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Chapter 1
THE SPECIAL OPERATIONS SNIPER

1-1. PURPOSE

The purpose of this manual is to provide doctrinal guidance on
the mission, selection of personnel, organization, equipment,
training, skills, and employment of the Special Operations Sniper.

1=-2, SCOPE
Thizs manual addresses three distinct audiences:

o The commander. This manual provides specific guid-
ance on the nature, rele, candidate selection, corganization, and
employment of sniper perscnnel.

= The trainer. This manual provides a reference for
the development of training programs.

o The sniper. This manual contains detailed informa-
ticn on the fundamental knowledge, skills, and employment methods
cf snipers throughout the entire COperational Continuum.

This manual describes those segments of sniping that are
unique to Special Operations Forces (SOF). It alsc describes those
perticens of conventional sniping that are necessary to train
indigencus forces,.

1-3. GENERAL

The Special Operations (SO} sniper is a selected volunteer
specially trained in advanced marksmanship and fieldcraft skills
who can engage selected targets from concealed positions at ranges
and under conditions that are not possible for the normal rifleman,
in support of Special Operations Forces (SOF) missions.

l1-4. MISSION

a c ti .

S50 are actions conducted by specially organized, trained, and
equipped military and paramilitary forces to achieve military,
pclitical, economic, or psychological objectives by nonconventional
means in hostile, denied, or politically sensitive areas. They are
conducted in peace, conflict, and war, independently or in
coordination with operations of conventional forces. Politico-
military considerations frequently shape S0, requiring clandestine,
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covert or low-visibility technigues, and oversight at the naticnal
level. SO usually differ from conventional operations in their
degree of risk, operational technigues, mode of employment,
independence from friendly support, and dependence upon operational
intelligence and indigenous assets.

Publlic law (10 USC 167) states that SO activities include the
Icllowing as far as they relate to SO:

o Direct action (DA}.

o Strategic reconnalssance, which the US Special
Operations Command (USSOCOM) has incorporated into a broader
activity called special reconnaissance (SR).

o Unconventional warfare (UW}.

o Foreign internal defense (FID}.

o Civil affairs (Ca).

o Peychelogical operations (PSYOFP).

c Counterterrorism ({CT).

o Humanitarian assistance (HA).

© Theater search and rescue (SAR).

o Such other activities as may be specified by the

National Command Authorities (NCa).

SOF are those forces specifically organized, trained, and
equipped to conduct SO activities or provide direct support (DS) to
other SOF. They provide a versatile military capability to defend
US national interests. They are an integral part of the total
defense posture of the United States and a strategic instrument of
national policy. These forces serve as force multipliers. They
can function in an economy of forece role to provide substantial
leverage at a reasonable cost and effort. SOF thus provide
military options for national response that can stabilize an
international situation with minimum risk to US interests,

The SO sniper will normally be employed to conduct:
Unconventional Warfare (UW).
Foreign Internal Defense (FID).
Direct Action (DA).
Special Reconnaissance {SR).
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Counter Terrorism {CT).

During peacetime, SO snipers may alsc be used to:
Assist foreign governments.
Train foreign military snipers.
Conduct counterterrorism operations.
Safeguard US citizens and property abroad.
Cenduct recovery operations.
Conduct deception operations.
Conduct show of force operations.,
Conduct rescue operations.

Conduct operaticns that support the National Command
Authority’s (NHCA) strategic goale.

The 50 sniper supports these missions with the following:
Engaging long-range targets with precision fire.

Obtaining and reporting enemy intelligence information.

1-5. SELECTION OF PERSONNEL

The purpcse of this section is to establish doctrinal guide-
lines for the selection and assessment of SOF sniper candidates.
It is critically important for the commander to monitor evaluation
and selection procedures, since each unit may have a different
mission. There are no absolutes for the selection of SOF sSnipers;
however, there are diagnostic tests, organizational indicatcrs, and
trends that will serve to assist the commander in identifying
potential snipers.

Candidates for sniper training must be carefully screened.
The rigorous training program and the great personal risk in combat
require high motivation and the ability to learn a variety of
8kills. The proper mental conditioning cannot always be taught or
instilled by training.

Many well-disciplined individuals can rapidly compose
themselves after a fleeting surrender to excitement, fear, or
lndecisiveness. In the sniper's profession an instant of
uncontrolled emotion can be fatal. The sniper must possess true
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emotional balance, a perpetual self-possession, and serenity
developed from maturity and patience. The hunter who experiences
"buck-fever" may lose the deer; the sniper who cannot control his
emotions may lose his life.

The sniper must be capable of calmly and deliberately killing
targets that may not pose an immediate threat to him. It is much
easier to kill in self-defense or in the defense of others than it
iz to Kkill without apparent provocation. The sniper must not be
ausceptible to emotions such as anxiety or remorse. Candidates
whose motivation toward sniper training rests mainly in the desire
for the prestige from serving in a unigue role may not be capable
cf the cold rationality that the sniper‘s job reguires. To kill in
this fashion requires mental discipline and the belief in the
rightness and moral correctpess of the mission. The sniper must be
able to live with himself afterward, sorting cut his feelings of
right and wrong, without carrying disabling emcticonal baggage.

Diagnostic and aptitude testing may be implemented at the
discreticn ©of the commander. Certain testing procedures may be
guite lengthy and tedicus and are therefcore subject to limitations
of time, egquipment, and facilities. It is recommended, however,
that psychological evaluation of a candidate be at least partially
determined through the wuse of the Minnescta Multi-Phasic
Personality Inventory (MMPI)., This test, if properly administered,
gives the commander a personality profile of the individual. It
can assist the commander in evaluating whether the candidate can
function in confined spaces, can work independently, and has the
potential to function as a sniper.

The tests are more than simple mental analyses. Psychological
acreening establishes a profile of characteristics that indicate if
an individual would be a successful sniper. Testing eliminates
candidates who would not perform well in combat. In the past, some
trained snipers have refused to shoot targets that were not a
direct threat to them, or, after shooting an enemy, refused to
shoot again. Pasychological screening is intended tc identify
individuals who would have these problems.

Other tests that may be used by the commander are:

o The California Psychological Inventory. This test
measures normality traits that can enhance or inhibit the ability
tc accomplish a given mission. Specifically, it measures self-
confidence, achievement potential, motivation levels, and
trainability.

o The Meyer Briggs Test. This test indicates the
method by which an individual analyzes data, feelings, senses,
perceptions, or judgment.



o The Otis Intelligence Test. This correlates an
individual’s IQ with his adaptability; the higher the 10, the
easier it is t¢ train an individual.

o The Group-Embedded Figures Test. This test
determines perceptual and cognitive thinking ability.

The commander, in order to achieve the best candidate, should
talk to a gualified psychologist, and explain what he is looking
for in a candidate. That way, when a candidate is tested, the
psychologist can then sit down with the commander and give him the
best recommendation on the candidate’s psychological profile.

The current method for the selection of snipers within a unit
has been for each unit to establish its own selection criteria.
This methed, while addressing the current needs of the unit, may
lead to inconsistency in future sniper selection.

To aid the commander in his selection of sniper candidates,
there are several concrete prerequisites that should be met by the
candidates prior to acceptance intoc the sniper program.

To meet the administrative prerequisites, the sniper candidate
should:

c Be a member of the S0F (Active and Reserve
Componentse), or be a selected DOD personnel.

o] Have a passing score on the Army Physical Fitness
Test (APFT) within one (1) month of the beginning of.the sniper
training program.

0 Have scored expert with the Ml6al/a2 rifle IAW
Chapter 3, Section III, FM 23-9% (Ml6Al apnd M16A2 Rifle
Sma } within cone (1) month of training. Preferably, the

candidate repeatedly scores expert during  his biannual
qualification.

Q Have no record of drug or alcohol abuse,

o Have no record of punishment under the Uniform Code
©f Military Justice during his current enlistment.

O Have a GT score of 110 or above, an SC score of 110
or abeve, or a CO score of 110 or above.

o] Be in the pay grade of E4 or above.
s Have 20/20 vision, correctable IAW Chapter 32, para-
graph 7-3g, AR 40-501 (Standards of Medical Fitness). Glasses are

a liability unless the individual is otherwise highly qualified.



o Have had a psycholeogical evaluation conducted under
the direction of, and approved by a qualified medical expert. This
examination will include, as a minimum, the MMPI and & psychiatric
history mental status examination.

o Have at least 12 months of service remaining on
active duty after completion of the sniper course.

0 Have a SECRET clearance.
Hote: All of the above are prerequisites to enter the Special

Operations Target Interdiction Course at Fort Bragg,
North Carolina.

Personal prerequisites may be determined by the commander
through background checks, interviews, records review, and
counseling sessions. Recommended personal prerequisites should
include, but are not limited to, the following:

o Experience as a hunter or woodsman.
o Experience as a competitive marksman.
o Interest in weapons.

These first three personal prereguisites are particularly
important when it comes to sustaining sniper skills, because the
sniper with these characteristics will have a greater desire to
practice these tasks as they are part of his avocation.

o] Ability to make rapid, accurate assessments and
mental calculations,

o Ability to maintain an emotiocnally stable personal
life.

C Ability to function effectively under stress.

o Possession of character traits of patience,

attention to detail, perseverance, and physical endurance.
0 Ability to focus completely.
o Ability to endure solitude.

o Objectivity to the extent that cne can stand outside
oneself to evaluate a situation.

o Ability to work closely with another individual in
confined spaces and under stress.



o Freedom from certain detrimental perscnal habits
such as the use cof tobacco products and alcohol. The use of these
are a liability unless the candidate is otherwise highly qualified.
{These traits, however, should not be the s¢le disqualifier.)

Lo} First class APFT scores with a high degree of
stamina, and preferably solid athletic skills and abilities.

o An attitude of determination is the most important.

After the commander has selected the sniper candidate, he must
assess the individual’s potential as a sniper. This assessment may
be made by a thorough review of the candldate’s records, objective
tests, and subjective evaluations. The length of time a commander
may devote to a candidate’s assessment will vary with his resocurces
and the mission. Normally, two or three days will suffice to
complete an accurate assessment.

Assessment testing should include both written and practical
tests. Practical examinations will actively measure the
candidate’s physical ability to perform the necessary tasks and
subtasks inveolved in sniping. Written examinations will evaluate
the candidate’'s comprehension of specific details,

Assessment testing must objectively and subjectively determine
an individual’s petential as a sniper. Objectivity measures the
capacity to learn and perform in a sterile environment. Subjectiv-
ity assesses actual individual performance.

OCbjective assessment tests are presented as a battery grouped
by subject matter and may be presented either as practical or
written examinations. The following are some examples of objective
testing:

e The shooting battery consists of a number cof tests
designed to evaluate the theoretical and practical applications of
rifle marksmanship.

o The observation and memory battery consists of a
number of tests designed tc evaluate the candidate’s potential for
cbservation and recall of specific facts.

o The intelligence battery consists of standard
military tests and previously mentioned specialized tests.

L] The critical decision test consists of a number of
tests designed to evaluate the candidate’s ability to think quickly
and use sound judgment.

o The motor skills battery will test hand-eve
coordination.



Subjective agsessment tests are designed toc gain insight inte
the candidate’s personality. Although the candidate is constantly
observed in the selection and assesament process, specific tests
may be designed to identify Qesirable and undesirable character
traits. All subjective testing should be conducted or monitored by
a tralned psychologlst (well versed ih aniper selecticn). Examples
of possible subjective test batteries include, but not limited to.
the following:

c The interview, This should identify the candidate’s
metivation for becoming a sniper and examine his expectations
concerning the training.

= The suitability inventory. This test basically com-
pares the sniper candidate to a "predetermined profile” containing
the characteristics, skills, motivations, and experience a shiper
should possass,

Selaction is conducted at the conclusion of the assessment
program by a committee of assessors, While the commander should
monlitor all candidate pelections, it is important for the committee
to make the decision to preserve consistency and to rule out
individual bias. The procedure for selection should be
accomplished by a guorum during which the candidates are rated on
a progressgsive scala. (Candidates should be chosen based on their
standing, in conjunction with the needs of the unit. At this time
the best qualified acldiers shculd be selected; alternate and
future candidates may also be identified. additionally, the
following guidelines should be adhered to:

o Candidates should not be apprised of their status
during selection.

o Non-volunteers ahould not be considered.

o Tha best gqualified candidates should be selected
firsc.

o Soldiers not meeting set prerequisites ghould not be
entered intc the program.

1-6. QUALIFICATIONS OF SOTIC GRADUATES

Upon completion of the Speclal Operations Target Interdiction
Course {SOTIC), the sniper is capable of shooting groups within two
minutes of angle (MOA). This is grouping within 12 inches at 600
meters. He is able to: hit moving targets at 400 meters; hit head-
slzed targets at 200 meters with a three-second exposure; and move
within 200 meters of an observer undetected. He understands
camouflage and concealment, observation technigues, reporting



techniques, hide site selection, and hide construction. He is
capable of first-round hits on man-sized targets out to 600 meters
100 percent of the time, and out to 00 meters 70 percent of the
time. While this may sound impressive, it is not the desired final
product. 1In order for the sniper to be "fully” gualified, he must
be able to group within £€-7 inches at 600 meters. In other words,
he must continually strive to improve in the art ¢f sniping.

The only way the sniper can improve is through a comprehensive
sniper sustainment training pregram. This program must not just
sustain the sniper at his present level, it must challenge him to
improve and better his skills. The program is mandatory in accor-
dance with USASFC(A) Reg 350-1 {Component Trainingj, and should be
used as frequently as pessible, with two weeks every s2ix months as
a minimum. Sniping skills are extremely perishakle, and without
this program the sniper will rapidly lose his skills and become
ineffective.

1-7. THE SNIFPERE TEAM

In special operations, snipers are assigned in pairs. The
gsniper pair consists of two egually trained snipers who provide
mutual security and support for each other. Snipers are employed
in pairs for the purpose of enhancing the team’s effectiveness and
diminishing the stress that a single sniper would be more apt to
encounter. Sniper pairs may also engage targets more rapidly and
mag stay 1n the field for longer pericds cof time than a single
sniper.

When employed, the more experienced of the pair will act as
the observer during the shot. This iz especially important on a
high pricrity target. The more experienced sniper is better able
to read winds and give the shocter a compensated aim point which
takes into account the effects of the environment, and
consequently, better ensures a first-round hit. Additionally, a
high priority target may warrant that both snipers engage the
target to ensure a hit. The two man c¢oncept permits this
flexibility.

Experience in World War I, World War II, etc., has shown that
deploying snipers in pairs as a sniper/observer team significantly
increases the success rate of the missions. With few exceptions,
snipers who are deployed singularly have shown a marked decrease in
their effectiveness and performance almost immediately,K after the
start of the mission. This is due to the individual becoming
overwhelmed with concern for his security, the tasks to be
accomplished, and his own emotions, i.e., fear, loneliness, etec.

1-8. SNIPER TEAM ORGANIZATION



Sniper teams are organized into two-man pairs. The sniper
team is the basic operational crganization for the employment of
snipers, and is the cornerstone of viable sniper employment and
effectiveness. Snipers are trained tc operate in two-man sniper
teams., Either member of the pair can perform the function of the
sniper (with the M24 or a specially selected weapon); the other
member is armed with the standard service rifle or the M2Z1/LSR and
performs the function of the observer. The two-man team is the
smallest organization recommended. It offers mobility, con-
cealment, and flexibkbility. The sniper pair can maintain continuous
Observation of an area while alternating security, sleeping,
eating, etc., and relieving the stress inherent in a single-man
operation. The coach-shooter relationship of the sniper pair is
invaluable in target acquisition, estimation of range to targets,
observation of bullet trace and impact, and offering corrections to
targets engaged. Additionally, the mutual support of two snipers
working together is a significant morale factor during employment
in combat environments or extended missions.

Under certain circumstances the team may be augmented with a
squad te platocn-sized element. This element could be used for
security, hide construction, or as a cover for a stay-behind
cperation. If the augmentation is for security purposes, the
security element must be located far enough away from the team to
prevent its compromise. Eight hundred to 1,000 meters is a
starting guideline that must be modified according to the situation
and the terrain. It is critical to mission success that the sniper
team and the augmentation unit be thoroughly familiar with each
cother and have well developed SQPs.

Organizational grouping of snipers above the sniper team level
is normally accomplished through the expedient pooling of sniper
teams into larger organizations. Such centralized grouping of
shiper assets can prove beneficial to their employment for specific
missions as opposed to sniper teams working independently.
Centralized control should be managed by the sniper specialist
within the unit. Regardless of any provisional or temporary sniper
grouping, sniper teams should not be split; they are most
effectively employed in the pairs in which they have trained.
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Chapter 2

SPECIAL OPERATIONS SHIPER EQUIPMENT

Snipers, by the nature of their mission, must learn to exploit
the maximum potential from all of their eguipment. The
or¢anizational level of employment, and the mission will determine
the type and amount of agquipmant nasded. Snipers will ocarry onlvy
that equipment necessary for the succeszful acconplishment of their
mizzion.

2-1, SNIPER WEAPOR SYSTEMS (SWS)

M24 SHWS

The current SWS is the M24 sniper rifle vith the Leupcld &
Stevens Ultra 10X M3A rifle scope. The M24 is based on the
Remington Model 700 long action with an adjustable trigger. The
barrel ig a heavy, 5 groova, 11.2 inch twist, =stainless steel
target barrel. The stock is constructed of fiberglass, graphite,
and kevlar with an adjustable butt glate. The weapon is econ-
structed to be accurate within 1/2 minute of angle (MOA) or 1/2
inch groups at 100 yards. The M24 is currently chambered for the
7.62 mm HATO cartridge. When it is chambered for the .300 Win-
chegster Hagnum cartridge, the M24 will be known as the Medium
Sniper Rifle (MSR}Y. The K24 is issued twe per Opsrational
Detachnent.

The conponents of the M24 SWS (Figure Z2~-1-1) are as Ifcllows:

C Bolt action rifle

o Fixed 1l0x telegcope, L&S M3A

C Systen case

o] Scope case

c Detachable iron sights (front and rear)
= Deployment case and Kit (Figare Z-1-1A}

c Optional hipod
o Cleaning kit
< Scft rifle case

Lo Oparator’'s manual



The safety. The safety is located on the right rear side of
the receiver and provides protection against accidental discharge
under normal usage when properly engaged. The sniper should follow
the rules below.

To sngage the safety, place it in the "8" pesition (Figure 2-
1-2}.

Always place the safety in the "S" position before handling,
loading, or unloading the weapon.

When the weapon is ready to be fired, place the safety in the
"F" position (Figure 2-1-3).

. The bolt assembly locks the round into the
chamber and extracts the round from the chamber. The sniper should
fellow the rules below:

To remove the bolt from the receiver, place the safety in the
"&" poaition, raisse the bolt handle, and pull it back until it
stops. Push the bolt stop release up (Figure 2-1-4) and pull the
bolt from the recejiver.

To replace the bolt, ensure the safety is in the "S" peosition,
align the lugs on the bolt assembly with the receiver (Figure 2-1-
5}, Blide the beclt all the way into the receiver, and then push the
bolt handle down.

Trigger assembly. Pulling the trigger fires the rifle when
the safety is in the "F" position. The operator may adjust the

trigger pull force from a minimum of 2 pounds to a maximum of 8
pounds. This is done using the 1/16-inch allen wrench provided in
the deployment kit. Turning the trigger adjustment screw {Figure
2=1=6) clockwise will increase the force needed to pull the
trigger. Turning it counterclockwise will decrease the force
needed. This is the only trigger adjustment the saniper ahould
make. (CAUTION! Too light of an adjustment will cause the weapon
to discharge when disengaging the safety, loading, or if the weapon
ls dropped while the safety is in the "F" position.)

. The M24 has a mechanism for adjusting the
length of pull of the stock. The thick wheel provides this
adjustment. The thin wheel is for locking this adjustment {(Figure
2-1-6A). Turn the thick wheel clockwise to lengthen the stock, or
counterclockwise to shorten the stock. To lock the position of the
shoulder stock, turn the thin wheel clockwise against the thick
wheel. To unleock the position of the shoulder stock, turn the thin
wheel counterclockwise away from the thick wheel. The length cof
pull is adjusted so that when the butt of the rifle is placed
alongside the shooting forearm against the base of the bicep, the
trigger finger’s first joint is in line with the trigger.



inspection. The M24 is designed to be repaired by the opera-
tor. Deficiencies that cannot be repaired by the sniper will
require manufacturer warranty work. Refer to TM 9-1005-306-10 that
iz furnished with each weapon system. The sniper should check the
following areas when inspecting the M24:

o The appearance and completeness of all parts.

o The bolt to ensure it has the same serial pumber az the
receiver, and that it locks, unlocks, and moves emocthly.

o The safety to ensure it can be positively placed into the
"S" and "F" positions easily without being too difficult or moving
too freely.

o The trigger to ensure the weapon will not fire when the
safety is in the "5" position, and that it has a amooth, crisp
trigger pull when the safety is in the "F" position.

o The action screws (front of the internal magazine and
rear cf the trigger guard) for proper torgque (65 inch-pounds).

o The telescope mounting ring nuts for proper torgue ({65
inch-pounds).

e The stock for any cracks, asplits, or any contact it may
have with the barrel.

¢ The telescope for obstructions such as dirt, dust, and
moisture, and loose or damaged lenses.

. The M24 has a backup sighting system consisting
of detachable front and rear iron sights. To install the iron
sights, the sniper must first remove the telescope. The sniper
should follow the rules below.

Tc attach the front sight to the barrel, align the front sight
and the front sight base dovetails and slide the sight over the
base. Next, tighten the screw slowly, ensuring that the screw
seats into the recess in the sight base (Figure 2-1-7).

To attach the rear sight to the receiver, remove cne of the
three set screws, and align the rear sight with the rear sight base
located on the left rear of the receiver {Figure 2-1-8). Tighten
the screw to secure the sight to the base.

Loadjing. The M24 has an 4internal, five-round capacity
magazine. To load the rifle, th sniper should:

o Point the weapon in a safe direction.
o Ensure the safety is in the "S" position.
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o Raise the bolt handle and pull it back until it stops.

o Push five rounds of 7.62 mm ammunition one at a time
through the ejecticon port inte the magazine. Ensure that the
bullet end of the rounds is aligned toward the chamber.

o Push the rounds fully rearward in the magazine,

O Once the five rounds are in the magazine, push the rounds

downward while slowly pushing the bolt forward over the top of the
firat round.

o Push the bolt handle down. The magazine is now loaded.

0 To chamber a round, raise the bolt and pull it back until
it stops.

o Push the bolt forward. The bolt strips a round from the

magazine and pushes it into the chamber.
o Push the bolt handle down.

o Te fire, place the safety in the "F" position and pull
the trigger.

Shipment for Uncorrectable Maintenance. See TM 9-1005-306-10.

M2l SWS
The National Match Ml4 rifle and its telescope make up the M21

SWS (Figure 2-1-9). The M21 is a match-grade Ml4 rifle equipped
with a 3-%x adjustable ranging telescope (ART I/II). The M2l is
accurized IAW United States Army Marksmanship Training Unit speci-
fications and has the same basic design and operation as the
standard Ml4 rifle (FM 23-8), except for specially selected and
hand-fitted parts. The M21 has been replaced by the M24; however,
the M21 is still in use throughout the US Army. Once the M24 is
fully fielded, the M2l can be used as the sniper team defensive-
/back-up SWS. The future SOF Light Sniper Rifle (LSR) is be based
on the M1l4 action, and will be issued two per Operational
Detachment.

Description:

o The barrel is match-grade, gauged and selected to ensure
correct specification tclerances. The bore is not chrome-lined.

o The stock is walnut and impregnated with an epoxy.

v The receiver is individually custom-fitted to the stock
with a metal-filled epoxy compound.



o The firing mechanism is reworked and polished to provide
for a crisp hammer release. Trigger weight is between 4.5 and 4.75
pounds.

‘O The flash suppressor is fitted and reamed to improve
accuracy and eliminate any misalignment.

L+ The gas cylinder and piston are reworked and polished to
improve operation and reduce carbon buildup.

o The gas ¢ylinder and lower band are permanently attached
tc each other.

') The entire rifle is composed of parts that are carefully
selected, fitted, and assembled.

Inspection. Deficiencies discovered during inspection will be
repcrted to the unit armorer. The sniper should inspect the
follewing areas:

o The appearance and completeness of all parts. Shiny
gsurfaces should be treated.

O The flash suppresscor for misalignment, burrs, or evidence

©f bullet tipping. The suppresscr should be tight on the barrel.

c The front sight to ensure that it is tight, that the
blade is square, and that all edges and corners are sharp.

C The gas cylinder to ensure that it fits tlghtly on the
barrel. The gas plug should be firmly tightened.

O The forward band on the stock to ensure that it does not
bind against the gas cylinder front band.

o The handguard to ensure that it is not binding against
the receiver, the top of the stock, or the operating rod.

o The firing mechanism to ensure the weapon will not fire
with the safety “un, and that it has a smooth, crisp trigger pull
when the safety is "off."

o The rear sight tension by turning the aperture up to the
"l0" position. ©Press down on the top of the aperture with the
thumb. If the aperture can be pushed down, the tension must be
readjusted.

G The stock for splits or cracks.

Iron Sights. The M21 SWS is equipped with National Match
front and rear sights (Figure 2-1-10). The front sight is used to
obtain a battle zerc for windage, so that the rear sight can be



centered on its markings. The front sight is moved in the opposite
direction that the sniper wants the shot group to move.

The rear sight has a pinion assembly that adjusts the
elevation of the aperture. When the sniper turns the elevation
knob clockwise, it raises the point of impact. Turning it
counterclockwise lowers the point of impact. Each c¢lick of the
knob is worth 1 MOA., The hooded aperture is also adjustable and
provides .5 MOA changes in elevation. Rotating the aperture so
that the indication notch is at the top raises the point of impact
.5 MOAR., Rotating the indicaticn notch to the bottom lowers the
peint of impact. The windage knob adjusts the lateral movement of
the rear sight. Turning the knob clockwise moves the point to
impact to the right and turning it counterclockwise moves the point
of impact to the left. Each click of the windage knob is .5 MOA.

lLoading and Unloading. When the sniper loads the M21, he
locks the bolt to the rear and place the weapon in the safe
position. 1Insert the magazine into the magazine well by pushing
up, then pulling the bottom of the magazine to the rear until the
magazine catech gives an audible c¢lick. Tco chamber a round, pull
the bolt slightly to the rear to release the bolt catch, then
release the bolt. (CAUTION! Do not "ride"™ the bolt forward.
Allow the mainspring te close the bolt.) To unlcad the M21, first
place the weapon oh "safe." Depress the magazine releasze latch,
and move the magazine in a forward and downward motion at the same
time. Lock the bolt to the rear and remcve the chambered round.

2-2. TELESCOFIC SIGHTS

A telescopic sight mounted on the rifle allows the sniper to
detect and engage targets more effectively than he could by using
the iren sights. Unlike sighting with iron sights, the target’s
image in the telescope is on the same focal plane a=z the aiming
peint (reticle). This allows for a clearer picture of the target
and reticle because the eye can focus on both simultanecusly.

Another advantage of the telescope is its ability to magnify
the target. This increases the resclution of the target’s image,
making it clearer and more defined. The average unaided human
eye can distinguish detail of about 1 inch at 100 meters {1 MOA}.
Magnification, combined with well-designed optics, permit
resolution of this 1 inch divided by the magnificatien. Thus, a
1/4 MOA of detail can be seen with a 4-power scope at 100 meters,
or 1 inch of detail can be seen at 600 meters with a 6-power scope.

Additionally, telescopic sights magnify the ambient light,
making shots possible earlier and later during the day. Although
& telescope helps the sniper to see better, it does not help him to
shoot better.



Leupold & Stevens M3IA Telescope
Description. The M3A is a fixed 10x telescope with a

ballistic drop compensator dial for bullet trajectory from 100 to
1,000 meters. The elevation knob is marked in 50-meter increments,
and has one MOA elevation adjustments. The windage knob is in 1/2
MOA increments, and a third knok provides for focus/parallax
adjustment. The reticle is a duplex cross hair with 3/4 MOA mil
dots (Figure 2-2-1). The mil dots are 1 mil apart, center to
center, with a possible 10 mils vertical and 10 mils horizontal.
The mil dots are used for range estimation, hcoldover, windage
holds, and mover leads.

The design and operating principle of the M3A scope is
different from the ART series of telescopes. The major difference
in the M3A is the adjustment method used to compensate for the
trajectory of the bullet at varying distances.

The M3A consists of: the telescope, a fixed mount, a
detachable sun shade for the objective lens, and dust covers for
the objective and ocular (eyepiece) lens.

The telescope has a fixed 10x magnification, which gives the
sniper better resolution than with the ART series.

There are three knobs located midway on the tube: the
focus/parallax, elevation, and windage knobs (Figure 2-2-2}%.

5. The focus/parallax knobk is located on the left
side of the tube. It is used to focus the target’s image onto the
same focal plane as the reticle, thereby reducing parallax to a
minimum. Parallax is the apparent movement of the sight picture on
the reticle when the eye is moved from side to side or up and down.
The focus kneob has two extreme positions indicated by the infinity
mark and the largest of four dots. Adjustments between these posi-
tions focus images from less than 50 meters to infinity.

The elevation knob is located on top of the tube., This knob
has calibrated index markings from 1 to 10. These marking
represent the elevation setting adjustments needed at varying
distances: 1 = 100 meters, 10 = 1,000 meters. Each click of the
elevation knob equals 1 MOA,

The windage kneocb is located on the right side ¢f the tube.
This knob is used for lateral adjustments. Turning the kneb in the
direction indicated moves the point of impact in that direction.
Each click on the windage knob equals 1/2 MOA.

The eyeplece is adjusted by turning it in or out of the tube
until the reticle appears crisp and clear to the assigned operator.
Focusing the eyepiece should be done after mounting the telescope
on the rifle. Grasp the eyepiece and back it away from the lock
ring. Do not attempt to loosen the lock ring first; it will
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automatically loosen when the eyepiece is backed away (no tools are
needed). The eyepiece is rotated several turns to move it at least
1/8 inch. This much change is needed to achieve any measurable
effect on the reticle clarity. Lock through the scope at the sky
or a blank wall, and check tc see if the reticle appears sharp and
crisp.

Scope Mount. The scope mount consists of a base plate with
four screws and a pair of scope rings {each with an upper and lower
ring half) with eight ring screws (Figure 2-2-3). The base plate
is mounted to the rifle by screwing the four base plate screws
through the plate and into the top of the receiver. The screws
must not protrude into the receiver and interrupt the functioning
of the bolt. It is advisable to use medium strength "Loctite" on
these four baseplate screws for a more permanent attachment. After
the base plate is mounted, the scope rings are mounted.

When the sniper mounts the scope rings, he should select one
of slots on the mounting base and engage the ring bolt spline with
the selected slot. Push the ring forward to get spline-to-base
contact as the mount ring nut is tightened. Check the eye relief.
If the telescope needs to be adjusted, the ring nuts are loocsened
and the ring bolts are aligned with the other set of slots on the
base; and the process is repeated. Ensure that the cross hairs are
perfectly aligned (vertically and horizontally) with the rifle.
Any cant will cause misses at longer ranges. Once satisfied with
the eye relief obtained (approximately 3 teo 3 1/2 inches), tighten
the ring nuts to 65 inch-pounds using the T-handle torque wrench
(found in the deployment case).

. When using the telescope, the sniper should simply
loeck at the target, focus the telescope, determine the distance to
the target by using the mil dots on the reticle, and then adjust
the elevation knob for the estimated range. Place the cross hair
on the desired point of impact.

The adjustable ranging telescope (ART) is a component of the
M21 SWS. The two types of ARTs found on the M2l are the ART I and
ART II. Both telescopes share the same basic design and operating
principle. Therefore, they will be described together, with their
differences highlighted.

. The ART is a 3- 9x variable telescopic sight
modified for use with the sniper rifle. This telescope has a
ballistic cam mounted to the power adjustment ring on the ART I
(Figure 2-2-4). The ART II has a separate ballistic cam and power
ring (Figure 2-2-5). The ART is mounted on & spring-loaded base
that is adapted to fit the M14. The lens surfaces are coated with
a hard film of magnesium fluoride for maximum light transmissicn.
It is transported in a hard carrying case when not mounted tc the
rifle.



These telescopes have modified reticles. The ART I has the
basic cross hair design with two horizontal stadia lines that
appear at the target’s distance, 15 inches above and 15 inches
below the cross hair intersection. It also has two vertical stadia
lines that appear at the target’s distance, 30 inches 1o the left
and 30 inches to the right ¢f the c¢reoss hair intersection (Figure
2-2-6). The ART II reticle consists of three posts: two horizontal
and one bottom vertical post (Figure 2-2-7). The thickness of
these posts represents 1 meter at the target’'s distance. The
reticle has a basic ¢ross hair with two dots on the horizontal line
that appear at the target’'s distance, 30 inches to the left and 30
inches to the right of the errss hair intersection.

