a training program that devotes adequate time to marksmanship. The unit’s combat mission must be considered when establishing training priorities. This not only applies to the tasks selected for the unit’s METL but also the conditions under which the tasks are to be performed. If a unit may be employed in an urban environment, the effects of range, gravity, and wind may not be too important, but automatic or burst fire, quick fire, and assault fire would be. The reverse may be true of a unit that expects to engage the enemy at long ranges with rifle fire. 


  1-5. TRAINING ASSESSMENT 


  
To conduct an effective marksmanship program, the unit commander must determine the current marksmanship proficiency of all assigned personnel. To check the effectiveness of a unit’s marksmanship program, constant evaluation is required. Observing and accurately recording performance reveals the status of rifle and magazine maintenance, the quality of the rifle’s zero, and the ability of each soldier to hit targets. This also allows the commander to identify soldiers who need special assistance in order to reach required standards, and to recognize soldiers who exceed these standards. Based on this evaluation, marksmanship training programs can be developed and executed. 

  a.  This assessment is continuous, and the program is modified as required. Spot checks of individual marksmanship performance, such as interviews and evaluations of soldiers, provide valuable information as to whether the soldier knows how to zero, to use NVDs, and to perform other marksmanship tasks.  

 b.  In addition to spot checks and direct observation of training, assessment includes a review of past training, which provides valuable information for developing a training plan. The assessment should include how record fire was conducted, what course of fire was used, how often the unit conducted collective NBC or night fire, and so on. The results are reviewed to determine unit weaknesses and which individuals require special attention.  

 c.  Based on the commander’s evaluation, goals, and missions, training events are identified that should be conducted quarterly, semiannually, or annually. Rifle marksmanship programs must be continuous. While the unit may only qualify its soldiers annually or semiannually, test results show that sustainment training is required at least quarterly to maintain marksmanship skills. 


  1-6. BASIC PROGRAM IMPLEMENTATION 


  
Knowledgeable instructors or cadre are the key to marksmanship performance. All commanders must be aware of maintaining expertise in marksmanship instruction/training. 

  a.  Instructor-Trainer Selection. Institutional and unit instructor-trainers are selected and assigned from the most highly qualified soldiers. These soldiers must have an impressive background in rifle marksmanship; be proficient in applying these fundamentals; know the importance of marksmanship training; and have a competent and professional attitude. The commander must ensure that selected instructor-trainers can effectively train other soldiers. Local instructor-trainer training courses and marksmanship certification programs must be established to ensure that instructor-trainer skills are developed.  

 b.  Cadre-Trainer. Cadre-trainer refers to a marksmanship instructor-trainer that has more experience and expertise than the firer does. He trains soldiers in the effective use of the rifle by maintaining strict discipline on the firing line, insisting on compliance with range procedures and program objectives, and enforcing safety regulations. A good instructor-trainer must understand the training phases and techniques for developing marksmanship skills, and he must possess the following qualifications.  


   (1)  Knowledge. The main qualifications for an effective instructor-trainer are thorough knowledge of the rifle, proficiency in firing, and a thorough understanding of this manual and supporting manuals.  

 (2)  Patience. The instructor-trainer must relate to the soldier calmly, persistently, and patiently.  

 (3)  Understanding. The instructor-trainer can enhance success and understanding by emphasizing close observance of rules and instructions.  

 (4)  Consideration. Most soldiers enjoy firing regardless of their performance and begin with great enthusiasm. The instructor-trainer can enhance this enthusiasm by being considerate of his soldiers’ feelings and by encouraging firing abilities throughout training, which can also make teaching a rewarding experience.  

 (5)  Respect. An experienced cadre is assigned the duties of instructor-trainer, which classifies him as a technical expert and authority. A good instructor-trainer is alert for mistakes and patiently makes needed corrections.  

 (6)  Encouragement. The instructor-trainer can encourage his soldiers by convincing them to achieve good firing performance through practice. His job is to impart knowledge and to assist the soldier so he can gain the practical experience needed to become a good firer.  





  1-7. TRAINING THE TRAINER 


  
Knowledgeable small-unit leaders are the key to marksmanship training. This manual and other training publications provide the unit instructor with the required information for developing a good train-the-trainer program. 

  (1)  The commander should identify unit personnel who have had assignments as marksmanship instructors. These individuals should be used to train other unit cadre by conducting preliminary rifle instruction and live-fire exercises for their soldiers.

    (2)  Assistance and expertise from outside the unit may also be available such as the Army Marksmanship Unit at Fort Benning, Georgia. A suggested train-the-trainer program is outlined below:


	Conduct marksmanship diagnostic test. 

	Review operation and function, immediate action, and safety of rifle and ammunition. 

	Conduct PRI; review four fundamentals. 

	Review coaching techniques and device usage. 

	Establish grouping and zeroing procedures. 

	Review effects of wind and gravity when firing out to 300 meters (out to 600 meters for advanced rifle marksmanship). 

	Conduct range operations. 

	Conduct qualification/record firing. 

	Diagnose firing problems. 




  1-8. DUTIES OF THE INSTRUCTOR-TRAINER 


  
The instructor-trainer helps the firer master the fundamentals of rifle marksmanship. He ensures that the firer consistently applies what he has learned. Then, with practice, the firer soon acquires good firing skills. When training the beginner, the instructor-trainer could confront problems such as fear, nervousness, forgetfulness, failure to understand, and a lack of coordination or determination. An expert firer is often unaware that arrogance and carelessness complicate problems. With all types of firers, the instructor-trainer must ensure that firers are aware of their firing errors, understand the causes, and apply remedies. Sometimes errors are not evident. The instructor-trainer must isolate errors, explain them, and help the firer concentrate on correcting them. 

  a.  Observing the Firer. The instructor-trainer observes the firer during drills and in the act of firing to pinpoint errors. If there is no indication of probable error, then the firer’s position, breath control, shot anticipation, and trigger squeeze are closely observed.  

 b.  Questioning the Firer. The firer is asked to detect his errors and to explain his firing procedure to include position, aiming, breath control, and trigger squeeze.  

 c.  Analyzing the Shot Group. This is an important step in detecting and correcting errors. When analyzing a target, the instructor-trainer critiques and correlates observations of the firer to probable errors in performance, according to the shape and size of shot groups. A poor shot group is usually caused by more than one observable error.  





  1-9. TRAINER CERTIFICATION PROGRAM 


  
The certification program sustains the trainers’ expertise and develops methods of training. The program standardizes procedures for certifying marksmanship trainers. Trainers’ technical expertise must be continuously refreshed, updated, and closely managed. 

   a.  Training Base. The training base can expect the same personnel changes as any other organization. Soldiers assigned as marksmanship trainers will have varying experience and knowledge of training procedures and methods. Therefore, the trainer certification program must be an ongoing process that is tailored to address these variables. As a minimum, formal records should document program progression for each trainer. All marksmanship trainers must complete the three phases of training using the progression steps, and they must be updated on a quarterly basis. One of the goals of the program is for the trainer to know the training mission.  

 b.  Certification Program Outline. All trainers must attend, then conduct, all phases of the train-the-trainer program. Demonstrating the ability to train soldiers, to diagnose and correct problems, and to achieve standards certifies trainers. Those trainers who fail to attend or fail any phase of the diagnostic examination will be assigned to subsequent training. The personnel designated to present instruction must complete the phases of the program in the sequence described.  


    (1)  Phase I, Program Orientation. During this phase, the trainer must accomplish the following tasks and be certified by the chain of command.  


	Be briefed on the concept of the certification program. 

	Be briefed on the unit’s marksmanship training strategy. 

	Review the unit’s marksmanship training outlines. 

	Review issued reference material. 

	Visit training sites and firing ranges. 




   (2)  Phase II, Preliminary Marksmanship Training. During Phase II, the trainer must demonstrate his ability to master the fundamentals of marksmanship. Phase II should be completed within two weeks after Phase I. The following fundamentals must be reviewed by the chain of command. The results of this review are recorded and maintained on a trainer’s progression sheet, which is designed in accordance with the unit’s SOP.  


	Characteristics. 

	Capabilities. 

	Disassembly. 

	Clean, lubricate, and inspect. 

	Assembly. 

	Range determination and estimation. 

	Classes of fire. 

	Application of fire. 

	Fire commands. 

	Loading. 

	Unloading. 

	Immediate actions and remedial actions. 

	Sight manipulations. 

	Scanning techniques. 




  (3)  Phase III, Basic Marksmanship Training. During this phase, the trainer must set up and conduct firing on the various ranges. He must explain the targets and the zeroing and scoring procedures. The trainer must explain the purpose of transition firing, field zero procedures, range layout, and the conduct of training on the transition range. This briefing to the chain of command validates the trainer’s knowledge necessary to conduct training. The results of this interview are recorded on the trainer’s progression sheet.

(4) Phase IV, Advanced Marksmanship Training. This is the final phase of the train-the-trainer program and tests the trainer. The trainer must set up a range and conduct training of at least one person. If ammunition is available, the trainer conducts a firing exercise. If ammunition is not available, the testing is based on the quality of training given. 


  1-10. QUALIFICATION TRAINING 


  
Although marksmanship is a continuous training requirement, units normally conduct a refresher program before qualification. Soldiers must be well rounded in marksmanship fundamentals and have preparatory marksmanship training before qualification. This applies to qualification for the entire unit or for newly assigned personnel. All trainers must understand that rifle marksmanship is not a series of exercises to be trained in a planned sequence. The unit must prepare for training by


	Issuing soldiers a serviceable weapon. 

	Maintaining and replacing bad magazines. 

	Issuing and assigning each soldier his own rifle that only he zeros and fires. 

	Considering available or required resources early such as targets, ranges, ammunition, training aids, devices, and publications. 



a. Before the soldier can fire, he must know how to adjust rifle sights and should understand ballistics to include the effects of wind and gravity on a bullet strike. A refresher training program can prevent frustration and loss of confidence in the soldier, and also prevent wasting ammunition and training time. This program is conducted for all soldiers so they can meet the standards outlined in this manual and supporting manuals.