A ballistic cam is attached to the power adjustment ring on
the ART ], and the ART II has a separate power adjustment ring and
ballistic cam.

The power ring on both telescopes increases and decreases the
magnification, while the ballistic cam raises and lowers the
telescope to compensate for elevation.

Adjustments. The sniper should make focus adjustments by
screwing the eyeplece into or away from the telescope tube until
the reticle appears crisp and black. (Procedure detailed in
hAppendix I).

Located midway on the scope tube are the slevation and windage
turrets with dials that are used for zeroing adjustments. These
dials are graduated in 1/2 MOA increments. Turning the dial will
move the point of impact as indicated on the dial.

Scope Moupt. The ART mount is made of light-weight aluminum
and consists of a side-mounting plate and a spring-loaded base with
attached teleacope mounting rings. The mount is designed for low-
profile mounting of the telescope to the rifle, using the mounting
guide grooves and threaded hecle(s) on the left side of the Ml4
receiver. The ART I has one thumbscrew that screws intc the left
side of the receiver (Figure 2-2-8). The ART II mount has two
thumbscrews; one is screwed inte the left side of the receiver, and
the other is screwed into the modified cartridge clip guide in
Iront of the rear sight (Figure 2-2-9),

. The ART telescopes are designed to automatically
adjust for the needed slevation at ranges from 300 to %00 meters.
This is done by increasing or decreasing the magnification of the
telescope until a portion of the target’s image matches the
represented measurement of the telescope’s reticle.

ART 1: The power ring on the ART 1 is adjusted until 30 inches
of an object or a person’s image (beltline to the top of the head)
iéts exactly in between the horizontal stadia lines (Figure 2-2-

J.



ART II: The power ring on the ART II is adjusted until 1 meter
(about 40 inches) of an object or person’s image {crotch to the top
©¢f the head) appears equal to one of the posts in the reticle
(Figure 2-2-11).

. When the power ring is turned teo adjust the target’s image to
fit the reticle, the ballistic cam is also turned. This raises or
lowers the telescope itself to compensate for elevation. Once the
telescope’s magnification is properly adjusted to bracket the
target, the ballistic cam has adjusted the telescope for the proper
elevation needed to engage the target at that distance.

The ART II has a locking thumbscrew located on the power ring
to connect and disconnect the power ring from the ballistic cam.
This allows the sniper to adjust the telescope ontc the target
{auto-ranging mode) and then disengage the locking thumbscrew to
increase magnification (manual mode) without affecting the
elevation adjustment.

2=-3, RAMMUNITION

7.62%51mm NATO M11lB Special Ball or MBS52 Naticnal Match
ammunition is used with the SWSs. The SWS must be re-zerced every
time the type or lot of ammuniticon is changed. The ammunition lot
number is printed cn the cardboard box, metal can, and wooden crate
the ammunition is packaged in. The sniper should maintain this
information in the weapon’s data book.

Snipers should always attempt to use match-grade ammunition
when available because of its greater accuracy and lower
pensitivity to environmental effects. However, if match-grade
ammunition is not available, or if the situaticon reguires, a
different grade of ammunition may be used. Standard-grade ammuni-
tion may not provide the same level of accuracy or point of impact
as match-grade ammunition. In the absence of match-grade ammuni-
tion, firing tests should be conducted to determine the most
accurate lot of ammunition available. Once a lot of ammunition is
identified as meeting the requirements, this lot should be used as
long as it is available.

and stice

] . The M118 Special Ball bullet consists of
a gilding metal jacket and a lead antimony slug. It is a boat-
tailed bullet (the rear of the bullet is tapered to reduce drag)
and has a nominal weight of 173 grains (most are closer to 175
grains). The tip of the bullet is not colored. The base of the
cartridge is stamped with the NATO standardization mark {circle and
¢ross hair), manufacturer’s code, and year of manufacture. Its
primary use is against personnel. Its accuracy standard requires
a l0-shot group tco have an extreme spread of not more than 12
inches at 550 meters (2 MOA) when fired from an accuracy barrel in

10



a test cradle, The stated velocity of 2550 feet per second (fps)
is measured at 78 feet from the muzzle. The actual muzzle velocity
of this ammunition is 2610 fps. M118 is the primary choice for
both the M24 and M21 SWSs because the telescopic sights are ballis-
tically matched to this ammunition out to 1,000 and 900 meters,
respectively.

M852 National Matech {open-tip). As of OQOctober 19350 the

Department of State, Army General Counsel, and the Qffices of the
Judge Advocate General concluded that the use of open-tip
ammunition d&oes not violate the laws-of-war obligation o©f the
United States. This ammunition may be employed in peacetime or in
wartime missions of the Army, Navy, and Marine Corps.

Deacription. The M852 bullet is boat-tailed, 168 grains
in waight, and has an open tip. The open tip is a shallow aperture
{about the diameter of the wire in a standard-size straight pin or
paper c¢lip} in the nose of the bullet. Describing this bullet as
a hollow point is misleading in law-of-war terms. A hollow-point
bullet is typically thought of in terms of its ability to expand
upon impact with scft tissue. Physical examination of the MB52
open-tip bullet reveals that its opening is small in comparison to
the aperture of hollow-point hunting bullets. For example, the 165
grain hunting bullet is a true hecllow-point, boat-tailed bullet
with an aperture much larger in size than that of the M852's
bullet. It also contains serrations cut into the jacket to ensure
expansion. In the MB52, the open tip is closed as much as possible
to provide better aerodynamics and contains no serrations. The
lead core of the MB5Z2 bullet is entirely covered by the bullet
jacket.

Purpose., The small, =shallow aperture 1in tThe MB52
provides a bullet design that offers maximum accuracy at long
ranges. The jacket is relled around its core from base to tip:
standard military bullets and other mateh bullets have their jacket
rolled around its core from tip to base, leaving an exposed lead
core At the base. The design of the M852 was to produce a bullet
that would not expand or flatten easily upon impact with the human
bedy or otherwise cause wounds greater than those caused by
standard military small-arms ammunition.

Performance. Other than its superior long-range accuracy
capabilities, the MB52 was examined with regard to its performance
upon impact with the human bedy or in artificial material that ap-
proximates soft human tissue. In some cases, the bullet will break
up or fragment after entry into soft tissue. Fragmentation depends
on many factors, including the range to the target, velocity at the
time of impact, degree of yaw of the bullet at the point of impact,
or the distance traveled point-first within the bedy before yaw is
induced. The M852 was not designed to yaw intentiocnally or break
up upon impact. These characteristics are commen to all military
rifle bullets. There was little discernible difference in bullet
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fragmentation between the M852 and other military small-arms
bullets, Some military ball ammunition of foreign manufacture
tends tc fragment sooner in human tissue or to greater degree,
resulting in wounds that would be more severe than those caused by
the M852 bullet,

HOTE: MB52 is the best substitute for M11B taking the
following limitations into consideration:

o The MB52's trajectory is not identical to the
Mll8's trajectory, therefore, it iz not matched ballistiecally with
the M3A or ART 1/11 telescopes.

o M852 is not suited for target engagement beyond
600 to 700 meters because the 168 grain bullet is not ballistically
suitable. This bullet will drop below the sound barrier just
beyond this distance. The severe turbulence that it encounters as
it becomes sub-sonic affects its accuracy at distances beyond 600
to 700 meters,

- The M82 blank ammunition is used during sniper
fleld training. It provides the muzzle blast and flash that can be
detected by trainers during the exercises that evaluate the
sniper‘s ability to conceal himself while firing his weapon.

k J

If match-grade ammunition is not available, standard 7.62x51mm
NATO ball ammunition can be used. However, the M3A and ART I1/I1
teleacopes’ bullet drop compensators are designed for M118 Spacial
Ball, and there would be a significant change in zero. Standard
ammunition should be test-fired and the ballistic data recorded in
the data book. Standard ball ammunition should be used in an
emergency situation only.

. The MB0 and MBOEl1l ball cartridge bullet
consists of a gilding metal jacket with a lead antimony slug. It
is boat-tailed and weighs 147 grains. The tip of the buliet is
not colored. It is primarily used against personnel. TIts aAcCcCuracy
standard requires a 10-shot group to have an extreme spread of not
mere than 24 inches at S50 meters (4 MOA) when fired from an
accuracy barrel in a test cradle. The muzzle velocity of this
ammunition is 2800 fps. The base of the cartridge is stamped with
the NATO standardization mark, manufacturer’s initials, and the
date of manufacture. Several lots should be test-fired prior to
use due to the reduced accuracy and fluctuation in lots. The most
accurate lot that is available in the largest quantity (to minimize
test repetition) should be selected for use.

: The M62 tracer bullet consists of a gilding
metal-clad steel jacket, a lead antimony slug, a tracer subigniter,
and ilgniter composition. It has a closure cap and weighs 141
grains. The bullet tip is painted orange (NATO identification for
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tracer ammunitiony). It is used for observation of fire,
incendiary, and signaling purposes. Tracer ammunition is manufac-
tured to have an accuracy standard that requires 10-shot groups to
have an extreme spread of not more than 36 inches at 550 meters (6
MOAY .- The base ocf the cartridge is stamped with the NATO
standardization mark, manufacturer’s initiale, and date of
manufacture. The amount of tracer ammunition fired through SWSs
should be minimized because of its harmful effect on the precision-
made barrel.

Round Count Book

The sniper maintains a running count of the number and type of
rounds fired through the SWS. It is imperative tc accurately
maintain the round count book as the SWS should be re-barreled
after 10,000 rounds of firing or after a noticeable loss of
ACCUracy.

<-4, OBSERVATION DEVICES

Aside from the rifle and telescopic sight, the sniper’s most
important toecls are optical devices., The categories of cptical
equipment normally employed by snipers are: binoculars, telescopes,
range finders, and night wvision devices. Selected optical
eguipment for special purposes will be discussed.

Einoculars

Every sniper shculd be issued binoculars; they are the
snipers’ primary tocl for observation. Binoculars provide an
optical advantage not found with telescopes or other monccular
optical devices. The bincoculars’ typically larger objective lens,
lower magnification, and binocular characteristics add depth and
field of view to an observed area. Many types of binoculars are

available. Binocular selection should take the fcllowing into
account:

O Durability. The binoculars must be able to withstand
rough use under field conditions. They must be weatherproof--
sealed against moisture that would render them useless due to
internal fogging. Binoculars with individually-focussed eyepieces
can more easily be made waterprocf than centrally-focussed
binoculars. Mosat waterproof bincculars offered have individually-
focussed eyepieces,

o Size. Snipers’ binoculars should be relatively compact
for ease of handling and concealment.

o Moderate magnification. Binoculars of & to B power are
best sulted for sniper work. Higher magnifications tend to limit
the field of view for any given size of objective lens.
hAdditionally, higher magnifications tend to intensify hand
movements during observation, and compresses depth perception.
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o Lens diameter. Binoculars with an objective lens
diameter of 35 to 50 mm should be considered the best cheoice.
Larger lenses permit more light to enter; therefore, the 50 mm lens
would be more effective in low-light conditions.

_ o Mil =scale. The binoculars should have a mil scale
incorporated into the field of view for range estimaticn.
Method of holding binoculars. Binoculars should be held

lightly, resting on, and supported by the heels cof the hands. The
thumbs are positioned to block out light that would enter between
the eves and the eyepieces. The evyepieces are held lightly to the
eyes to aveoid transmitting body movement. Whenever possible, a
stationary rest should support the elbows. An alternate method for
holding the binoculars is to move the hands forward, cupping them
around the sides of the cobjective lenses. This keeps light from
reflecting off the lenses, which would reveal the sniper’s
position. The sniper should alwavs be aware of reflecting light.
The sniper should operate from within shadows or cover the lens
with an extension or thin wveil (example: nylon stocking).

Adjustments. Interpupillary adjustment is the movement of the
monocles to fit an individual’s eyes. Interpupillary distance is
the distance between the eyes. The monocles are hinged together
for ease of adjustment. The hinge is adjusted until the field of
vision ceases to be two overlapping circles and appears as a
gingle, sharply defined circle. The setting on the hinge scale
should be recorded for future use.

Every individual and each eye of that individual reguires
different focus settings. The sniper should adjust the focus for
each eye in the following manner: with both eyves copen, look at a
distant cobject, then through the bincculars at this same cbhbiject.
FPlace one hand over the objective lens of the right monocle and
turn the focussing ring of the left monocle until the cobject is
sharply defined. Uncover the right monocle and cover the left one,
Rotate the focussing ring of the right monocle until the object is
sharply defined. Uncover the left monocle. The object should be
clear to both eyes. The sniper should glance frequently at the
distant object with his eyes during this procedure to ensure that
his eyves are not compensating for an out-of-focus condition. Read
the diopter scale on each focussing ring and record for future
reference. Correctly focussed binoculars will prevent eye strain
when observing for extended periods.

Eve fatique. Prolonged use of the binocculars or telescope
will cause eye fatigue, reducing the effectiveness cof cbservation.
Periods of observation with optical devices should be limited to 30
minutes, followed by a minimum of 15 minutes rest. Eye strain can
be minimized during observation by glancing away at green grass or
any other natural, subdued color.

M22 Binoculars
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The M22 binoculars (Figure 2-4-1) are the newest in the inven-
tory, and are general issue. These binoculars have the same
features as the M19, plus fold-down eyepiece cups for personnel who
wear glasses, to reduce the distance between the eyes and the
eyepieces. It also has protective covers for the objective and
eyepiece lenses. The binoculars have laser protection filters on
the insides of the objective lenses (DIRECT SUNLIGHT REFLECTS OFF
QF THESE LENSES!). The reticle pattern (Figure 2-4-2) ig different
from the M19's reticle.

Observation cope M49 and T od

Descriptign. The M49 observation telescope is a prismatic
optical instrument of 20 power magnification (Figure 2-4-3). The
lenses are coated with magnesium fluoride for improved light-
transmitting capability. It is carried by the sniper team whenever
neaded for the mission. The telescope is used by the designated
observer to assist in observation and selection of targets while
the sniper is in the position to fire. Properly used, the M43
telescope can significantly enhance the succesas of the snipers’
mission by allowing them to conduct a superior target analysis,
reading of the current environmental conditions, and make spotting
corrections by observing Dbullet trace and impact. The high
magnification of the telescope makes observation, target detection,
and target identificaticn poasible where conditions such as range
would otherwise prevent identification. Camouflaged targets and
those in deep shadows are more readily detected.

Operation of the M49%. An eyepiece cover cap and objective

lens cover are used to protect the optics when the telescope is not
in use. Care must be taken to prevent cross-threading of the fine
threads. The evepiece focusing sleeve is turned clockwise or
counterclockwise until the image can be clearly seen by the
operator.

Qperation of the MIS Tripod. The height adjusting collar is
used toc maintain a desired height for the telescepe. The collar is
held in position by tightening the clamping screw. The shaft
rotation lecking thumb screw clamps the triped shaft at any desired
azimuth. The elevating thumbscrew is used to adjust the cradle of
the tripod, and to increase or decrease the angle of elevation of
the telescope. The tripod legs can be held in an adjusted position
by tightening the screw nut at the upper end of each leg.

Setting up the M49 and Tripcd. Spread the legs and place the
tripod on a level position on the ground so that the cradle is
level with the target area. FPlace the telescope through the strip
locp of the triped and tighten the strap to keep the telesceope in
place and steady. If the tripod is not carried, an expedient rest
should be used for the scope. The scope needs a steady position to
maximize its capabilities and minimize eye strain.
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2-5. NIGHT VISION DEVICES

Snipers use night vision devices (NVDs) to accomplish their
mission during limited visibility operations. NVDs can be employed
as observation aids, weapons sights, or both,

- t fact First- and second-generation NVDs amplify the
ambient light to provide an image of the observed area or target.
These NVDs will not function in total darkness because they do not
project their own light source, and therefore, require target il-
lumination. NVDSs work best on bright, moonlit nights. When there
is no light or the ambient light level is low (such as in heavy
vegetation), the use of artificial or infrared light improves the
NVD’s performance,

Fog, smoke, dust, hail, or rain limit the range and decrease
the resolution of NVDs,

NVDs dec not allow the operator to see through objects in the
field of view. The operator will experience the same range
regtrictions when viewing dense wood lines as he would when using
cther optical sights.

Initially, an operater may experience eye fatigue when viewing
for prolonged periods. 1Initial exposure should be limited to 10

minutes, followed by a 15 minute rest period. After several
periods of viewing, the observation time limit can be safely
extended, To aid in maintaining continuous observaticn and to

reduce eye fatigue, the operatcr should alternate his viewing eyes
often.

The AN/PVS-2 is a first-generation NVD (Figure 2-5-1). It can
resclve images in low ambient light conditions better than second-
generation NVDs can. However, first-generation NVDs are larger and
heavier. Characteristics of the AN/PVS-2 are as follows:

Length 18.5 inches

Width 3.34 inches

Weight S pounds

Magnification 4 power

Range dependent on ambient light conditions

Field of wview 171 mils

Focus range 4 meters to infinity

Hight Vision Siaht, AN/PV$-4
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The AN/PV¥S-4 is a portable, battery-operated, electroc-optical
instrument that can be hand-held for visual observation or weapon-
mounted for precision fire at night (Figure 2-5-2)., The observer
can detect and resolve distant targets through the unique
capability of the sight to amplify reflected ambient light {moon,
stars, or skyglow). The sight is pasaive; thus, it is free from
enemy detection by visual or electronic means. This sight, with
the appropriate adapter bracket, can be mounted on the M16, M21, or
M24 .

Second-generation NVDs, characterized by the AN/PVS-4, possess
the advantage of smaller size and weight over first-generation
NVDs . However, they do not possess the extreme low-light
capability of the first-generation devices. The AN/PVS-4 alsc
cffers advantages of internal adjustments, changeable reticles, and
protection from bleooming {(the effect of a single light source, such
as a flare or streetlight, which would overwhelm the entire image).
Characteristics of the AN/FVS-4 are as follows:

Length 12 inches

Width 3.75 inches

Weight 3.5 pounds

Magnification 3.6 power

Range 400 meters/starlight, 600 meters/moon-

light for a man-sized target

Field of view 25B mils
Focus range 20 feet to infinity

Uses. When mounted on the M16 rifle, the AN/PVS-2/4 is effec-
tive in achieving a first-round hit out to and beyond 300 meters,
depending upon the light conditions. The AN/PVS5-2/4 is mounted on
the M16 since the NVD’s limited range does not make its use prac-
tical for the 7.62 mm sniper weapon systems. This avoids preblems
that may occur when removing and replacing the NVD. The NVD
provides an effective observation capability during limited
visibility operations. The NVD does not give the width, depth, or
clarity of daytime optics. However, a well-trained cperator can
see encugh to: analyze the tactical =situaticon, detect enemy

targets, and engage targets effectively. The sniper team uses the
AN/PVE-2/4 to:

o Enhance their night observation capability.
c Locate and suppress hostile fire at night.
o Deny enemy movement at night.
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o Demoralize the enemy with effective first-round hits
at night.

Snipers should weigh the advantages and disadvantages between
the AN/PVS-2 and the AN/PVS-4 when the choice is available. The
proper training and knowledge with NVDs cannot be overemphasized.
The results obtained with NVDs will be directly attributable to the
sniper’s skill and experience in their employment.

00 e In glfier

The KN200/250 image intensifier (Figure 2-5-3) increases the
use of the existing M3A telescope. It is mounted as an add-on unit
and enables the sniper to aim through the eyepiece of the day sight
both during day and night--an advantage not achieved with
traditional types of NVDs. Sudden illumination of the scene does
not affect sighting abilities. These image intensifiers can be
used with both second- and third-generation image intensifier tubes
and do not regquire modification. The exact position of the image
intensifier relative to the day sight is not critical due toc the

unigue design. As boresighting is not required, the mounting
procedures take only a few seconds. The KR200/250 technical
specifications:

KN200 KN250
Magnification 1 X +/- 1%
Field of View 10 degrees 12 degrees
Mounting Tolerance +/- 1 degree
Objective Lens 100 mm 80 mﬁ
Focusing Range Fixed
Battery Life 40 hours at 25 degrees C with two

alkaline AA cells

Operating Temperature -30 to +50 degrees C
Weight {excluding bracket) 1.4 kg 0.7 kg

The AN/PVS-5 is a lightweight, passive night vision system
that gives the sniper team another means of observing an area
during limited wvisibility (Figure 2-5-4)}. The sniper nermally
carries the goggles, because the observer has the M16é mounted with
the NVD. The goggles’ design make them easier to view with.
However, the same limitations that apply to the nightsight also
apply to the goggles.

on_ =0 -
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The night vision goggles, AN/PVS-7 (Figure 2-5-5) can be used
instead of the AN/PVS5-5 goggles. These goggles provide better
resolution and viewing ability than the AN/PVS-5 goggles. The
AN/PVS-7 series goggles come with a head-mount assembly that allows
them to be mounted in front of the face to free both hands. The
goggles can be used without the mount assembly for hand-held
viewing. (See TM 11-5855-262-10-1}.

Lage bsarvation Set -
Depending on the mission, snipers can use the AN/GVS-5 to
determine increased distances more accurately. The AN/GVS5-5

(Figure 2-5-€) is an individually operated, hand-held, distance-
measuring device designed for distances from 200 to %,9%0 meters
(with an error of plus or minus 10 meters). It measures distances
by firing an infrared beam at a target and measuring the time the
reflected beam takes to return to the operator. It then displays
the target distance, in meters, inside the viewer. The reticle
pattern in the viewer is graduated in 10-mil incrementz and has
display lights to indicate low battery and multiple target hits.
If the beam hits more than one target, the display gives a reading
of the cleosest target hit. The beam that is fired from the set
poses a safety hazard; therefore, spnipers planning to use this
equipment should be thoroughly trained in its safe operation. {See
TH 11-5860-201-10}).

- afe nfra vation PVS=-6

The AN/PVS-6 (Figure 2-5-7) contains the following components:
mini-eyesafe laser range finder; batteries, BA-6516/U0, non-rechar-
geable, lithium thionyl chloride; carryving case; shipping case;
tripod:; lens c¢leaning compound and lens cleaning tissue; and
operator’s manual. The laser range finder is the major component
ef the AN/PVS-6. It is lightweight, individually operated, and
hand-held or tripod-mounted; it can accurately determine ranges
from 50 to 9,995 meters in 5-meter increments and displays the
range in the eyepiece. It can alsc be mounted with and boresighted
to the night observation device, AN/TAS-6, Long-range,

2-6. STANDARD MISSION EQUIPMENT

The sniper team determines the type and quantity of eguipment
tc be carried by a METT-T analysis. A sniper team, due to unigque
mission requirements, only carries mission-essential equipment.
This 1s only a partial listing. See Appendix M for a detailed
listing.
Each sniper team should be equipped with the following:

c M24 SWS {with 100 rounds ammunition M118 or MB852).

o Sniper’s data book, mission logbook, range cards, wind
tables, and slope dope.
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o M21 SWS/LSR/service rifle (w/NVD as appropriate) (with
200-210 rounds ammunition).

o M49 20x spotting scope with M15 tripod {cor equivalent 15-
20x fixed power scope, or 15-45x zoom spotting scope).

o Binoculars (preferably 7 x 50 power with mil scale).
o M9/Service pistols (with 45 rounds 9mm ball ammunition).
o Night wvision devices (as needed).

o Radio({s).
o Camouflaged clothing {(constructed by the sniper).

o Compass (the M2 is preferable).

o Watches (sweep second hand with luminous dial and water-
proof).
L] Maps/sector sketch material.

o M1BAl/ME7/CS grenades {(as needed).

o Special mission equipment.

There is no limit to the diversity of eguipment that the
sniper may use for normal or special missions. The key to proper
selection of egquipment is a careful mission analysia, and te take
only what is necessary for the mission. Too much equipment can
seriously hamper the spipar’s mobility, endurance, and stealth.
Recommended additional equipment:

o Sling. The standard issue web sling or leather sling i=s
used by the sniper to aid in firing the rifle if a so0lid rest is
not available. However, the leather sling should be the primary
gling used. The web sling is not suitable fcr sling-supported
positions.

o Uniform. In most cases, snipers will use more
sophisticated camouflage than most scldiers. Due to their methods
cf employment, snipers rely heavily on camouflage for protection.

= Ghillie guit. The ghillie suit is a camouflage uniform
that is covered with irregular strips of colored burlap or similar
material. These strips are folded in half and sewn mainly to the
back, legs, arms, and shoulders of the suit. The strips are then
frayed or cut to glve the sult the appearance of vegetation. A
close-net veil can be sewn to the back of the neck and shoulders of
the suit and draped over the head when needed. The vell will help
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break the outline of the head and conceal the lens of the
telescope, ejecting brass cases, etc..

When deploying with regular troops, snipers should wear the
uniform of those personnel. Wearing an item such as the ghillie
suit will spotlight the snipers in contrast with the regular troops
and make them a prime target to the enemy, especially enamy
snhipers.

o] Watch. There are several types of military wristwatches
that have a "luminous dial®” or face. The precise time is important
tc the sniper for intelligence reporting and mission planning.
Watches can be used for orientation and direction finding if the
ctompags should become inoperative. Watches can help to judge die-
tance by sound using the "crack-thump®" or "flash-bang® methods.

o Compass. Snipers will employ the compass in conjunction
with the map to aid in orientation. They may use the M2 compass
rather than the standard lensatic compass. The M2’'s ability to
measure Aangles is wuseful, particularly in urban terrain.
Additionally, the mirror can be used as an improvised periscope for
looking around or over obstacles or for signaling.

o Maintenance equipment. During missions of short
duration, snipers may opt to leave mainhtenance eguipment in the
rear. However, for missions of long duration or distance this
equipment must be taken. Maintenance equipment can include items
such as weapon and optical c¢leaning equipment for short missions,
or it can include tocls and replacement parts for missions in
protracted environments such as FID or UW operaticns., The amount
and type of maintenance equipment that is needed will alsc be
governed by support maintenance available in any given cperation
area, Due to the match quality of the M21 sniper weapon, any
maintenance beyond the organizational level should be performed by
2 qualified national match armorer.

o Communications. The diversity of communications
equipment available to snipers is extensive. Selection
considerations include: transmission range, multiple freguencies,
secure operations, and portability.

o Measuring Ruler. A standard 10 teo 25 foot metal
carpenter’s tape ruler allows the sniper to measure items in his
operational area. This information may be incorporated inte his
*cheat book."

o Calculator. The &aniper team needs & pocket-gize
calculator to calculate distances when using the mil-relation
formula. Solar-powered calculators usually work fine, but under
limited visibility conditions, battery power may be preferred. 1If
a battery-powered calculator is to be used in low-light conditions,
it should have a lighted display.

21



o Cther items. Knives, bayonets, entrenching tools, wire
cutters, pruning shears, and rucksacks, will be employed as the
misslon and common sense dictate, The sniper team is best guali-
fied to determine which particular items will be carried for each
given mission.

2-7. SPECIAL MISSION EQUIPMENT

scia aa

Special weapons include any weapons that are designed for a
gspeclfic purpose or employed to meet specific mission reguirements.
Because of the sniper’s mission, special weapons should possess
three basic characteristics: durabillity, simplicity, and accuracy.
The weapons must be durable enough to withstand the conditions en-
countered in combat, simple enough to minimize failure, vet
accurate enocugh for sniping. The weapons should be capable of
grouping consistently inte two MOA out to 600 meters (approximately
a 12-inch group). The accuracy of special weapons may be improved
by various modifications to the weapons themselves and/or selection
of certain types of ammunition. Examples of special weapons:

o Bolt-action target rifles,

o Foreign aniper weapons {procured cut of need, compatibil-
ity, or to provide a foreign "signature®).

o Large-bore, long-range sniper rifles,

o Telescope-mounted handguns (e.g., XPl00 cor the Thompsoen

Center Contender), for easy concealment or use as light multi-
misgicn SWSs.

o Suppressed weapons.

Suppregged Weapong

The suppresscr 1ls a device designed to deceive observers
forward of the sniper as to the exact location of the weapon and
the aniper. It accomplishes this by disguising the signature in
two ways. First, it reduces the muzzle blast to such an extent
that it becomes inaudible a short distance from the weapon. This
makes the exact sound location extremely difficult, if not
impossible to locate. Secondly, it suppresses the muzzle flash at
night making visual location equally difficult. This is critical
during night cperations.

. When a rifle, or any high muzzle velocity
weapon is fired, the resulting noise is produced by two separate
sources. Depending on distance and direction from the weapon, the
twoe noises may sound as one or as two closely spaced different
sounds. These sounds are the muzzle blast and the ballistic crack,
or sonic boom, produced by the bullet.
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The muzzle blast is generated by the blast wave created by the
high velocity gases escaping into the atmosphere behind the bullet.
This noise is relatively easy to locate as it emanates from a
single, fixed point.

Balliatic crack results from the supersonic speed of the
bullet which compresses the air ahead of it exactly in the same
fashion as a superscnic jet creates a sonic boom. The only
difference is that the smaller bullet produces a sharp crack rather
than a large overpressure wave with its resulting louder shock
wave,

Unlike the muzzle noise which emanates from a fixed point, the
ballistic crack radiates backwards in a conical shape similar to a
bow wave from a boat, from & point slightly ahead of the moving
bullet. Thus, the sonic boon created by the supersonic bullet
moves at the velocity of the bullet away from the muzzle noise and
in the direction of the target. Locaticon and identification of the
initial source of the shock wave is extremely difficult because the
moving wave strikes the ear at nearly 50 degrees to the point of
origin. Attention is thus drawn to the directicn from which the
wave is coming rather than towards the initial source, the firing
position (Figure 2-7-1}%,

specilal Survejllance Peviceg

In some circumstances, snipers may employ special surveillance
devices in thelir mission. Employment of this special equipment
will normally involve added weight and bulk that will limit the
sniper’s mobility. Examples of such devices include, but are not
limited to, the following:

=1 Unertl 100 mm team spotting scope. This spotting scope
ls a standard team scope for most marksmanship units and should be
used for sniper training purposes. The scope’s increased field of
view will greatly enhance the team’s observation capability in
static positions.

o Crew-gserved NVDg. These devices are commonly employed in
conjunction with crew-served weapons {as typified by the AN/TVS -5}
or night observation {typified by the AN/TVS-4). They offer a
significant advantage over their smaller counterparts in
surveillance, target acquisition, and night observation {STANO).
However, their weight and bulk normally limit their use te static
operations.

o Thermal imagery. Thermal imagery is a relatively new
tool available to the sniper team. Equipment such as the AN/PAS-7
offers a thermal imagery device in a portable package. Thermal
imagery can enhance STANO operations when employed with more
conventional equipment, or it can provide continuous surveillance
when ambient light conditions (such as starlight and moonlight) do
not exist for light-intensification devices.
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o Radars and sensors. Just as the sniper’s surveillance
operations should be integrated into the overall surveillance plan,
the sniper should strive to make maximum use of any surveillance
radars and sensors in the area of operation. Snipers will not
normally employ these items themselves, but through coordination
with using or supporting units. The snipers may be able to use the
target data that the radars and sensors can acquire. However, it
must be kept in mind that these devices are subject to human error,
interpretation, and enemy countermeasures. Total reliance on their
intelligence could prove detrimental or misleading.

24-8, CARE AND CLEANING OF THE SNIPER WEAPON SYSTEMS

Maintenance is any measure taken to keep the system in top
operating condition. It includes: inspection, repair, cleaning,
and lubrication. Inspection reveals the need for repair, cleaning,
or lubrication. A weapon, sheltered in garrison and infrequently
used, must be inspected often to detect dirt, moisture, and signs
¢f corrosion, and it must be cleaned accordingly. A weapon in use
and subject to the elements, however, requires no inspection for
cleanliness, since the fact of its use and exposure is sufficient
evidence that it requires repeated cleaning and lubrication. The
sniper couples his cleaning with a program of detailed inspection
for damage or defect.

8 BE:
o One-plece plastic-coated .30 cal cleaning rod with jag
{36"). |
o Bronze bristle bore brushes (.30 and .45 calibers).
o Cleaning patches (small and large =sizes).
vl Shooter’s Choice Bore Sclvent (Carbon cleaner), ("SCBS"}.

o Sweets 7.62 Copper Remover (Copper cleaner), ("SWEETS")
(8hooter’s Choice Copper Remover is the second choice).

o Shooter’s Choice "Rust Prevent".

o Cleaner, Lubricant, Preservative ("CLP").
o Rifle grease.

o Bore guide (long action).

o Q-tips.

o Pipe cleaners.
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Q Medicine dropper.

o Shaving brush.

Q Tooth brush.

o Pistol eleaning rod,

o Rags.

© Camel hair brush.

o Lens paper.

o Lens cleaning fluid (denatured or isopropyl alcchel).

clean the r -

re fir : The rifle must always be cleaned prior to
firing. Firing a weapon with a dirty bore or chamber will multiply
and speed up any corrosive action. 0il in the bore and chamber of
even a clean rifle will cause pressures to vary and first-round
accuracy will suffer. Clean and dry the bore and chamber prier to
departure on a mission and use extreme care to keep the rifle clean
and dry en route to the objective area. Firing a rifle with oil or
moisture in the bore will cause a puff of smoke that can disclose
the firing position.

. The rifle must bhe cleaned after is has been
fired, because firing produces deposits of primer fouling, powder
ashes, carbon, and metal fouling. Although modern ammunition has
a non-corrosive primer which makes cleaning easier, the primer
residue can still cause rust if not removed. Firing leaves two
major typeg of fouling that requires different solvents toc remove:
garbon fouling and copper jacket fouling. The rifle must be
cleaned within a reasonable interval--a matter of hours--after
cessation of firing. Common sense should preclude the guestion as
to the need for cleaning between rounds. Repeated firing will not
injure the weapen if it was properly cleaned before the first
round.

The M24 SWS will be disassembled only when absolutely
necessary, not for daily cleaning. An example of this would be to
remove an obstruction that is stuck between the stock and the
?arrel. When disassembly is reguired, the recommended procedure

8:

o Place the weapon so that it is pointing in a safe
direction.

o Ensure the safety is in the "S" position.
o Remove the bolt assembly.
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o Lecsen the mounting ring nuts (2) (Figure 2-E-1} on the
telescope and remove the telescope.

C Remove the action screws (2) (Figure 2-8-2).

o Lift the stock from the barrel assembly (Filgure 2-85-3).

o For further disassembly, refer to TM 9-1005-306-10.

Cleaning procedure

o Lay the rifle on a cleaning table cor other flat surface
with the muzzle away Ifrom the body and the sling down. Make sure
not to strike the muzzle or telescopiec sight on the table., The
*MTM" cleaning cradle is ideal for holding the rifle.

o Always ¢lean the bore from the chamber toward the muzzle,
attempting to keep the muzzle lower than the chamber to prevent
bore cleaner from running into the receiver or firing mechanism,
Be careful not to get any type ¢f fluid between the receiver and
the stock. If fluid does get between the stock and receiver, the
recelver will actually "slide" on the bedding every time the rifle
recolls, thereby decreasing accuracy and increasing wear and tear
on the receiver and bedding material.

G Always use a bore gulde to keep the cleaning reod centered
in the bore during the cleaning process.

o First, push several patches saturated with SCBS through
the barrel to loosen the powder fcouling and begin the solvent
action on the copper jacket fouling.

o Saturate the bronze bristle brush {HEVER USE STAINLESS
STEEL BORE BRUSHES--THEY WILL SCRATCH THE BARREL!)} with SCBS (shake
bottle regularly to keep the ingredients mixed) using the medicine
dropper to prevent contamination of the SCBS. Run the bore brush
through a MINIMUM of 20 times. Ensure that the bore brush passes
completely through the barrel before reversing its direction,
otherwise the bristles will break off.

o Using a pistol cleaning rod and a .45 caliber bore brush,
clean the chamber by rotating the patch-wrapped brush B to 10
times. DQ NQT scrub the brush in and out of the chamber.

o Push several patches saturated with SCBS through the bore
to push ocut the loosened powder fouling.

o Continue using the bore brush and patches with SCBS until
the patches come out without traces of the black/gray powder
fouling and are becoming increasingly green/blue. This indicates
that the powder fouling has been remcved, and that only the copper
fouling remains. Remove the SCBS from the barrel with several
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clean patches. This is important because the different solvents
should never be mixed in the barrel.

o Push several patches saturated with SWEETS through the
bore, using a scrubbing motion to work the sclvent into the copper.
Let the solvent work for 10-15 minutes (NEVER LEAVE SWEETS IN THE
BARREL FOR MORE THAN 30 MINUTES!)

o While waiting, scrub the bolt with the toothbrush
moistened with SCBS and wipe down the remainder of the weapon with
a clocth.

C Push several patches saturated with SWEETS through the
barrel. They will appear dark blue at first, indicating the amount
of copper fouling removed. Continue this process until the

saturated patches come out without the trace of blue/green. If the
patches continue to come out dark blue after several treatments
with SWEETS, use the bronze brush saturated with SWEETS to increase
the scrubbing action. Be sure to clean the bronze brush thoroughly
afterwards with hot running water {"Quick Scrub Cleaner/Degreaser"
iz preferred) as the SWEETS acts upon its bristles as well,

o When the barrel is completely clean, dry it with several
tight fitting patches. Also, dry out the chamber using the .45
brush with a patch wrapped arcund it.

c Run a patch saturated with Shooter’s Choice Rust Prevent
(Bt CLP) down the barrel and chamber if the weapon is to be stored
for any length of time. Stainless steel barrels are not immune
from corrosion. Be sure tc remove the preservative by running dry
patches thrcocugh the bore and chamber prior to firing.

o Flace a small amount of rifle grease on the rear surfaces
of the bolt lugs. This will prevent galling of the metal surfaces.

o Wipe down the complete weapon exterior (if it is not
covered with camouflage paint) with a CLP-saturated cloth to
protect it during storage.

M2l Caxe and Maintepance
Extreme care has been used ino building this sniper rifle. &
similar degree of attention must be devoted to its dajily care and

maintenpance,

The rifle should not be disassembled by the sniper for normal
cleaning and lubricatien. Disassembly should be performed only by
the armorer during scheduled inspections or repair, and it will be
thoroughly cleaned and lubricated at that time.

The recommended procedure for cleaning and lubricating the
rifle is similar to the M24 with the following additions:
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() The bore is cleaned from the muzzle end of the barrel, =o
extra <are must be taken during cleaning. A satisfactory muzzle
guide can be made from an expended 12 gauge shotgun shell, with the
primer pocket drilled out and polished to fit the one-piece,

Plastic-coated cleaning rod.

o Clean the receiver, other interior areas, and the flash
suppressor with a tooth brush, rag, and patches.

o Do not put bore cleaner in the gas port! It will
increase carbon bulldup and restrict free movement of the gas
plston.

& Before firing, lubricate the rifle by placing a light
coat of grease on the operating rod handle track, camming surfaces
in the hump of the operating rod, the bolt's locking lug track, and
in between the front band lip of the gas system and the metal band
on tha lower front of the stock.

Te maximize barrel life, accuracy, and minimize the cleaning
requirement, the following barrel break-in precadure must be used,
This procedure is best done when the SWS is new or newly
rebarreled. The break-in period "laps in" the barrel by polishing
the barrel surface under heat and pressure. The barrel must first
be cleaned completely of all fouling, both powder and copper. The
barrel is dryed, and one round is fired. The barrel is then
completely cleaned using Shooter’s Choice Solvent and then Sweet's
7.62 copper remover. Again, the barrel must be completely cleaned.
Another round is fired. This procedure of firing one shot, then
cleaning, etc. must be done for a total of 10 rounds. After the
10th round, the SWS is then tested for groups by firing three (3)
round shot groups, with a complete barrel cleaning between shot
groups for a total of five shot groups (15 rounds totaly. The
barrel i1s now broken in, and will provide superior accuracy ang a
longer usable barrel life. Additionally, the barrel will be sasier
to clean because the surface is smoother. Again, the barrel should
be cleaned at least every 50 rounds to maximize barrel life,

The M24 and M2]1 SWSs should be stored as follows:

o Clear the SWS, close the bolt, and sgqueeze the trigger.
o Open the lens caps to prevent gathering of meisture.

= Hang the weapon upside down by the rear sling swivel,

o Place all other items in the system case (M24).

v Transport the weapon in the system case during nen-

tactical Eejituations.
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o Protect the weapon at all times during tactical movement.

tical ment Maintenance
Dirt, rough handling, or abuse of optical eguipment will
result in inaccuraey and malfunction. When not in use, the rifle
and scope should be cased, and the lenses should be capped.

Cleaning the lLenses

Lenses are coated with & special magnesium flucoride
reflection-reducing material. The coat is very thin and great care
is reguired to prevent damage to it.

To remove dust, lint, or other foreign matter from the lens,
brush it lightly with a clean camel hair brush.

To remove oil or grease from the optical surfaces, apply a
lens tissue with a drop of lens cleaning fluid or rubbing alecohol.
Carefully wipe off the lens surface in circular motions, from the
center to the outside edge. Dry off the lehs with a clean lens
tissue. 1In the field, if the proper supplies are not available,
breath heavily on the glass and wipe with a soft, clean cloth.

Eandling Telescopes

Telesccpes are delicate instruments and must be handled with
care. The following precautions will prevent damage:

o] Check and tighten all mounting screws periodically and
always prior to an operation. Be careful not to change coarse
windage adjustment,.

o Keep lenses free from oil and grease and never touch them
with the fingers. Body grease and perspiration injure them. Keep
lenses capped.

o Do not force elevation and windage screws or knobs.

o Do not allow the telescope to remain in direct sunlight,
and avoid letting the sun’s rays shine through the lens. Lenses
magnify and concentrate sunlight into a pinpoint of intense heat
which is focused on the mil scale reticle. This may melt the mil
dots and damage the telescope internally. Keep the lenses covered
and the entire telescope covered when not firing or observing.

s Avoid dropping the telescope or striking it with another
object. This could damage it severely and permanently, as well as
change the zero,

= To avoid damage to the telescope or any other sniper
equipment, the snipers or armorers should be the only personnel
handling the equipment. Anyone who does not know how to use this
equipment properly could cause damage.
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M d Care in Cold

. In temperatures below freezing, the rifle must be kept
free of moisture and heavy oil, both of which will freeze, causing
working parts to freeze or operate sluggishly. The rifle should be
stored in a room with the temperature egqual to the cutside tempera-
ture. If the rifle is taken into a warm area, condensation will
occur, thus requiring a thorough cleaning and drying before being
taken into the cold. Otherwise, the condensation will cause icing
on exposed metal parts and coptics.

The firing pin should be disassembled and cleaned thoroughly
with a degreasing agent. It should then be lubricated with CLF.
Rifle grease will harden and cause the firing pin to fall
sluggishly.

On weapons with wood stocks such as the M21, the stock must be
sealed with danish oil or the equivalent. If moisture gets into
the wood, then freezes, the stock will crack.

) In extreme cold, care must be taken to
avold condensation and the congealing of ©il en the glass.

If not excessive, condensation can be removed by placing
the instrument in a warm place. Concentrated heat must not be
applied, because it will cause expansion and damage. Moisture may
alsc be blotted from the optics with lens tissue or a soft, dry
cloth.

In cold temperatures, oil will thicken and cause sluggish
operation or failure. Focusing parts are particularly sensitive to
freezing oils. Breathing will form frost, so the optical surfaces
must be cleaned with lens tissue, preferably dampened lightly with
alcohol. Do not, however, apply the alcohol directly to the glass.

and e t a
Eifle. 5Salt water and salt water atmosphere have extreme and
very rapid corrosive effects on metal. During periods of this

exposure, the rifle must be checked frequently and cleaned as often
as possible, even if it means only lubricating the weapon. The
weapon should always be well lubricated, including the bore, except
when actually firing. Before firing, always run a dry patch
through the bore, if possible.

and

Use more lubricant.

Keep the rifle cased when not in use,.

Protect from rain and meoisture whenever posslible.

Keep ammunition clean and dry.

Clean rifle, bore, and chamber daily.

Keep the telescope caps on when not in use, If moisture or
fungus develops inside the telescope, get a replacement.
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Clean and dry the stock daily.
Dry the carrying case and rifle in the sun whenever possible.

a ance and Care d esert erations

Rifle.

Keep the weapon completely dry and free of CLP and grease
except on the rear of the bolt lugs.

Keep the rifle free of sand by use of a carrying sleeve or the
case when not in use,

Protect the weapon by using a wrap. Slide the wrap between
the stock and barrel then cross over on top of the scope, cross
under the weapon (over magazine) and secure. The weapon can still
be placed into immediate operatieon but all critical parts are
covered. The sealed hard case is preferred in the desert if the
aituatien permits.

Keep the telescope protected from the direct rays of the sun,

Keep ammunition clean and protected from the direct rays of
the sun.

Use a toothbrush to remove sand from the beolt and receiver.

Clean the bore and chamber daily.

Protect the muzzle and receiver from blowing sand by covering
with a clean cloth.

Tc protect the free-fleoating barrel of the weapon, take an 8-
or 9-inch strip of cloth and tie & knot in esach end. Before going
oh & mission, slide the cloth between the barrel and stock all the
way to the receiver and leave it there. When in position, slide
the cloth out, taking all restrictive debris and sand with it.

e A t Clim ater Exposure
= .

Optics are especially wvulnerable to hot, humid climates and
salt water atmosphere.

S5un rays. Optical eguipment must NOT be exposed to direct
sunlight in a hot climate,.

Humidity and salt air. In these environments, the optical
instruments must be inspected and cleaned fregquently to avoid rust
and corrosion. A light film of oil is beneficial.

Perspiration. Perspiration from the hands is a contributing
factor to rusting. After being handled, instruments must be
thoroughly dried and lightly oiled.

2-%9. TROUBLESHOOTING THE SNIPER WEAPON SYSTEMS

If a weapon malfunction occurs, the following lists indicate
the possible malfunctions and corrective actions.

8 c
The following list does not reflect all malfunctions that may
occur, or all causes and corrective actions. If a malfunction is
not correctable, the complete weapon system must be turned in to
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the proper maintenance/supply channel for return toc the contractor
(see shipment, TM 9-1005-306-10).

Malfunction

Fail to fire

Bolt binds

Fail toc feed

Cause
Safety in "8" position

Defective ammunition
Firing pin damaged

Firing pin binds
Firing pin protrudes

Firing contrel out of
adjustment

Trigger out of adjust-
ment

Trigger does not
retract

Trigger binds on
trigger guard

Firing pin does not
remain in cocked
position with bolt
closed

Action screw protrudes
into bolt track

Scope base protrudes
into bolt track

Bolt override of
cartridge

Cartridge stems chamber

Magazine in backward

Weak or broken
magazine spring
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Correction

Move safety to "F*
pesitieon

Ejeect round
Change firing pin
assembly

Change firing pin
assembly

Change firing pin
assembly

Turn complete
system in to the
maintenance/supply
channel for return
to contractor
Turh in as above

Turn in a=s above
Turn in as above

Turn in as above

Turn in as above

Turn in as above

Seat cartridge
fully rearward in
magazine

Pull bolt fully
rearward; remove
stemmed cartridge
from ejection port
area; reposition
cartridge fully in
the magazine
Remove magazine
spring, and rein-
stall with long
leg follower
Replace spring



Fail to eject

Fail to extract

21

Broken ejector

Fouled ejector plunger

Broken extractor

o

Turn the complete
weapon system in
to the maintenance/
supply channel for
return to
contractor
Inspect and clean
bolt face; if mal-
function continues,
turn in as above

Turn in as above

The following, lists pertinent information for the operator.

If the weapon becomes unserviceable,

it must be turned in for

gservice by a school-trained Natiecnal Match armorer.

Malfunction

Failure to load

Magazine inserts
with diffieculty

Magazine not
retained in
weapon

Cause

Dirty or deformed
magazine

Damaged magazine tube

Dirty magazine

Damaged or broken
magazine spring

Damaged or broken
follower

Loose or damaged floor
plate

Bent or damaged
magazine

Excessive dirt in
receiver

Round not completely
seated in magazine

Deformed or operating
rod spring guide

Damaged magazine latch

Magazine latch movement

restricted

Magazine latch damaged

Magazine latch spring
damaged
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Correction
Clean or replace

Replace magazine
Clean
Replace magazine

Replace magazine

Replace magazine

Replace magazine
Clean

Remove round;
insert properly
Evacuate to
authorized armorer
Evacuate to
authorized armeorer
Check movement:
if necessary;

if bent or
distorted,
evacuate to
autherized armorer

Evacuate to
authorized armeorer
Evacuate to
authorized armorer



Fail to fead

Bolt fails to
cloae tightly

Magazine latch plate
damaged or missing

Deformed or damaged
operating rod spring
guide

Locking recess at top
front of magazine
deformed

Magazine not fully
installed

Weak or broken spring

Damaged magazine

Damaged or deformed
stripping lug on
bolt

Short recocil

Dirty ammuniticn and/or
magazine

Weak or broken
operating red spring

Restricted movement
of, or damaged
operating rod

Cartridge case holding
bolt out of battery

Dirty chamber
Extractor does not snap
over rim of cartridge
case
Frozen or blocked
ejector spring and
plunger
Restricted movement of,
or danmaged operating
rod spring
Bolt not fully rotated
and locked in
receiver

Weak or broken operating

rod spring

Damaged recelver
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Replace magazine

Evacuate to
authorized armorer

Replace magazinhe

Remove; install
¢correctly {make
sure latch
clicks)

Replace magazine
Replace magazine
Evacuate to

authorized armorer

See short recoil
Clean ammunition
and/or magazine
Evacuate to
authorized armorer
Evacuate to
authorized armorer

Pull bolt assembly
to rear angd remove
deformed cartridge;
clean ammunition
and/or barrel and
chamber

Clean chamber
Evacuate to
authorized armorer

Evacuate to
authorized armorer

Evacuate to
authorized armorer

Evacuate to

authorized

armorer
Evacuate to

authorized

armorer
Evacuate to

authorized

armorer



Fail to fire

Short recoil

Fail to extract

Belt not fully locked

Defective ammunition

Firing pin worn,
damaged, or movement
reatricted

Broken hammer

Weak or broken hammer
spring

Hammer and trigger lugs
O sear worn or
broken, causing
hammer to ride the
bolt assembly forward

Gas plug loose or
missing

Restricted movement of
operating rod
assembly

Bolt binding

Gas ¢ylinder lock not
fully installed

Gas piston restricted

Damaged connector
assembly

Partially cleosed
spindle valve

Defective ammunition

Spindle valve closed

Cartridge seized in
chamber

Short recoll

Damaged or deformed
extractor

Weak, deformed or
or frozen extractor
plunger assembly

Ruptured or separated
cartridge

A5

{See bolt fails to
move forward and
close tightly)
Replace ammunition
Evacuate to
authorized
armorer

Evacuate to
authorized

Aarmorer

Evacuate to
authorized

aArmorer

Evacuate to
authorized
Armorer

Tighten plug if
loose; evacuate to
authorized armorer
if missing
Evacuate to
authorized
armorear

Clean

Evacuate to
authorized armorer
Evacuate tc
authorized armorer
Evacuate to
authorized armorer
Evacuate to
authorized armorer
Replace ammunition

Evacuate to
authorized armoreyr
Remove

(See shert recoil)
Evacuate to
authorized armorer
Evacuate to
authorized armorer

Evacuate to
authorized armorer



Fall to eject

Fail to hold bolt
rearward

Short recoil

Weak, deformed or
frozen extractor
plunger assembly

Damaged or deformed
magazine follower
Damaged bolt lock

Bolt lock movement
restricted

Weak or broken
magazine spring
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{See short recoil)
Evacuate to
authorized armorer

Replace magazine

Evacuate to
authorized armorer

Evacuate to
authorized armorer
Replace magazine
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Chapter 3
MARESMANSHIP TRAINING
3-1. OVERVIEW

The role of the Special Operations sniper is to engage targets
with precision rifle fire. The sniper’s skill with a rifle is the
most wvital skill in the art of sniping. This skill is extremely
perishable, Sniper marksmanship differs from basic rifle
marksmanship only in the degree of expertise. The sniper, using
basic and advanced marksmanship as building blocks, must adapt the
conventional methods of shooting to meet sniping’s unigue
requirements. The sniper is regquired to make first-round hits in
a field environment under less than ideal conditions. Sniper
technigques may seem to contradict commonly accepted marksmanship
techniques, but the sniper must adapt if he is tc be succassful.
Snipers must become experts in marksmanship. The fundamentals are
developed into fixed and correct shooting habits that become
instinctive. This is the: "Conditioning of the nervous system."

Standards of Performance

Snipers should maintain their preoficiency at the fellowing

minimym standards:

o 100 % hits on stationary targets at ranges cof less
than 600 meters,

© 70 % hits on stationary targets at ranges from 600 to
900 meters.

© 70 % hits on moving targets at ranges of less than 500
meters.

3-2. SHOQTING POSITIONS

Sniper shooting positions are characterized by one word:
STABILITY. Unlike the target shooter wheo must shoot from different
positions of varying stability to satisfy marksmanship rules, the
aniper searches for the most stable position possible. He is not
trying to see if he can hit the target--he must know he can hit the
target! &A mi=ss could mean a failed mission or his life. A good
position enables the sniper tc relax and concentrate when preparing
ED fg.lre. Sniper shooting positions must be solid, stable, and

urable.

The sniper seeks the most stable position possible. Whether
prone, Kneeling, or standing, the sniper’s position should be

supported. To achieve this, he should seek shooting rests or
supports. Shooting from a rest helps teo eliminate human factors
such as heartbeat, muscular tension, and fatigue. A rest can
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support both the front and the rear of the rifle, as in the case of
benchrest shooting.

Regardless of the rest selected (tree, dirt, sandbag, etc.),
the sniper should prevent any objects from contacting the barrel.
During the firing process, the barrel vibrates like a tuning fork,
and any disturbance to this harmonic motion will result in an
erratic shot. Additionally, a hard support will normally cause the
rifle to change its point of impact. The sniper can help to
eliminate this problem by shooting from objects of similar
hardness. The =sniper’s hat, glove, or sock filled with sand or
dirt can be placed between the rifle forestock and shooting support
to add consistency from range to combat. A support or rest offers
a tremendous advantage to the sniper and must be used whenever
possible. Accuracy with a rifle is a product of consistency, and
a rest offers consistency to shooting positions.

On the battlefield, the sniper must assume a steady firing
pesition with maximum use of cover and concealment. Considering
the variables of terrain, vegetation, and the tactical situation,
the aniper can use many variations of the basic positions. When
assuming a firing position, he must adhere to the following basic
rules;

o The sniper‘s most frequently used and most stable
pogition should be the prone position or its variatiens.

o Use any support available.

o Avoid touching the support with the barrel of the weapon

ince it interferes with the barrel harmonics and creates shot
displacement.

0o Use a cushion between the weapon and the support.

o Do not allow the side of the weapon to rest against the
support. This will have an effect on the weapon during recoil, and
may affect the point of impact.

o Never cant the weapon while firing or aiming. The gniper
should tilt his head to the weapon, not the weapon to his head.

O O
The three elements of a good position are: bone support,
muscular relaxation, and a natural point of aim on the aiming
peint.

o Bone pupport. Positions are designed as foundations for
the rifle, and good foundations for the rifle are important to the
sniper. When a sniper establishes a weak foundation {position) for
the rifle, the position will not withstand the repeated reccil of
the rifle in a string of rapid fire shots or deliver the support
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necessary for precise shooting. Therefore, the shooter will not be
able to apply the marksmanship fundamentals properly. Proper bone
support is a learned process; only through practice (dry fire, live
fire) will the sniper gain proficiency in this skill.

o Muscular relaxation. The sniper must learn to relax as
much as possible in the various firing peositions. Undue muscle
strain or tension causes trembling, which is transmitted to the
rifle. However, in all positions, a certain amount of controlled
muscular tensiocn is needed. For example, in a rapid-fire position
there should be pressure on the spot weld. Only through practice
and achieving a natural point of aim will the sniper learn muscular
relaxation.

o Natural point of aim on the aiming point. In aiming, the

rifle becomes an extension of the bedy, so it is necessary to
adjust the body position until the rifle points naturally at the
target. To avoid the use of muscles to aim at a target, the sniper
must shift his entire firing position to move his natural pocint of
aim to the desired peint of impact. This is achieved by the
following process:

[+ Assume a geod steady position.

Q Close both eyes and relax as if preparing te fire.

L) Open both eyes to see where the weapon is pointing.

o Leave the non-firing elbow in place, and shift the legs,

torsc, and firing elbow left or right.

o Repeat the process until the weapon points naturally at
the desired point of impact.

The sniper can change the elevation of a natural pcint of aim
by leaving the elbows in place and sliding the body forward or
rearward. This causes the muzzle of the weapon to drop or rise,
respectively. Minor adjustments to the natural point of aim can be
made by the right leg {(right-handed shooter). The sniper moves the
lower leg in the opposite direction that he wants the sight to go.
Another consideration is to maintain a natural point of aim after
the weapon has been fired; therefore, proper bolt operation becomes
critical. The sniper must practice reloading while in the prone
position without removing the butt of the weapon from the firing
shoulder.

The two techniques for accomplishing this task are as follows:

O After firing, move the bolt slowly while canting the
weapon to the right, Execution of this task causes the spent
cartridge to fall next to the weapon rather than flying through the
ailr. '



o After firing, move the bolt to the rear with the thumb of
the firing hand. Using the index and middle fingers, reach into
the receiver and catch the spent cartridge case as it is being
ejected. This technique does not require canting the weapon.

NOTE: The sniper conducts bolt operation under a veil or
equivalent camouflage toc improve concealment.

acto omm 1l FPosit
Establishing a mental checklist of steady position elements
greatly enhances the sniper’'s ability to achieve a first-shot hirt.

This checklist includes the five factors inherent tc a good firing
position:

o Non-firing hand.
] Placament of the rifle butt.

o Firing hand.

o Elbows .
o) Stock weld.
o Non-firing hand. Use the pon-firing hand as a support.

The non-firing hand should either support the forestock or the butt
of the weapon. Never grasp the forestock with the non=-firing hand.
Let the weapon rest in the non-firing hand. If the sniper grasps
the weapon, the recoil and muscle tremor will cause erratic shots.
IT the non-firing hand is used to support the butt, place the hand
next to the chest and rest the tip of the butt en it. Ball the
hand intc a fiat to raise or loosen the fist to lower the weapon's
butt. 2 preferred method to do this is to hold a sock full of sand
in the non-firing hand and place the weapon butt on the sock. This
reduces body contact with the weapon. To raise the butt, squeeze
the sock. To lower it, loosen the grip on the gock.

o ' . Place the rifle butt firmly
in the pocket of the shoulder. Proper placemant of the butt helps
to steady the rifle and lessen receil. The key to the correct
rifle butt method is consistent rearward pressure by the shooting
hapd and correct placement in the shoulder. A hard hold versus a
very light hold may change bullet impact. Again, consistency is
important. Insert a pad op the ghillie suit where contact with the
butt is made to reduce the pulse beat and breathing effects, which
can be transmitted to the weapon.

o . Grasp the small of the stock firmly but not
rigidly with the shooting hand. Exert pressure rearward, mainly
with the middle and ring fingers of the firing hand. Do not
“choke™ the small of the stock. A choking-type grip can cause a
twisting action during recoil. In addition, do not steer the rifle
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with the hand or shoulder. Make large windage adjustments by al-
tering the natural point of aim, not by leaning or steering the
rifie, as this will cause the rifle to steer in that direction
during recoil. The thumb can be wrapped over the top of the small
of the stock and used to grasp, or it can be laid alongside or on
top of the stock in a relaxed manner. Place the index finger on
the trigger, ensuring that it does not touch the stock of the
weapon and will not disturb the lay of the rifle when the trigger
is pulled. Maintain a steady rearward pressure oh the weapon when
shooting. This will help steady the weapon.

o Elbows. Find a comfortable position that provides the
greatest suppert.

o Stock weld. The stock weld is the point of firm contact
between the sniper’s cheek and the stock. The cheek is placed on
the stock in a position that gives proper eye relief. The stock
weld will differ from position to position. However, due to the
position of the telescope on the sniper rifle and the necessity to
have eye relief, the sniper may not get a normal spot weld. The
importank consideration is to get firm contact so that the head and
weapon reccil as one unit, thereby facilitating rapid recovery.
The point on the weapon should be a natural point where eye relief
can be maintained. Place the cheek in the same place on the stock
with each shot. A change in stock weld tends to cause misalignment
with the sights, thus creating misplaced shots. This is more of a
problem when using iron sights, than with the telescopic sight that
is properly adjusted to eliminate parallax.

Once a spot or stock weld is obtained, the same positioning
should be used for each shot. Stay with the weapon, do not lift
the head from the stock during reccil, and maintain the spot weld
or cheek weld. During the initial period of firing, the cheek may
become tender and sore. To prevent this and to prevent flinching,
press the face firmly against the stock.

Sniver Shooting Posjitjopng

o s
The sniper first selects his firing position. He picks
a position that gives the best observation, fields of fire, and
concealment. He then assumes a comfortable prone position and
prepares a firing platform for his rifle {Figure 3-2-1). The rifle
platform should be as low to the ground as possible. The rifle
should rest on the platform in a balanced position tc the rear of
the upper sling swivel and forward of the magazine. Care must be
taken to ensure that the operating parts, the magazine, and the
barrel do not touch the support, as contact will cause erratic
shots. The sniper then forms a wide, low bipod with his elbows.
He grips the small of the stock with his firing hand, thumb over or
alongside the small of the stock and the forefinger {just in front
of the first joint) on the trigger, and pulls the butt of the rifle
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into his firing shoulder. He then places the non-firing hand under
the toe of the stock, palm down, and places the lower sling swivel
into the web of the thumb and forefinger. The fingers and thumb of
the non-firing hand can be adjusted by curling the fingers and
thumb into a fist or relaxing the fingerz and thumd and laying them
flat. In this manner the sniper can raise or lower the barrel onto
the target. As an alternative, a sock filled with sand or dirt can
be placed under the toe of the stock. The sniper then grips the
sock with the non-firing hand and by agqueezing the sock or relaxing
pressure on it, he can lower or raise the barrel onto the target.
This method is extremely stable and accurate. However, the spniper
must ensure that the sock is filled only tec the size of a softball
ags a minimum or a large grapefruit as a maximum. He then relaxes
into a comfortable supported position, removing his non-firing hand
from the stock when necessary to manipulate the scope. He can
change magazines with either hand, or he can reload single rounds
intec the M24 with the firing hand while supporting the rifle at the
toe of the stock with the non-firing hand. When firing from this
position, the sniper must have a clear field of fire. This is
extremely important because the shot may become erratiec if the
bullet strikes a leaf, grass, or twig.

o W

The Hawkins position is used when a low silhouette is

degired. This position is very useful when firing from a small

depression, a glight rise in the ground, or from a roof (Figure 3-

4-2). This 1is the steadiest of all shooting positiocns.

Concealment is alsoc greatly alded by the Bawkins position because

the firer is lying flat on the ground. This position cannct be

used on level ground since the muzzle cannoct be raised high enough
to aim at the target.

The Hawkins position is similar to the prone supported
position, except that the support of the weapon is provided by the
non-firing hand. Grasp the front sling swivel with the non-firing
hand, forming a fist to support the Iront of the weapon. Make sure
that the wrist and elbow are locked straight; the receil is taken
up entirely by the non-shooting arm. Otherwise, the face will
absorlkr the weapon’s recoil. Lie flat on the ground, either
directly behind the rifle (Canadian version) or angled off to one
side (British version). Place the rear or toe of the stock under
the armpit, resting the atock on the ground if possible. It will
appear as though the sniper is lying on the rifle. Make minor
adjustments in muzzle elevation by tightening or relaxing the fist
of the nop-firing hand. If more elevation is required, place a
support under the non-firing fist.

If using the Canadian version, place the butt of the rifle in
the shoulder. If using the British wversion, tuck the butt under
the armpit. The sniper should always use what ig the most
comfortable.



c rone Unsuppo d Position

The prone unsupported position is only used when a
suitable support is not available, but the prone position is
required for stability and concealment (Figure 3-2-3). The sniper
faces' the target sguarely with the 8ling attached to the non-
shooting arm above the bicep and lies down facing the target, legs
straight to the rear. The non-shooting elbow is extended =o that
it is in line with bedy and the target and as far under the rifle
as comfortable. With the shooting hand, push forward on the butt
of the stock and fit it intoc the pocket of the shoulder. Place the
shooting side elbow down wherever it feele natural and graspg the
grip of the stock, pulling it firmly intc the shoulder. The sniper
lets his cheek rest naturally on the stock where he can see through
the sights and acquire the target. He draws his shooting side knee
up to a comfortable position so as to take the weight off of the
diaphragm. A natural point of aim is obtained by adjusting the
elevation by sliding the body forward or rearward and adjusting the
breathing.