NOTE: Many individual marksmanship tasks, such as operation and function checks, immediate action, target detection, and dry fire, do not require live firing. 




  b.  Feedback (precise knowledge of bullet strike) must be included in all live-fire training. The feedback is not adequate when bullets from previous firings cannot be identified such as previous shot groups on a zero target that are not triangulated and clearly marked.  

 c.  The initial live fire should be a grouping exercise, which allows soldiers to apply marksmanship fundamentals to obtain tight, consistent shot groups. Following a successful grouping exercise, zeroing is quick and simple using only a few rounds.  

 d.  After zeroing, downrange feedback should be conducted. A series of scaled-silhouette targets provide unlimited situations for training on the 25-meter range if modified field-fire or KD ranges are not available. The timed-fire scaled-silhouette target can add to successful record fire performance since it represents targets at six different ranges, requires quick response, and allows precise feedback. It is another way to confirm zero and requires the application of the four fundamentals. This exercise can benefit units that have access only to 25-meter ranges.  

 e.  Field-fire training is a transitional phase that stresses focusing on a certain area. Soldiers must detect the target as soon as it comes up and quickly fire with only hit-or-miss feedback; this is an important combat skill. Soldiers who are exposed to the field-fire range before they have refined their basic firing skills cannot benefit from the exercise. For example, if most 175- and 300-meter targets are missed, additional feedback or PRI training should be conducted. 

  f.  The Army standard record fire course involves an element of surprise in that the soldier should not be familiar with the lane in which he qualifies. He must scan the sector and apply detection skills and range estimation skills. However, practice can be repeated on the record fire course when available. This course provides the best opportunity for practicing target detection skills and for engaging targets at ranges from 50 to 300 meters.  

 g.  For inadequate firers, remedial training is conducted to include the use of the Weaponeer device. Soldiers proficient in marksmanship skills can assist in the remedial training effort.  




  1-11. UNIT LIVE-FIRE EXERCISES 


  
Unit live-fire exercises are planned, prepared, and performed as outlined in the mission training plan for the infantry platoon and squad. The soldier performs marksmanship tasks under realistic combat conditions within the framework of these exercises.




NOTE: Table 1-1 shows training devices a commander may use to sustain weapons proficiency. (See Appendix A for details on these training devices.) The devices replicate, but are not intended to replace, live-fire exercises or qualifications. Active and Reserve Component units should consult DA Pam 350-38, Standards in Weapons Training, for regulatory guidance on mandatory live-fire training and qualification events. This DA Pam can best be accessed online at http://www.atsc.army.mil/atmd/strac/index.htm for the latest approved version. 





	 TRAINING DEVICE 




	EXERCISE
	Short Range Training Ammunition and M2 Bolt 
	Weaponeer 
	Engagement Skills Trainer 
	Military Arcade Computer System (MACS) 
	Location of Misses and Hits (LOMAH) 




	Zero 
	X 
	X 
	X 

	
	X 



	Practice Fire 
	
	X 
	X 

	X 
	X 



	Record Fire 
	
	X 
	X 

	
	X 



	NBC Practice 
	
	X 
	X 

	X 
	X 



	NBC Record 
	
	X 
	X 

	
	X 



	Unassisted Night Practice 
	
	
	X 

	
	X 



	Unassisted Night Record 
	
	
	X 

	
	X 



	NVD Zero 
	
	
	X 

	
	X 



	NVD Practice 
	
	
	X 

	
	X 



	NVD Record 
	
	
	X 

	
	X 



	Advanced Skills 
	X 
	
	X 

	
	X 






Table 1-1. Training devices and exercises. 



  a.  During training, the fundamentals must apply to combat as well as to the range. Too often soldiers disregard the fundamentals while under the pressure of combat. Therefore, it is imperative the soldier receives feedback regarding his firing results and his use of the fundamentals during collective live-fire exercises. This training should also discuss target acquisition, area fire, quick fire, assuming firing positions, responding to oral fire commands, and safety. Dry fire or MILES rehearsals at crawl, walk, and run paces are required to learn SOPs and proper procedures.  

 b.  Enough evaluators must be present during training to observe each soldier to provide performance feedback. The evaluator must know the scenario, the location of targets, the friendly plan, and SOPs. He must watch to determine if the soldier identifies targets in his sector and successfully engages them. The evaluator must also know the fundamentals of marksmanship to detect soldiers’ mistakes and review them during the after-action review (AAR).  




  1-12. COMMANDER’S EVALUATION GUIDE 


  
Through the active and aggressive leadership of the chain of command, a perpetual base of expertise is established and maintained. The unit’s esprit de corps is significantly raised through the trainers’ desire to improve and demonstrate they are the best. The goal of a progressive train-the-trainer program is to achieve a high state of combat readiness. The following is an example of a commander’s evaluation guide. Commanders can use this guide not only to assess their unit’s marksmanship proficiency, but to assess the leaders of their units and their ability to effectively implement a marksmanship program. They can also use it to develop the NCOs into subject matter experts within the unit. 



	Have you clearly stated the priority of rifle (small-arms) proficiency in your unit? What is it? Do the staff and subordinates support this priority? Is it based on your METL and an understanding of FM 25-100? 

	Have you clearly stated the intent of record fire? Are leaders accurately evaluating firing performance, based on accurately recorded data and results? 

	Have you clearly stated that weapons qualification or record fire is one of the commander’s opportunities to assess several skills relating to small-arms readiness? 


	What qualification course will be used to evaluate your unit’s marksmanship readiness (small arms)? 



	Is the standard combat course, 300 yard KD; 25-meter scaled target or 300-meter qualification course used? 

	How will it be conducted? Will the prescribed procedures be followed? 

	Who will collect the data? 






	Have you clearly stated the purpose and intent of PRI? 



	What skills will PRI address? 

	Will PRI be performance-oriented? Are tasks integrated? 





	Do soldiers maintain their assigned weapons and magazines IAW the technical manual? Do they have a manual? 


	Do soldiers conduct serviceability checks of weapons and magazines before training? Were maintenance deficiencies corrected? 


	Do soldiers demonstrate an understanding of the weapon’s operation, functioning, and capabilities? 



	Can your soldiers correctly apply immediate-action procedures to reduce weapon stoppages and then quickly continue to fire? Have they demonstrated this during dry fire? 



	 Are your soldiers firing their assigned weapons?



	How often are weapons reassigned between individuals? 

	What is the value of a recorded zero? 






	Can your soldiers precisely and consistently apply the four fundamentals of rifle marksmanship? To what standard have they demonstrated their mastery? 


	During dry fire? 

	During live fire? 

	During firing on the 25-meter course? 

	During KD firing? 






	 Can your soldiers accurately battle sight zero their assigned rifle to standards?


	Do they understand sight adjustment procedures? 

	Do they record their rifle’s zero? How is it done? Why? 

	Do they record the date the specific soldier last zeroed his specific rifle? What is the specific sight setting? Are these linked? How do you check this? 







	Do your soldiers demonstrate their knowledge of the effects of wind and gravity while firing out to 300 meters? What feedback was provided? How? 

	Can your soldiers scan a designated area or sector of fire and detect all targets out to 300 meters? If not, why? 

	Can your soldiers quickly engage timed single and multiple targets from both supported and unsupported firing positions out to 300 meters? If not, which targets were not engaged? Which were missed? Why? 

	During individual and collective training, do soldiers demonstrate their ability to manage allocated ammunition and to engage all targets? Do they fire several rounds at one target? Which targets? Why? 


	Based on an analysis of individual qualification scores, what is the distribution? 


	Are most soldiers just meeting the minimum acceptable performance (marksman)? 

	Are most soldiers distributed in the upper half of the performance spectrum (sharpshooter, expert)? 

	What is the hit distribution during collective LFXs? 





	Do your soldiers demonstrate proficiency during night-fire, target detection and acquisition, and night fire engagement techniques? Use of night vision devices? 

	Do your soldiers demonstrate individual marksmanship proficiency during MOPP firing conditions? During collective exercises? 

	Do your soldiers demonstrate proficiency in moving target engagements? Do they demonstrate proficiency collectively at the multipurpose range complex by hitting moving targets? If not, do you conduct moving target training? 

	Do you integrate marksmanship skills into tactical exercises and unit live-fire exercises? If so, do you conduct suppressive fire, rapid-semiautomatic fire, and automatic or burst fire. What tasks in the mission training plan are evaluated? 


	Based on your on-site observations and analysis of training and firing performance, what skills or tasks show a readiness deficiency?



	What skills need training emphasis? Individual emphasis? Leader emphasis?

	What are your performance goals?





	Who has trained or will train the trainers? 


	What is the subject matter expertise of the cadre? 

	Are they actually training the critical skills?  

	Have they addressed the non-firing skills first?  

	What aids and devices are being used? 





	What administrative constraints or training distracters can you overcome for the junior officer and NCO? At what level are the resources necessary to train marksmanship controlled (time, aids, weapons, ammunition, ranges)? Do the sergeants do the job they are charged with?




CHARACTERISTICS, AMMUNITION, AND ACCESSORIES


  
	Table of Contents
  



This chapter describes the general components, characteristics, ammunition, and accessories for the M16- and M4-series weapons to include a brief explanation of how to mount the various accessories. 





 2-1. CHARACTERISTICS 


  
The M16-/M4-series weapons are 5.56-mm, magazine-fed, gas-operated, air-cooled, shoulder-fired weapons. This section describes the general characteristics (Table 2-1) and the components of the M16-/M4-series weapons. Table 2-2 (page 2-2) shows the characteristics of various accessories. 




	CHARACTERISTIC
	M16A1
	M16A2/A3
	M16A4
	M4



	WEIGHT (pounds):



	Without magazine and sling
	6.35
	7.78
	9.08
	6.49



	With sling and loaded:



	20-round magazine
	6.75
	8.48
	9.78
	7.19



	30-round magazine
	7.06
	8.79
	10.09
	7.50



	Bayonet knife, M9
	1.50
	1.50
	1.50
	1.50



	Scabbard
	0.30
	0.30
	0.30
	0.30



	Sling, M1
	0.40
	0.40
	0.40
	0.40



	LENGTH (inches):



	Rifle w/bayonet knife
	44.25
	44.88
	44.88
	N/A



	Overall rifle length
	30.00
	39.63
	39.63
	N/A



	Buttstock closed
	N/A
	N/A
	N/A
	29.75



	Buttstock open
	N/A
	N/A
	N/A
	33.0



	OPERATIONAL CHARACTERISTICS:



	Barrel rifling-right hand 1 twist (inches)
	12
	7
	7
	7



	Muzzle velocity (feet per second)
	3,250
	3,100
	3,100
	2,970



	Cyclic rate of fire (rounds per minute)
	700-800
	700-900
	800
	700-900



	MAXIMUM EFFECTIVE RATE OF FIRE:



	Semiautomatic (rounds per minute)
	45-65
	45
	45
	45



	Burst (3-round bursts) (rounds per minute)
	N/A
	90
	90
	90



	Automatic (rounds per minute)
	150-200
	150-200 A3
	N/A
	N/A



	Sustained (rounds per minute)
	12-15
	12-15
	12-15
	12-15



	RANGE (meters):



	Maximum range
	2,653
	3,600
	3,600
	3,600



	Maximum effective range



	Point target
	460
	550
	550
	500



	Area target
	N/A
	800
	600
	600






Table 2-1. Characteristics of the M16-/M4-series weapons.


NOTE: For further technical information, refer to TM 9-1005-319-10 and TM 9-1005-249-10. 




	CHARACTERISTICS
	 ACCESSORY



	CCO
	PAQ-4C
	PEQ-2A
	MTWS
	HTWS



	WEIGHT
	6.2 oz
	5.78 oz
	7.5 oz
	4.1 lbs.
	4.5 lbs.



	LENGTH
	4.9 in
	5.5 in
	6.4 in
	15.5 in
	18 in



	HEIGHT
	2.5 in
	1.2 in
	1.2 in
	6.25 in
	6.25 in



	RANGE
	300m
	*600m+
	*600m +
	1,600m +
	2,200m +



	MOUNTING DEVICE:



	M16A1/A2/A3
	M16 mount
	Bracket Assy
	Bracket Assy
	M16 mount
	M16 mount



	M4 carbine
	**Upper receiver
	Bracket Assy
	Bracket Assy
	Upper receiver
	Upper receiver



	M16A4 and M4 MWS
	**Upper receiver
	***Rail grabber
	***Rail grabber
	Upper receiver
	Upper receiver



	WINDAGE
(1 increment clockwise)
	Wide/Narrow
	Wide/Narrow



	Top side mounted
	Left 4 mm
	Left 1 cm
	Right 1 cm
	1 1/4cm/3/4cm
	3/4cm/3/4cm



	Left side mounted
	N/A
	Left 1 cm
	Left 1 cm
	N/A
	N/A



	ELEVATION
(1 increment clockwise)



	Top side mounted
	Down 4 mm
	Up 1 cm
	Up 1 cm
	1 1/4cm/3/4cm
	3/4cm/3/4cm



	Left side mounted
	N/A
	Down 1 cm
	Up 1 cm
	N/A
	N/A



	* Actual range is dependent upon ambient light, NVGs, and background contrast.
** With half-moon spacer installed.
*** Picatinny or Insight rail grabbers may be used.







Table 2-2. Characteristics of various accessories for the M16-/M4-series weapons.


NOTE: For further technical information on these accessories refer to TM 9-1240-41312&P (CCO), TM 11-5855-301-12&P (PAQ-4B/C), TM 11-5855-308-12&P (PEQ-2A) and TM 11-5855-302-12&P (TWS)




a. The M16A1 (Figure 2-1) can be fired in either the semiautomatic or automatic fire mode by rotating the selector lever to the desired mode (SAFE, SEMI, and AUTO). 
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(1)  Mechanically Zeroing the M16A1. Mechanically zeroing the M16A1 (Figure 2-2) is only necessary when the weapon zero is questionable, the weapon is newly assigned to the unit, or the weapon sights have been serviced. If necessary, the soldier should mechanically zero the weapon as follows:

(a)  Adjust the front sight post (1) up or down until the base of the front sight post is flush with the front sight post housing (2). Then adjust the front sight post 11 clicks in the direction of UP.


   (b)  Adjust the rear sight windage drum (3) all the way left until it stops. Then turn the windage drum back (right) 17 clicks so the rear sight is approximately centered.
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 (2)  Battlesight Zeroing the M16A1. If necessary, the soldier should use the aperture marked “L” to battlesight zero the weapon (Figure 2-3). Table 2-3 and Table 2-4 (page 2-4) show how much one click of elevation or windage will move the strike of the round from a 25-meter zero all the way out to 500 meters.
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 	 STANDARD SIGHTS 
 



	 RANGE (meters) 
	 25 
	 100 
	 200 
	 300 
	 400 
	 500 



	 ELEVATION 
	 17/64 in
0.7 cm 
	 1 3/32 in
2.8 cm 
	 2 13/64 in
5.6 cm 
	 3 9/32 in
8.4 cm 
	 4 3/8 in
11.2 cm 
	 5 15/32 in
14 cm 



	 WINDAGE 
	 17/64 in
0.7 cm 
	 1 3/32 in
2.8 cm 
	 2 13/64 in
5.6 cm 
	 3 9/32 in
8.4 cm 
	 4 3/8 in
11.2 cm 
	 5 15/32 in
14 cm 






Table 2-3. Point of impact for M16A1 with standard sights. 






 	 LOW LIGHT LEVEL SIGHT SYSTEM 



	 RANGE (meters) 
	 25 
	 100 
	 200 
	 300 
	 400 
	 500 



	 ELEVATION 
	 2 3/64 in
0.9 cm 
	 1 3/4 in
3.5 cm 
	 2 3/4 in
7 cm 
	 5 1/4 in
10.5 cm 
	 7 in
17.7 cm 
	 8 3/4 in
22.2 cm 



	 WINDAGE 
	 17/64 in
0.7 cm 
	 1 3/32 in
2.8 cm 
	 2 13/64 in
5.6 cm 
	 3 9/32 in
8.4 cm 
	 4 3/8 in
11.2 cm 
	 5 15/32 in
14 cm 





Table 2-4. Point of impact for M16A1 with LLLSS.

b. The M16A2/A3 rifle (Figure 2-4) features several improvements over the M16A1. It is designed to fire either semiautomatic or a three-round burst through the use of a selector lever (SAFE, SEMI, and BURST). The M16A3 has the same characteristics as the M16A2 with the exception of the selector lever (SAFE, SEMI and AUTO) this weapon fires full automatic. 
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(1)  Mechanically Zeroing the M16A2/A3. Mechanically zeroing the weapon (Figure 2-5) is only necessary when the weapon zero is questionable, the weapon is newly assigned to the unit, or the weapon sights have been serviced. If necessary, the soldier should mechanically zero the weapon as follows:

(a)  Adjust the front sight post (1) up or down until the base of the front sight post is flush with the front sight post housing (2).

(b)  Adjust the elevation knob (3) counterclockwise, as viewed from above, until the rear sight assembly (4) rests flush with the carrying handle and the 8/3 marking is aligned with the index line on the left side of the carrying handle.

 (c)  Position the apertures (5) so the unmarked aperture is up and the 0-200 meter aperture is down. Rotate the windage knob (6) to align the index mark on the 0-200 meter aperture with the long center index line on the rear sight assembly.
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(2)  Battlesight Zero the M16A2/A3. If necessary, the soldier should battlesight zero the weapon as follows (Figure 2-6):

(a)  Adjust the elevation knob (1) counterclockwise, as viewed from above, until the rear sight assembly (2) rests flush with the carrying handle and the 8/3 marking is aligned with the index line (3) on the left side of the carrying handle. Then adjust the elevation knob one more click clockwise.

(b)  Position the apertures (4) so the unmarked aperture is up and the 0-200 meter aperture is down. Rotate the windage knob (5) to align the index mark on the 0-200 meter aperture with the long center index line on the rear sight assembly.
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(c)  Table 2-5 shows how much one click of elevation or windage will move the strike of the round from a 25-meter zero all the way out to 600 meters.






 	 RANGE (meters) 
 	 25 
 	 100 
 	 200 
 	 300 
 	 400 
 	 500 
 	 600 



	 ELEVATION 
	 3/4 in
0.9 cm 
	 1 3/8 in
3.5 cm 
	 2 3/4 in
7 cm 
	 4 1/8 in
10.5 cm 
	 5 1/2 in
14 cm 
	 6 7/8 in
17.5 cm 
	 8 1/4 in
20.9 cm 



	 WINDAGE 
	 1/8 in
0.3 cm 
	 1/2 in
1.25 cm 
	 1 in
2.5 cm 
	 1 1/2 in
3.8 cm 
	 2 in
5 cm 
	 2 1/2 in
6.3 cm 
	 3 in
7.6 cm 





Table 2-5. Point of impact for M16A2/A3.


c. The M16A4 rifle (Figure 2-7) features additional product improvements that are illustrated in this chapter and in the operator’s manual. It is designed to fire either semiautomatic or a three-round burst through the use of a selector lever (SAFE, SEMI, and BURST). The only changes from the M16A1/A2/A3 are the addition of the M5 rail adapter system and the detachable carrying handle. 
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(1)  Mechanically Zeroing the M16A4. Mechanically zeroing the weapon is only necessary when the weapon zero is questionable, the weapon is newly assigned to the unit, or the weapon sights have been serviced. If necessary, the soldier should mechanically zero the weapon as follows (Figure 2-8):

(a)  Adjust the front sight post (1) up or down until the base of the front sight post is flush with the front sight post housing (2).

(b)  Adjust the elevation knob (3) counterclockwise, when viewed from above, until the rear sight assembly (4) rests flush with the carrying handle and the 6/3 marking is aligned with the index line (5) on the left side of the carrying handle.


 (c)  Position the apertures (6) so the unmarked aperture is up and the 0-200 meter aperture is down. Rotate the windage knob (7) to align the index mark on the 0-200 meter aperture with the long center index line (8) on the rear sight assembly.
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(2)  Battlesight Zero the M16A4 MWS. If necessary, the soldier should battlesight zero the weapon as follows (Figure 2-9):

(a)  Adjust the elevation knob (1) counterclockwise, when viewed from above, until the rear sight assembly (2) rests flush with the detachable carrying handle and the 6/3 marking is aligned with the index line (3) on the left side of the detachable carrying handle. To finish the procedure, adjust the elevation knob two clicks clockwise so the index line on the left side of the detachable carrying handle is aligned with the “Z” on the elevation knob.

 (b)  Position the apertures (4) so the unmarked aperture is up and the 0-200 meter aperture is down. Rotate the windage knob (5) to align the index mark on the 0-200 meter aperture with the long center index line (6) on the rear sight assembly.
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(c)  Table 2-6 shows how much one click of elevation or windage will move the strike of the round from a 25-meter zero all the way out to 600 meters.