L] a h
The prone backward shooting position is used when the
terrain cor situation dictates (Figure 3-2-4). This position

provides a higher angle of fire as required when shooting uphill
and other positions are inadequate. Alsc, the sniper would use
this position when he must engage a target toc his rear but cannot
turn arcund because of the enemy situation or hide constriections.
The sniper assumes a comfortable position on his side with both
legs bent for support and stability. The sniper places the butt of
the SWS into the pocket of his shoulder where it meets the armpit.
He attempts to support his head for better stability and comfort.
The small exit pupil of the telescope requires the sniper to
maintain a solid hold and center the exit pupil in the field of the
telescope to minimize the errors in sight alignment.

o
To assume this position, prepare a firing platform for
the rifle or rest the rifle on the raised portion of the position
(Figure 3-2-5). Ensure that the barrel or cperating parts do not
touch the support. Assume a comfortable sitting position to the
rear of the rifle, grasp the small of the stock with the firing
hand, and place the butt of the rifle into the shoulder pocket.
Place the non-firing hand on the small of the stock to aasist in
getting & stock weld and the proper eye relief,
Rest the elbows on the inside of the knees in a manner similar to
the standard crossed-leg position. Adjust the position by varying
the position of the elbows on the inside of the knhees or by varying
the body position. This position may be tiring; therefore, the
firing mission should be alternated frequently between the sniper
team members.
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The sniper faces his body 30 degrees away from the target
in the direction of the shooting hand. He sits down and crosses
his ankles so that the non-shooting side ankle is across the
shooting side ankle {(Figure 3-2-6). The sling is properly adjusted
for the sitting position. The shooting hand palm places the butt
of the stock into the shoulder while allowing the weapon to rest on
the non-shooting hand. The shooting hand pulls the stock firmly
into the shoulder. The elbows rest inside the knees and the body
is leaned forward. Direct contact between the points of the elbows
and the points of the knees is not permitted, sc that the bones and
not the muscles support the weapon. The stock is held high encugh
in the shoulder to require only a slight tilt of the head to
acquire the sights, without canting the weapon. The muzzle is
lowvered and raised by moving the non-shooting hand forward and
backward on the forestock. The breath is held when the sights are
on the target.

The cross-leg peosition is assumed in the same way as the
sitting position, but the sniper faces 45 to 60 degrees away from
the target and crosses his legs instead of his ankles.

o Eneelipg Suypported Position
The supported kneeling position is used when it is
necessary to quickly assume a position and there is insufficient
time to assume the prone position (Figure 3-2-7). It can alsc be
used on level ground or on ground that slopes upward where fields
of fire or observation preclude using the prone pesition.

This position is assumed in much the same manner &as the
standard kneeling position, except that a tree or some other
immovable object is used for support, cover, or concealment.
Support is acquired by contact with the calf and knee of the
leading leg, the upper forearm, or the shoulder or possibly by
resting the rifle on the hand lightly against the support. As with
other supported positions, the sniper ensures that the operating
parts and the barrel do not touch the support. Since the area of
support provided 1s greatly reduced, bone support is maximized.

The position is assumed in the following manner (right-handed
firers use these techniques; left-handed firers do the opposite).
The sniper faces the direction of the target, 45 degrees to the
right. HBe kneels down and places the right knee on the ground.
Keeping the left leg as vertical as possible, he sits back on the
right heel, placing it as directly under the spinal c<olumn as
possible. A variation is to turn the toe inward and sit squarely
on the right foot. The =small of the stock is grasped with firing
hand, and the fore-end of the weapon is cradled in a crook formed
with the left arm. The butt of the weapon is placed in the pocket
of the shoulder, then the meaty underside of the left elbow is
placed on top of the left knee. Reaching under the weapon with the
left hand the sniper lightly grasps the firing arm. He relaxes
forward and into the support, using the left shoulder as a ceontact



point. This reduces transmission of the Pulse beat into the gsight
picture. A tree, building, or vehicle can be used for support.

o 1 upported Kneelin csition

1f vegetation height presents a problem, the kneeling
position can be raised by using the rifle sling (Figure 3-2-8).
This positicon iz assumed executing the first three asteps for assum-
ing a kneelipg supported position. With the leather 5ling mounted
Lo the weapon, the sling is turned one-quarter turn to the left.
The lower part of the sling will then form a loop. The left arm is
placed through the loop; the sling is pulled up the arm and placed
on the upper arm above the bicep, The sling is tightened on the
arm by manipulating the upper and lower parts of the 8ling, if time
permits. The arm is rotated in a clockwise motion around the sling
and under the rifle with the sling secured to the upper arm. The
Ifore-end of the stock is placed in the "V" formed by the thumb and
forefinger of the left hand. Relax the left arm, and let the sling
aupport the weight of the weapon. The flat part of the rifle is
placed behind the point of the left elbow on tep of the left knee,
The left hand pulis back along the fore-end of the rifle toward the
trigger guard to add to stability.

The squatting position is used during hasty engagements
or when other more stable positions would be unacceptable due to
inadequate height or concealment {(Figure 3-2-9), The sniper
assumes this position by facing 45 degrees away from his direction
of fire, feet shoulder-width apart, and simply squats. The sniper
can either rest his elbows on his knees or wrap them over his
knees. BRody configuration will determine the most comfortable and
stable technique to use. Solid Supports ¢an also be used for the
sniper to lean up against, or to lean back into.

O
The supported standing position is used under the Same
circumstances as the supported kneeling position, where time, field
of fire, or observation preclude the use of other, more stable
positions. It iz the least ateady of the supported positions and
should be used only as a last resort (Figure 3-2-10}.

This position is assumed in much the same manner as the
standard standing position, except that a tree or some other
immovable object is used for support. Support 1s acquired by
contact with the leg, body, or arm or by resting the rifle lightly
against the support. The aniper ensures that the support makes no
contact with operating parts or the barrel of the rifle,

Tc assume this position with horizontai support, such as =a
wall or ledge, proceed as follows. The soiper locates a solid
object for support. Branches are avoided as they tend to sway whan
the wind is present. The fore-end of the weapon is placed on top
of the support; the butt of the weapon is then placed into the
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pocket of the shoulder. 2 "V" is formed with the thumb and
forefinger of the non-firing hand. Place the nonfiring hand, palm
facing away, against the support with the fore-end of the weapon
resting in the Vv of the hand. This steadies the weapon and allows
guick' recovery from recocil.

A vertical support such as a tree, telephone pole, corner of
building, or wvehicle, may be used (Figure 3-2-10A). Locate the
stable support. Then face 45 degrees to right of target, and place
the palm of the non-firing hand at arm’s length against the
support. Lock the arm straight, let the lead leg buckle, and place
body weight against the non-firing hand. Keep the trail leg
atraight. Place the fore-end of the weapon in the V formed by
extending the thumb of the non-firing hand. Exert more pressure to
the rear with the firing hand.

o tanding Unsu -hand Position

Thizs position is the least desirable because it is the least
stable and most exposed of all the positions (Figure 3-2-11). The
situation may dictate that this positicn must be used. The sniper
faces perpendicular to the target, facing in the directioen of his
gshooting hand, with his legs spread about shoulder width apart. He
gragps the pistol grip of the stock with his shooting hand and
supports the fore-end with the npon-shooting hand. He raises the
atock of the weapon s¢0 that the toe of the stock fits into the
pocket of the shoulder and the weapon is lying on its side away
from the body. The weapon is rotated until the weapon is vertical
and the shooting elbow 1s parallel with the ground. The non-
ghooting elbow is pulled into the side to support the weapon with
the arm apd rib cage. The snpiper tilts his head slightly toward
the weapon to obtain a natural spot or cheek weld and to align his
eye with the sights. If his eaye is not aligoed with the sights, he
adjusts his head position until the froot sight and the target can
be sasen through the rear sight. Once in position he looks through
his sights and moves his entire body to get the sights on target.
He does not muscle the weapon onto the target. The sniper rests
the rifle on a support to relax his arm muscles after firing the
shot and folleowing through.

O

During training in fundamentals, positions are taught in
a step-by-step process. The sniper is guided through a series of
precise movements until he obtains the correct position. The
purpose of this is to ensure that he knows and correctly applies
all of the factors that can agsist him in holding the rifle steady.
As the sniper perfects the standard and supported positions, he can
then use his ingenuity to devise other supported positions.
Through practice he will gradually become accustomed to the feel of
these positicons and will know instinctively when his posiltion is
correct. This is particularly important in combat, as the sniper
must be able to assume posgitions rapidly and be prepared to enhance
the stability of the position by adapting it to any available
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artificial support. Significant nonstandard supported positions
are as follows:

w oxhole orted Position
This position is used primarily in prepared
defensive areas where there is time for preparation. In this type
of position, the sling may be used for added support or sandbags or
other material to provide a stable firing platform.

w e orted ait
This position is used when observation and firing
inte an area cannot be accomplished from the ground. The important
consideration when using this position is= to Belect a tree that is
inconapicuous, one that is strong enough to support the sniper‘’s
weight, and one that affords concealment, The sniper must remember

that he limits his avenues of eéscape when in a tree,

* nch st ti
This position can be used when firing from a
building, a cave, or a deeply shaded area. The sniper can use a
built-up platform or table, with a sitting aid, and a rifle
platform for stability. This is a stable position and cne that
will not tire the sniper. When using this position, the sniper
should stay deep in the shadows to prevent detection by the enemy.

- o

Support of the weapon iz eritjical to the sniper’s success in
engaging targets. Unlike a well-equipped firing range with
sandbags for weapon support, the sniper will encounter situations
vhere weapon support relies on common sense and imagination. The
following items are commonly used as field-expedient weapon
supports:

o Sand  Sock. The sniper needs the sand so0ck when
delivering precision fire at long ranges. He uses a standard-
issued, olive-drab wool sock filled one-half to three-quarters full
of sand and knotted off (Figure 3-2-12). Ha places it under the
rear sling swivel when in the prone supported position for added
8tability. By limiting minor movements and reducing pulse beat,
the sniper can concentrate on trigger control and aiming. He uses
the non-firing hand to grip the sand sock, rather than the rear
sling swivel. The sniper makes minor changes in muzzle elevation
by squeezing or relaxing his ¢rip on the sock. He also uses the
sand sock as padding between the weapen and a rigid support.

o Rucksack, If the sniper is in terrain bare of any
natural support, he may use his rucksack (Figure 3-2-13). He must
congsider the height and presence of riglid objects within the
rucksack, The rucksack must conform to weapon contours to add
gtability.

11



o Sandbag. The sniper can fill and empty a sandbag on site
(Figure 3-2-14).

o Tripod. The sniper can build a field-expedient triped by
tying together three 12-inch long sticks (one thicker than the
others) with 550 cord or the eguivalent (Figure 3-2-15). When
tying the sticks, he wraps the cord at the center point and leaves
enough slack to fold the legs out intc a triangular base. Then, he
places the fore-end of the weapon between the three uprights. A
small camera table tripod padded with a sock full of sand or dirt
can also be used.

o Bipod. The sniper can build a field-expedient bipod by
tying together twe 12-inch sticks, thick enocugh to support the
weight of the weapon (Figure 3-2-16). Using 550 cord or the
egquivalent, he ties the sticks at the center point, leaving enough
glack to fold them out in a scissor-like manner. He then places
the weapon between the two uprights. The biped is nol as stable as
other field-expedient items, and it should be used only in the
absence of other techniques,

o Forked Stake. The tactical situation determines the use
of the forked stake (Figure 3-2-17). Unless the sniper can drive
a forked stake into the ground, this is the least desirable of the
techniques; that is, he must use his non-firing hand to hold the
stake in an upright position. Delivering long-range precision fire
is a near-impossibility due to the unsteadiness of the position.
The sniper should practice using these supports at every
opportunity and select the one that best suits his needs. He must
train as if in combat to avoid confusion and self-doubt.

B

The M1907 National Match leather sling is superior to the
standard web sling when used as a shooting aid. Snipers who use a
sling when shooting should be aware of the possibility of a zero
change. If the weapon is zeroed using a sling support, the point
of impact may change when/if the sling is removed. This is most
noticeable in rifles with stocks that contact the barrel, such as
the M3l. The sling must be adjusted for each position. Each
position will have a different point in which the sling is at the
correct tightness. The sniper counts the number of holes in the
sling and writes these down so that he can properly adjust the
gling from position to position.

3-3, TEAM FIRING TECENIQUES

A successful sniper team consists of two intelligent and
highly versatile members: the sniper and the observer. Each must
be able to move and survive in a combat environment. The sniper’s
special mission is to deliver precision fire on targetls that may
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rule out the use of conventional-size fighting forces. They must
alao:

0 Calculate the range to the target
o Determine the effects of weather on ballistics
s Make necessary sight changes

o Cbserve bullet impact
o Quickly critique performance before any subsequent shots

This calls for a coordinated, efficient team =ffort,

lpey and Sery Re nslb ti
Each member of the sniper team has specific responsibilitjes
when engaged in eliminating a target. Only through repeated
practice can the team begin to function properly. Responsibilities
of team members are as follows:

The sniper:

O Builds a steady, comfortable position

0 Locates and identifies the designated target

o Estimates the range to the target

Q Correctly dials in proper elevation and'windagé to engage
the target

o Notifies observer of readiness to fire

©  Takes aim at the designated target

o Controls breathing at natural reapiratory pause

o Executes proper trigger control

o Follows through

0o Makes an accurate and timely shot call

o Prepares to fire subsequent shots, if necessary
The observer:

o Froperly positions himself.

o Selects an appropriate target. The target closest te the
team presents the greatest threat. If multiple targets are visible
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at varicus ranges, the engagement of closer targets allows the
sniper to confirm his zero and ensure his eguipment is functioning
properly. The cbserver must consider existing weather conditions
before trying & shot at a distant target (effects of weather
increase with range}.

o Assists in range estimation.
o Calculates the effect of exlsting weather conditions on
ballistics. Weather conditions include detecting elements of

weather (wind, light, temperature, humidity) that will affect
bullet impact, and calcualting the sight adjustments to ensure &
firat-round hit.

o Repcrts gight adjustment data to sniper.

o Uses the Mi% spotting telescope for shot observation. He
aims and adjusts the teleacope sc that bkoth the downrange
indicators and the target are visible.

o Critiques performance. He asks the sniper for a shot
call and compares sight adjustment data with bullet impact if the
target is hit. He gives the sniper an adjustment and selects a new
target if changes are needed. If the target is missed, the
observer follows the above procedure and questions the sniper about
his performance and shot call sc that subseguent sight adjustments
ensure a target hit.

ki
The sniper should find a place on the ground that allows him
to build a steady, comfortable position with the best cover,
concealment, and visibility of the target area. Once established,
the observer should position himself out of the sniper’s field of
view on his firing side.

The closer the observer gets his spotting telescope to the
sniper’s line of bore, the easjier it is to follow the trace (path)
of the bullet and cbsearve impact. A position at 4 to 5 ofclock (7
to B o'clock for left-handed firers) off the firing shoulder and
close to (but not touching) the =niper is best (Figure 3-3-1).

If the sniper ls without weapon support in his position, he
must use the observer’s body as a support. This support is not
recommended since the sniper must contend with hia own movement and
the observer‘s body movement. The sniper should practice and
prepare to use an observer-suppcrted position, if needed, A
variety of positiona can be used; however, the two most stable are
when the observer is in a prone or sitting pesition.

o Prone. To assume the prone position, the cbserver

lies at a 45- to 75-degree angle to the target and observes the
area through his spotting telescope. The sniper assumes a prene -
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supported position, using the back of the observer’s thigh for
support (Figure 3-3-2). Due to the offset angle, the cbserver may
only see the bullet impact.

. o gitting. If vegetation height prevents the sniper
from assuming a prone position, the sniper has the observer face
the target area and assume & cross-legged Bitting position. The
observer places his elbows on his knees to stabilize his position.
For observation, the observer uses binoculars held in his hands.
The spotting telescope is not recommended due to its higher
magnification and the unsteadiness of this position. The snpiper
places the fore-end of the weapon across the observer’'s trapezius
mugscle on his non-firing side (Figure 3-3-3), stabilizing the
weapon with the forefinger of the non-firing hand (Figure 3-3-4).
The sniper is behind the observer in an open-legged, cross-legged,
or kneeling position, depending on the target’'s elevation {Figure
3-3-5). When using these posgitions, the sniper’s effective
engagement of targets at extended ranges is difficult and used only
28 a last resort. When practicing these positions, the sniper and
observer must enter respiratory pause together to eliminate
breathing movement.

3-4. SIGHTING AND AIMING

The sniper’s use of iron sights serves mainly as a back-up
system to his optical sight. However, iren sights are an excellent
means of training for the eniper. The sniper is expected to be
proficient in the use of iron sights before he obtains formal
sniper training, and he must remain proficient. By utilizing iron
sights during training, the shiper 1s forced to maintain his
concentration on the fundamentals of shooting. For a review of
basic rifle marksmanship, reference should be made to FM 23-B (Ml4

' y, FM 23-9 (M1l6
Y . While these manuals are good for a basic
review, some modifications in shooting techniques may be made.

The sniper begins the aiming process by aligning the rifle
with the target when assuming a firing position. He should point
the rifle naturally at the desired point of aim. If his muscles
are used to adjust the weapon onto the point of aim, they will
automatically relax as the rifle fires, and the rifle will begin to
meve towards its natural point of aim. Because this movement
begins just before the weapon discharges, the rifle is moving as
the bullet leaves the muzzle. This causes displaced shots with no
apparent cauae (recoil disguises the movement). By adjusting the
weapon and body as a single unit, rechecking, and readjusting as
needed, the sniper achieves a true natural point of aim. Once the
poaition is established, the BEniper then aims the weapon at the
exact point on the target. Aiming involves three factors: aye
relief, sight alignment, and sight picture.
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Eye Relief

This is the distance from the sniper’s firing eye to the rear
sight or the rear of the telescope tube. When using iron sights,
the sniper ensures that this distance remaina conatant from shot to
shot ‘to preclude changing what he wviews through the rear sight.
However, relief will vary from firing positicn to firing position
and from eniper to Bniper, according teo the sniper’s neck length,
his angle of head approach to the stock, the depth of his shoulder
pocket, and his firing poslition. This distance (Figure 3-4-1) is
more rigidly controlled with telescopic sights than with iron
sights. The sniper must take care to prevent eye injury caused by
the telescope tube striking his eyebrow during recoil. Regardless
of the sighting system he uses, he must place his head as upright
as possible with his firing eye located directly behind the rear
portion of the sighting system. Thia head placement also allows
the muscles surrcunding his eye to relax. Incorrect head placement
causes the spiper to lock out of the teop or corner of his eye,
resulting in muscular strain. Such strain leads to blurred vision
and can alao cause eye strain. The sniper can avoid eye strain by
not staring through the iron or telescopic sights for extended
periods. The best aid to consistent eye relief is maintaining the
gsame stock weld from shot to shot. The reason for this is that as
the eye relief changes, a change in sight alignment will occcur.
Normal eye relief for the rear aperture size on the M21 and M24 is
2 3/4 to 3 1/2 inches. Maintaining eye relief is & functicn of the
position and uses either spot weld or stock weld. Once the shooter
is ready to fire, it is imperative that he concentrate on the front
sight and not the target.

With iron sights, sight alignment is the relationship between
the front and rear sights as seen by the sniper (Figure 3-4-23}.
The sniper centers the top edge of the fromnt sight blade
horizontally and vertically within the rear aperture. (The center
of aperture is easiest for the eye to locate and allows the sniper
to be consistent in blade location.) With telescopic sights, sight
alignment is the relationship between the cross hairs {reticle) and
a full field of view as seen by the sniper. The sniper must place
his head so that a full field of view fllls the tube, with no dark
shadows or crescents to cause misplaced shots. He centers the
reticle in a full field of view, ensuring the vertical cress hair
is straight up and down so that the rifle is not canted. Again,
the center is easiest for the sniper to locate, and allows for
consistent reticle placement. Sight alignment is the most critical
factor in aiming. An error in sight alignment increases
proportionately with range and will result in increased misses.

While centering the front sight works well, other techniques
alsc work well and the sniper should try each to find which works
best for him. The front sight of the M21 has a sight block and a
hex-head screw. By using the hex-head screw as a reference point,
the shooter can place the screw at the bottom of the rear aperture,
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By having two round reference points, the eye and the mind work
together automatically te center the hex at the same point.
Another technique the shooter may use is to divide the hex-head
screw in half and center it on the bottom of the rear aperture.
Still another technique is to center the sight block on the bottom
of the rear aperture. Any of these technigues work well. It
mattera only that the shooter is comfortable with the technigue.
The M24 has a hooded front sight, which simplifies sight alignment.
The front sight hocd is centered in the rear sight aperture.

Picture

With iron sights, the sight picture is the relationship
between the front sight blade, the rear aperture, and the target as
seen by the sniper (Figure 3-4-31), The sniper centers the top edge
of the blade in the rear aperture. He then places the top edge of
the blade in the center of the larget visible mass of the target
(disregard the head and use the center of the torsoc}. With
telescopic sights, sight picture is the relationship between the
reticle and full field of view and the target as seen by the aniper
(Figure 3-4-4}. The sniper centers the reticle in a full field of
view. He then places the reticle center on the largest visible
mass of the target (as in iron sights). The center of mass of the
target is easieat for the sniper to locate, and it surrounds the
intended point of impact with a2 maximum amount of target area,
When aiming, the sniper concentrates on the front sight, not the
target. This is critical to detect any errors in sight alignment,
which is more important than the sight picture.

When aiming, the sniper has several choices of where to hold
the front sight:

o The center hold. The center hold places the front gight
on the desired point of impact. The problem with this is that the
front sight blocks part of the target. This is probably the best
sight picture for combat use because it is the most "natural" for
US Army-trained soldiers.

0 The six o'clock hold. This hold places the target on top
cf the front sight. The main problem is that it is easy for the
front sight to *"push up™ into the target, causing the round to go
high,

s The line of white hold. The line of white allows a strip
of contrasting color te show between the target and the front
sight. This permits the shooter to see the entire rarget and
prevents the front sight from going high or low without the shooter
noticling it.

t
When sight alignment and sight plcture are perfect {regardless
of sighting system) and all else is done correctly, the shot will
hit center of mass on the target. However, with an error in sight
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alignment, the bullet is displaced in the direction of the error.
Such an error creates an angular displacement between the line of
sight and the line of bore. This displacement increases as range
increases; the amount of bullet displacement depends on the size of
aligniment error. Close targets show little or no visible error.
Distant targets can show great displacement or can be missed
altogether due toc severe sight misalignment. aAn inexperienced
marksman is prone to this kind of error, since he is unsure of what
correctly aligned sights look like (especially telescopic sights).
When a sniper varies his head position (and eye relief) from shot
to shot, he is apt to make sight alignment errors while firing
(Figqure 3-4-5).

Sight Picture Error

An error in sight picture is an error in the placement of the
aiming point. This causes no displacement between the line of
aight and the line of bore. The weapon is simply pointed at the
wIong spot on the target. Because no displacement exists as range
increases, close and far targets are hit or missed depending on
where the front sight or the reticle is when the rifle fires
{Pigure 3-4-6). All =nipers face this kind of error every time
they shoot. Regardless of firing position stability, the weapon
will always be moving. A supported rifle moves much less than an
unsupported one, but both still meve in what is known as a wobble
Area. The s=sniper must adjust his firing position =so that his
wobble area i=s as small as possible and centered on the target.
With proper adjustments, the sniper should be able to fire the shot
while the front sight blade or reticle is on the target at, or very
near, the desired aiming point. How far the blade or reticle is
from this point when the weapon fires is the amount of sight
picture error all snipers face. Also, the sniper should not
attempt to aim for more than five or six seconds without blinking.
This will be an additiocnal strain on the eye and will “"burn" the
sight alignment and sight picture into the retina. This will cause
minor changes in sight alignment and sight picture to go unnoticed.

ant

Some individuals may have difficulty aiming because of
interferences from their dominant eye, if this 1s not the eye used
in the aiming process. This may regquire the sniper to fire from
the other =side of the weapon (right-handed firer will fire left-
handed). To determine which eye is dominant, hold an index finger
& to B inches in front of your eyes., Close one eye at a time while
looking at the finger; one eye will make the finger appear to move
and the other will not. The eye that does not make the finger
appear to move is the dominant eye. If the sniper does not have a
cross-dominant problem, it is best to aim with both eyes open.
This allows him to see paturally and helps him relax. Alaso, with
both eyes open, the sniper can find targets more guickly in his
telescopic sight. Closing one eye puts an unnatural strain on the
aining eye and limits the sniper's protective peripheral vision.

ts
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Telescopic sights offer many advantages. They are:

Q Extremely accurate aiming, which enables the sniper to
fire at distant, barely perceptible, and camouflaged targets that
are not visible to the naked eve.

B - Rapid aiming, because the sniper’s eye sees the cross
hairs and the target with equal clarity in the same focal plane.

o Accurate fire under conditions of unfavorable illumina-
tion (such as at dawn and dusk) and during pericds of limited
visibility (moonlight and fog).

With all of its advantages, there are a few consideratiens
that the sniper must keep in mind when using telescopas. The
telescopic sight will never make a poor shooter any better, The
only advantage to the telescopic sight 1is that the targetf and the
reticle are on the same focal plane, and the magnficiation provides
a meore distinct aiming point. The magnification is also a
disadvantage, as it alsc magnifies aiming and holding errors.
Although technically there is no sight alignment with the
telescople sight, if the eye is not centered opn the acope,
shadowing will occur. This error will have the same effect asm
improper sight alignment. The bullet will strike at a point
opposite the shadow and will increase in error as the distance
increases.

Improeper head placement on the stock is the main cause of
shadowing. Due to the scope being higher than the iron sights, it
is difficult to obtain a good solid steck weld. If this is a
problem, temporary cheek rests can be constructed using Kotex, T-
ghirte, or any material that can be removed and replaced. This
will assist the sniper in obtaining a good stock weld and will help
to keep his head held straight for sighting.

A telescopic sight allows aiming without using the organic
rifle sights. The line of sight is the optical axis that runs
through the center of the lens and the intersectien of the cross
hairs. The cross hairs and the image of the target are in the
focal plane of the lens (that plane which pagsses through the lans
focus, perpendicular to the optical axis). The sniper’s eye sees
the cross hairs and the image of the target with identical
sharpness and clarity. To aim with a telescope, the aniper must
position his head at the exit pupil of the telescope eyepiece so
that the line of sight of his eve coincides with the optical axis
of the telescope. He then centers the cross hairs on the target.

E¥e Belisi

In ajming, the eye must be located 3 to 3 3/4 inches from the
exit pupll of the eyepiece. This distance, the eye reljef, is
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fairly large, but it is necessary to ensure safety from recoil and
to obtain a full field of wvision.

Shadow Effects

"During aiming, the sniper must ensure that there are no
shadows in the field of vision of the telescope. 1If the sniper’'s
eye does not have proper eyve relief, a circular shadow will occur
in the field of wvision, reducing the field-of-vision size,
hindering observation, and in general, making aiming difficult. If
the eye is positioned incorrectly in relation to the main optical
axis of the telescope (shifted to the side), crescent-shaped
shadows will occur on the edges of the eyeplece. They can ¢cocur on
either side, depending upon the position of the axis of the eye
with respect to the optical axis of the telescope. If these
crescent-shaped shadows are present, the bullets will strike to the
side away from them. This error is the same as a sight alignment
error with iren sights,

ead

If the sniper notices shadows on the edges of the field of
vision during aiming, he must find a head position in which the eve
will see clearly the entire field of vision of the telescope.
Conseguently, 1n order to ensure accurate aiming with a telescope,
the sniper must direct his entire attention to keeping his eye eon
the optical axis of the telescope, and he must have the inter-
gection of the cross hairs coincide exactly with the aiming point.
However, his concentration must be on the cross hairs and not the
target. It is important not to stare at the cross hairs while
aiming.

Canting is the act of tipping the rifle to either side of the
vertical, causing misplaced and arratic shot grouping.

Point of Alm

The point of aim should not be the center of mass, unless
reguired by the situation. The besst peint of aim is anywhere
within the triangle formed by the the base of the neck and the two
nipples (Figure 3-4-7). This will maximize the probability of
hitting major organs and vessels, and rendering a clean one-shot
kill. The optional peint of aim if the upper chesat hold is not
available 15 the centerline below the belt. The pelvic girdle is
rich in major blood vessels and nerves. A hit here will cause a
mechanical collapse or mechanical dysfunction. This is also an
advantage 1f the target ils wearing body armor, which usually only
covers the upper chest. The final point of aim is the head hold
(Figqures 3-4-8,9,10). This is very difficult to achieve because of
its size and constant motion. The advantage of the head hold is
incapacitation well under 1 second 1f the correct placement is
achieved. This hold is well suited for hostage situations where
closer ranges are the norm, and instant incapacitation is required,
The exact hold is along the plane formed by the nose and the two
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ear canals. The target is the brain stem, to severe the spinal
cord from the medulla oblongata. Note that the point of aim is not
the forehead nor between the eyes. This would result in a hit that
is too high.

What the sniper is trying toc severe or pulverize is the
target’s brain stem, the location where the spinal cord connects to
the brain. Nerves that control metor function are channeled
through here, and the lower third of the stem (the medulla)
controls bkreathing and heartbeat. Hit here, the target will not
experience even reflexive motor action. His entire body will
instantly experience what is called "flaccid paralysis"; all of his
muscles will suddenly relax, incapable of any motion of any kind
thereafter. The sniper can tell how successful his head shot was
by watching how his target falls. If the target goes straight
down, limp, or pitches forward, there is a high assurance of
fatality. 1If the target falls to the side, the target has only
been partially incapacitated.

For a cheat shot that is ideally placed mid-sternum, the
bullet will strike the largest and hardest of the bones overlying
the vital organs. When the bullet strikes and seavers the target’'s
spine, his legs will buckle under flaccid paralysis. His arms,
however, may not be incapacitated instantly. With a chest shot,
even though the suspect may technically be "dead" from the
devastation of the round, there may be a brief and dangerous delay
before he acts dead. His brain may not die for one to two minutes
after his heart has ceased to function. During this time, his
brain may command his arms to commit a simple, final act. The
sniper anticipates these possibilities and delivers an immediate
second round if the suspect is not fully down and out and/or anyooe
is within his sphere of danger.

3~5. BREATH CONTROL

Breath control is important to the aiming process. If the
shooter breathes while trying to aim, the rise and fall of his
chest will cause the rifle to move vertically. Sight alignment is
accomplished while the shooter is breathing, but he must be able to
hold his breath to complete the process of aiming. To properly
hold his breath, the shooter inhales, exhales normally, and stops
&t the moment of natural respiratory pause. If the shooter does
not have the correct sight picture, then he must change his
positicn.

A respiratory cycle lasts four to five seconds. Inhalation
and exhalation require only about two seconds. Thus, between each
respiratory cycle, there is a pause of two to three seconds. This
pause <an be expanded to 12 to 15 seconds without any special
effort or unpleasant sensation; however, the maximum gafe pause is
8 to 10 secondg. The shooter must fire the shot during an extended
pause between breaths or start the process over again. During the
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respiratory pause, the breathing muscles are relaxed, and the
shooter thus aveids straining the diaphragm (Figure 3-5-1).

A shooter should assume his position and breathe naturally
until his hold begins to settle. Many shooters then take a
g8lightly deeper breath, exhale and pause, expecting tc fire the
shot during the pause. If the hold does not settle sufficiently to
allow the gshot to be fired, the shooter resumes normal breathing
and repeatsa the process.

The respiratory pause should never feel unnatural. If the
pause jis extended for too long, the body suffers from oxygen
deficlency and sends out signals to resume breathing. These
signals produce slight involuntary movements in the diaphragm and
interfere with the sghooter’s abllity to concentrate. The heart
rate also increages and there is a decrease of oxygen to the syes,
This causes the eyes to have difficulty focusing and this results
in eye strain. During multiple, rapid-fire engagements, the
breathing c¢ycle should be forced through a rapid, shallow cycle
between shots instead of trying to hold the breath or breathing.
Firing should be accomplished at the forced respiratory pause.

The natural tendency of the weapon to rise and fall during
breathing allows the sniper to fine tune his aim by holding his
breath at the peint in which the gsights rest on aiming point.

-6, TRIGGER CONTROL

Trigger control is the most important component of the sniper
marksmanship fundamentals. It is defined as causing the rifle to
fire when the sight picture is at its best, without causing the
rifle to move. Trigger sgueeze, on the other hand, iz defined as
the independent action of the forefinger on the trigger, with a
uniformly increasing pressure straight tc the rear until the rifle
fires. Trigger control is the last task to be accomplished before
the weapon fires. It is more difficult to apply when using a
telescope or when a firing position becomes less stable. Miases
are usually caused by the aim being disturbed as the bullet leaves
the barrel, or just before it leaves the barrel, and is the result
of a shooter jerking the trigger or flinching. The trigger need
not be jerked viclently to spoil the aim; even a slight, sudden
pressure of the trigger finger is enough to cause the barrel to
waver and apoil the sight alignment. Flinching is an involuntary
movement of the body--tensing of the muscles of the arm, the neck,
or the shoulder in anticipation of the gshock of receil or the sound
of the rifle firing. A shooter can correct these errcors by
understanding and applyinyg proper trigger control.

Proper trigger control occurs when the sniper places his

firing finger as low on the trigger as possible and still clears
the trigger guard, thereby achieving maximum mechanical advantage,
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The sniper engages the trigger with that part of his firing finger
that allows him to pull the trigger straight to the rear. A firm
grip on the rifle stock is essential for trigger control. 1If the
sniper begins his trigger pull from a loose grip, he tends to
aqueeze the stock as well as the trigger and thus loses trigger
control. To avoid transferring movement of the finger to the
entire rifle, the sniper should see daylight between the trigger
finger and the stock as he sgueezes the trigger, straight to the
rear. To ensure & well-placed shot, he fires the weapon when the
front blade or reticle is on the desired point of aim.

The sniper maintains trigger control best by assuminy a stable
position, adjusting on the target, and beginning a breathing cycle.
As the sniper exhales the final breath toward a natural respiratory
pause, he secures his finger on the trigger. On the M21, he will
take up the slack in the trigger until resistance is felt. As the
front blade or reticle settles on the desired point of aim, and the
natural respiratory pause is entered, the sniper applies initial
pressure. He increases the tension on the trigger during the
respiratory pause as long as the front blade or reticle remains in
the area of the target that ensures a well-placed shot. If the
front blade or reticle moves away from the desired point of aim on
the target, and the pause is free of strain or tension, the sniper
Etops increasing the tension on the trigger, waits fer the front
blade or reticle tc return to the desired point, and then continues
to sBqueeze the trigger. The shooter perfects his aim while
continuing the steadily increasing pressure until the hammer falls.
This is trigger control. If movement is too large for Iecovery or
if the pause has become uncomfortable (extended too long), the
sniper should carefully release the pressure on the trigger and
begin the respiratory cycle again.

Most successful snipers agree that the trigger slack should be
taken up with a heavy initial pressure. Concentration should be
focused on the perfection of the sight picture as trigger control
is automatically applied. Concentration, especially oh the front
;igﬁ: or reticle is the greatest aid to prevent flinching and

erking.

The methods of trigger contrel involve a mental process, while
pulling the trigger is a mechanical process, Twe methods of
trigger control are used to pull the trigger: the smooth motion or
constant pressure trigger pull and the interrupted trigger pull.

o Smooth Motion/Constant Pressure Trigger Pull. In the
smooth motion trigger pull the shooter takes up the slack with a
heavy initial pressure and, when the sight picture settles, pulls
the trigger with a single, amooth acticn. This method is used when
there is a stationary target and the position is steady. This type
of trigger control will help prevent flinching, Jjerking, and
bucking the weapon.
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o Interrupted Trigger Pull,. In the interrupted trigger
pull the shocter applies pressure to the trigger when the sight
plcture begins to settle, and as long as the sight picture looks
good or continues to improve. If the sight picture deteriorates
briefly, the shooter maintains the pressure at a constant level and
increases it when the picture again begins to improve, This
technique is used in the standing position due to the lack of
stability of the position, and the sniper may apply smooth motion
trigger pull or pressure, This is necessary because of the wobble
area or wavering of the sights around, through, or in the target or
aiming point due to the instability of the positien. If, while
controlling the pressure, an error occurs in the sight alignment or
gight picture that is great enough to cause the shot to miss the
target, the sniper holds the pressure that he has on the trigger
until the correct sight alignment or sight picture is
reestablished. He then continues the pressure or repeats this
technique until he fires the rifle. The sniper does not jerk the
trigger when the sights are aligned and the "perfect" sight plcture
oOCCuUrs.

Another type of trigger control that is not really separate
from the previous two is called the "Infantry Trophy trigger pull.”
This is only applicable to semiautomatic weapons. It is extremely
effective during multiple engagements, or when time is critical.
After engaging the first target, the sniper maintains the pressure
on the trigger with hls trigger finger, During the forced
inhalation of the breathing cycle, the sniper gently releases the
pressure slightly on the trigger until he feels the sear engage.
This is usually indicated by a tactile and audible click. He then
enters the normal cycle of the trigger control, perfecting the
slght picture until the next shot 18 released. This is centinued
until the sniper is out of targets or ammunition. This technique
minimizes the distance that the trigger and trigger finger must
travel between shots,

Trigger control is mot only the most important fundamental of
marksmanship but alsc the most difficult to master. The majority
of shooting errors stems directly or indirectly from the improper
application of trigger control. Failure to hit the target
frequently results from the sniper jerking the trigger or applying
pressure on both the trigger and the side of the rifle. Either of
thepe actions can produce a miss. Therefore, instructors should
always check for indications of improper trigger control, since an
error in this technique can start a chain reaction of other errors.
Some of the indications of improper trigger control are:

o Flinching. Flinching 4is an involuntary muscular
reaction or tensjion in anticipation of reccil or muzzle blast. It
is indicated by moving the head, closing the eyes, tensing the non-
firing arm, moving the shoulders to the rear, or a combination of
these.
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O Bucking. Bucking ils an attempt to anticipate and
take up the recoil before it occurs by tensing the shoulder muscles
and moving the shoulder forward.

- o Jerking. Jerking is an attempt toc make the rifle
fire at a certain instant by rapidly applying pressure on the
trigger.

Trigger control can be developed into a reflex action. The
sniper can develop his trigger control to the point that pulling
the trigger requires no conscious effort. The sniper will be aware
of the pull, but he will not be consciously directing it. Everyone
exhibits this type of reflex action in daily living. The
individual who walks or drives a car while carrying on a
conversation is an example. He is aware of his muscular activity,
but is not planning it. He is thinking about the conversation.

Trigger contrel is taught in conjunction with positions. When
positions and trigger contrel are being taught, an effective
training aid for demonstrating the technique of trigger control
with reference to the interrupted or controlled pressure, is the
wobble sight and target simulator. The wobble sight may be used
with a fixed target simulator to demonstrate wobble area,
adjustment ¢f natural peoint of aim, breathing, and trigger control.

In all positions, dry firing is one of the best methods of
developing proper trigger control. In dry firing, not only is the
coach able to detect errors, but the individual shooter is able to
detect his own errors, since there is no recoil to conceal the
rifle’s undesirable movements. Where possible, trigger control
practice should be integrated into all phases of marksmanship
training. The mastery of trigger control takes patience, hard
work, concentration, and a great deal of self-discipline.

3-7. THE INTEGRATED ACT OF FIRING ONE ROUND

Once the sniper has been taught the fundamentals of
marksmanship, his primary concern is to apply this knowledge in the
performance of his mission. An effective method of applying
fundamentals is through the use of the integrated act of firing one
round. The integrated act is a logical, step-by-step development
of the fundamentals, whereby the sniper develops habits to fire
each shot exactly the same. Thus he achieves the marksmanship goal
that a sniper must strive for: "one shot--one kill."

The integrated act of firing can be divided into four distinct
phases:

Pieparation Phage. Before departing the preparation area, the
sniper ensures that:
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o The team is mentally conditioned and knows what mission
they are to accomplish.

0 A systematic check is made of equipment for completeness

and serviceability including, but not limited to:

* Properly cleaned and lubricated rifles.

" Properly mounted and torgued scopes.

* Zerc-sighted systems and recorded data in the sniper
data book.

* The study of weather conditions to determine their
possible effects on the team’s performance of the mission.

Phase. On arrival at the missiocn site, the team
exercises care in selecting positions. The shiper ensures that the
selected positions complement the missien’s goal. During this
phase, the sniper:

o Maintains striect adherence to the fundamentals of

position. He ensures that the firing position is as relaxed as
possible, making the most of avallable external support. He also
makes sure the support is stable, confirms to the position, and
allowa a correct, natural point of aim for each designated area or
target,

= Once in position, he remove the scope covers and checks
the fieldi{s} of fire, making any needed corrections to ensure
clear, unobstructed firing lanes. :

o Makes dry-firing and natural point of aim checks.

a Double-checks ammunition for serviceability and completes
final magazine loading.

O Notifies the observer he is ready toc engage targets. The
ocbserver must be constantly aware of weather ceonditions that may
affect the accuracy of the shots. He must also stay ahead of the
tactical situation.

Firing Phase. Upon detection, or if directed to a suitable
target, the sniper makes appropriate sight changes, aims, and tells
the observer he is ready to fire. The observer then gives the
needed windage and observes the target. To fire the rifle, the
gsniper should remember the key word, T"BRASS". Each letter is
explained as follows:

o Breathe. The sniper inhales and exhales to the natural
respiratory pause. He checks for consistent head placement and
gtock/spot weld. He ensures eye relief is correct (full field of
view through the scope; no shadows present.) At the same time, he
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begins aligning the cross hairs or front blade with the target at
the desired point of aim.

'+ Relax. As the sniper exhales, he relaxes as many muscles
as possible, while maintaining contrel of the weapon and position.

o Aim. If the sniper has a good, natural point of aim, the
rifle points at the desired target during the respiratory pause.
If the aim is off, the sniper should make a slight adjustment to
acquire the desired point of aim. He avoids "muscling" the weapon
toward the aiming peint.

= Slack. The first stage of the two-stage trigger (the
slack, M21 only) must be taken up with heavy initial pressure.
Most experienced snipers actually take up the slack and get initial
pressure as they reach the respiratory pause. 1In this way, the
limited duration of the pause is not used up by manipulating the
slack in the trigger.

o Squeeze. As long as the sight picture is satisfactory,
Lhe sniper should squeeze the trigger. The pressure applied to the
Lrigger must be straight to the rear without disturbing the lay of
the rifle or the desired point of aim.

-F g Phase. The sniper’s after-firing actions include
observing the target area to certify the hit, observing the enemy
reaction, acquiring another target, and aveoiding compromise of his
position. The sniper must analyze his performance. If the shot
impacted at the desired spot (a target hit), it may be assumed the
integrated act of firing cone round was correctly followed., 1If,
however, the shot was off call, the sniper and chserver must check
for pessible errors.

v Failure to follow the key word, BRASS (partial field of
view, breath held incorrectly, trigger jerked, rifle muscled into
position, and s¢ on).

o Target improperly ranged with scope (causing high or low
shots).

o locorrectly compensated for wind (causing right or left
shots}.

o Possible weapon/ammunition malfunction {used only as a

last resort when no other errors are detected).
Once the probable reasons for an off-call shot is determined, the

sniper must make note of the errors. BHe pays <lose attention to
the problem areas toc increase the accuracy of future shots.
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Applying the fundamentals increases the odds of a well-aimed
shot being fired. When mastered, additional skills can make that
first-round kill even more of a certainty. ©One cof these skills is
the follow-through,

Follow-through is a continued mental and physical application
of the fundamentals after each round is fired. It is the act of
continuing to apply all of the sniper marksmanship fundamentals as
the weapon fires as well as immediately after it fires. It
consists of:

o Keeping the head in firm contact with the stock (stock
weld).

o Keeping the finger on the trigger all the way tc the
Tear.

o Continuing to look through the rear aperture or scope
tube.

o Keeping muscles relaxed.

o) Avoiding reaction to recoil and/or noise,

c Releasing the trigger only after the reccil has stopped.

Good follow-through ensures that the weapon is allowed to fire
and reccil naturally. The sniper/rifle combination reacts as a
single unit to such actions. From a training viewpoint, follow-
through may allow the sniper teo cbserve the strike of his bullet in
relation to his aiming point and help him rapidly correct and
adjust his sighta for a second shot. Also, & good follow-through
will indicate to the sniper the gquality of his natural point of,
aim. The weapon should settle back on target. If it does not,
then muscles were used to get the weapon on target.

a

Calling the shot is being able to tell where the round should
impact on the target. Because live targets invariably move when
hit, the sniper will find it almost impossible to use his telescope
to locate the target after the round is fired. Using iron aights,
the shiper will find that searching for a downrange hit is beyond
his abilities. He must be able to accurately call his shots,
Proper follow-through will aid in calling the shot. The dominant
factor in shot calling is, however, where the reticle or post is
located when the weapon discharges. This location 12 called his

final focus point.

With iron sights, the final focus point should be on the top
edge of the front sight blade. The blade is the only part of the
sight picture that is moving (in the wobble area). Focusing on it
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aids in calling the shot and detecting any errors in sight
alignment or sight picture. O©Of course, lining up the sights and
the target initially requires the sniper to shift his focus from
the target toc the blade and back until he is satisfied that he is
properly aligned with the target. This shifting exposes two more
facts about eye focus. The eye can instantly shift focus from near
objects (the blade) to far objects (the target). The eye cannot,
however, be focused so that two objects at greatly different ranges
(again the blade and target) are both in sharp focus. After years
of experience, many snipers find that they no longer heold final
focus on the front sight blade. Their focus is somewhere between
the Pblade and the target. This act has been related to many
things, from personal preference to failing eyesight. Regardless,
inexperienced snipers are still advised to use the blade as a final
focus point.

The final focus is easily placed with telescopic sights
because ¢f the sight’s optical gqualities. Properly focused, a
scope should present both the field of wview and the reticle in
sharp detail. Final focus should then be on the target. While
focusing on the target, the sniper moves his head slighty from side
toc side. The reticle may seem to move across the target face, aven
though the rifle and scope are motionless. This movement is
parallax. Farallax is present when the target image is not
correctly focused onto the reticle’s focal plane. Therefore, the
target image and the reticle appear to be in two separate positions
inside the scope, causing the effect of reticle movement across the
target. A small amount of parallax is unavoidable throughout the
range of the ART series of scopes. The M3A con the M24 has a
focus/parallax adjustment that eliminates parallax. . The sniper
should adjust this kncb until the target’s image is on the same
focal plane as the reticle. To determine if the target’s image
appears at the 1ldeal location, the sniper should move his head
8lightly left and right to see 1f the reticle appears to move. If
it does not move, the focus is properly adjusted and no parallax is
present.

In calling the shot, the sniper predicts where the shot will
hit the target. The sniper calls the shot while dry firing and
actual firing by noting the position of the sights in relation to
the aiming peoint the instant the round is fired. If his shot is
not on call, the shiper must review the fundamentals to isolate his
preblem or make a sight change as indicated to move his shot to his
point of aim. Unless he can accurately call his shots, the sniper
will not be able to effectively zero his rifle.

d-8. DETECTION AND CORRECTION OF ERRORS
During the process of teaching or using the fundamentals of

marksmanship, it will become evident that errors may plague any
shocter, When an error is detected, it must be corrected.
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Sometimes errors are not obvious, and this is when a coach or
instructor will be invaluable. The procedure for correcting errors
is to pinpoint or isolate the error, prove to the sniper that he is
making this error, and convince him that through his own efforts
and concentration he can correct his error. Knowing what to look
for through analysis of the shot groups, observation of the sniper,
gquestioning of the sniper, and review of the fundamentals of
training exercises will assist the coach in this process.

Target Analysis

Target or shot group analysis is an important step in the
process of detection and correction of errors (Figure 3-8-1). When
analyzing a target, errors in performance should be correlated to
loose groups, the shape of groups, and the size of groups. With
some snipers, especially the e&xXperienced, this cannct be done
readily. However, the coach must be akle to diacuss the probable
error. A bad shot group is seldom caused by only one error. It
should also be remembered that in the initial analysis of groups,
the cocach must take intec consideration the c¢apabilities of the
sniper as well as those of the weapon and the ammunition.

When the cocach or instructor has an indication that the sniper
iz committing one or more errors, it will usually be necessary for
the coach or instructor to observe this sniper while he is in the
act of shooting toc pinpoint his errors. 1f the coach or instructor
has no indication of the sniper’s probable errors, the initial
emphasis should be on firing position and breath control. Next,
the coach or instructor should look for the most common errors--
anticipation of the shot and improper trigger control. If
ocbserving the sniper falls to pinpeoint his errors, the coach or
instructor must then question him.

The coach or instructor should ask the sniper if he can detect
his errors. He should have the sniper explain the firing
procedure, to include position, aiming, breath contrel, trigger
control, and follow-through. If qguestioning does not reveal all of
the errors, the coach or instructor should talk the sniper through
the correct procedure for firing one round.

v

The coach or instructor should talk the sniper through the
following procedures: setting the sights, building the position,
aligning the sighte, checking the natural point of aim, adjusting
the natural point of aim, controlling the breath, obhtaining a sight
picture, focussing on the front sight, controlling the trigger,
follow through, and calling the shot. If errors still exist, there
are several training exercises that can help to pinpoint them.

Traipipg Exercises
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These training exercises or devices can be used at any time to
supplement the detection procedure. (See FM 23-8B, Ml4 and M14al

Rifles and Rifle Marksmanship}.

o Trigger exercise.

o Metal disk exercise.

o Ball and dummy exercise.

o Blank target firing exercise.
o M2 aiming device.

o Air rifles.

When the sniper leaves the firing line, he compares weather
conditions to the information needed to hit the point of aim/point
of impact. Since he fires in all types of weather conditions, he
must be aware of temperature, light, mirage, and wind. The sniper
must consider cther major points or tasks:

© Compare sight settings with previous firing sessions. If
the sniper always has to fine-tune for windage or elevation, there
is a chance he needs a sight change (slip a scale},

¢ Compare ammunition by let number for the best rifle and
ammunition combinatien.

© Compare all groups fired under each conditicen. Check the
low and high shots as well as those to the left and the right of
the main group--the less dispersion, the better. If groups are
tight, they are easily moved to the center of the target; if laose,
there is a problem., Check the telescope focus and make sure the
rifle is cleaned correctly. Remarks in the data book will also
help.

© Make corrections. Record corrections in the data book,
such as position and sight adjustment information to ensure
retenticn.

o Analyze a group on a target, This is important for
markasmanship training. The firer may not notice errors during
firing, but errors become apparent when analyzing a group. This
can only be done if the data book has been used correctly.

A checklist that will aid in shot group/performance
analysis follows:

* Group tends to be low and right.
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© Left hand not positioned properly.
o Right elbow slipping.
o Improper trigger control.
* Group scattered about the target.
o Improper trigger centrol.
© Incorrect eye relief, sight picturs/alignment.

o Fallure to focus on the frent sight (iron
aights).

¢ Stock weld changed.
© Unstable firing pecsition.
* Good group with several erratic shots.
© Flinching. Shots may be anywhere.
©¢ BPucking. Shots from 7 to 10 o’'clock.
o Jerking. Shots may be anywhere.
* Group strung up and down through the target.
¢ Breathing while firimng.
0 Improper vertical alignment of sights.
¢ 8Stock weld changed.
¢ Bad lot of ammunition.
* Compact group out of the target,
o Incorrect zero.

0 Failure to compensate for wind.
¢ Bad natural point of aim.

o Scopes Bhadow,
* Group center of the target out the bottom.
o Scope shadow,
¢ Poaltion of the rifle changed in the shoulder.
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© $Sling sliding down the arm.
o Position too low.
* Horizontal group across the target.
o Scope shadow.
o Canted weapon.
¢ Bad natural peoint of aim.
¢ Incorrect sight alignment.
¢ Pailure to compensate for changing winds.
& Loose position.
© Muscling the rifle.

As the stability of a firing position decreases, the wobble
area increases. The larger the wobble area, the harder it is to
fire the shot without reacting to it. This reaction occurs when
the sniper:

al Anticipates recoil. The firing shoulder begins to move
forward just before the round fires.

0 Jerks the trigger. The trigger finger moves the trigger
in a quick, chopping, spasmodic attempt to fire the shot before the
front blade or reticle can move away from the desired point of aim.

o Flinches, The =sniper’s entire upper body (or parts
thereof} overreacts to anticipated noise or recoil. This is
usually due to being unfamjiliar with the weapon.

o Avoids recoil. The sniper tries to avoid reccil or noise
by moving away from the weapon or closing the firing eye just
before the round fires. This, again, is caused by a lack of
knowledge of the weapon'’s actions upon firing.

3-%. APPLICATION OF FIRE

Following the pustrian-Prussian War of 1866, the Prussian Army
bagan a systematic study of the effectiveness and control of small
arms fire. The result of this study, conducted over a six-year
period, was the introduction of the sciance of muasketry, a misnomer
A all major armies were by then equipped with rifles. Musketry is
the science of small arms fire under fleld conditions, as opposed
to range conditions, and is concerned entirely with firing at
unknown distances; thus, the importance of the study of musketry to
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the sniper. The material presented is merely an overview of the
fundamentals of musketry. At the peak of the study of musketry as
a martial science, schools of musketry often extended their courses
tc six weeks duration. Only the introduction of machine guns and
automatic small arms precipatated the doctrine of its study,
although various aspects of musketry were retained as separate
subjects, such as judging distances and 1issuing fire control
orders. This ties together the scattered remnants of the atudy of
mugsketry as it pertains to sniping.

All weapon sights are constructed with a means of adjustment.
Although the technicalities of adjustment may vary with weapon
type, or means of sighting, generally the weapon sight will be
correctable for windage and elevation. The specific method by which
agdjustment is accomplished is angular displacement of the sight in
relation tc the bore of the rifle. This angular displacement is
measured in minutes of angle (MOA).

Minute of Angle

A minute of angle is the unit of angular measure which
gubtends 1/60 of 1 degree of arc. With few exceptions the
universal method of weapon sight adjustment is in fractionszs, or
multiples, cf minutes of angle, A minute of angle subtends a

distance of 1.0472 inches at 100 vards and 2.8 centimeters at 100
meters. Since a minute ¢f angle is an angular unit of measure, the
arc subtended by a minute of angle increases proporticnately with
distance (Figure 3-9-1).

It is recognized that fractions are difficult to work with
when making mental calculations. For this reason the conventional
dictum of shooters that assumes one minute of angle is the
equivalent of 1 inch at 100 yards will be followed. It will also
be assumed that one minute of angle is the eguivalent of 3
centimeters at 100 meters. By rounding off <the angular
displacement of the minute of angle in this manner, only one-half
inch of accuracy at 1,000 yards and 2 centimeters at 1,000 meters
1s lost. Data will be presented in both the English and the Metric
system. This will permit the sniper to use whichever system he is
most comfortable with.

£

With the knowledge of how much the displacement of one minute
of angle at a given distance is, it is now possible to calculate
sight corrections. All that the sniper needs to know is how many
minutes of angle, or fractions of a minute of angle, each sight
graduation (known as "clicks") eguals. Thie is dependent on the
type of sight used.

To determine the amount of correction required in minutes of

angle for the English system, the error in inches is divided by the
range expressed in whole numbers. The correction formula is:
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MINUTES = (ERROR) (inches)

RANGE (expressed in whole numbers)

To determine the amount of correction required in minutes of
angle using the metric system, the error in centimeters is divided
by the range expressed in whole numbers, then the resultant is
divided by 3. The correction formula is:

MINUTES = entimeters)
RANGE {eXpressed in whole numbers) x 3

There will arise occasions when the impact of a shot is
observed, but there is no accurate indication of how much the error
iz in inches or centimeters. Such occasions may occcur when there
iz a great distance between the aiming point and the impact point
or when there is a lack of an accurate reference. It is possible
to determine the distance of the impact point from the point of aim
in mils, then to convert the mils to minutes of angle. The
conversion factor is:

1 MIL = 3_.375 MINUTES OF ANGLE

EXAMPLE: When a younhd is fired the impact of the round is
observed to be several feet to the right of the target. The
observer notes the impact point and determines it to be 2 mils to
the right of the aiming point.

3.375 x 2 = €.75 MINUTES

The table below gives the inch equivalents of mils at the
given ranges of 91 meters to 1,000 meters and 100 yards tc 1,000
yards. This will aid the sniper in computing his sight change in
mils for a given distance toc the target with a given miss in
estimated inches. For example, a miss of 2B inches left at 400
yards would be a8 2 mil hold to the right.
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RANGE

21
100
183
200
274
300
36k
400
457
500

meters
meters
meters
meters
meters
meters
meters
meters
meters

maters

{100 yds)

(200 yds)

(300 yds)

(400 yds)

(500 yds)

3.
4.
7.
B.
1l.
12.
14.
15.
1B.
20.

MIL VALUE
INCHES  RANGE

6
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545
600
640
7100
731
800
823
900
914

meters
meters
meters
meters
meters
meters
meters
meters

meters

(600 yds)

{740 yds)

(B00 yds)

(900 yds)

(1,000 yds)

1,000 meters

22.
24 .
25.
27.
29,
31.
J2.
35.
36.
39.

nm o O O
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METRIC/ENGLISH EQUIVALENTS

METRIC ENGLISH
1 MOA 1 MORA
[CM)" YARDS METERS /YARDS METERS (IN)
3 109 100 21 1
4.5 164 150 137 1.5
6 219 200 1B3 2
7.5 273 250 228 2.5
9 328 300 274 3
10.5 383 350 320 3.5
12 437 400 365 4
13.5 492 450 411 4.5
15 546 500 457 5
16.5 602 550 =203 5.5
18 656 600 54% 6
19.5 711 650 594 6.5
21 766 700 640 7
22.5 820 150 6B6 7.5
24 B75 800 731 B
25.5 929 850 177 8.5
27 9B4 900 B23 9
2B8.5 1039 950 B69 9.5
30 1094 1000 514 10
31.5 1148 1050 960 10.5
33 1203 1100 1005 11
Applled Pallistics
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Ballistics, the study ¢f projectiles in motion, can be broken
down into three major areas. Interior or internal ballistic deals
with the bullet in the rifle from primer detonation until it leaves
the muzzle of the weapon. Extericr (also external) ballistics
picks up after the bullet leaves the muzzle of the weapon and
extends through the trajectery until the bullet impacts on the
target or point of aim., Terminal ballisties 1s the study of what
the bullet does upon impact with the target. Terminal velocity,
location of the hit, and the bullet’s design and construction will
determine the effectiveness of the terminal ballistics.

When it is fired, a bullet travels a straight path in the bore
of the rifle as long as it is confined in the barrel. As socon as
the bullet is free of this constraint {exits the barrel), it
immediately begins to fall, due to the effects of gravity, and its
motion is retarded, due to air resistance. The path of the bullet
through the air, as a result of these two influences, is called the
bullet’s trajectory.

If the barrel is horizontal, the forward motion imparted to
the bullet by the detcnaticn of the cartridge will cause it to
travel in the direction of peint A, but air resistance and the pull
of gravity will cause it to strike point B (Figure 3-%-2). S0 as
soon as the bullet is free from the constraint of the barrel, it
begins to pull from the horizontal.

In order for point A to be struck, the barrel of the rifle
must be elevated to some predetermined angle (Figure 3-9-33%. The
bullet’s initial impulse will be in the direction of point C.
However, because of initial angle, the bullet will fall, due again
to air resistance and gravity, to peint A. This initial angle is
known as the angle of departure.

The gize of the angle of departure depends on the shape of the
trajectory and varies with the range or distance from the muzzle to
the target, and for any glven range, the angle of departure varies
with the determining factors of the trajectory. The form of the
trajectory is influenced by:

Q The initial velocity (muzzle velocity).
o The angle of departure.
s Gravity.

) Air resistance.

o The rotation ¢f the projectile (bullet) about its
axis.

The relationship between initial velocity and air resistance
is that the greater the amount of air resistance the bullet must
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overcome, the faster the bullet slows down as it travels through
the air. A bullet with a lower initial velocity will be retarded
less by air resistance and will retain a greater proportion of its
initial welocity over a given distance. This relationship is
important in that a light projectile with a higher initial (or
short range) velocity will have a "flatter" initial trajectory but
will have less initial and retained energy with which to
incorporate the target, will be deflected more by wind, and will
have a steeper trajectory at longer ranges. A comparatively heavy
projectile will have a lower initial velocity and a steeper initial
trajectory, will not retain its energy over a great distance
(retained energy is proportional to the mass of the projectile),
will be deflected less by wind, and will have a "flatter" long-
range trajectory.

Angle of departure is the angle to which the muzzle of the
rifle must be elevated above the horizontal in crder for the bullet
to strike a distant point. When the bullet departs the muzzle of
the rifle, it immediately begins to fall toc earth due to the
constant pull of gravity. The angle ¢f departure increases the
height the bullet must fall before it reaches the ground. If a
rifle barrel were set horizontally in a vacuum, a buliet fired from
the barrel would reach the ground at a distant point at the same
moment that a bullet merely dropped from the same height as the
barrel would reach the ground. Despite the horizontal motion of
the bullet, its velocity in the vertical plane is constant (due to
the constant effect of gravity). Angle of departure in the air,
however, is directly related to the time of flight of the
projectile in that medium. The greater the angle at which the
projectile departs the muzzle, the more time in the air it will
retain and, therefore, the further it will travel before it strikes
the ground. However, at the 45 degree point, the effect of gravity
causes the bullet to begin to lose distance.

The angle of departure is not constant. Although the angle of
departure may remain fixed, a number of variables will influence
the angle of departure in a series of shots fixed at the same given
distance. The differences in the internal ballistics of a given
lot of ammunition will have an effect. A muzzle velocity, within
a proven lot, will often vary as much as 60 feet per second between
shots. Imperfections in the human eye will cause the angles of
departure of successive shots to be inconsistent., Imperfections in
the weapon, such as a faulty bedding, a worn bore, or worn sight
adjusiments are variables. Errors in the way the rifle is held or
canted will affect the angle of departure. These are just a few of
the factors that cause differences in the angle of departure, and
these are the main reasons why successive shots under seemingly
identical conditions do not hit at the same point on the target.

Gravity as an influence on the shape of a bullet's trajectory

is a constant force. It neither increases nor decreases over time
or distance, It is present, but given the variable dynamics
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influencing the flight of a bullet, it is unimportant. Given that
both air resistance and gravity influence the motion of a
projectile, the initial velocity of the projectile and the air
resistance are interdependent and indirectly influence the shape of
the trajectory.

The single most important variable affecting the flight of a
bullet is air resistance. It is air resistance, not gravity, that
determine the shape of a bullet’s trajectory. If gravity alone
were the determining facter, the trajecteory would have the shape of
a parabola, where the angle of fall would be the same (or very
nearly so) as the angle of departure. The result of air
resistance, however, is that the shape of the trajectory is an
elipse, where the angle of fall is steeper than the angle of
departure.

The lands and grooves in the bore of the rifle impart a
rotational moticn te the bullet about its own axis. This
rotational motion causez the projectile, as it travels through the
alr, to shift in the direction of rotation (in almost all cases to
the right). This results in a drift that is caused by air
reslstance. A spinning projectile behaves precisely like a
gyroscope. Pressure applied to the front of the projectile (air
resistance) retards its forward motion but does not significantly
upset its stabllity. However, upward pressure applied to the
underside of the projectile, due to its downward travel caused by
gravity, causes it to drift in the direction of spin. Fortunately,
this drift is relatively insignificant at all but the greatest
ranges (more than 1,000 yards).

Due to the combined influences just discussed, the trajectory
of the bullet first crosses the line of sight (LOS) with a scarcely
perceptible curve. The trajectory continues to rise to a point a
little more than halfway to the target, called the maximum
ordinate, beyond which it curves downward with a constantly
increasing curve (possibly recrossing the LOS) until it hits the
target {(or ground). The point where the LOS meets the target is the
point of aim (POA). The point where the bullet (trajectory) strikes
the target is the point of impact (POI}. Theoretically, the POA
and the POI should coincide. 1In practical terms, because of one or
more of the influences discussed, they rarely do. The greater the
skill of the shooter and the more perfect the rifle and ammunition,
the more often these two points will coincide.

The part of the trajectory between the muzzle and the maximum
ordinate is called the rising branch of the trajectory, while the
part beyond the maximum ordinate is called the falling branch of
the trajectory. It is with the falling branch that we are most
concerned, for this part of the trajectory contains the target and
the ground in its wviecinity. In computing the height of the
trajectory, assuming the LOS is horizontal, and at regular
intervals (usually 10C yards) the height of trajectory is measured

40



L e e e D e Rt g

and recorded as the ordinate. The distance from the muzzle to the
crdinate known as the abscissa. The distance in front cof the
muzzle, within which the bullet does not rise higher than the
object fired at, is called the danger space of the rising branch of
the trajectory. The falling branch ¢f the trajectory also contains
a danger space. The point where the bullet falls into the height
of the target and continues to the ground is known as the danger
gpace of the falling branch ¢f the trajectory.

Assuming that the point of aim is taken at the center of the
target, the extent of the danger space is dependent upon (Figure
7):

o The height of the firer, whether he is standing,
kneeling, or prone.

o The height of the target, whether he is standing,
kneeling, or prone.

o The "flatness" of the trajectory--the ballistic
properties of the cartridge used.

o The angle of the line-of-sight--above or below the
horizontal.

o The slope of the ground where the target resides.