 	 RANGE (meters) 
 	 25 
 	 100 
 	 200 
 	 300 
 	 400 
 	 500 
 	 600 



	 ELEVATION 
	 3/4 in
0.9 cm 
	 1 3/8 in
3.5 cm 
	 2 3/4 in
7 cm 
	 4 1/8 in
10.5 cm 
	 5 1/2 in
14 cm 
	 6 7/8 in
17.5 cm 
	 8 1/4 in
20.9 cm 



	 WINDAGE 
	 1/8 in
0.3 cm 
	 1/2 in
1.25 cm 
	 1 in
2.5 cm 
	 1 1/2 in
3.8 cm 
	 2 in
5 cm 
	 2 1/2 in
6.3 cm 
	 3 in
7.6 cm 





Table 2-6. Point of impact for M16A4 MWS.


d. The M4-series carbine (Figure 2-10) features several modifications that make it an ideal weapon for close combat operations. The M4 is a 5.56-mm, magazine-fed, gas-operated, shoulder-fired weapon. It is designed to fire either semiautomatic or a three-round burst through the use of a selector lever (SAFE, SEMI, and BURST). The M4A1 is fully automatic. The M4-series carbine buttstock has four positions: closed, 1/2 open, 3/4 open, and full open. The M4 carbine becomes the M4 MWS when the M4 rail adapter system is installed on it (Figure 2-11). 
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(1) Mechanically Zeroing the M4/M4A1 and M4 MWS. Mechanically zeroing the weapon is only necessary when the weapon zero is questionable, the weapon is newly assigned to the unit, or the weapon sights have been serviced. If necessary, the soldier should mechanically zero the weapon as follows (Figure 2-12, page 2-8): 

 (a)  Adjust the front sight post (1) up or down until the base of the front sight post is flush with the front sight post housing (2).

(b)  Adjust the elevation knob (3) counterclockwise, when viewed from above, until the rear sight assembly (4) rests flush with the detachable carrying handle and the 6/3 marking is aligned with the index line (5) on the left side of the carrying handle.

(c)  Position the apertures (6) so the unmarked aperture is up and the 0-200 meter aperture is down. Rotate the windage knob (7) to align the index mark (8) on the 0-200 meter aperture with the long center index line on the rear sight assembly.
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(2)  Battlesight Zero the M4/M4A1 and M4 MWS. If necessary, the soldier should battlesight zero the weapon as follows (Figure 2-13):

(a)  Adjust the elevation knob (1) counterclockwise, when viewed from above, until the rear sight assembly (2) rests flush with the detachable carrying handle and the 6/3 marking is aligned with the index line (3) on the left side of the detachable carrying handle. The elevation knob remains flush.

(b)  Position the apertures (4) so the unmarked aperture is up and the 0-200 meter aperture is down. Rotate the windage knob (5) to align the index mark (6) on the 0-200 meter aperture with the long center index line on the rear sight assembly.
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NOTE: The “Z” marking on the elevation knob used in the detachable carrying handle of the M4-series weapon should be ignored. The “Z” marking is only used when the M16A4 is being zeroed.  (c) Table 2-7 shows how much one click of elevation or windage will move the strike of the round from a 25-meter zero all the way out to 500 meters. 




 	 RANGE (meters) 
 	 25 
 	 100 
 	 200 
 	 300 
 	 400 
 	 500 



	 ELEVATION 
	 3/4 in
0.9 cm 
	 1 3/8 in
3.5 cm 
	 2 3/4 in
7 cm 
	 4 1/8 in
10.5 cm 
	 5 1/2 in
14 cm 
	 6 7/8 in
17.5 cm 



	 WINDAGE 
	 1/8 in
0.3 cm 
	 1/2 in
1.25 cm 
	 1 in
2.5 cm 
	 1 1/2 in
3.8 cm 
	 2 in
5 cm 
	 2 1/2 in
6.3 cm 






Table 2-7. Point of impact for M4/M4A1 and M4 MWS.


2-2. RAIL ADAPTER SYSTEM


  

The M4 rail adapter system (RAS) (Figure 2-14) consists of a set of lightweight sections that replace the standard handguards on the M4 carbine. The M5 RAS is standard issue on the M16A4. The RAS provides a secure mounting point for various accessories that may be mounted top, left and right. The user may only remove the lower assembly to perform preventive maintenance checks and services (PMCS). Accessories may be mounted on the right side of the RAS but, currently, are not supported with 10- and 25-meter zeroing procedures. Only accessories that do not require retention, such as a flashlight or vertical pistol grip, can be mounted on the bottom rail. 
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NOTE: The bottom rail of the RAS will not retain zero.


a. The RAS rail covers/heat shields can be quickly attached and detached from the RAS. A spring latch at one end of each rail cover/heat shield automatically engages cutouts in the RAS. To slide the shield beyond a cutout, or to remove it, apply thumb pressure to the center of the spring latch and slide it in the desired direction. The rail cover/heat shield protects the shooter’s hands from direct contact
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 2-3. RAIL GRABBERS AND MILES TRAINING EXTENDER 
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 2-4. BACKUP IRON SIGHT 
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  2-5. M68, CLOSE-COMBAT OPTIC 


  

[image: ]




[image: ]
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	The AN/PVS-14 should be mounted where the firer can acquire a good sight picture while performing the integrated act of shooting. 


	The M68 can be mounted and zeroed on any slot forward of the AN/PVS-14 as long as the rail grabber fully rests on the RAS and the M68 lens does not rest on the front sight post. 

	The closer the AN/PVS-14 is mounted to the M68, the larger the field of view will be. 

	In order to get a clear sight picture with this configuration; fine adjustments must be made to the range focus, gain-control, and diopter on the AN/PVS-14. 

	The eyecup should be exchanged with the eye guard that is shipped with the AN/PVS-14 to reduce the light signature from the display when not viewing. 

	The red dot on settings 2 and 3 projects a negligible light signature at night, which can only be seen through a night vision device. Settings 4 through 10 will project a noticeable signature detectable by opposing forces using night vision devices. 

	The brighter the dot, the larger the blooming effect becomes in the AN/PVS-14. (The blooming effect reduces the soldier’s field of view and will prevent him from seeing targets behind the blooming.) 
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  2-6. AN/PAQ-4B/C INFRARED AIMING LIGHT 
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  2-7. AN/PEQ-2A TARGET POINTER/ILLUMINATOR/AIMING LIGHT 
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  2-8. AN/PAS-13 (V2) MEDIUM THERMAL WEAPON SIGHT and AN/PAS-13 (V3) HEAVY THERMAL WEAPON SIGHT 
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  2-9. AN/PVS-4 NIGHT VISION SIGHT 
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  2-10. BORELIGHT 
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  2-11. AMMUNITION TYPES AND CHARACTERISTICS 


  

 


  





  



	Do not open ammunition boxes until ready to use. 

	Protect ammunition from high temperatures and the direct rays of the sun. 

	Do not attempt to disassemble ammunition or any of its components. 

	Never use lubricants or grease on ammunition. 
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ADVANCED OPTICS, LASERS, AND IRON SIGHTS


  
	Table of Contents
  



Basic rifle marksmanship taught effective
 engagement of the enemy with the basic rifle or carbine using iron sights to engage targets primarily during the day. Advanced rifle marksmanship added other marksmanship situations that a combat soldier may encounter. This chapter discusses how to enhance marksmanship skills, with proper training, using the Army’s newest optics and lasers to ensure the soldier can fight as well at night as he can during the day.



 8-1. TRAINING STRATEGIES AND QUALIFICATION STANDARDS 


  
An established day and night advanced marksmanship program equipped with training strategies and proposed qualification standards has been developed. 

 a.  Before beginning a night marksmanship program, soldiers must qualify on their assigned weapons during daylight conditions as outlined in the previous chapters of this manual. This chapter implements new night qualification standards to compliment current Army training strategies.  

 b.  Commanders should follow these training strategies and abide by the qualification standards set forth to the best of their abilities. Although some courses of fire may seem redundant or inappropriate, numerous tests show that these training strategies work and the qualification standards are achievable if the strategy is followed.  

  8-2. BORELIGHT 


  
The borelight is an accurate means of zeroing weapons and most aided-vision equipment without the use of ammunition. Time and effort must be applied to ensure a precise boresight, which will in turn save time and ammunition. Table 8-1 outlines weapon and aided-vision device combinations that can be zeroed using the borelight with the M16/M4-series weapons. (Figure 8-1 shows the current borelight training program.) 





  	
 	 M16A2 
 	 M4/MWS 



 	 BACK-UP IRON SIGHT 
 	 M16A2 
Iron sight can be boresighted 
 	 X 



 	 AN/PAQ-4B/C 
 	 X 
 	 X 



 	 AN/PEQ-2A 
 	 X 
 	 X 



 	 AN/PAS-13 
 	 X 
 	 X 



 	 M68 CCO 
 	 X 
 	 X 





Table 8-1. Weapon and aided-vision device combinations.


NOTE: The precise boresighting of a laser will allow direct engagement of targets without a 25-meter zero. If a borelight is not available, a 25-meter zero must be done to zero the device. All optics will be 25-meter zeroed; a borelight only aides in zeroing. 






	Instructional Intent:



    Align the bore of the weapon to the optic, laser or iron sight being fired to reduce or eliminatethe time and ammunition it currently requires to live fire zero.


    Special Instructions:


    Zero the borelight.


    Use only approved 10-meter boresight targets from Picatinny Arsenal (noted on offset).


    Ensure you use the proper 10-meter boresight target for weapon configuration.


    Ensure boresighting is conducted 10 meters from the end of the barrel.


    Ensure weapon and target is stabilized or the boresight will not be accurate.


    Ensure filters for aiming lasers are installed to reduce blooming.


    Observables:


    Confirm that the borelight spins on itself when zeroed at 10 meters.


    Weapon configuration is boresighted using the official and proper targets only.


    Confirm the target and weapon is not moving during the boresighting procedure.


    Confirm that the borelight is centered on the circle on the target.


    Confirm that the aiming device is aiming at the center of the crosshair on the offset.









Figure 8-1. Borelight training program.




	DANGERS



	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. 
















	WARNINGS





	Make sure the weapon is CLEAR and on SAFE before using the borelight.

	Ensure that the bolt is locked in the forward position.

	When rotating the borelight to zero it, ensure the mandrel is turning counter clock wise (from the gunners point of view) to avoid loosening the borelight from the mandrel. 












a. Concept. Boresighting is a simple procedure that can and will save time and ammunition if the procedures outlined here are strictly followed. The visible laser of the borelight is aligned with the barrel of a designated weapon. Then, using a 10-meter boresight target, the weapon can be boresighted with any optic, laser, or iron sight that the soldier is assigned to fire. 

 (1)  To boresight the weapon using the borelight, ensure that the visible laser is in line with the barrel, zero the borelight to the weapon, and then place the visible laser of the borelight in a designated spot on the 10-meter boresight target. When this is done, move the aiming point of the aiming device to the crosshair on the 10-meter boresight target. The weapon system is now boresighted and ready to engage targets or conduct a 25-meter zero.  