The point of aim alsc has a significant influence on the
extent of the danger space. If the point of aim is taken at the
top of the target, the total danger space will lie entirely behingd
the target. If the point of aim is taken at the foot of the
target, the total danger space will lle entirely in front of the
target. Thus, the extent of the total danger space, including the
target, will be determined by where the point of aim is taken on
the target. Only when the point of aim is at the center of the
target will the total danger space (in relative terms) extend an
equal distance in front of and behind the target.

If a rifle is fired a great number of times under conditions
as nearly uniform as possible, the bullets striking the target will
group themselves about a central point called the center of impact
and will form a circular or eliptical group. The dimensions and
shape of this shot group will vary, depending on the distance of
the target from the firer. The circle, or elipse, formed by these
shots constantly increases jin size with the range. The line
connecting the centers of impact of all shots at all ranges
measured ls called the mean trajectory, and the core containing the
clrcumferences of all the circles would mark the limits of the
sheaf. The mean trajectory is the average trajectory; all
ordinates are compared to it, and angles of departure and fall
refer only to it.
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The pattern on the target made by all of the bullets is called
the shot group. If the shot group is received on a vertical
target, it is called a vertical shot group. If the group is
received on a horizontal target, it is called a horizontal shot
group. A large number of shots will form a shot group having the
general shape of an elipse, with its major axis vertical. The
BEhots will be symmetrically grouped about the center of impact, not
necessarily about the point of aim. They will be grouped more
densely near the center of impact than at the edges, and half of
all the shots will be found in a strip approximately one-fourth the
size of the whole group. The width of this strip is called the
mean (or the 50 percent dispersion) vertical 1if measured
vertically, or the mean lateral if measured laterally.

When considering the horizontal shot group, the mean lateral
dispersion retains its same significance, but what is called the
mean vertical dispersion on a vertical target is known as the mean
longitudinal dispersion on a horizontal target. There is a
significant relationship between the size, or dimensions, of a shot
group and the size, or dimensions, of the target fired at. With a
shot group of fixed dimensions, when +the target is made
sufficiently large, all shots fired will strike the target.
Conversely, with a very small target, only a porticn of the shots
fired will strike the target; the rest of the shots will pass over,
under, or to the sides of the target.

It iz evident that the entire study of the practical
application of exterior ballistics--hitting a target of variable
dimensions at unknown distances--is cone of the probability of a
shot group of fixed dimensions (the firer’s grouping ability)
conforming to the dimensions of a given target. Added to this
probability is the ability of the firer to compensate for
environmental conditions and maintain an accurate zero.

One of the greatest paradoxes of sniping is that an average
marksman has a greater probability of hitting targets at unkoown
distances than a good marksman if their respective abilities to
judge distances and environmental conditions and maintain an
accurate zZero are agual. {The classification of "good marksman”
and an "average marksman" refers only to the shooter’s grouping
ability.) A good marksman who has miscalculated wind or who is not
accurately zeroed would expect to miss the target entirely. An
average marksman, under identical conditions, would eXpect to
obtain at least a few hits on the target; cor if only one shot were
fired, would have a high probability of obtaining a first-round
hit. The above statement does not mean that average marksmen make
better snipers. It does mean that the better the individual shoots
(the better his grouping ability is), the more precise his ability
to judge distance, calculate wind, and maintain his zero must be.

The entire study of practical exterior ballistics is the state
of applying a shot group or a sheaf of shots over an estimated
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distance against a target of unknown or estimated dimensions and
estimating the probability of obtaining a hit with a single shot
coentained within the sheaf of shots previously determined through
shot group practices.

uence of Ground on the Grou eaf of Shot

When firing at targets at unknown distances under field
conditions, the sniper must taken into consideration the lay of the
ground and how it will affect his probable chances of hitting the
target aimed at. Cenerally, the ground a sniper fires over will:

o Be level,
] Slocpe upward,
o Slope downward.

As discussed previously, danger space is the distance measured
above the line of sight within which the trajectory does not rise
above the highest point of the target nor fall below its lowest
point. The extent of the danger space depends on:

c The relationship between the trajectory and the line
of sight, or angle of fall, and therefore on the range curvature of
the trajectory.

o The height of the target.

o The point of aim--the point where the line of sight
meets the target. .

o The point of impact.

NOTE : The longer the range, the shorter the danger space,
due to the increasing curvature of the trajectory.

The displacing of the center of impact from the center of the
target is a factor that must also be considered; it will often be
the controlling factor. The danger space at ranges under 700 vards
is affected by the positien of the firer (height ©of the muzzle
above the ground). The danger space increases as the height of the
muzzle decreases. At longer ranges, no material effect is felt
from different positions of the firer.

The influence of the ground on computing hit probability on a
target at unknown distances results in the necessity of
distinguishing between danger space and gswept gpace (which are
functions of the mean trajectory) and between these {danger space
and swept space) and the dangerous zone (which is a function of the
whole or a part of the cone of fire). For a given height of target
and point of aim, the danger space is of fixed dimensions, while
the swept space varies in relation with the glope 0f the ground.
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Swept space is shorter on rising ground and longer on falling
ground than the danger space. All the functions c¢f the dangerous
zone, such as the density of the group at a given distance from the
center cf impact, are correspondingly modified.

3-10. BALLISTICS

As applied to sniper marksmanship, ballistics may be defined
as the study of the firing, flight, and effect of ammunition.
Proper eXecution of marksmanship fundamentals and a thorough
knowledge of ballistics ensure the successful completion of the
mission. Tables and formulas in this section sheuld be used only
as guidelines since every rifle performs differently. Maximum
ballistics data eventually result in a well-kept data book and
knowledge gained through experience.

Iypes of Ballistics
Ballistics may be divided intoe three distinct types:

internal, external, and terminal.

o Internal. The interior workings of a weapon and the
functioning of its ammunition (what happens in the barrel).

o External. The flight of the bullet from the muzzle to
the target.

= Terminal. What happens to the bullet after it hits the
target.

0
To fully understand ballistics, the sniper should be familiar
with the following terms:

Muzzle velocity--The speed of a bullet as it leaves the rifle
barrel, measured in feet per second (fps). It varies according to
various factors, such as ammunition type and 1lot number,
temperature and humidity.

Line of Sight--A straight line from the eye through the aiming
device to the point of aim.

Line of Departure--The line defined by the bore of the rifle
or the path the bullet would take without gravity.

Trajectory--The path of the bullet as it flies tc the target,
Midrange Trajectory/Maximum Ordinate--The highest point the
bullet reaches on its way to the target. This point must be known

tc engage a target that requires firing underneath an overhead
obstacle, such as a bridge or a tree. Inattention to midrange

&q



trajectory may cause the sniper to hit the obstacle instead of the
target.

Bullet Drop--How far the bullet drops from the line of
departure to the point of impact.

Time of Flight--The amount of time it takes for the bullet to
reach the target from the time it exits the rifle.

Retained Velocity--The speed of the bullet when it reaches the
target. Due to drag, the velocity will be reduced.

Effects on ajec

Magstery of marksmanship fundamentals and field skills is not
the only requirements for being a sniper. Some of the factors that
have an influence on the trajectory are:

o Gravity. The sniper would not have a maximum range
without gravity. A fired bullet would continue to move much the
same as items floating in space. As soon as the bullet exits the
muzzle of the weapon, gravity begins to pull it down, requiring the
sniper to use his elevation adjustment. At extended ranges, the
gniper actually aims the muzzle of his rifle above his line of
sight and lets gravity pull the bullet down intc the target.
Gravity is always present, and the sniper must compensate for this
through elevaticn adjustments or holdover techniques.

o Drag. Drag is the slowing effect the atmosphere has on
the bullet. This effect either increases or decreases, according
to the air--that is, the less dense the air, the less drag and vice
versa. Factors affecting drag and air density are: temperature,
a;tétudef’harnmetric pressure, humidity, bullet efficiency, and the
wind.

o Temperature. The higher the temperature, the less dense
the air. If the shiper zerces at 60 degrees F and he fires at 80
degrees F, the air is less dense, thereby causing an inc¢rease in
muzzle velocity and higher impact. A 20-degree change eguals a
cne-minute elevation change on the rifle.

o Altitude/barometric pressure. Since the air pressure is
less at higher altitutdes, the air is less dense. Thus, the bullet
is more efficient and impacts higher due to less drag. Table 3-1
shows the appropriate effect of change of impact from sea level to
10,000 feet if the rifle is zeroed at sea level. Impact will be
the point of aim at sea level. For example, a rifle zeroed at sea
iivel and fired at 700 meters at 5,000 feet will hit 1.6 minutes

gh.

+ Humidity. Humidity varies along with the altitude and
temperature, Table 3-1 considers the changes in altitudes.
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Problems can occur if extreme humidity changes exist in the area of
operationsa, That is, when humidity goes up, impact goes down; when
humidity goes down, impact goes up. Since impact is affected by
humidity, a 20 percent change in humidity equals about one minute
as & rule of thumb. FKeeping a good data beeok during training and
acquiring experience are the best teachers.

o Bullet efficiency. This is called a bullet’s ballistic
coefficient. The imaginary perfect bullet is rated as being 1.00.
Match bullets range from .500 to about .600. The M11B 173-grain
match bullet is rated at .515.

o Wind. WwWingd is discussed in Chapter 3-13.

RANGE 2,500 FEET 5,000 FEET 10,000 PEET
(METERS ) *{ASL) {ASL) (ASL}

100 .05 .OB .13
200 .34
300
400
=200
600
700
BOO
900
1,000

Yy

0 WO oh U s B b
L R =
WO WU RN
ol W

O WM&

*Above sea level

Table 3-1. Point of impact rise at new elevation (minutes)

Selected Palligtic Information

Awnupition RBullet Tvpe pBallistic Coefficient Muzzle Velocity
M193 55 FMJBT . 260 3200 FPS
M80 147 FMJBT . 400 2BOB FPS
M118 173 FMJBT .515 2610 FPS
MB52 168 HPBT 475 2675 FPS
M72 173 FMJBT .515 2640 FPS

3-11. SNIPER DATA BOOK
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The sniper data book contains a collection of data cards. The
sniper uses the data cards to record firing results and all
elements that had an effect on firing the weapon. This can vary
from information about weather conditions to the attitude of the
firer on that particular day. The sniper can refer to this
information later to understand his weapon, the weather effects,
and hie shooting ability on a given day. One of the most important
items of information he will record is the cold barrel zero of his
weapon. A cold barrel zero referg to the first round fired from
the weapon at a given range. It is critical that the gniper Know
this by shooting the first round at different ranges. For example,
Monday, 400 meters; Tuesday, 500 meters; Wednesday, 600 meters.
When the barrel warms up, later shots begin to group one or two
minutes  higher or lower, depending - on specific rifle
characteristics. Information is recorded oh DA Form 5785-R
{Sniper’s Data Card) (Figure 3-11-1). A blank copy of this form is
located in appendix N for local reproduction.

When used properly, the data sheet will provide the hecessary
information for initial sight settings at each distance or range.
1t also provides & basis for analyzing the performance of the
sniper and his rifle and is a valuable aid in making bold and
accurate sight changes. The most competent sniper would not be
able to consistently hit the center of the target if he were unable
to analyze his performance or if he had nc record of his
performance or conditions affecting his shooting.

Eutries

The three phases in writing information on the data card are:
before firing, during firing, and after firing.

Defore Firing. Information that is written before firing is:
s Range. The distance to the target.

o Rifle and telescope number. The serial numbers of the
rifle and telescope.

G Date. Date of firing.
o Ammunition. Type and lot pumber of ammunition.

o Light. BAmount of light (overcast, clear, and so forth).

o Mirage., Whether a mirage can be seen or not {good, bad,
fair, and so forth).

o Temperature. Temperature on the range.

c Hour. Time of firing
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= Light (diagram). Draw an arrow in the direction the
light is shining.

o Wind. Draw an arrow in the direction that the wind is
blowing, and record its average velocity and cardinal direction (N,
NE, §, SW, and sc fcrth).

Puring Firing. Information that is written while firing is:
o Elevation. Elevation setting used and any correction
needed, For example: The target distance is 600 meters; the

sniper sets the elevation dial to 6. The sniper fires and the
round hits the target é inches low of center. He then adds one
minute (one click) of elevation (+1).

o Windage. Windage setting used and any correction needed.
For example: The sniper fires at a 600 meter target with a windage
getting on 0; the round impacts 15 inches right of center. He will
then add 2 1/2 minutes left to the windage dial (L/2 1/2). When
firing the M21, the sniper draws the windage holdoff on the
silhouette in the "HOLD" boX.

o Shot. The column of information about a particular shot,
For example: Column 1 is for the first round; column 10 is for the
tenth round.

o Elevation. Elevation used {(ex. &6+1, 6-1).
o Wind. Windage used (ex. L/2, 1/2, O, R/1/2).
o Call. Where the aiming point was when the weapon fired.

s Large silhouette., Used to record the exact impact of the
round on the target. This is recorded by writing the shot’s number
on the large sllhouette in the same place it hit the target.

After Firipg. After firing, the sniper writes any comments
about the firing in the remarks section:

o Comments about the weapon, firing conditions (time
allowed for fire), or his condition (nervous, felt bad, felt good,
and sc feorth).

o Corrected no-wind zero: Show the elevation and windage
in minutes and clicks that waes correct for this position and
distance under no-wind conditions.

o Remarks: Note any eguipment, performance, weather
conditions, or range conditions that had a good or bad effect on
the firing results.

Analvsls
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When the sniper leaves the firing line, he compares weather
conditicns to the information needed to hit the pocint of aim/point
of impact. Since he fires in all types of weather conditions, he
must be aware of temperature, light, mirage, and wind. The aniper
must .consideyr other pessibilities:

o Compare sight settings with previous firing seasions. If
the sniper always has to fine-tune for windage or elevation, there
iz a chance he needs a sight change (8lip a scale).

o Compare the ammunition by lot number for the best rifle
and ammunition combination.

Compare all groups fired under each condition. Check the low
and high shots as well as those to the left and the right of the
main group. Of course, le=ss dispersion 1s desired. If groups are
tight, they are easily moved to the center of the target; if
scattered, there is a problem,. Check the telescope focus apd
ensure that the rifie is cleaned correctly. Remarks in the data
book will also help.

Make corrections. Record corrections in the data book, such
as position and sight adjustment information to ensure retention.
The enlper should compare hits to calls., If they agree, this is an
indication that the zeroc is correct and that any compensation for
the effects of the weather is correct. If the calls and hits are
consistently out of the target, sight adjustment or more position
and trigger control work is necessary,

He should compare the weather conditions and location of the
groupas on the latest data sheet to previous data sheets to
determine how much and in which direction the Sights should be
moved to compensate for the weather conditicns. 1f better results
are obtained with a different sight picture under an unusual light
condition, the firer should use this sight picture whenever firing
under that particular light condition. A different sight picture
may necesgitate adjusting the sights. After establishing how much
Lo compensate for the effects of weather or which sight picture
works best under various light conditions, the firer should commit
this information to memory.

The firing data sheets uszed for training or zeroing should be
kept for future reference. Rather than carrying the firing data
sheets during shniper training exercises or combat, the firer ean
carry or tape on his weapon stock a list of the elevation and
windage zeros at various ranges.

3-12, ZEROING THE RIFLE

Depending upon the situation, a sniper may be called upon to
deliver an effective shot at ranges up to 1,000 meters or more.
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This regquires the sniper tc zero his rifle (with telescopic and
iron sights) at most of the ranges that he may be expected to fire.
When using telescopic sights, he need only zero for elevation at
300 meters (100 meters for windage) and confirm at the more dis-
tance ranges. His sBuccess depends on & "che round, one hit”
philosophy. He may not get a second shot, Therefore, he must
accurately zerc his rifle so that when applying the fundamentals he
can be assured of an accurate hit.

A zero is the alignment of the sights with the bore of the rifle so
that the bullet will impact on the target at the desired point of
aim. However, the aiming point, the sight, and the bore will
coincide at twoc points. These points are called the zerc.

acte tics & ipex Rifle Iron Sights

The iron sights of the M24 and the M21 are adjustable for both
windage and elevation. While these iron sights are a backup to the
telescope, and are used operationally only under extraordinary
circumstances, it is in the sniper’'s best intereat to be fully
capable with them. Iron sights are excellent for developing
marksmanship skills. They force the sniper to concentrate on sight
alignment, =sight picture, and follow-through. The sights on the
M24 and the M21 differ in details, but share many similar operating
precedures.

k<4

The M24 has a hooded front sight that has interchangeable
inserts. These inserts range from circular discs tc posts, each in
varying sizes. It iz recommended that the sniper use the post
front sight to develop the sight picture that is consistent with
the majority of US systems. The rear sight is the Palma match
gight and has elevation and windage adjustments in 1/4 MOAR. The
elevation knob is on the top of the sight, and the windage knob is
on the right side of the sight. Turning the elevation knob in the
dirction marked "OUOP" raises the point of impact (POI) and turning-
t?!ﬁwindﬂge koob in the direetion marked "R™ moves the POI to the
right.

Ml '

The rear sight o¢f the M21 rifle is correctable for both
windage and elevation. The windage knob is located on the right of
the rear sight mechanism; the elevation knob is on the left. The
rear sight alsc consgists of a HNational Match sight base and a
National Match hooded aperture. Each click of the elevation knob
on the M21 is worth one MOA and moves the strike of the bullet
approximately 1 inch on the target for every 100 meters of .range,
As the M2l is equipped with a hooded rear-sight aperture, it has a
one-half minute elevation change capability. To move the strike of
the bullet up one-half minute, the hood must be rotated 5o that the
notch in the hood is up. If the notech in the hoed is already up
and a one-half minute increase in elevation is desired, the
elevation knok must be moved up one click and the hood rotated so
that the notch is down. For moving the sights downward, the same

50



procedure is used, but in reverse, The windage knob produces one-
half minute change in windage for each click. Thus, the M21 sniper
rifle is capable of che-half minute changes in both elevation and
windage. The rear sight can be adjusted from 0 to 72 clicks in
elevation and 32 clicks to the right and 32 clicks to the left of
the center line of the windage gauge.

ustm the Rear

Mechanical windage zero is determined by aligning the sight
base index line with the center line of the windage gauge. The
location of the movable index line indicates the windage used or
the windage zero of the rifle; for example, if the index line is to
the left of the center line ¢of the gauge, this is a left reading;
windage zero can be determined by simply counting the number of
clicks back to the mechanical zero.

The elevation of any range is determined by counting the
number of clicks down to mechanical elevation zero {hooded aperture
down for the M21).

Sight adjustment or manipulation is a very important aspect of
training that must be thoroughly learned by the sniper. This can
best be accomplished through explanation and practical work in the
manipulation of the sights.

The rear sight must be moved in the direction that the shot or
shot group is to be moved. To move the rear sight or a shot group
to the right, the windage knob is turned clockwise. The rule to
remember is: "Push right--pull left." To raise the elevation or
a shot group, the elevation knob is turned clockwise. To lower the
elevation or a shot, the elevation knob is turned counterclockwise.

hts

The most precise method of zeroing a sniper rifle with the
iroen sights is to fire the rifle and adjust the =sights to hit a
given point at a specific range. The rifle is zerced in 100-meter
increments from 100 to %00 meters. The targets are placed at each
range; then the sniper fires one or more three-round shot groups at
each aiming peoint, adjusting the rear sight until the center of tha
shot group and the ailming point coincide at each range. The
initial zeroing for each range should be accomplished from the
prone supported position. The sniper can then zero from those
pesitions and ranges that are most practical. There is no need to
2erc from the least steady positions at longer ranges.

Zeroing procedure for iron sights:
o Center the front sight on the sight block (M21 enly).
There 1s an allen screw at the rear of the front sight. Loosen it

and slide the front sight on the block until it is centered,
Retighten the allen screw. For the M24, ensure that the front and
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rear sights are snugly attached to the correct dovetails on the
SWS.

. 0 Center the rear sight by aligning the sight base index
line and the center line for windage guage. For the M21: rotate
the windage knob in one direction until it stops, then backing off
32 clicks. The index line and windage guage should be aligned.
This indicates the mechanical windage zero.

o Fire a three-round shot group. Use a solid prone
supported position. Note the position of the shot group on the
target, but do not make any corrections. Stand up and wait 1

minute, then assume the same position and fire another shot group.
By firing two separate groups, the sniper gets a much more accurate
indication of errors due to the sight being out of alignment and
can prevent errors due to a poor shooting position.

o Note the position of the two shot groups in relation to
the point of aim. Determine the amount of error and adjust the
rear sight for windage and elevation until the center of the shot
group and aiming point coincide at each range.

o Determine the elevation zero for each range by counting
the number of clicks down to the mechanical elevation zero (hooded
aperture index notch down).

0o The location of the movable index line indicates the
windage used or the windage zero of the rifle. Determine the
windage 2zerc by counting the number of clicks back 1to the
mechanical zero, .

4
Elevation knob adjustments: By turning the elevation knob
located on the top of the rear sight in the "UP" direction raises
the point of impact; turning the knob in the opposite direction
lowers the point of impact. Each click of adjustment equals .25

MOA .

Windage knob adjustments: By turning the windage knob located
on the right side of the rear sight in the "R" direction to moves
the impact of the round to the right; turning the knobk in the
opposite direction moves the point of impact to the left. Each
click of adjustment eguals .25 MOA.

Calibrating rear sight: After zercing the sights to the rifle,
loosen the elevation and windage indicator plate screws with the
wrench provided. Align the "0" on the plate with the "0" on the
sight body, then retighten the plate screws. Next, loosen the set
screws in each knob and align the "0" of the Xnob with the
reference line on the sight. Press the sight and tighten the set
screws. Sharpen or soften the click to preference by loocsening or
tightening the spring screws egually on the knob. Now, windage and
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elevation corrections can be made and the sniper can return guickly
tc the "zeroc" standard.

Graduations: There are 12 divisions or 3 MOA adjustments in
each- kneb revolution. Total elevation adjustment is 60 MOA and
total windage adjustment is 36 MOA. Adjustment scales are of the
"vernier" type. Each graduationh on the scale plate equals 3 MOA.
Each graduation on the sight base scale equals 1 MCA.

Tc use the scales, the sniper:

0 Notes the peint at which graduations on both scales are
aligned (Figure 3-12-1).

O Counts the number of full 3 MOA graduations from "0" on
the scale plate to "0" on the sight base scale.

o Adds this figure to the number of MOAs from "0" on the
bottom scale to the point where the two graduations are aligned,

at e on
The index lines on the elevation knob designate hundreds of
meters or yards to the target. The elevation knob that is=s

calibrated for meters (most common) has a "M" stamped intc its
body. The elevation knob that is calibrated in yards does not have
the "M" stamped on its body. Every other line is numbered with an
even number, lines in between are the odd hundreds of meters. For
example, the line marked with a number "2" is the 200m index line.
The index line between the numbers 2 and 4 is the 300m index line.
If the distance to the target is not in exact hundreds of meters,
the elevation knob should be clicked batween the index lines to
approximate the distance. If the target distance is less than
lgG?, the 100m setting should be used; the difference in impact is
minimal.

To calibrate the elevation knob, the sniper must first zero
the rifle at a known distance that correlates to one of the index
lines on the elevation knob. (The recommended distance iz 300m) .

Once zeroing is completed, calibration involves the following
steps:

Step 1: Turn the elevation knob forward (down, away from
the sniper)}, and move the rear sight aperture assembly to its
lowest setting (mechanical zero}, counting the number of clicks.
This number of clicks is elevation zerc and must be remembered for
use in the calibration process. For example, the number will be 10
clicks.

Step 2: Loosen the screw in the center of the elevation

knob using a dime or screwdriver (about one turn) until the knob
can be rotated forward. Be careful not to loosen the screw too
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much or it may fall and become lost. It is critical that once the
screw is loosened to never rotate the elevation knob clockwise (up
or toward the sniper) during calibration. This could result in
improper calibration.

Step 3: Turn the elevation knob forward (down, away from
the sniper) until the index line on the receiver lines up with the
index line on the knob that correlates to the distance at which the
rifle was zeroed--for example, 300 yards. This is the index line
between 2 and 4. If the setting is passed (even by one click),
rotate the elevation knob counterclockwise (down, away from the
sniper) until the index lines match up. HNever rotate the knob in
the UP direction (clockwise, toward the sniper) with the screw in
the elevation knob loose,

Step 4: Remember the number of clicks (for example, 10)
when zeroing the rifle and begin rotating the elevation knob
counterclockwise (down, away from the sniper). Count the clicks
until the elevation knob has been rotated the same pumber of clicks
that were on the rifle when zeroed. If too many clicks are used,
start over at Step 3.

Step 5: Now, hold the elevation knob, being careful not
tc allow it to rotate, then tighten the screw in the center of the
elevation knob as tight as possible. Hold the elevation knob
carefully with a pair of pliers to ensure the screw is tight.

Step 6: To check the calibration, rotate the elevation
knob to mechanical zero {(all the way down), then count the number
of clicks to zero. This should result in the index line on the
receiver being lined up with the correct ipdex line on the
elevation knob {(between 2 and 4). If this happens, the rear sight
is now calibrated for elevation. If not, repeat Steps 1 through 5,

Sniper telescopic sights have turret assemblies for the
adjustment of elevation and windage. The upper assembly is the
elevation, and the assembly on the right is for windage. These
assemblies have knobs that are marked for correctionaz of a given
value in the direction indicated by the arrow. The M3IA and the ART
gseries use a similar system for zercing. The sniper movee the
knobs in the direction that he wants the shot group to move on the
target. See Appendix I for details on the telescopic sights.

The M3A is graduated to provide 1 MOA of adjustment for each
click of its elevation knob, and 1/2 MOR of adjustment for each
click of its windage knob. This sight is designed toc provide
audible and tactile clicks. The elevation turret knob is marked in
meterg, in 50-meter increments from 100-1000m.
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ART I/11

The ART series is graduated to provide 1/2 MOA adjustments for
both elevation and windage adjusting screws. These adjustment
screws are marked with painted index lines, and are friction only.
The sniper must observe the screws while he is making adjustments.
The scale on each turret of the ART I and ART II has 4B index
lines, each representing a half-minute of movement. At 100 meters,
one revolution of the adjusting screw eguals 4B half-minutes (48
half-inches) or 24 full minutes (24 inches).

Zero e Sniper Weapon stem With lescopic Si

The most precise method of zeroing the sniper rifle for
elevation using the scope sight is to fire and adjust the sight to
hit a given point at 300 meters. For windage, the scope should be
zeroed at 100 meters. This rules out as much wind effect as
possible. After zeroing at 100 metere, the sniper should confirm
his zerc out to 900 meters in 100-meter increments. The bullseye-
type target (200 yard targete, NSN SR1-6920-00-900-8204) should be
used for zeroing.

The sniper should use the following zercing procedure:

L] Properly mount the scope to the rifle.

o Select or prepare a distinct target {aiming cross) at 300
meters for elevation or 100 meters for windage.

o Assume the supported prone position.

o Locsen the power ring lock on the ART scopes by turning
the knurled nut counterclockwise.

o Turn the power adjustment ring to the low power/range
setting (3 index) on the ART scopes. The M3A is a fixed 10 power
scope. Set elevation to the range at which you are presently
zercing,

o While aiming, superimpose the cross hair over the aiming

cross and position the 30-inch target between the vertical stadia

marks on the ART I. These are not present on the ART II or the
M3A.

o Fire a three-round shot group and determine its location
and distance from the aiming cross.

o Using the elevation and windage rule, determine the
number of clicks (half-minutes of elevation and windage for the ART
I and ART II, full minute of elevation for the M3Al} necasgary to
move the center of the group to the center of the aiming cross.

o Remove the elevation and windage turret caps and make the
hecesasary sight adjustments. Then replace the turret caps. 1In
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making sight adjustments, remember to turn the adjusting screws in
the direction that you wish to move the strike of the bullet or
group. With the ART I and ART II always go past the intended
setting, then return to the setting. Finally, tap the turret to
get it to settle.

o Fire additional groups as necessary to ensure that the
center of the shot group coincides with the peoint of aim at 300
meters.

o Zero the elevation and windage scales and replace the
turret caps.

o The rifle is now zeroed for 300 meters.

o To engage targets at other ranges, you need only aet the

desired range (300 to 900 meters, inscribed on the focusing ring
for the ART I or ART 11} opposite the reference dot on the top of
the scope. For the MIA set the range on the elevation turret. To
engage targets at undetermined ranges, range on the target, and in
conjunction with ranging, for the ART I and ART II, the ballistic
cam will elevate the Bcope to compensate for trajectory. The M3a
must be manually set on the elevation turret after ranging using
the mil dots in the scope.

NOTE The elevation and windage adjusting screws should not be
moved beyond the point where reticle movement stops. The
mechanism may become disengaged and reguire factory
repair.

All rifle telescopic sights, regardless of stated instruc-
tions, should be placed on 3 power (for ART acopes) and zeroed for
windage at 100 meters. This will negate a majority of wind errors
and will produce, as clesely as possible, a no-wind zerc. Once the
windage is set on the windage adjustment, it must be zerced and
marked. Elevation for all scopes should be zeroed at 300 meters.
Even though the ART II states that the weapon canh be zeroced at 100
meters, this is inadvisable due to elevation cam wear, elevation
cam post wear, and/or improper height adjustment. Even though the
ART scopes should "autocmatically” adjust for ranges once they have
been zeroed, the shooter must shoot each 100-meter increment to
confirm auto ranging. If a discrepancy exists, the shooter must
record this discrepancy in his shooter’s log. This is imperative
due to cam wear variances that cause the scope to improperly
elevate as the shooter turns the cam. Some ART IIs possess a 100-
1000m cam. After zeroing at 300 meters, the shooter must check his
zerc at 100 and 3200 meters as marked on the cam. This is
important, as the cam post height adjustment may very well be toco
low to permit this adjustment. The key to the ART scope system 1s
to remember Bcope age and wear on the cams. This almost always
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produces a discrepancy in the aute range system for elevation zZero
at all the ranges. This does not affect the ability of the scope
Lc range on a target. The 150-450m cam for the ART II suffersg the
same problems,

Due Lo the ART scope mounting system and the ART scope ranging
cam several items must be checked to maintain ¢onsistent grouping.
Firat, the shooter must hand tighten the mounting screws for the
ART I and ART II as tight as possible. He should ther fire five
roundg and retighten the scope. At this time he should mark the
knurled knobs and mount to give visual reference to the tightening
polint. Then after every 5 to 10 rounds of firing, he should
vieually and manually check for mount tightness. Both scope mounts
have a tendency to work loocse during firing.

The ART II power ring and range cam can be separated so that
the firer can utilize 9x at 300 meters or any other power and range
combination. However, this procedure should be used with extreme
caution and only in circumstances when only one shot is to be
fired. When the power ring and the range cam on the ART II are
separated, the power ring remains tight and will hold its position,
but the range cam will not. The range cam will float after each
shot, changing the elevation. If more than one shot is necessary,
the range cam must be checked after each shot. If the power ring
and range cam are separated and are not fired for a periecd of time,
the range cam must be checked before the weapon is fired,

= h v
The AN/PVS-2 may be zeroed during daylight hours or during
hours of darkness, However, the operator may experience some

Qifficulty in attempting to zeroc just before darkness {dusk)}. The
light level is too low at dusk to permit the operator to resolve
his zerc target with the lens cap cover in place, but the light
tevel at dusk is still intense enough to cause the sight to
automatically cut off unless the lens cap cover is in pesition over
the objective lens. The sniper will normally zero the sight for
the maximum practical range that he can be expected to observe and
fire, depending on the ievel of illumination.

The sight is 2zeroed in the following manner:

o Place or select a distinct target at the desired zeroing
range. A Steel target provides the easiest target to spot becauge
bullet splash is indicated by a spark as the bullet strikes the
steel. Assume the prone supported pesition, supporting the weapon
and night vision sight combination with sandbags or other available
equipment that will afford maximum stability.

& Bore sight the sight to the rifle. To do this, place the
iron sight windage and elevation zero on the rifle for the zeroing
range and adjust the weapon position until the correct aight
picture is obtained on the aiming point at the zeroing range. Move
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the eye toc the night vision sight and cbserve the location of the
reticle pattern in relation to the reference aiming point. If the
reference aiming point on the target and the reference point cof aim
of the reticle pattern do not coincide, move the elevation and
azimuth adjustment knobs until these aiming points coincide.

o Place the reference point of aim of the reticle pattern
(Figure 3-12-2) on the center of mass of the target, or on a
distinct aiming point on the target, and fire enough rounds to
obtain a good shot group. Check the target to determine the center
of the shot group in relation to the reticle point of aim.

o Adjust the night vision sight to move the reticle aiming
reference pecint to the center of the shot group. When maXing
adjustments for errors in elevation or azimuth, move the sight in
the direction of the error. For example, if the shot group is high
and to the left of the reticle point of aim, compensate for the
error by moving the sight tc the left and up.

NOTE : Fach click of the azimuth or elevation kpob will move the
strike of the round 2 inches for each 100 meters of
range.

To engage targetg at ranges other than the zero range, apply
hold-off to compensate for the rise and fall in the trajectory of
the round.

zZeroing the AN/PVS-4 is similar to zeroing with standard
optical sights because (unlike the AN/PVS-2) the AN/FVS-4 mounts
over the bore of the weapons system and has internal windage and
elevation adjustments (Figure 3-12-3).

The effects of the weather are the primary causes of error in
the strike of the bullet and factors affecting zero. The wind,
mirage, light, temperature, and humidity all have an effect on the
bullet, the sniper, or both. Sniping is often accomplished under
extremes of weather, therefore, all effects must be considered.
Wind conditions constantly present the greatest problem to the
Bpiper. The wind has considerable effect on the bullet that
ipncreases with the range. Winds also have considerable effect on
the shooter. The stronger the wind, the meore difficulty the
shooter has in holding the rifle steady. Light affects the shooter
in different ways. This subject is very controversial as light may
or may not have an effect.

A sniper cannot expect his zero to remain absolutely constiant.
Periodic checking of the zero is required after disassembly of the
aniper rifle for maintenance and cleaning, for changes In
ammunition lots, as a result of severe weather changes, and to
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ensure accuracy of fire to obtain first-shot hits. The rifle must
be zeroed by the individual who will use it., Individual differ-
ences in stock or spot weld, eye relief, position, and trigger
control usually result in each sniper having a different zeroc with
the same rifle or a change in zerc after moving from one position
t¢c another.

o rming Ze

After a rifle has been zerced and it becomes necessary to
confirm this zero for any reason, the rifle can be zerced again by
firing at a known distance with the sight set on the old zero. If
a sight adjustment is necessary to hit the aiming point, this zero
change will remain constant at all ranges. For example, if firing
at a distance of 500 meters with the old zero and it becomes
necessary to raise the elevation three clicks te hit the aiming
pocint, the elevation zeroc should be raised three clicks at all
Tanges,

Changing Zero

Before changing the zero, windage, or elevation, the sniper
must consider the effects of weather. A sniper rifle can change
the zero because of wear, abuse, or repairs, Extreme changes of
humidity or temperature can warp the stock or affect the ammuni-
tion.

Zexro

The sniper may need to confirm his zero in a field
environment. A weapon that has been dropped or taken threough
exXcessive climatic changes as may be experienced by deploying
world-wide are good reasons for confirming the SWS’'s zeroc. This
method may alsc be used when the time or the situation does not
permit the use of a known distance range, This technigue is best
used for confirming old zeros.

The sniper will need an observer equipped with binoculars or
& spotting telescope to assist him. The sniper and observer pick
out an aiming point in the center of an area--hillside, brick
house, or any surface where the strike of the bullet can be
observed. The range to this peint can be determined by the ranging
device on the telescope, map survey, by the range card of another
weapon, or by ground measurement.

Once the firer has assumed a stable position, the observer
must position himself to the rear of the firer and close to him.
The obaerver’s bincculars or telescope should be positioned
approximately 1B to 24 inches above the weapon and directly in line
with the axis of the bore. With his optics in this positicon, the
observer can see the trace of the bullet as it moves downrange.
The trace or shock wave of the bullet sets up an air turbulence
sufficient enough tc be observed in the form of a vapor trail. The
trace of the bullet enables the observer to follow the path of the
bullet in its trajectory towards its impact area. The trace will
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disappear pricr to impact, making it appear to the ipexperienced
observer that the bullet struck above or beyond its actual impact
point. For example, At 300 meters the trace will disappear
approximately 5 inches above the impact point. At 500 meters the
trace will disappear approximately 25 inches above the impact
point.

Wind causes lateral movement of the bullet. This lateral
movement will appear as a drifting of the trace in the direction
that the wind is blowing. Thiz movement must be considered when
determining windage zero. The observer must be careful to observe
the trace at its head and not be misled by the bending tail of the
trace in a stout crosswind. Before firing the flrst round, the
eniper must set his sights so that he will hit on or near his
ailming polnt. This sight setting is based on the old zero or an
estimate. The sniper fires a shot and gives & call to the cbserv-
er, If the strike of the bullet c¢ould not be observed, the
observer gives a sight adjustment based on the trace of the bullet.

If the first shots do not hit the target, the shooter may fire
at the four corners of the target. One of the rounds will hit the
target, and the shooter can use this hit to make an adjustment to
start the zeroing process. Once the strike of the bullet can be
observed in the desired impact area, the observer compares the
gstrike with the call and gives sight adjustments until the bullet
impact coincides with the aiming point.

- ea d
When firing on targets at a range of 100 meters or less, the
100-meter zero should be used, The difference between the impact
of the bullet and the aiming point increasese as the range increases
if the sights are not moved. If the sniper’s zero is 46 clicks at
900 meters and 40 clicks at 800 meters and if he establishes the
range of the target at B50 meters, he should use a sight setting of
43 clicks rather than using his 800- or 500-meter zero or the hold-
off method. At apy range, moving the sights is preferred over the
hold-off methed.

Dial the telescope to 300 meters for elevation and to zero for
windage. Aim and fire at a target that is at a 25-yard distance.
Adjust the telescope until rounds are impacting one (1.0) inch
above the peint of aim. To confirm, fire the SWS on & KD range out
to its maximum esffective range.

For iron sights, the sniper may fire on a 25-meter range to
obtain a battle-sight zerc. The sniper then subtracts one minute
(one click) of elevation from the battle-sight zerc tc get a 200-
meter zero. The sniper may then use the following table to
determine the hecessary increases in elevation to engage targets
out to 600 meters:
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200 to 300 meters--twc minutes.
300 to 400 meters--three minutes,

400 to 500 meters--four minutes.

200 to 600 meters--five minutes.

NOTE : This table is based on the average change of several
sniper rifles, and while the changes may not result in
an "exact" point of aim, or point of impact zero, the
sniper should not miss his target,

3-13. ENVIRONMENTAL EFFECTS

For the highly trained sniper, the effects of weather are the

main cause of error in the strike of the bullet, Wind, mirage,
light, temperature, and humidity all have some effect on the
bullet, the sniper, or both. Some effects are insignificant,

depending on average conditions of aniper employment. However,
sniping is often accomplished under extremes of weather; therefore,
all effects must be considered.

h aAs icat

The condition that constantly presents the greatest problem to
the sniper is the wind. The wind has a considerable effect on the
bullet, and the effect increases with the range. This is due
mainly to the slowing of the bullet’s velocity combined with a
longer flight time. This allows the wind to have a greater effect
on the bullet as distances increase. The result is a loss of
stability. Wind also has a considerable effect on the sniper. The
stronger the wind, the more difficulty the sniper has in helding
the rifle steady. The effect on the sniper can be partially cffset
with good training, conditioning, and the use of supported
positions.

Since the sniper must know how much effect the wind will have
on the bullet, he must be able to classify the wind. The best
method is to use the clock system (Figure 3-13-1). With the sniper
at the center of the clock and the target at 12 o‘clock, the wind
is assigned three values: full, half, and no wvalue. Fuil value
means that the force of the wind will have a full effect on the
flight of the bullet. These winds come from 3 and % o’clock. Half
value means that a wind at the same speed, but from 1,2,4,5,7,8,10,
and 11 o'clock, will move the bullet only half as much as a full-
value wind. No valued means that a wind from € or 12 of‘clock will
have little or no effeect on the flight of the bullet at cloge
ranges. The no-value wind has a definite effect on the bullet at
long ranges (beyond &00 meters) if it is not blowing directly from
6 or 12 o’clock. This is the most difficult wind to fire in due to
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its switching or fishtail effect, which requires frequent sight
changes. Depending on the velocity of this type of wind, it may
have a slight effect on the vertical displacement of the bullet.
Wind Velocity

Before adjusting the sight to compensate for wind, the sniper
must determine wind direction and velcocity. He may use certain
indicators to accomplish this. These are range flags, smoke,
trees, grass, rain, and the sense of feel. However, the preferred
method of determining wind direction and veloclity is reading
mirage. In most cases, wind direction can be determined simply by
observing the indicators.

A common method of estimating the velocity of the wind during
training is to watch the range flag (Figure 3-13-2). The sniper
determines the angle between the flag and pole, in degrees, then
divides by the constant number 4. The result gives the approximate
velocity in milea per hour. This is based on the use of the
heavier cotton range flags, not nylon flags, which are now used on
most ranges.

If no flag is wvieible, the sniper holde a piece of paper,
grasse, cotton, or some other light material at shoulder level, then
drops 1it. He then points directly at the spot where it lands and
divides the angle between his body and arm by the constant number
4. This gives him the approximate wind veloclty in miles per hour
(Figure 3-13-3).

If these methods cannot be used, the follewing information is
helpful in determining velocity:

¥ind Velocity (mph} Effect

o - 3 The wind can barely be felt, but may
be detected by mirage or smoke drifts.

3 -5 The wind can be felt on the face.

5 - 9 The leaves in the trees and long grass
are in constant motion.

9 - 14 The wind raises dust, loose paper and
moves small branches in trees,.

14 - 20 The wind causes small trees to sway.

20 - 26 There is a strong breeze and the large

branches in the trees are in motion.

Mirxadge

A mirage is a reflection of the heat through layers of air at
different temperatures and densities as seen on a warm, bright day.
With the telescope, the sniper can see a mirage as long as there is=s

62



a difference in ground and air temperatures. Proper reading of the
mirage enables the sniper to estimate wind speed and direction with
a high degree of accuracy. The aniper uses the M45 spotting scope
to read the mirage. Since the wind nearest to mid-range has the
greatest effect on the bullet, he tries to determine velocity at
that point. He can do this in one of two ways:

¢ He focuses on an object at midrange, then places the
telescope back on to the target without readjusting the focus.

o He can also focus on the target, then back off the
focus one-gquarter turn counterclockwise. This makes the target
appear fuzzy, but the mirage will be clear.

As observed through the telescope, the mirage appears to move
with the same wvelocity as the wind, except when blowing straight
into or away from the telescope, Then, the mirage gives the
appearance of moving straight upward with no lateral movement.
This 18 called a boiling mirage. A boiling mirage may also be sean
when the wind is constantly changing direction. For example, a
full-value wind blowing from % o'eclock te 3 o¢'clock suddenly
changes direction. The mirage will appear t¢ stop moving frem left
to right and will present a beiling appearance. When this occurs,
the inexperienced observer may direct the sniper to fire with the
"0* wind. As the sniper fires, the wind begins blowing from 2
o’clock to 9 o’clock, causing the bullet to miss the target:
therefore, firing in a "boil" can hamper shot placement. Unless
there is a no-value wind, the sniper must wait until the beil
disappears. In general, changes in the velocity of the wind, up teo
about 12 miles per hour, can be readily determined by observing the
mirage (Figure 3-13-4). Beyond that speed, the movement of the
mirage is too fast for detection of minor changes. 1In general,
when the waves of the mirage are shallow, its velocity and
resultant wind speed are fast.

The true direction of the wind may be determined by traversing
the telescope until the heat waves appear to move straight up with
no lateral motion (a boiling mirage),

A mirage is particularly valuable in reading no-value winds.
If the mirage is boiling, the effective wind velccity is zero. 1I1f
there is any lateral movement of the mirage at ranges of 300 to 900
meters, 1t is usually necessary to make windage adjustments.

Ancther important effect of mirage is the light diffraction
caused by the uneven air densities, which are characteristic of
heat waves. Depending on atmospheric conditions, this diffraction
will cause a displacement of the target image in the direction of
the movement of the mirage. Thus if a mirage is moving from left
to right, the target will appear to be slightly to the right of its
actual locgation. Since the sniper can only aim at the image
received by hisz eye, he will actually aim at a point which is
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cffset slightly from the center of the target. This error will be
in addition to the displacement of the bullet caused by the wind.
Since the total effect cof the visible mirage (effective wind plus
target displacement) will vary considerably with atmospheric
conditions and light intensity, it is impossible to predict the
amcunt of error produced at any given place and time. It is only
through considerable experience in reading images that the sniper
will develop proficiency as a "wind doper.®

Before firing, the sniper should check the mirage and make the
necessary sight adjustments or hcldoff to compensate for any wind.
Immediately after firing and before plotting the call in the
ecorebook, he again checks the mirage. If any changes are noted,
they must be considered in relating the strike of the bullet to the
call. The above procedure should be used for each shot.

varglo locity to Minutes of
All telescopic sights have windage adjustments that are
graduated in minutes of angle or fractions thereof. A minute of
angle is 1/60th of a degree. This equals about 1 inch (1.0472
inches) for every 100 meters.

Example: 1 MOA = 2 inches at 200 meters
1 MOA = §5 incheas at 500 meters

Snipers use minutes of angle to determine and adjust the
elevation and windage needed on the telescope. After finding the
wind direction and velocity in miles per hour, the sniper must then
convert it into minutes of angle, using the wind formula as a rule
of thumb only. The wind formula is:

= Minutes full-value wind
CONSTANT

The constant depends on the target’s range, and is due to
bullet velocity loss:

100 to 500 “C" = 15

600 "C" o= 14

700 to BOO "C" = 13

900 "C" = 12

1000 "C" = 11 .

K‘\-

If the target is 700 meters away and the winﬁ velocity is 10
mph, the formula is: ey

I X 10 = 5.3B minutes or 5 1/2 minutes
13

This determines the number of minutes for a full-value wind.
For a half-value wind, the 5.38 would be divided in half.
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The cbserver makes his own adjustment estimaticons, then
compares them to the wind conversion table, which can be a valuable
training tocl. He must not rely on this table; if it is lost, his
ability tc perform the mission could be severely hampered. Until
the observer gains skill in estimating wind speed and computing
gight changes, he may refer to the wind conversion table (Table 3-
1y.

Effects of Light

Light does not affect the trajectory of the bullet:; however,
it may affect the way the sniper sees the target through the
telescope. Light affects different pecople in different ways. The
general tendency, however, is for the sniper to shoot high on a
dull, cloudy day and low on a bright, clear day. Extreme light
conditions from the left or the right may have an effect on the
herizontal impact of a shot group.

This effect can be compared to the refraction (bending) of
light through a medium, such as a prism or a fish bowl. The same
effect, although not as drastic, can be cbserved on a day with high
humidity and with sunlight from high angles. To solve the preoblem
of light and its effects, the aniper must accurately reccrd the
light ceonditions under which he is shooting. Through experience
and study, he will eventually determine the effect of light on his
ZEI 0, Light may also affect firing of unknown distance ranges
since it affects range determination capabilities.

a

Temperature has a definite effect on the elevation setting
reguired to hit the center of the target. This is caused by the
fact that an increase in temperature of 20 degrees F will increase
the muzzle velocity by approximately 50 feet per second. When
ammunition sits in direct sunlight, the burn rate of powder is
increased. The greatest effect of temperature is on the density of
the air. As the temperature rises, the air density is lowered.
Since there is less resistance, velocity increases and once again
the impact rises. This is in relation to the temperature in which
the rifle was zerced. If the sniper zeroes at 50 degrees and he is
now firing at 90 degrees, the impact rises considerably. |How high
it rises is best determined once again by past firing recorded in
the data book. The general rule, however, is that a 20-degree
increase from zerc temperature will raise the impact by one minute;
conversely, a 20-degree decrease will drop impact by one minute.

Elevation above sea level can have an important effect on
bullet trajectory. At higher elevations air density, temperature,
and air drag on the bullet decrease.

Humidity varies along with the altitude and temperature. The
sniper can encounter problems if drastic humidity changes occur in
his area of operation. Remember, if humidity goes up, impact goes
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down; if humidity goces down, impact goes up. As a rule of thumb,
a 20-percent change will equal about one minute, affecting the
impact. The sniper should keep a good data book during training
and refer toc his own record.

. Tc understand the effects of humidity on the strike of the
bullet, the sniper must realize that the higher the humidity, the
denser the air; thus there is more resistance to the flight of the
bullet., This resistance will tend to slow the bullet, and, as a
regult, the sniper must raise his elevation to compensate for it.
The effect of humidity at short ranges is not as noticeable as at
longer ranges. The experience of the sniper and his study of hits
and groups under varied conditions of humidity will determine the
effect of humidity on his zero,

Some snipers fail to note all of the factors of weather.
Certain combinations of weather will have different effects on the
bullet. For this reason, a sniper may fire two successive days in
the same location and under what appears to be the same conditions

and yet use twe different sight settings. For example, a 30
percent rise in humidity cannot always be determined readily. This
rise in humidity makes the air denser. If this heavier air is

present with a 10 miles per hour wind, more elevation and more
windage will be required to hit the same location than on a day
when the humidity is 30 percent lower.

By not considering all the effects of weather, some snipers
may tend to overemphasize certain effects, and this will preoduce
bad shots from time to time. Snipers normally fire for a certain
period of time under average conditions. As a result they zero
their rifles, and (with the exception of minor displacements of
shots and groups)} they have little difficulty except for the wind.
However, a sniper can travel to a different location and fire again
and find a change in his zere. Proper recording and study of the
weather effects would indicate why the zero changed. '‘Proper
recording and study based on eXxperience are all-important with
respect to determining the effects of weather. Probably one of the
most difficult things to impress upon a sniper is the evidence of
a probable change in his zero. 1f a change is indicated, it should
be applied to all ranges.

3-14, SLOPE SHOOTING

Most firing practice conducted by the sniper team involves the
use of military range facilities, which are relatively flat.
However, as a sniper being deployed to other regions of the world,
the chance exists of operating in a mountainous or urban
environment. This requires target engagements at higher and lower
elevations. Unless the sniper takes corrective action, bullet
impact will be above the point of aim. How high the bullet hits is
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determined by the range and angle to the target (Table 3-3). The
amount of elevation changed applied to the telescope of the rifle

for angle firing is known as slope dope.

ANGLE: 5 i0 15 20 25 30 35 &0 45 50 55 60

RANGE

(m)

100 .01 .04 .09 .16 .25 .36 .42 .83 .79 .87 1.2 1.
200 .03 .0% . 2 .34 .53 .76 1. 1.3 1.7 2. 2.4 2.
300 .03 .1 -3 -5 .9 1.2 1.6 2,1 2.7 3.2 3.9 4,
400 .05 .19 .43 .76 1.2 1.7 2.3 2.9 3.7 4.5 5.4 6.
500 o6 .26 .57 1, 1.6 2.3 13, 3.9 4.9 6. 7.2 8.
800 .08 .31 73 1.3 2. 2.9 3.9 5, €.3 7.7 9.2 10.
700 1 . & .9 1.6 2.5 3.6 4.% 6.3 7.8 %.& 11.5 13,
BOO .33 .5 1. 2. 3. 4.4 5.9 7.7 9.6 11.7 14. 16.
500 .15 .6 1.3 2.4 3.7 5.3 7.2 9.3 11.6 14.1 16.9 19.
1000 .2 .7 1.6 2.8 4.5 6.4 B.6 11. 13.9% 16.9 20.2 23.

HOTE: Range given is slant range (meters), not map distance.

Table 3-3. Bullet rise at given angle and range in minutgf ~

The following is a list of compensation factors to use in
setting the sights of the sniper weapon system when firing from any
of the following angles. To use this table, find the angle at
which you must fire and then multiply the estimated range by the
decimal figure shown to the right. For example, if the estimated
range 1s 500 meters and the angle of fire is 35 degrees, set the
zero of the weapon for:

500 x .82 = 410 meters.



PERCENT OF

SLOPE ANGLE MULTIPLY RANGE
UP OR DOWN BY
05 degrees .95
10 degrees . 9B
15 degrees .96
20 degrees .94
25 degrees .81
30 degrees .87
35 degrees .82
40 degrees i
45 degrees .70
50 degrees .64
55 degrees .57
60 degrees .50
65 degrees .42
70 degrees .34
75 degrees .26
BO degrees .17
B5 degrees .09
90 degrees .00

As can be seen, the steeper the angle, the shorter the range
will be set on the scope or sights for a first-round hit. Also,
the steeper the angle, the more precise you must be in estimating

or measuring the angle. Interpolation is necessary for angles
between tens and fives.

Example: Find the compengaticn factor for 72 degrees. )
70 degrees = .34; 75 degrees = ,b26 \HH_
72 18 40 percent between 70 and 75 degrees
.34 - .26 = (B
0B X 40 & ({.40) = .03

.34 - .03 = 31

1-15. HOLDOFF

Holdoff is shifting the point of aim to achieve a desired
point of impact. Certain situations, such as multiple targets at
varying ranges and rapidly changing winds, do pot allow proper
windage and elevation adjustments. Therefore, famliarization and

practice of elevation and windage holdoff techniques prepare the
sniper to meet these situations,
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vaticon

This technique is used only when the sniper does not have time
tc change his sight setting. The sniper rarely achieves pinpoint
accuracy when holding off, since a minor error in range
determinaticn or a lack of a precise aiming point might cause the
bullet to miss the desired point. He uses holdoff with the
telescope only if several targets appear at various ranges, and
time does nct permit adjusting the scope for each target.

The aniper uses heldeff to hit a2 target at ranges other than
the range for which the rifle is presently adjusted. When the
aniper aims directly at a target at ranges greater than the set
range, his bullet will hit below the point of aim. At closer
distances, his bullet will hit higher than the point of aim. If
the aniper understands this and the effect of trajectory and bullet
drop, he will be able to hit the target at ranges other than that
for which the rifle was adjusted. For example, the sniper adjusts
the rifle for a target located 500 meters downrange, but another
target appears at a range of 600 meters. The holdoff would be 25
inches; that is, the sniper should hold off 25 inches above the
center of visible mass in order to hit the center cof mass of that
particular target {Figure 3-15-1). If another target were to
appear at 400 meters, the sniper would aim 15 inches below the
center of visible mass in order to hit the center of mass.

The vertical mil dots on the MiA's reticle can be used as
aiming points when using elevation holdoffs (Figure 3-15-2). For
example, if the shiper has to engage a target at 500 meters and the
scope is set at 400 meters, he would place the first mil dot 5
inches below the vertical line on the target’'s center mass. This
gives the sniper a 15-inch holdeff at 500 meters.

For a 500-meter zero:

o] 100 and 400 meters, the waist/beltline.
= 200 and 300 meters, the groin.

o 500 meters, the chest.

= 600 meters, the top of the head.

Windage

The sniper can use a holdoff to compensate for the effects of
wind. When using the M3A scope, the sniper uses the horizontal mil
dots on the reticle tc hold off for wind. The space betwean each
mil dot equals 3.375 MOA, and a very accurate hold can be deter-
mined with the mil dots. For example, if the sniper has a target
at 500 meters that requires a 10-inch holdoff, he would place the
target’s center mass halfway between the cross hair and the first
mil dot (1/2 mil} (Figure 3-15-3). when using the horizontal
stadia marks on the ART-type scope reticle to measure the required

65



holdoff distance, the sniper must remember to first range-in on the
target. He then subdivides the horizontal reticle line within the
etadia marks {60 inches) to determine the correct distance for
holdoff (Figure 3-15-4). He can also use that reference point as
an aiming point or peint of aim.

When holding off, the sniper aims into the wind. 1If the wind
is moving from the right to left, his pcint of aim is to the right.
If the wind is moving from left to right, his peint of aim is to
the laft. Constant practice in wind estimation can bring about
proficiency in making sight adjustments or learning toc apply
holdoff correctly. If the sniper misses the target and the impact
of the round is observed, he notes the lateral distance of his
error and refires, holding off that distance in the opposite
direction.

The formula used to find the heldoff distance is:

Clicks {from wind formula} x Rapde (nearest hundred) = Holdoff

2 {inches)

Note: The wind formula must be computed first to find the
clicks.

Example: Range to a target is 400 vyards; wind ies from 3
o’'clock at 8 mph. Find the holdoff reguired to hit the target

(M118).
R XV = Clicks § X B = 32 = 2 clicks
15 15 15
C X R = Holdoff 4% 4 = 8 = 4 lnches right
2 (inches) 2 2

Or, these two formulas can be combined into a single equation:

Holdoff (inches) = {RI{R) (V]
30

Remember, for a half-value wind, divide clicks by 2, not the
holdoff.

3-16., ENGAGEMENT OF MOVING TARGETS

The best example of a lead can be demonstrated by a
quarterback throwing a pass to his receiver. He has to throw the
ball at some point downfield in front of the receiver; the receiver
will then run to that point. The sgame principle applies to
shooting at moving targets. Moving targets are the most difficult
to hit. When engaging a target that is moving laterally across the
line of sight, the sniper must concentrate on moving his weapon
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with the target while aiming at a point scome distance ahead. He
must hold this lead, fire, and follow through after the shot. To
engage moving targets, the sniper employs the following technigues:
‘0 Leading
o Tracking

o Trapping or ambushing

o Tracking and holding
o Firing a snap shot
Leading

Engaging moving targets requires the sniper to place the cross
hairs ahead of the target’s movement. The distance the cross hairs
are placed in front of the target’s movement is called a lead.

There are four factors in determining leads:

o Speed of the target. As a target moves faster, it will
move a greater distance during the bullet’s flight. Therefore, the
lead increases as the target's spegﬂ increases.

o

o Angle of movement. A targef moving perpendicular to the
bullet’'s flight path moves & greater lateral distance during its
flight time than a target moving at an angle away from or toward
the bullet’s path. Therefore, a target moving at a 45-degree angle
has less lateral movement than a target moving at a 90-degree

angle, As the lateral movement increases, the lead must be
increased.

o Range tc the target. The farther away a target is, the
longer 1t takes for the bullet to reach it. Therefore, the lead
must be increased as the distance to the target increases.

o Wind effects. The sniper must consider how the wind will
affect the trajectory of the round. A wind blowing opposite to the
target’s direction requires more of a lead than a wind blowing in
the same direction as the target’s movement.

-1
Tracking requires the sniper to establish an aiming point
ahead of the target’s movement and to maintain it as the weapon is

fired. This requires the weapon and body position to be moved
while following the target and firing.

Trapping or ambushing is the sniper's preferred method of
engaging moving targets. The sniper must establish an aiming point
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ahead of the target that is the correct lead for speed and
distance. As the target reaches this point, the aniper fires his
weapon. This method allows the sniper’s weapon and body position
to remain motionless. With practice, a sniper can determine exact
leads and aiming points using the horizontal stadia lines in the
ART scopes or the mil dots in the M3A, However, the sniper must
remember to concentrate on the cross hairs and not on the target,
and to not jerk the trigger.

Iracking and Holding

The sniper uses this technique to engage an erratically moving
target. That is, while the target is moving, the sniper keeps his
cross hairs centered as much as possible and adjusts his position
with the target, When the target stops, the sniper quickly
perfects his hold and fires. This technique reguires concentration
and discipline to keep from firing before the target comes toc a
complete halt.

- |
A sniper may often attempt to engage a target that only
presents itself briefly, then resumes cover. Once he establishes
a pattern, he can aim in the vicinity of the target’s expected
appearance and fire a snap shot at the moment of exposure.

-}

The sniper not only must determine his target’s range but also
its angle and gpeed of travel relative to his line of sight in
order to determine the correct lead.

Angle of target movement. A method of estimating the angle of
movement of a target moving across the sniper’s front is as follows
(Figure 3-16-1):

= Full-value lead target. When only one arm and one
side of the target are visible, the target is moving at or near apn
angle of 90 degrees, and a full-value lead is necessary.

o Half-value lead target. When one arm and two-thirds
of the front or back of the target are visible, the target is
moving at approximately a 45 degree angle, and a one-half value
lead i8s necessary.

o Ho-lead target. When both arms and the entire front
or back are visible, the target is moving directly toward or away
from the sniper and will require no lead.

Target speed. Target speed will be a significant factor in
determining the lead of the target. Moving targets are generally
classified as walking or running. Running targets will require a
greater Jlead than walking targets. Once target speed is
determined, the sniper estimates the proper lead for the target at

72



that specific range. Simultaneously, he applies the angle value to
his lead estimation for the target {(full-lead, half-lead).

For example, a target walking at a 45 degree angle toward the
sniper at an average of 300 meters would reguire a 6-inch lead.
This is determined by using the full-value lead of a walking target
300 meters away (a l2-inch lead) and dividing it in half, for a
half-value lead (as the target is moving at a 45 degree angle
toward the snpiper). Wind, once again, must be considered, as this
will affect the lead used. For a target moving with the wind, the
sniper must subtract the wind value from the lead. Conversely, for
a4 target moving against the wind, the sniper must add the wind
value to his lead.

Double leads are sometimes pecessary for snipers who use the
swing-through method on a target that is moving toward their
shooting eide. The double lead is necessary because of the
difficulty some pecple have in swinging their -‘weapon smoothly
toward their shooting side. Practice on a known-distance range and
meticulous record Keeping are required to hone a sniper’s moving
target engagement skill.

ulLa

The following formulas are used to determine moving target
leads:

TIME OF FLIGHT X TARGET SPEED = LEAD
Time of flight: Flight time of the bullet in seconds.
Target speed: Speed of the target in feet pef aecond.

Lead: Distance that the aiming point must be placed ahead
of the moving target in feet.

Average speed of a man during:
Slow patrol = 1 fps/0.8 mph
Fast patrol = 2 fps/1.3 mph
Slow walk - & fps/2.5 mph
Fast walk = & fps/3.7 mph
To convert leads in feet to meters:
LEAD IN FEET X 0.348 = METERS
To convert leads in meters to mils:

000 = MIL LEAD
RANGE TO TARGET
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Once the required lead has been determined, the sniper should
use the mil scale in the telescope for precise holdoff. The mil
scale can be mentally sectioned into 1/4-mil incrementa for leads.
The chcsen point on the mil scale becomes the sniper’s point of
concentration just as the cross hairs are for stationary targets.
The sniper concentrates on the lead point and fires the weapon when
the target ig at this point.

Below are the recommended leads for movers at various ranges
and apeeds:

LERDS IN MILJ ff_xﬁ
RANGE WALKERS FAST WALKERS “RUNNERS
100 vds LEADING EDGE 7 /B 1 3/4
200 yds /8 1l 1/4 1 3/4
300 yds 1 1/8 1 3/4 2 1/4
400 yds 1 1/4 1 3/4 2 1/2
500 yds 1 1/4 1 3/4 2 1/2
600 yds 1 1/2 2 1/4 3
700 yds 1 1/2 2 1/4 3
BOO yds 1 1/2 2 1/2 ' . 3
900 yds 1 3/4 2 1/2 3 1/2
1,000 yds 1 3/4 2 1/2 3 1/2
LERDS IN MOR
RANGE MALKERS FAST WALKERS BENES
100 yds LEADING EDGE 3 6
200 yds 3 4.5 €
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300 yds 4 6 8

¢00 yds 4.5 6 9

500 yds 4.5 6 9

600 yds 5 7.5 10
700 yds 5 7.5 10
800 yds 5.5 8 11
900 yds 5.5 8 11
1,000 yds 5.5 8 11

LEADS Eg FEET AND INCHES

100 yds LEADING EDGE 3" 6"
200 yds 6" g 1
300 yds 1 1.5° 2!
400 yds 1.5 2.25° 3/
500 yds 2 3r 4
600 yds 2.5¢ 3.75° 5
700 vyds 3/ 4.5 6’
BOD yds 3.5° 5.25° 7
900 yds 4 6' 8’
1,000 yds 4.5’ 7.25" 9r

It is not recommended for snipers to engage runners beyond 500
yards due to the excessive lead required. If a runner is engaged
at distances beyond 500 yards, ao immediate follow-up shot must be
ready.

The classliflcation of a walker, fast walker, and a runner is

based on a walker moving at 2 miles per hour, a fast walker at 3
i/2 miles per hour, and & runner at 5 miles per hour.
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It must be remembered that the above leads are guides only and
starting point leads. Each individual will have his own leads
based on how he perceives movement and his reaction time to it.

Er
When engaging moving targets, the sniper makes common errors
because the sniper is under greater stress than with a stationary
target. There are more considerations, such as retaining a steady
position and the correct aiming point, how fast the target is
moving, and how far away it is. The more practice a sniper has
shooting moving targets, the better he will become.