(2)  With optics, such as the M68, TWS, and AN/PVS-4, the borelight will put the soldier on paper at 25 meters, thus reducing time and ammunition trying to locate rounds during 25-meter zeroing. With lasers, the borelight allows the soldier to boresight and then engage targets, eliminating the 25-meter zeroing procedures altogether.  

 b.  Zeroing the Borelight. Before boresighting the weapon system the borelight must first be zeroed to the weapon. To zero the borelight to the weapon, align the visible laser with the barrel of the weapon. Stabilizing the weapon is crucial. The weapon can be stabilized in a rifle box rest or in a field location by laying two rucksacks side by side. Lay the weapon on the rucksacks and then lay another rucksack on top of the weapon to stabilize it.  




	CAUTION

Do not over adjust the laser or point it at soldiers or reflective material.








 NOTE: The weapon does not have to be perfectly level with the ground when boresighting.




(1) Attach the 5.56-mm mandrel to the borelight. 

 
(2)  Insert the mandrel into the muzzle of the weapon. The borelight is seated properly when the mandrel cannot be moved any further into the muzzle and the mandrel spins freely. Stabilize the weapon so it will not move.  

(3)  Measure 10 meters with the 10-meter cord that comes with the borelight or pace off eleven paces.  

(4)  The zeroing mark is a small dot drawn on a piece of paper, tree bark, or the borelight reference point on the 10-meter boresight target (Figure 8-2, page 8-4).  
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(5) Rotate the borelight until the battery compartment is facing upward and the adjusters are on the bottom (Figure 8-3). This position of the borelight, and where the visible laser is pointing, is identified as the start point. 
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(6) Rotate the borelight until the battery compartment is down and the adjusters are on top to allow for easy access to the adjusters and help with communication and stabilization of the weapon (Figure 8-4). This position of the borelight, and where the visible laser is pointing, is identified as the half turn position. 
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NOTE: The commands “START POINT” and “HALF-TURN” are given to ensure clear communication between the soldier at the weapon and the soldier at the boresight target.




(7) The reference point is the point approximately halfway between the start point and the half-turn point (Figure 8-5). 
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(8)  Turn the borelight on and spin it until it is in the start point position. Place the zeroing mark approximately 10 meters from the end of the barrel so that the visible laser strikes the zeroing mark.  

(9)  Slowly rotate the borelight 180 degrees while watching the visible laser made by the borelight. If the visible laser stops on the zeroing mark, the borelight is zeroed to the weapon.  

(10)  If the borelight does not stop on the zeroing mark, elevation and windage adjustments must be made to the borelight.  

 (11)  From the start point, realign the zeroing mark with the visible laser, rotate the borelight 180 degrees to the half turn position, and identify the reference point. Using the adjusters on the borelight, move the visible laser to the reference point. Rotate the borelight back to the start point; move the zeroing mark to the visible laser.  





NOTE: If the visible laser cannot be located when the soldier spins the borelight to the half turn position, start this procedure at 2 meters instead of 10 meters. When the visible laser is adjusted to the reference point at 2 meters, then start the procedure again at 10 meters.




(12) Repeat step (11) until the visible laser spins on itself.




NOTE: Every barrel is different; therefore, steps (8) through (10) must be performed with every weapon to ensure that the borelight is zeroed to that barrel. If the borelight is zeroed, then go directly to the boresighting procedures.




c. Boresighting. Weapon stability is crucial in boresighting. The weapon should be in the “bolt forward” position and must not be canted left or right during boresighting procedures. If the weapon is boresighted using field-expedient methods (sandbags, rucksacks) and the weapon is laid on the side for stability, ensure that the boresight target is also oriented in the same manner. Two soldiers (a firer and a target holder) are required to properly boresight a weapon. Their duties are as follows: 


	The firer’s primary duty is to zero the borelight and make all adjustments on the aided-vision device being used. 

	The target holder secures the 10-meter boresight target straight up and down 10 meters from the borelight, and directs the firer in making necessary adjustments to the aiming device. The target holder must wear night vision goggles when boresighting infrared aiming lasers. 






NOTES:


	Appendix G shows the most current 10-meter boresight target. The 10-meter boresight target grids are 1-centimeter squares, unlike the 25-meter zero targets. Contact the proponent of this publication (C Co, 2/29 IN, Ft Benning, GA) for information about the availability of boresight targets. 

	Weapon stabilization is crucial, orientation is irrelevant. 




 (1)  Boresighting Iron Sights. The back-up iron sights (BIS) can be boresighted to a new user to expedite 25-meter zeroing. To boresight using the BIS, align the iron sights with the Canadian bull on the 10-meter boresight target. Make adjustments to the windage and elevation of the iron sights until the borelight is centered with the circle on the boresight target.  

(2)  Boresighting the M68, CCO. Before boresighting ensure that the borelight has been zeroed to the weapon. The more accurate the boresight of the M68 to the assigned weapon, the closer to a battlesight zero the weapon will be. 25-meter zeroing must be conducted to ensure the M68 is properly zeroed.  

(a)  Select the proper 10-meter boresight target for the weapon and M68 configuration. With the help of an assistant, place the boresight target 10 meters in front of the weapon.  

(b)  Turn the M68 to the desired setting (position number 4). Have the firer get behind the weapon in a stable supported firing position looking through the M68. Aim the red dot of the M68 on the crosshair located on the 10-meter boresight target. Make adjustments to the M68 until the visible laser of the borelight is centered on the borelight circle on the 10-meter boresight target. 

 (c)  Turn the borelight off. Have the gunner move the weapon off the crosshair, realign the red dot of the M68 on the crosshair, and turn the borelight back on. If the borelight is on the circle and the red dot of the M68 is on the crosshair, the firer’s weapon system is boresighted.




NOTE: The M68 is a parallax free sight beyond 50-meters. Boresighting is conducted at 10 meters. This requires the firer to ensure that he acquires the same sight picture and cheek-to-stock weld position each time in order to get a solid boresight. If the firer does not get the same sight picture after the second realignment, he more than likely has a fundamentals problem with his firing position and sight picture. To save time on the range, a coach should troubleshoot the soldier before trying to continue the boresighting of the M68.  

 




(d)  Turn the laser off and carefully remove the borelight and the mandrel from the weapon so that the borelight device is not damaged.  

(3)  Boresighting TWS. Before boresighting the TWS, make sure the borelight has been zeroed to the weapon. The more accurate the boresight of the TWS to the assigned weapon, the closer to a battlesight zero the firer will be. Zeroing at 25 meters must be conducted to ensure the TWS is properly zeroed. Both the narrow and wide field of views must be boresighted and zeroed.  

(a)  Select the proper 10-meter boresight target for the weapon/TWS configuration and, with the help of an assistant, place the boresight target 10 meters in front of the weapon.  

(b)  Ensure the M16/M4 reticle is displayed. Have the firer get behind the weapon in a stable supported firing position and look through the TWS.  

(c)  Place a finger on each oval on the 10-meter boresight target. Aim between the fingers with the 300-meter aiming point and make adjustments to the TWS until the visible laser of the borelight is centered on the borelight circle on the 10-meter boresight target.  


  (d)  Have gunner move off the aiming block, realign the TWS to the center of the heated block, and then turn the borelight back on. If the gunner still has the proper boresight alignment the gunner is boresighted; otherwise he will need remedial training on his sight picture.  

(e)  Change the field of view on the sight by rotating the field-of-view ring and have the gunner repeat steps (a) through (d).  

(f)  Turn the laser off and carefully remove the borelight and the mandrel from the weapon so that the borelight device is not damaged.  

 (4)  Boresighting AN/PAQ-4B/C. Before boresighting the AN/PAQ-4B/C, make sure the borelight has been zeroed to the weapon.  




	DANGER



	DO NOT STARE INTO THE INFRARED LASER BEAM WITH THE NAKED EYE OR THROUGH BINOCULARS OR TELESCOPES. 

	DO NOT POINT THE INFRARED LASER BEAM AT MIRROR-LIKE SURFACES OR OTHER INDIVIDUALS’ EYES. 

	ALTHOUGH THE LASER IS EYE SAFE, IT IS A SAFE PRACTICE TO TREAT ALL LASERS AS NOT EYE SAFE. 

	3X EXTENDERS MAGNIFY THE LASER AIMING LIGHT; THEREFORE, WHEN USING THE 3X EXTENDERS THE AN/PAQ-4B/C IS CONSIDERED “NOT EYE SAFE” AT ANY DISTANCE. 

	DO NOT STORE THE AN/PAQ-4B/C WITH BATTERIES INSTALLED. 












  (a)  Select the proper 10-meter boresight target for the weapon/AN/PAQ-4B/C configuration and, with the help of an assistant, place the boresight target 10 meters in front of the weapon.  

(b)  Install the borelight filter and turn the AN/PAQ-4B/C on. Align the 10-meter boresight target with the visible laser of the borelight.  

(c)  Adjust the adjusters on the AN/PAQ-4B/C until the infrared laser is centered on the crosshair located on the 10-meter boresight target.  





NOTES:


	The boresight target and zeroing mark must be kept stable during the boresight procedure.

	Do not turn the adjustment screws too much or they will break. Regardless of the mounting location, the adjuster that is on top or bottom will always be the adjuster for elevation and the one on the side will be the windage adjuster.  
  Elevation adjustment screw—one click at 25 meters = 1 centimeter. 
  Windage adjustment screw—one click at 25 meters = 1 centimeter.




(5) Boresighting AN/PEQ-2A. Before boresighting the AN/PEQ-2A, make sure the borelight has been zeroed to the weapon.






	DANGER



	INVISIBLE LASER RADIATION. AVOID DIRECT EXPOSURE TO THE BEAM. 

	DO NOT STARE INTO THE INFRARED LASER BEAM WITH THE NAKED EYE OR THROUGH BINOCULARS OR TELESCOPES. 

	DO NOT POINT THE INFRARED LASER BEAM AT MIRROR-LIKE SURFACES OR OTHER INDIVIDUALS’ EYES. 

	EYE-SAFE DISTANCE IN TRAINING MODE IS BEYOND 25 METERS IN DUAL LO MODE AND IN TACTICAL MODE IS BEYOND 220 METERS. 

	EYE DAMAGE CAN OCCUR IF CARELESS HANDLING OF THE LASER OCCURS. IN TRAINING MODE THERE’S A 25-METER DANGER AREA IN DUAL LO MODE AND A 220METER DANGER AREA IN TACTICAL MODE. 

	3X EXTENDERS MAGNIFY THE LASER AIMING LIGHT; THEREFORE, WHEN USING THE 3X EXTENDERS THE AN/PEQ-2A IS CONSIDERED“NOT EYE SAFE” AT ANY DISTANCE. 

	DO NOT STORE THE AN/PEQ-2A WITH BATTERIES INSTALLED. 












  (a)  Select the proper 10-meter boresight target for the weapon and AN/PEQ-2A configuration and, with the help of an assistant, place the boresight target 10 meters in front of the weapon.  

(b)  Install the filter on the aiming laser and turn the AN/PEQ-2A on. Align the 10-meter boresight target with the visible laser of the borelight.  

(c)  Adjust the adjusters on the AN/PEQ-2A until the infrared laser is centered on the crosshair located on the 10-meter boresight target.  





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




(d) Adjust the illuminator in the same manner.

(e) Turn the laser off and carefully remove the borelight and the mandrel from the weapon so that the borelight device is not damaged.




NOTES:

 1. Each click of elevation and windage is 1 centimeter. For ease, round up to one square. However, each square of the 25-meter zero target is .9 centimeter in actual measurement, which affects large adjustments.

 2. Do not turn the adjustment screws too much or they will break. Regardless of the mounting location, the adjuster that is on top or bottom will always be the adjuster for elevation and the one on the side will be the windage adjuster. 

 


(6)  Boresighting AN/PVS-4. Before boresighting make sure that the borelight has been zeroed to the weapon. The more accurate the boresight of the AN/PVS-4 to the assigned weapon the closer the firer will be to battlesight zero. Zeroing at 25 meters must be conducted to ensure the AN/PVS-4 is properly zeroed.  

(a)  Select the proper 10-meter boresight target for the weapon and AN/PVS-4 configuration and, with the help of an assistant, place the boresight target 10 meters in front of the weapon.  

(b)  Ensure the M16 reticle is displayed. Have the firer get behind the weapon in a stable supported firing position and look through the AN/PVS-4. 

 (c)  Turn the borelight laser on. Align the borelight laser with the circle on the 10-meter target offset. Keeping the laser in place, adjust the windage and elevation until the reticle of the AN/PVS-4 is aligned with the circular crosshair.




NOTE: If there is not enough ambient light to see the 10-meter target offset circular crosshair, use a flashlight and shine it indirectly at the target. This will provide enough ambient light for the gunner to see the target.  




 

(d)  Turn the borelight off. Have the gunner move his reticle off the circular crosshair and then realign back on the target. Turn the borelight laser back on. If the borelight is in the circle, then the AN/PVS-4 is boresighted.  

 (e)  Turn the laser off and remove the borelight and mandrel from the weapon carefully so that you do not damage the borelight device.  


8-3. BACKUP IRON SIGHT


  
The backup iron sight (BIS) is a semi-permanent flip up sight equipped with a rail-grabbing base. The BIS provides a backup capability effective out to at least 600 meters and can be installed on the M16A4 and M4-series weapons. (Figure 8-6 shows the backup iron sights training program.)




	Instructional Intent:



 Zero and qualify with the back-up iron sight.


    Special Instructions:


    Ensure soldiers are applying the marksmanship fundamentals.


    Ensure the BIS are in the full vertical position and locked prior to firing.


    Ensure the plastic insert is installed in the BIS during boresighting and zeroing.


    Observables:


    Soldiers attain the same day standards for zeroing and qualification as with the standard ironsights.









Figure 8-6. Backup iron sights training program. 

 a.  Concept. The BIS is adjusted for a 300-meter battlefield zero to provide backup in the event an optic or laser device fails to function. The BIS is zeroed on the M4/M4A1 target on the backside of the M16A2 zero targets (NSN 6920-01-395-2949). The 25-meter zeroing procedures are the same as for conventional rear sight assembly on the M16-/M4-series weapons.  

b.  Conduct of Training. All procedures for the BIS are the same as with standard iron sights.  


(1) Boresight the Iron Sights. (Optional.) 

 (2)  Zero. The zeroing standards for the BIS are the same as with iron sights. To zero the BIS for the M4-series, set the range selector to 300 meters. To zero the BIS to the M16A4 place the range selector to the white line below the 300-meter mark.  

(3)  Target Detection. Target detection procedures for the BIS are the same as with standard iron sights.  

(4)  Practice Qualification. A practice qualification must always precede an actual qualification. Practice qualification allows the soldier to practice and refine his skills to succeed during qualification. Practice qualification standards for the BIS are the same as with standard iron sights. If the soldier qualifies during the practice qualification it may be counted as the record qualification.  

 (5)  Record Qualification. Qualification with the BIS is conducted on a standard record fire range, and the standards for qualification are the same as the record fire day standards.  


8-4. M68, CLOSE-COMBAT OPTIC


  
The M68, CCO is a reflex (nontelescopic) sight. It uses a red aiming reference (collimated dot) and is designed for the “two eyes open” method of sighting. The dot follows the horizontal and vertical movement of the gunner’s eye while remaining fixed on the target. No centering or focusing is required. (Figure 8-7 shows the close-combat optic training program.)





	Instructional Intent:



    Qualify with the M68.


    Special Instructions:


    Ensure the soldier is proficient with the M68


    Ensure with the M16A1/A2 that the M68 does not have the half moon spacer installed


    Ensure with the M4, M16A4, and MWS that the M68 has the half moon spacer installed


    Ensure the proper offset is used during boresighting procedures


    Confirm 10-meter boresight with 25 meter zero


    Ensure rail grabber is retightened after initial 3 rounds are fired


    Ensure soldier has the M68 dot set for best sight picture.


    Ensure that the soldier applies the marksmanship fundamentals


    Ensure the soldier zeros and qualifies with the same sight picture (1 or 2 eye method)


    Ensure soldier zeros on the M16A2 25 meter zero target


    Ensure designated impact zone is 2 1/2 squares down from center mass of the 300-metersilhouette on the 25-meter zero target.


    Observables:


    The M68 is zeroed to the same standards as with iron sights


    Rounds must impact in the 4x4 square designated impact zone.


    Soldier achieves the same practice qualification and qualification standards as with day record fire.










 Figure 8-7. M68, close-combat optic training program. 


 a.  Concept. Soldiers must qualify on their assigned weapons during daylight conditions as outlined in this manual. The integrated act of firing with the M68 is identical to the iron sights except for the change in sight picture. The M68 training strategy is the same as the iron sight training strategy.  

b.  Conduct of Training. All procedures for the M68 are the same as with standard iron sights. The M68 equipment training should familiarize the soldier with the proper operation and characteristics of the M68 in accordance with TM 9-1240-413-12&P.  


  (1)  Modified Fundamentals. The fundamentals of marksmanship are modified as follows:  

(a)  Steady Position. Placing the cheek on the stock weld to get a good sight picture after the M68 is zeroed at 25 meters is no longer necessary. The M68’s reflexive sight allows the soldier to fire the weapon with his cheek at a comfortable position; however, the soldier must zero with the same cheek position he will fire with because the parallax free is only effective beyond 50 meters. 

(b)  Aiming. The preferred method of aiming using the M68 is to keep both eyes open, which allows a much greater field of view and makes scanning for targets much easier. However, getting accustomed to the two-eyes-open method takes practice. The soldier must keep the rifle and M68 in a vertical alignment each time he fires.  


	Two-eyes-open method (preferred). Position the head so that one eye can focus on the red dot and the other eye can scan downrange. Place the red dot on the center of mass of the target and engage. 

	One-eye-open method. With the nonfiring eye closed, look through the M68 to ensure that the red dot can be seen clearly. Place the red dot on the center of mass of the target and engage. If the soldier zeros his weapon using theone-eye-open method, he must engage targets using this method for zero accuracy.




  (c)  Breath Control. This fundamental does not change.  

 (d)  Trigger Squeeze. This fundamental does not change.  





NOTE: The aiming method used to zero must also be used to engage targets. When using the M68, the weapon must not be canted during aiming or firing. 




 (2)  M68 Dry (Nonfiring) Zeroing. Starting with a securely installed and live-fire zeroed BIS, mount the reflex sight to the front of the receiver rail or to the top RAS as preferred. Adjust windage and elevation on the reflex sight until the center of the aiming dot is at the tip of the front sight post when viewed through the BIS while assuming a normal firing position. 

(3)  25-Meter Zero Procedures. When zeroing the M68, CCO at 25 meters, a designated impact zone must be identified on the 25-meter zero target. Starting from center mass of the 300-meter silhouette on the 25-meter zero target, count down 2 1/2 squares and make a mark. This is now the point of impact. From this point, make 4x4 squared box around the point of impact. This box is now the offset and is the designated point of impact for the M68. Soldiers will aim center mass of the 300-meter silhouette and will make adjustments to the M68 so that the rounds impact in the 4x4 squared box, 2 1/2 squares down from the point of aim. Other procedures are the same as standard iron sight procedures.  


	Two clicks = 1 centimeter at 25 meters for windage and elevation. 

	One click clockwise on elevation moves bullet strike down. 

	One click clockwise on windage moves bullet strike left. 

	Conduct zeroing only on the M16A2 25-meter zero target. 




NOTES:

 1. At ranges of 50 meters and beyond, the effects of parallax are minimal. However, at ranges of 50 meters and closer, parallax exists and the firer must ensure that the red dot is centered while zeroing.

 2. The aiming method (two eyes open or one eye open) used to zero must be used to engage targets.




(4) Target Detection. Target detection procedures for the M68 are the same as with standard iron sights.




	WARNING

In position 4 and above, the red dot is visible through the front of the sight. For night vision operations, close the front lens cover beforeturning the rotary switch clockwise to position 2 and 3. Check the light for proper intensity before opening the front lens cover. Close the front lens cover before turning the rotary switch counterclockwise to the OFF position. Failure to follow this warning could reveal your position to the enemy.










 (5)  Practice Qualification. The procedures are the same as standard iron sight procedures.  

 (6)  Record Qualification. The procedures are the same as standard iron sight procedures.  


8-5. AN/PAS-13 (V2), (V3), THERMAL WEAPON SIGHT


  
The AN/PAS-13 (V2), (V3), thermal weapon sight (TWS) is an IR imaging sensor used for target acquisition under conditions of low visibility. IR light is received through the telescope, detected by an IR sensor, converted to digital data, processed, and displayed for the user. (Figure 8-8 shows the AN/PAS-13 training program.)




	Instructional Intent:




    Qualify with the ANPAS-13, TWS.


    Special Instructions:


    Ensure soldiers are proficient with the TWS.


    Ensure spacer is used with the M4, M16A4, and MWS.


    Ensure proper 10-meter boresight target is used during boresight procedures.


    Ensure both fields of view (FOV) are boresighted.


    Confirm 10-meter boresight with a 25-meter zero.


    Ensure M16A2 zero target is used with a four-by-four-centimeter square cut out of the center ofthe silhouette.


    Ensure zero range and qualification range have been thermalized.


    Ensure that during zero and qualification every other lane is used.


    Ensure range has been inspected for targets that are not thermalized.


    Observables::


    The TWS is zeroed to the same standards as with iron sights.


    Soldier achieves the same practice qualification and qualification standards as with day recordfire.









Figure 8-8. AN/PAS-13 (TWS) training program.




	WARNING

Ensure the weapon is not loaded and is on SAFE before installing the TWS on the weapon. A loaded weapon may accidentally dischargecausing severe injury or death.









 a.  Concept. Training strategy on the AN/PAS-13 is much the same as aiming lights. The TWS is a thermal sight and does not require the use of night vision devices. The course of fire for the TWS is the same scenario as the day qualification tables with the same requirements for standards of fire for current day standards. Qualification standards are the same for day and night.  

b.  Conduct of Training. AN/PAS-13 equipment training should familiarize the soldier with the proper operation and characteristics of the TWS in accordance with the TM to include:  


(1) Modified Fundamentals. The fundamentals of BRM change as follows: 

 (a)  Steady Position. This fundamental slightly changes due to the height of the sight. Soldiers must adjust their body position so they can properly look through the sight. In most cases, the cheek-to-stock weld no longer exists.  

(b)  Aiming. To properly aim with the TWS, soldiers must ensure that the correct reticle is selected in the sight. (Refer to TM 11-5855-312-10, 31 Oct 00 for reticle selection and point of aim for use with the TWS.)  

(c)  Breath Control. This fundamental is not affected by night firing conditions using the TWS.  

(d)  Trigger Squeeze. This fundamental of marksmanship does not change during night firing. 

(2)  25-Meter Zero Procedures. Refer to TM 11-5855-312-10, 31 Oct 00 for target preparation.

(a) Use the same procedures and standards as with iron sights.  

  (b)  At the 25-meter range each increment of azimuth or elevation setting moves strike of the round as follows:  


	1 1/4 centimeters for MTWS on WFOV. 

	3/4 centimeter for MTWS on NFOV. 

	3/4 centimeter for HTWS on WFOV. 

	1/4 centimeter for HTWS on NFOV. 



   (c)  Retighten the rail grabber after the first three rounds fired.  

 (d)  Zero both FOVs (Figure 8-9, page 8-16).  
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(3)  Target Detection. With night vision devices the field of view is much smaller, scanning becomes much more deliberate, and, with the TWS, camouflage becomes less of a factor. Even though night vision devices greatly enhance the soldier’s ability to acquire a target at night, increased awareness of target detection must be trained to allow the solider to key in on the visual cues of infrared imagery.  

(a)  Select Position. The TWS is a large device; therefore, selecting a position that allows for good fields of view but at the same time does not silhouette the soldier and his equipment might be a challenge. Since the TWS detects thermal energy (heat) emitted from an object, a position near an object emitting a vast amount of thermal energy (for example, a vehicle with the engine running, a fire, or so on) may affect the soldier’s ability to acquire a target.  

(b)  Scanning. With earlier versions of the TWS, scanning too fast causes a stuttering on the screen, which causes the soldier to miss or overlook a target. With these versions scanning must be done slowly in order to maintain a good thermal image on the screen. With the newer version, this stuttering is not as obvious. One advantage the TWS (heavy and medium) has over other night vision devices is that it has two fields of view—wide and narrow. Each field of view has its own advantages and disadvantages. The narrow field of view increases magnification but decreases the field of view. The wide field of view decreases magnification but increases the field of view. The soldier chooses which field of view to use to scan and engage targets. 

(c)  Target Indicators. While scanning the sector and or lane with the TWS, the soldier should be aware of thermal cues that allow him to detect and identify targets. The engine compartment, exhaust, and tires of a vehicle that has been moving are all examples of thermal cues. Adjusting the brightness, contrast, and polarity helps enhance the thermal cues of a target, allowing for quicker detection and identification.

(d) Sound. Use the same techniques outlined in day and night target detection.  


(e)  Movement. Thermal cues become much more obvious on a moving object than on an object standing still. A good example is the tire on a vehicle. With the vehicle not moving, the tires are cold. On a moving vehicle, the friction between the road and the tires causes the tires to heat up and become prominent when observed through the TWS. The same is true with the human body—a person moving generates more heat than someone standing still.

(f) Camouflage. Probably the biggest advantage the TWS provides is its ability to negate camouflage. The TWS gives the soldier the ability to see through camouflage, such as paint, foliage, and camouflage netting, thereby increasing both day and night target-detecting abilities.




	WARNING

If the TWS is operated with the eyecup removed, light emitting from the eyepiece may be visible to the enemy’s night vision devices.









 (4)  Practice Qualification. Practice qualification with the TWS is the same as day practice qualification with iron sights. Dry fire is done to allow the soldiers to make adjustments to the TWS. Every other firing lane should be used so that the soldier engages only the targets in his lane.  

 (5)  Record Qualification. Record qualification with the TWS is the same as day record qualification with iron sights.  





NOTES:

 1. Record qualification with the TWS can be done day and or night. Regardless of the qualification, the standard day record fire for the iron sights will be used. The standards for qualification with the TWS, either day or night, are 23 out of 40.

 2. During practice qualification and qualification, it is the soldiers preference on polarity and field of view.

8-6. AN/PAQ-4B/C AND AN/PEQ-2A INFRARED AIMING LASERS


  
The newest infrared aiming lasers greatly increase the night firing accuracy of all infantry weapons. The infrared aiming lasers complete the transition from day optics to night optics. Their effectiveness is limited by the capability of the image-intensifying (I2) sight with which they are used. (Figure 8-10, page 8-18, shows the current training program for these lasers.)



	Instructional Intent:




    Qualify with the AN/PAQ-4B/C or AN/PEQ-2A.


    Special Instructions:


    Ensure soldiers are proficient with the AN/PAQ-4B/C or AN/PEQ-2A.


    Ensure proper 10-meter boresight target is used during boresight procedures.


    Ensure borelight filter is used.


    Ensure AN/PEQ2A is set to AIM LO.


    Ensure illuminator on the AN/PEQ-2A is boresighted.


    Ensure M16A2 25-meter zero target is used for 25-meter zero.


    Ensure a 3x3-cm hole is cut in the center of the 25-meter zero target and E-type silhouette.


    Observables:


    Soldier conducts either 10-meter boresight or a 25-meter zero.


    Soldier displays good scanning, IR discipline, and IR walking technique.


    Soldier achieves at least 17 target hits out of 40 target exposures.







Figure 8-10. AN/PAQ-4B/C or AN/PEQ-2A training program. 

 a.  Concept. Two training strategies have been devised to adequately train soldiers in the use of the AN/PAQ-4B/C and AN/PEQ-2A infrared aiming laser devices. The night initial training strategy is used for soldiers who have little or no previous experience with night vision goggles, or for units beginning a night-training program. The night sustainment training strategy is for soldiers who are familiar with night vision goggles, and for units that have already implemented a night-training program. However units should always review the night initial training strategy prior to sustainment training.  

b.  Conduct of Training. AN/PAQ-4B/C and AN/PEQ-2A equipment training should familiarize the soldier with the proper operation and characteristics of the AN/PAQ-4B/C and the AN/PEQ-2A in accordance with the TM to include:  


  (1)  Modified Fundamentals. Although the same four fundamentals of marksmanship are used for night firing, adjustments must be made to accommodate the night vision devices.  

(a)  Steady Position. The firer’s natural tendency is to attempt to acquire a good cheek-to-stock weld position and align the iron sights. The gunner must realize that a good cheek-to-stock weld is not possible with NVGs mounted on his head. The firer should ensure that the butt of the weapon is firmly pulled into the pocket of the shoulder to prevent the laser from wobbling. When the soldier is ready to fire, the elbows are firmly planted on the ground to prevent the laser from wobbling excessively. 

(b)  Aim. The gunner must practice raising his head just enough to clear the weapon with his NVGs and acquire a good sight picture by walking the laser onto the target and then aiming at center mass.

(c) Breath Control. This fundamental is not modified for night firing conditions.  

 

(d)  Trigger Squeeze. The objective is to not disrupt alignment of the laser with the target by jerking the trigger.  


(2) 25-Meter Zero Procedures. If the borelight is not available, a 25-meter zero must be conducted (Figure 8-11).

(a) AN/PAQ-4B/C. 


	Same standards as with iron sights. 

	Set the adjusters to their zero preset position (refer to TM 11-5855-301-12&P). 

	Prepare 25-meter zero target by cutting a 3x3-centimeter square out of the center of the silhouette. 

	Elevation adjustment screw—one click at 25 meters = 1 centimeter (clockwise = up). 

	Windage adjustment screw-one click at 25 meters = 1 centimeter (clockwise = left). 

	Retighten rail grabber after the first three rounds are fired. 



NOTE: When cutting the 3-centimeter square out of the target, some of the strike zone may be cut out. Care must be taken when annotating the impact of the rounds. When the weapon is close to being zeroed, some of the shots may be lost through the hole in the target. 
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 (b) AN/PEQ-2A. 



	Same standards as with iron sights. 

	Set the adjusters to their zero preset position (refer to TM 11-5855-308-12&P). 

	Prepare the 25-meter zero target by cutting out a 3x3-centimeter square in the center of the target and E-type silhouette. 

	Turn the aiming beam on in the low power setting (AIM LO). Install aim point filter to eliminate excessive blooming. 

	The adjustments for the AN/PEQ-2A (top mounted) are as follows: 



	AIMING POINT.

— Elevation adjustment screw—one click at 25 meters = 1 centimeter or one square (clockwise = up).

— Windage adjustment screw—one click at 25 meters = 1 centimeter or one square (clockwise = right).



	TARGET ILLUMINATOR.

—Elevation adjustment screw—one click at 25 meters = 1 centimeter or one square (clockwise = down).

— Windage adjustment screw—one click at 25 meters = 1 centimeter or one square (clockwise = right).






	Retighten rail grabber and AN/PEQ2A. 


	Once the aiming beam is zeroed, rotate the selector knob to the DUAL LO, DUAL LO/HI or DUAL HI/HI mode to observe both aiming and illumination beams. Rotate the illumination beam adjusters to align the illumination beam with the aiming beam. 




NOTES:

 1. Failure to fully tighten the mounting brackets and AN/PEQ2A thumbscrew may cause zero retention problems. Confirm that equipment is tight prior to zeroing.

 2. To retain zero, remove the TPIAL and rail grabber as a whole assembly and place back onto the same notch as removed. 




 (3)  Target Detection. Soldiers should receive in-depth instruction on the proper use and fit of night vision goggles to include characteristics and capabilities, maintenance, and mounting procedures. Extensive testing has proven that the average soldier does not properly use the night vision devices. Unit leaders must be proficient in the train-thetrainer strategy. At night, soldiers should conduct a terrain walk to become more familiar and build confidence using the night vision goggles.  

(a)  Scanning for Targets. The night vision devices have a 40-degree field of view, which causes the average shooter to miss easy targets of opportunity. The soldier must be trained to aggressively scan his sector of fire for targets. The art of target detection at night is only as good as the soldier practices. Regular blinking during scanning relieves some of the eyestrain that the soldier tends to have trying to spot distant targets. Regular blinking must be reinforced during training. After the soldier has mastered the art of scanning he will find that targets are more easily detected by acknowledging the flicker or the movement of a target.  


   (b)  IR Discipline. A soldier must be taught that what he can see downrange or on the battlefield through his NVGs, the enemy can also see. The soldier must train to activate his laser at the base of the target and engage the target as soon as the target is detected. After the target has been engaged, the laser is deactivated. When a soldier uses proper IR discipline while scanning for targets, he must keep his weapon oriented within his sector of fire. When the target is detected the soldier orients his weapon around the base of the target, activates his laser, and walks the laser to the center mass of the target for engagement. 

(4)  Field Fire. During the dry-fire exercise, soldiers acquire a sight picture on all exposed silhouette targets before conducting the field-fire scenario. This allows the soldier to focus on the targets at range.  


	Conduct dry-fire exercise. 

	Conduct in the same manner as field fire II. 

	Targets at 50, 150, and 250 meters. 

	36 rounds, 18 rounds supported firing position, 18 rounds prone unsupported firing position. 



    (5)  Practice Qualification. The procedures for practice qualification are:  


	Conduct dry-fire exercise. 

	Use coaches. 

	20 rounds foxhole supported, 20 rounds unsupported. 

	Engage targets from 50 to 250 meters. 

	Standards are 17 out of 40. 



 


   (6)  Record Qualification. The procedures for record qualification are:  


	Conduct dry-fire exercise. 

	20 rounds foxhole supported, 20 rounds unsupported. 

	Engage targets from 50 to 250 meters. 

	Standards are 17 out of 40. 




8-7. AN/PVS-4 NIGHT VISION DEVICE


  
The AN/PVS-4 night vision device is a portable, battery operated electro-optical instrument used for observation and aimed fire of weapons at night. It amplifies reflected light such as moonlight, starlight, and sky glow so that the viewed scene becomes clearly visible to the operator. It can be mounted on the M16A2 rifle, M4 carbine, M16A4 rifle, and M4 MWS. Mounting brackets are provided for each type of weapon. (Figure 8-12, page 8-22, shows the AN/PVS-4 training program.)




	Instructional Intent:




    Qualify with the AN/PVS-4 night vision device.


    Special Instructions:


    Ensure soldiers are proficient with the AN/PVS-4.


    Ensure that the spacer and Picatinny rail grabber are installed when mounting on MWS.


    Ensure proper 10-meter boresight target is used during boresight procedures.


    Ensure proper reticle is used.


    Confirm 10-meter boresight with a 25 meter zero.


    Observables:


    The AN/PVS-4 is zeroed to the same standard as with the iron sight.


    Soldier achieves same practice and qualification standards as done with day record fire.











Figure 8-12. AN/PVS-4 training program. 

 a.  Concept. Training strategy on the AN/PVS-4 is much the same as aiming lights. The course of fire for the AN/PVS-4 sight is the same scenario as with the aiming lasers with the same qualifications standards.  

b.  Conduct of Training. This training should familiarize the soldier with the proper operation and characteristics of the AN/PVS-4 in accordance with the TM.  


(1) Modified Fundamentals. The fundamentals are changed as follows: 


	Steady position. This fundamental slightly changes due to the height of the sight. Soldiers must adjust their body position so they can properly look through the sight. In most cases, the cheek-to-stock weld no longer exists. 

	Aiming. To properly aim the AN/PVS-4, the soldier must ensure that the proper reticle is inserted in the sight. (Refer to TM 11-5855-213-10 to insert the proper reticle.) The aiming point is placed center mass of the target. 

	Breath control. This fundamental is not affected by night firing conditions using the AN/PVS-4. 

	Trigger squeeze. This fundamental of marksmanship does not change during night firing. 



(2) 25-Meter Zero Procedures. Use the same procedures and standards as with the iron sights along with the following. 


	At 25-meter range each increment of azimuth or elevation setting moves the strike of the round .63 centimeters or 1/4 mil. Two clicks of the windage or elevation will move the strike of the round approximately one square on the M16A2 zero target. 

	Retighten the thumb screw on the rail grabber after initial three rounds fired. 



NOTE: During boresighting or zeroing procedures if there is not enough ambient light available to see either the boresight mark at ten meters or the silhouette on the zero target, a flashlight can be used by shining the light indirectly towards the target. This will provide enough ambient light to allow the soldier to boresight or zero.




(3) Target Detection. Target detection with the AN/PVS-4 is very similar to target detection with the night vision goggles. The AN/PVS-4 has a 14.5-degree field of view leaving the average shooter to miss easy targets of opportunity, more commonly the 50-meter left or right. The soldier must be trained to aggressively scan his sector of fire for targets. The art of target detection at night is as good as the soldier practices. Regular blinking during scanning relieves some of the eyestrain that the soldier tends to have trying to spot far targets. Regular blinking must be reinforced during training. After the soldier has mastered the art of scanning he will find that targets are more easily detected by acknowledging the flicker or the movement of a target.

(4) Field Fire. During the dry-fire exercise soldiers acquire a sight picture on all exposed silhouette targets prior to conducting the field-fire scenario. This allows the soldier to focus on the targets at range. 


	Conduct dry-fire exercise. 

	Conducted in the same manners as Field Fire II (see Appendix F, for scenario). 

	Targets at 50, 150, and 250 meters. 

	36 rounds—18 rounds supported firing position, 18 rounds prone unsupported firing position. 



    (5)  Practice qualification. The procedures for practice qualification are:  


	Conduct dry fire exercise. 

	Coaches are to be utilized. 

	20 rounds foxhole supported, 20 rounds unsupported. 

	Engage targets form 50 to 250 meters. 

	Standards 17 out of 40. 





   (6)  Record qualification. The procedures for record qualification are:  


	Conduct dry fire exercise. 

	20 rounds foxhole supported, 20 rounds unsupported. 

	Engage targets from 50 to 250 meters. 

	Standards 17 out of 40. 
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Figure 2-17. Vertical pistol grip.
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Figure 2-42. Ammunition, 5.56-mm for the M16- and M4-series weapons.
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Figure 2-25. M68 mounted on the M16A4/M4-series weapons.
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Figure 2-33. MILES training extender bracket installation on
M16-/M4-series weapons.
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Figure 2-9. M16A4 MWS battlesight zero.
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Figure 2-16. Address markings on RAS.
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Figure 1-1. Unit marksmanship sustainment strategy.
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Figure 2-43. M855 drop during 25-meter zeroing

{M16A2 at 8/3+1; M4 at 6/3).
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Figure 2-35. Mounting TWS on an M16A1/A2/A3.
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Figure 8-5. Example of a start point, half turn, and reference poi
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Figure 2-26. Mounting the M68/AN/PVS-14 combination on an MWS.
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Figure 2-8. M16A4 MWS mechanical zero.
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Figure 2-34. HTWS and MTWS models of the thermal weapon sight.
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Figure 8-3. Borelight in the START POINT position.
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Fiaure 2-1. M16A1 rifle.
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Figure 2-28. Mounting the AN/PAQ-4B/C on the M16A1/A2/A3
and M4 carbine
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Figure 2-27. AN/PAQ-4B/C infrared aiming light.
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Figure 2-14. Rail adapter system
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Figure 8-9. Example of TWS zeroing adjustments.
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Figure 2-44. Bullet drop of M855 ammunition with M16A2 (8/3).
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Figure 8-2. Example of a zeroing mark.
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Figure 2-31. Mounting the AN/PEQ-2A to the
M16A1/A2/A3 rifle and M4 carbine.






OEBPS/Images/ac_img_139.jpg
Figure 8-4. Borelight in the HALF TURN position.
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Figure 8-11. Example of shot group adjustment with strike zone.
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Figure 2-2. M16A1 rifle mechanical zero.
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Figure 2-32. Mounting the AN/PEQ-2A on the M16A4 and M4 MWS.
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Figure 245. Bullet drop of M855 ammunition with M4 (6/3).
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Figure 2-12. M4/M4A1 and M4 MWS mechanical zero.
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Figure 2-38. AN/PVS-4 on the M16A2-series weapons.
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Figure 2-3. M16A1 rifle battlesight zero.
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Figure 2-39. AN/PVS-4 on the M4/M4-MW S-series weapon.
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Figure 2-20. Picatinny rail grabber.
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Figure 2-46. M4 carbine and M16A2 rifle bullet
trajectory comparison.
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Figure 2-29. Mounting the AN/PAQ-4B/C on the MWS top or left.
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Figure 2-13. M4/M4A1 and M4 MWS battlesight zero.
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Figure 2-21. Backup iron sight.
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Figure 2-4. M16A2/A3 rifle.
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Figure 2-47. Bullet drop of M4/M855 during 25-meter zeroing on 6/3.
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Figure 2-36. Mounting TWS on M16A4/M4-series weapons.
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Figure 2-23. M68, close-combat optic.
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Figure 2-10. M4/M4A1 carbine with standard handguards installed.
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Figure 2-40. Borelight with a 5.56-mm mandrel.
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Figure 2-22. BIS in the stowed position.
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Figure 2-7. M16A4 MWS.
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Figure 2-5. M16A2/A3 rifle mechanical zero.
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Figure 2-24. Mounting the M68 to the M16A1/A2/A3.
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Figure 2-18. Insight rail grabber.
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Figure 2-37. AN/PVS+4 night vision sight.
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Figure 2-11. M4 MWS.
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Figure 2-41. 10-meter boresight target and 25-meter zero offset.
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Figure 2-19. Insight rail grabber MILES training extender.
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Figure 2-6. M16A2/A3 rifle battlesight zero.