Some common mistakes are as follows:

o The sniper has a tendency to watch his target instead of
his aiming point. He must rarcefhimfelf to watch his lead point.

| | _

o The sniper may jerk or, flinch at the moment his weapon

fires because he thinks he must fire NOW. This can be overcome
through practice on a live-fire range.

o The sniper may hurry and thus forget toc apply wind as
needed. Windage must be calculated for moving targets just as for
stationary targets. Failure to do this when acquiring a lead will
result in a miss,

Engaging moving targets not only requires the gniper to
determine the target distance and wind effects on the round, but he
must alsc consider the lateral speed ¢f the target, the round’s
time of flight, and the placement of a proper lead to compensate
for both. These added variables increase the chance of a miss.
Therefore, the sniper should engage moving targets when it is the
enly option.

3-17. ENGAGEMENT OF SNAP TARGETS

In many instances the sniper will be presented with a target
that will show itself for only a brief moment. Under these
circumstances it 1is very important to concentrate on trigger
control. Trigger control is modified to a very rapid pull of the
finger directly to the rear without disturbing the lay of the
weapon .

Another wvaluable skill for the sniper to learn is the quick-
kill shooting technique. The sniper is most vulnerable during
movement. Not only will he be compromised because of his heavier
equipment requirement, but he will be at a disadvantage because of
his large, optically-sighted sniper rifle. Using the guick-kill
technigue, the sniper or observer can engage a target very rapidly
at close range. This is very useful for chance encounters with the
enemy and when security is threatened. The rifle is carried
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pointing to the spniper’s front. The muzzle of the weapon will
always point where the sniper is looking, not at pert arms. When
the rifle is raised to shoot, the eye is looking at the target. As
the sniper loocks at his target, the weapon lines on the target, and
at the same movement, the sniper fires. This technique must be
practiced to cbtain preficiency. It is neot "wild shooting”, but a
learned technique, A close analogy could be made to a skeat
shooter who points his shotgun as opposed to sighting it.

3-18. SHOOTING THRDUGH OBSTACLES AND BARRIERS
Glass E!gutrltgun

Another variable the sniper may encounter is the effect that
glass penetration has onh exteriocr and terminal kallistics. The
OSMC conducted a test by firing at an B by 9 inch pane of safety
glass at 90 degree and 45 degree angles with the following
results:

¢ PRegardless ¢f the angle, the path of the test bullet core
was not affected up to 5 feet beyond the point of initial impact.

© At an angle, glass fragments were always blown perpen-
dicular te the glass plate.

© The M11B 173 grain bullet’s copper jacket fragments upon
impact. All of the bullet fragments followed an erratic path both
in height and width. Each of the main cores (lead) began to tumble
about 2 feet from the initial impact peint.

© Due to the lamination of safety glass with a sheet plastic,
large fragments of plastic were embedded in the target one foot
Irom the point of impact. Theses fragments were large encugh to
cause severe wounds.

o Glass fragments did not penetrate targets farther than one
foot from the peoint of impact.

o It can be concluded that anyone near the glass would be
injured.

The US Army conducted a penetration test by firing 1 yvard from
a glass plate and through the glass plate at a silhouette target
100 yards away. Of the 14 test shots through various types of
glaas, only 2 shots hit the target. Therefore, as indicated by
both the USMC and US Army tests, snipers should try to aveoid
engaging targets reguiring glass penetration.

Tc support the M24 SWS program, two tests were conducted with
the M118 Special Ball ammunition at a range of BOO meters. The
first test used a test sample of ballistic kevlar, and the second
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test used a 10-gauge, mild stesl plate. Testing personnel
positioned a witness plate behind each of these targets. Witness
plates consist of a 0.5 mm sheet of 202473 aluminum to measure
residual velocity/energy. To pass the test, the bullet had to
penetrate both the target and witness plate. Results of these
testes follow:

o MllB versuse Ballistic Kevlar. When 10 rounds were fired at
13 layers of ballistic kevlar (equivalent tc the US personal armor
Bystem ground troop vest), full penetration was achieved of both
the test sample anﬂfthq aluminum witness plate.

I

0 M118 versus Mild Steel Plate. When 20 rounds were fired at
a 3.42 mm thick (l0-gauge) SAE 1010 or 1020 steel plate {Rockwell
hardness of B5S to B70), 16 achieved full penetration of both the
test sample and aluminum witness plate. The 4 failing rounds
penetrated the steel plate but only dented the witness plate.
These 4 rounds were considered to have insufficient terminal energy
to be effective,

3-1%. COLD BORE FIRST SHOT HIT

On a migsion, a sniper will rarely get & ascond shot at the
intended target. The sniper must hit his target with the first
shot with a high degree of probabllity. This requirement places a
great deal of importance on the maintenance of a solid sniper’s log
book. Whenever the sniper conducts a live-fire, he should develop
& data base on his SWS and its cold bore zerc. The sniper uses the
integrated act of firing one round to hone his sniping skills. By
maintaining & detailed log book, the sniper develops confidence 1in
his system’s ability to provide the "one shot--one kill"™ that is
the goal of every sniper. The sniper must pay close attention to
the maintenance and cleanliness of his rifle, and his proficiency
in the marksmanship fundamentals. This exercise also develops the
team work within the sniper pair required to accomplish the
mission. The Bsniper should attempt to obtain his cold bore data at
all ranges and climatic conditions. The bore and chamber must be
completely dry and free of all lubricants. The esxact point of
impact of the bullet should be annotated in the log boock. Keeping
a file of the actual paper targets used in addition to the log book
is even better. This data will helip to detect trends that can be
used to improve the sniper’s performance.

3-20. LIMITED VISIBILITY FIRING

The US Army currently deces not field a completely satiafactory
night wision sight for its SWS. The best compromise using issus
equipment is to mount a PVE-4 onto a M16A2. This NVD should be
kept permanently mounted to avoid zeroing problems. This system is
adeguate because the rifle’s effective range matches that of the
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N¥YD's ability to distinguish target details. The M24 apnd M21 canp
be used during limited visibility operations if the conditions are
favorable. Moonlight, artificial illumination, and terrain will
determine the potential effectiveness. The sniper will find that
the reticle will fade out during limited visibility. Rather than
trying to strain his eyes tc make out the reticle, the sniper
should instead use the entire field of view of the telescope as the
aiming device, Live fire exercises will help the sniper to
determine his own maximum effective range.

Another cnnai\cratinn.during'1imited*visihility firing is that
of muzzle flash. -~-The Mlé and the M21 are both equipped with
excellent flash suppressors. The enemy would have to be very close
Or using NVDs to pinpoint a couple of muzzle flashes. The M24, on
the other hand, does not have a flash suppressor at all. The
sniper will have to compensate for this deficlency by hide
selection, location, and even ammunition lot. A loophole will go
& long ways toward minimizing the muzzle flash. The M24‘s problem
will be exacerbated when it is converted to the 300 Win Mag, with
its correspondingly larger muzzle flash.

3-21. NBC FIRING

Performance of long-range precision fire is difficult at best
during NBC conditions. Enemy NBC warfare creates new problems for
the sniper. Not only must the sniper properly execute the
fundamentals of marksmanship and contend with the forces of nature,
he must overcome cbstacles presented by protective equipment.

a
The greatest problem while firing the M24 with the M17-zeries
protective mask was that of recoil breaking the seal of the mask.
Alsc, due to filter elements and hard eye lenses, the sniper could
not gain and maintain proper stock weld and eye relief.
Additionally, the cobserver could not gain the required eye relief
for observation through his M49% spotting telescope. However,
testing of the M25-series protective mask provided the following
results:

G Because of its separate filtering canister, the stock
weld was gained and maintained with minimal effort.

a] Its flexible face shield allowed for excellent
observation. This also allowed the sniper and observer to achieve
proper eye relief, which was needed for observation with their
respective telescopes.

=
Firing in MOPP has a significant effect on the ability to
deliver precision fire. The following problems and solutions have
been identified:
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o Eve relief. Special emphasis must be made in maintaining
proper eye relief and the absence of scope shadow. Maintaining
consistent stock weld is a must,

O Trigger control. Problems encountered with trigger
control consist of the seﬂi;qﬁf touch and stock drag.

l
* Sense of touch. When gloves are worn, the sniper
cannot determine the amount of pressure -he is applying to the
trigger. This is of particular importance if the sniper has his
trigger adjusted for a light pull. Training with a glove will be
beneficial; however, the trigger should be adjusted to allow the
sniper to feel the trigger without accidental discharge.

i Stock drag. While training, the sniper should have
his obaerver watch his trigger finger to ensure that the finger and
glove are not touching any part of the rifle but the trigger. The
glove or finger resting on the trigger guard moves the rifle as the
t{igger is pulled to the rear. The sniper must wear a well-fitted
glove.

o Veartical Sight Picture. The sniper naturally cants the
rifle inte the cheek of the face while firing with a prectective
mask. Using the vertical cross hair of the reticle as a reference
mark, he keeps the weapon in a vertical position. Falilure to do
this will cause shots to hit low and in the direction of the cant.
Also, windage and elevation corrections will not be true.

o Sniper/Cbhserver Communications. The absence of a voice-
mitter on the M25-series protective mask creates an obstacle in
relaying information. The team either speaks louder or uses

written messages. A system of foot taps, finger taps, or hand
gignals may be devised. Communication is a must; training should
include the development and practice of communications at different
MOPP levels.

The easiest sclution to NBC firing with the M24 SWS is to use
the Harris bipod. The bipod helps to stabilize the rifle, and
allows the sniper tec maintain a solid position behind the rifle as
he cants his head to achieve a proper sight picture, The sniper
can alsc try tilting his head down so that he is looking up through
the telescope., NBC firing must be incorperated into live fire
ranges so that the most comfortable and effective position can be
developed. Also, a detailed log book should be developed that
addresses the effects of NBC firing.
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WiKDAGE BOLD-OFFS IN KILS FOR 7.E2ne NY, M118

TABcE 2-2

Range [Wind | 3 ¥¢R 5 X 17 KPH 1€ NPH [ 12 PN 15 Kok | 16 FOH T30 Wor)
Ketars |} Value Eii{a | Mila Kils Kils Kils Fils Mils Fils
* 1/2 e.6_]-B.8 | e.8 e.e 8.8 .25 | ©.°% €.25
L_gee FULL! 9.p Q.8 8.25 | 8.25 | @.5% a.s 8.5 B.S
1/2 g.a 8.e B.25% | @8.2% e.25 e,25 8.5 2.5
08 FULL | @.@ .25 | 8,25 1 8.3 e.75 8.75 1.8 1.8
1/2 e.a @251 8,25 [ 0.2% 8.5 8.5 e. 7% e.75
490 FUtL | e.25 ] @.25| @.% B.75 e.75 1.0 1.25 1.5
172 2.0 8.2%1 8.25 | 6.5 a.s e.75 2,75 1.8
500 FULL| e.25] e.5 p.5 B.75% 1.0 1.2% 1.5 1.7%
1/2 .o 0.25 | 8.5 B.5 8,75 B.75 1.8 1.8
&oe FULL| @.25[ @.5% g,75 | 1.0 1.2% 1.5 2.9 2.8
1/2 8.25] C.2%] B.5 | 2.7% .75 | 1.8 1.6 1.5
7e@ | FuLLl e.5 | @8.75] 1.8 | 1.25 | 1.5 1.75 | 2.25 1 2.5
172 8.2 B.5 8.5 B.75 B.75 1.0 1.2% 1.5
aee FULL! 8.5 8.75| 1.8 1.5 1.75 2.8 2.% 2.75
1/2 e.25 e.5 8.5 .75 1.8 1.25 1.5 1.5
5@@ FULL| 9.% 2.75| 1.8 1.5 1.7% 2.25 2.75 2.0
172 .25 8.9 | @.751 1.8 1.0 1.25 1.5 1.75 |
1809 FULLY B.5 1.8 1.2% | 1.78 2.8 2,25 3.9 3.25

1f engaging a soving target thet {a moving with the wind then subtract the
above values, when aoving ageinst the wind then add the above values.

WIKDASE HOLDOFTS IN KINUTES OF ANGLE (MOA) FOR 7.62mn NY, Klla8

Range | Wind | 3 KPR |8 FPE| 7 KPR |10 FPR| 12 FPRT 35 7R TS0 PP 28 KPK
Heteran vlly: ®in. Hin. Kin. Hin, Kin, Kin. Fin, Ein.
1/2 e 2.5 e.5 2.5 e.5 1.8 1.6 1.8 |
2ep FuLL| e.s 0.5 1.8 1.8 1.% 1.5 2.9 2.8
172 6.5 | 8.5 | e.5 1.0 1.0 1.8 1.5 1.5
380 TULL[ e.% 1.0 1.8 1.5 2.0 2.5 3,8 3.5
172 6.5 | 8.9 1.8 1.8 [ 1.5 1.5 2.8 | Z.€
400 FULL] @.5 1.8 1.5 2.8 2.5% 3.5 4.0 4.5
172 2.5 a.5 1.0 1.5 1.5 2.0 2.5 Z.5
S0 FULL| 1.8 1.5 2.9 2.5 3.% 4.0 - 5.5
1/2 2.5 1.8 1.8 1.5 1.5 2.5 3,0 3.5
609 FULL| 1.8 1.5 2,5 | 3.5 4.0 5.0 6.0 6.5
1/2 2.5 1.0 1.5 2.8 | 2.5 2.5 3.5 %.0
709 FULL] 1.9 2.8 2.5 £.0 4.% 5.8 7.6} 7.5
172 0.5 | 1.@ | 1.5 z.e Z.5 3.5 4.0 4.5
see FULL| 1.3 2.0 3.0 4.5 5.8 6.5 8.9 5.0
172 | 0.5 [ 1.8 | 1.5 | 3% 5.8 3.5 4.5 L
$00 FULL| 1.5 2.5 3.5 %.8 6.B 7.5 9.0 18,0
1/2 i.e 1.5 2.8 | 4.8 | 3.5 4.5 5.5 £.0
1020 FULL] 1.% 3.0 4,8 5,5 &.5% 8.@ 8.8 11.8

If engeging a moving target thet ia moving with the wind then subtract the
above valuss, vhan soving against the wind than add the above velues,
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BLACK LIRE RETICLE PATTERN

Through experience and test firing (zeroing), $t has been determined
that the placement of the reticls index marks produce the above noted
range zercing reference points.

Using these aiming points in the center of mass of & target will enable
the sniper to obtain a first-round hit.
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Chapter 4
FIELD SKILLS

The sniper’s primary mission is to reduce selected enemy
targets with leng-range precision fire. How well he accomplishes
his mission depends on the Kknowledge, understanding, and
application of varicus field technigues and skills that allow him
tc move, hide, obaserve, and detect targets. This chapter discusses
the field techniques and skills that the sniper must learn before
employment in support of combat operations. The sniper‘s
application of these skills will affect his survival on the
battlefield,

4-1. CAMOUFLAGE

Camouflage is one cf the bhasic weapons of war. It can mean
the difference between a successful or unsuccessful mission. To
the sniper team, it can mean the difference between life and death.
Camouflage measures are important since the team cannot afford to
be detected at any time while moving alcne, as part of another
element, or while coperating from a firing position. Marksmanship
training teaches the sniper to hit a target, and a knowledge of
camouflage teaches how to escape becoming a target., A sniper must
be camouflage conscious from the time he departs on a mission until
he returns. Paying attention to camouflage fundamentals is a mark
of a well-trained sniper. See FM 5-20 for more details.

o
The proper use of camouflage clothing and equipment, both

artificial and natural, requires careful attentiocn to the following
fundamentals:

o Take advantage of all available natural concealment, such
ags trees, bushes, grass, earth, manmade structures, and shadows.
o Alter the form, shadow, texture, and color of objects.
o Camouflage against ground and air observation.
o Camcuflage a sniper post as it is prepared,
" Study the terrain and vegetation in the area.

Arrange grass, leaves, brush, and other natural camcuflage to
conform to the area.

» Use cnly as much material as is needed. Excessive
use of material (natural or artificial) can reveal a sniper’s posi-
tiomn.



* Obtain natural material over a wide area. Do not
strip an area, as this may attract the enemy’s attention.

* Dispose of excess soil by covering it with leaves
and grass or by dumping it under bushes, into streams, or into ra-
vines. Plles of fresh dirt indicate that an area is occupied and
reduces the effectiveness of camouflage,

o The aniper and his egquipment nmust blend with the natural
background. Remember, vegetation chahges color many times in an
area.

Camouflage in Various Geographical Areas

One type of camouflage cannot be used in all types of terrain
and gecgraphic areas. Before operations in an area, a sniper
should study the terrain, the vegetation, and the lay of the land
tc determine the best possible type of personal camcuflage.

o In areas with heavy snow or in wooded areas with snow-
covered brush, a full white camouflage guit with gray shading can
be used. With snow on the ground and the brush not covered, white
trousers and green-brown tops are worn. A hood or vell in show
areas ias very effective, and eguipment should be striped or totally
covered in white. In snow regions, wvisibility during a bright
night 13 nearly as good as during the day, giving snipers full-time
capabilities, but movement must be undertaken along ecarefully
coocealed routes.

o In sandy and desert areas that have little vegetaticn,
textured camouflage is normally nct necessgary. Still, proper
coloring of a suit that breaks up the sniper’s human outline i=s
needed, Blending tan and brown colors ls most effective. A bulky-
type smock of light material with a hood works well. The hands,
face, and all sgquipment should be blended into a solid pattern that
correaponds with the terrain. The snipar must make full use of the
terrain by using properly selected and concealed routes of
movement,

o In urban areas, when deployed with regular troops in a
built-up area, the sniper should be dressed like the troops in the
area. When the sniper is in position, he should be camouflaged to
match the area he is in. A bulky, shapeless, gray camouflage suit
that has been colored to match rubble and debris of the urban area,
making sure the outline of the head is broken up by some type of
hood, can be uged. Movement should be extremely slow and careful,
if at all, during daylight hours because of the unlimited amount of
pessible enemy sniper positions.

o In Jjungle areas, foliage, artificial camcuflage, and
camouflage paint are used in a contrasting pattern that will blend
with the texture of the terrain. In a very hot and humid area,
only a light camouflaged suit can be worn. A heavy suit will cause
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a losa of too much bedy fluid. The vegetation is usually very
thick in jungle areas, sc the sniper can rely more on using the
natural foliage for concealment.

amoufla During Move

The sniper must be camouflage-conscious from the time he
departs on a mission until the time he returns. The sniper must
constantly observe the terrain and vegetation changes to pick the
most concealed routes of advance and be certain he is camouflaged
properly. He should utilize shadows caused by vegetation, terrain
features, and man-made features to remain undetected. He must
master the technigues of hiding, blending, and deceiving.

o Hiding. Hiding is completely concealing the body from
observation by lying ipn thick vegetation, lying under leaves, or
even by digging a shallow trench and covering up in it. The
technique of hiding may be used if the sniper stumbles upon an
enemy patrol and immedjate concealment is needed or if he wishes to
"lay low" during daylight hours to await darkness.

o Blending. Blending is the technigque used to the greatest
extent in camouflage, since it is not always possible to completely
camouflage jin such a way as to pe indistinguishable from the
surrounding area. A sniper must remember that his camouflage needs
to be s0 nearly perfect that he cannot be reccgnized through
optical gear or with the human eye. He must be able to be loocked
at directly and not be seen. This takes much practice and
experience,

o Deceiving. In deceiving, the enemy iz tricked into a
false conclusion regarding the sniper’'s location, intentions, or
movement . By planting objects such as ammunition cans, food
cartons, or something intriguing, the sniper decoys the enemy into
the open where he can be brought under fire, Cutting enemy
communications wire and waiting for the repair personnel is another
technigque. After & unit has left a bivouac area, a saniper can be
left behind to watch for enemy scouts that may search the area.
Manneguinsz can be used to lure the enemy sniper into firing,
thereby revealing his position.

a
A target indicator is anything a sniper does or fails to do
that will reveal his position to an enemy. A sniper must know
these target indicatoras if he is to locate the epemy as well as
prevent the enemy from locating him. These target indicators are
grouped into four general areas: olfactory, tactile, auditory, and
visual.

o Olfactory. Olfactory indicators are those indicators
that the sniper can smell. Cooking food, fires, cigarettes,
aftershave lotion, soap, and insect repellents are examples. Most
olfactory target indicators are caused by the sniper’s bodily
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functions. This target indicator can be eliminated by washing the
body, burying body wastes, and eliminating the cause.

o Tactile. Tactile indicators are those indicators that
the sniper can touch, i.e., trip wire, phone wire, hide positions.
The tactile indicator is used mainly at night. Tactile indicators
are defeated through the preper construction of sniper hides.

o Auditory. An auditory target indicator is a sound that
can be made by movement, eguipment rattling, or talking. These
target indicators are most noticeable during hours of darkness.
The enemy may dismiss small noises as natural, but when they hear
someone speak, they know for certain that others are near.
Equipment shculd be silenced before a mission so that no sounds
will be made while the sniper 1s running or walking. Auditory
indicators are defeated through noise discipline and proper
egquipment preparation.

o Visual. The visual target indicator is the most
important target indicator. The primary reason the sniper is
detectad is because he has been seen by the enemy. Subcategories
of visual target indicators will aid the sniper in locating the
anemy and will help prevent the sniper from being detected. visual
indicators are defeated through the proper use of the principles of
concealment .

® Movement. The human eye is attracted to movement.
A stationary target may be impossible to locate; a slowly moving
target may go undetected; but a gquick or jerky movement will be

seen quickly. This indicator is most noticeable during hours of
daylight.

bl Improper camouflage. Improper camouflage is a
contrast of colors that does not match the area of operation.

® Shine. Shine comes from reflective objects exposed
and not toned down. The lenses of optical gear will reflect light.

» Qutline. A sniper must disguise the outline of his
body. The use of the ghillie suit will aid in breaking up the
outline.

* Geometric shapes, In this world, all shapes in the
woods and forests are irregular. Weapons, optical gear, and
buildings are geometric shapes that will stand out.

* Silhouette. A sniper may silhouette himself against
a lighter or darker background that will contrast, showing a
distinct outline,



» Disturbance of wildlife. A sniper may give himself
away 1lf any of the following occur: birds suddenly flying away, a
sudden stop of animal noises, or animals being spoocked.

Principles of Copcealment
o] Shape. Mllitary egquipment and personnel have familiar
outlines and specific shapes that are easily recognizable. A
sniper must alter or disguise these revealing shapes and outlines.
c Shadows. Shadows, 1if used correctly, can be very
effective in hiding a sniper’'s position. Shadows can be found

under most conditions of day and night.

o Silhcuettes, Silhouettes can be easily seen in the
daytime as well as at night. A sniper must break up the cutline of
his body and his equipment so that it blends with the background in
order to reduce the possibility of his silhouette being recognized.

o Surface, Reflections of light on shiny surfaces can
instantly attract attention and can be seen for great distances.
Objecta that have a distinguishable surface, such as hats, gloves,
and shirt sleeves must be camouflaged in order to remain unseen.

o Spacing. Spacing will normally become a more important
factor when more than one sniper team is deployed together, but it
is still a factor with one sniper team. A sniper team must
consider the spacing between team members when moving to an
objective and at the objective or firing position. This will
normally depend on the terrain and the enemy situation.

o Color. Changing aeasons cause vegetation to change. A
sniper must be aware of the coler of vegetation so that he does not
contrast with it.

o Movement. The most commen reason why a sniper’s position
is revealed to the enemy is due to movement. Even if all other
indicators are absent, movement can give a sniper’s positicn away.

o Siting. §8iting is dependent upon three factors:

® Mission.
* Dispersion (more than one sniper team per
objective),
L Terrain patterns {rural, urban, wooded, barren).
f terns ather
Weather conditions for the duration of the mission must be
considered, since the weather changes. Terrain patterns vary

during the mission. The terrain pattern at the objective may be
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quite different from the pattern of the routes to and from the
objective.

Types of Camouflage

.The two types of camouflage that the sniper team can use to
camouflage itself and its equipment are natural and artificial.

o Natural. Natural camouflage is vegetation or materials
that are native to the given area. The sniper team should always
augment its appearance by using some natural camcuflage. Natural
foliage, properly applied, is preferred to artificial material, but
the sniper must be aware of wilting.

o Artificial. Artificial camcuflage is any material or
substance that is preduced for the purpose of coloring or covering
something in order to conceal it. Camouflage sticks or face paints
are used to cover all exposed areas of skin, such as face, hands,
and the back of the neck. The parts of the face that form shadows
ghould be darkened. The sniper team uses three types of camouflage
patterns:

* Striping., Used when in heavily wooded areas, and
leafy vegetation is scarce.

" Blotching. Used when an area is thick with leafy
vegetation.

* Combination. Used when moving through changing

terrain. It is normally the best all-round pattern.

Camouilage Materials

The types of camcuflage materials to be applied to exposed
skin are as follows:

o Artificial materials {or manufactured materials).
o Army issued camcouflaged paint sticks.
* Leam and 1light green--used for light-skinned
personnel, in all but snow regions,
* Sand apd light green--used for dark-skinned
personnel, in all but snow regions.
* Loam and white--used for all personhel in snow-
covered terrain.
o Commercial hunter’s paint. There are many different
colors.
o Stage makeup.



0 Bear grease.
o Natural materials (or self-made materials).
) Burnt cork.

* Charcoal,
* Lampblack {(carbide).

" Mud.

CAUTION: Dyes or paints should not be used, as they do not
come off.

lothi
o U8 Army uniforms.
. Camouflage fatigues.
" Battle dress uniforms (BDUs).
* Desert BDUE.

" Overwhites.

* Desert night camouflage uniforms.
C Foreign army uniforms,
o) Gloves/mittens.
o Head masks.

* Balaclavas.

* Veils.

" Head covers,

* Kaffias.
b Ghillie or sniper hats.

The term “ghillie suit"™ originated in Scotland during the
1800s. Scottish game wardens made special camouflage suits in
order to catch poachers. Today the ghillie suit is a specially

made camouflage uniform that is covered with irregular patterns of
garnish or netting {Figure 4-1-1j.



Gnillie suits can be made from BDUs or one-plece aviator-type
uniforms. Turning the uniform inside out places the pockets inside
the suit. This protects items in the pockets from damage caused by
crawling on the ground. The front of the ghillie suit should be
covered with canvas or some type of heavy cloth to reinforce it.
The knees and elbows should be covered with two layers of canvas,
and the seam of the crotch should be reinforced with heavy nylon
thread since these areas are prone to wear out more often. Shoo-
goo is excellent for attaching the canvas to the uniform.

The garnish or netting should cover the shoulders and reach
down to the elbows on the sleeves. The garnish applied to the back
of the suit should be long enough to cover the sides of the sniper
when he is in the prone position. A bush hat is also covered with
garnish or netting. The garnish should be long enough to break up
the outline of the sniper's neck, but should not be so long in
front to obscur his vision or hinder movement. & cut-up hammock
makes an excellent foundation feor the garnish.

A veil can be made from a net or piece of cloth covered with
garnish or netting. It covers the weapon and sniper's head when in
a firing position. The veil can be sewn into the ghillie suit or
carried separately. The veil can also be sewn into a boonie hat,
Remember, a ghillie suit does not make one invisible and is only a
camouflage base. Natural vegetation should be added to help blend
with the surroundings.

e fo t
The sniper must camouflage all the eguipment that he will use.
However, he ensures that the camouflage does not interfere with or
hinder the operation of the eguipment,

Rifles. The sniper weapcn system and the M16/M203 should also
be camouflaged to break up their outlines. The sniper must not
bind the scope of the M21 to a point that it will not adjust
properly or have loose garnish that will get caught in the bolt of
the rifle. The sniper weapon system can be carried in a “"drag bag’
(Figure 4-1-2), which is a rifle case made of canvas and covered
with garnish similar to the ghillie suit. However, the rifle will
not be combat ready while it is in the drag bag.

Optics. Optics used by the sniper team must alsc be camou-
flaged to break up the outline and to reduce the possibility of
light reflecting off the lenses. Lenses can be covered with mesh-
type webbing or nylon hose material.

ALICE pack. 1If the sniper uses the ALICE pack while wearing
the ghillie suit, he must camouflage the pack the same as the suit.
He can use paints, dyes, netting, and garnish.



Facial Camouflage Patternhs
Facial patterns can vary from irregular stripes across the

face to bold splotching. The best pattern, perhaps, is a
combination of both strips and blotches. Avoid wild types of
designs and ceolors that stand out from the background. Cover all
exposed skin, to include:
The hands and forearms.
The neck, front and back.
The ears, as well as behind the ears,
The face.
Forehead--darkened.
Ehaekhnnes--dnrkanﬁd.
Nose--darkened.
Chin--darkened.
Under eyes--lightened.
Under nose--lightened.

Under chin--lightened.

Removanl LIRS - BLE ' . 1Tl A RRC niide
The sniper weapon should be painted with a removable paint
("Bow Flage") so that the colors can be changed to suit different
vegetation and changing seasons. Bow-Flage spray paint will not
affect the accuracy or performance of the weapon; however, care
must be taken when applying this paint. Bow-Flage should not
contact the lens of optical equipment, the bore of the weapon, the
chamber, the face of the bolt, the trigger area, or the adjustment
knobs of the telescope. Bow-Flage is easily removed with Bow-Flage
remover or Shooters Choice cleaning solvent, but it will not damage
the weapon to be stored with the paint on it.

The sniper team may have to use field-expedient camouflage if
other methods are not available. Instead of camouflage sticks or
face paint, the team may use charcoal, walnut stain, mud, or
whatever works. The team will not use oll or greasze due to the
strong odor. Natural vegetation can be attached to the body by
boot bands or rubber bands or by cutting holes in the uniform.



4-2, COVER AND CONCEALMENT

The proper understanding and application of the principles of
cover and concealment used with the proper application of
camouflage protects the sniper team from enemy observation.

Cover
Cover is natural or artificial protection from the fire of
enemy weapons. Natural cover (ravines, hollows, reverse slopes)

and artificial cover (fighting positions, trenches, walls) protects
the aniper team from flat trajectory fires and partly protects it
from high-angle fires and the effects of nuclear explosions. Even
the smallest depression or feold in the ground may provide scome
cover when the team needs it most. A &é-inch depressicon, properly
used, may provide enough cover to save the sniper team under fire.
It must always look for and take advantage of all cover the terrain
offers. By combining this habit with proper movement techniques,
the team can protect itself from enemy fire., To get protection
from enemy fire when moving, it uses routes that put cover between
itself and the places where the enemy is known or thought to be.
The team uses natural and artificial cover to keep the enemy from
seeing and firing at it.

Loncealment

Concealment is natural or artificial protection from enemy
observation. The surroundings may provide natural concealment that
needs no change before use (bushes, grass, and shadows). The
sniper team c¢reates artificial concealment from materials, such as
burlap and camouflage nets, or it can move natural materials
{bushes, leaves, and grasa) from their original locatien. The
aniper team must consider the effects of the change of seasons on
the concealment provided by both natural and artificial materials,

The principles of concealment include the following:

o Avoid unnecessary movement. Remain still--movement
attracts attenticon. The sniper team’s position may be concealed
when it remains still, yet easily detected if it moves. This
movement against a stationary background makes the team stand out
clearly. When the team must change positions, it moves carefully
over a concealed route to the pnew position, preferably during
limited wvisibility. It moves inches at a time, slowly and
cautiously, always scanning ahead for the next position.

O Use all avajlable concealment:

" Background, Background is important; the sniper
team must blend with it to prevent detection. The trees, bushes,
grass, earth, and man-made structures that form the background vary
in color and appearance. This makes it possible for the team to
Plend in with them. The team selects trees or bushes to blend with
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the uniform and tec abscorb the figure cutline. It must always
assume that its area is under observation.

* Shadows. The sniper team in the open stands out
clearly, but the sniper team in the shadows is difficult to see.
Shadows exist under most conditions, day and night. 2 sniper team
should never fire from the edge of a wood line; it should fire from
a position inside the wood line {in the shade or shadows provided
by the tree tops).

o Stay low to observe. A low silhouette makes it difficult
for the enemy to see a sniper team. Therefore, the team observes
from a crouch, a sgquat, or a prone position.

o Expose nothing that shines. Reflection of light on a
ehiny surface instantly attracts attention and can be seen from
great distances, The sniper uncovers his rifle scope only when
indexing and reducing a target. He uses optics cautiously in
bright sunshine because of the reflections they cause.

= Avold skylining. Figures on the skyline can be seen from
a8 great distance, even at night, because a dark cutline stands out
against the lighter sky. The silhouette formed by the body makes
a good target.

o Alter familiar outlines. Military equipment and the
human body are familiar outlines to the enemy. The aniper team
alters or disguises these revealing shapes by using the ghillie
suit or outer smock that is covered with irregular patterns of
garnish. The team must alter its outline from the head to the
scles of the boots.

o Keep quiet. Noise, such asg talking, can be picked up by
enemy patrols or cbservation posts. The team silences gear before
a mission so that it makes no sound when it walks or runs.

4-3. INRDIVIDUAL AND TEAM MOVEMENT

In many cases the success of a aniper’s mission will depend
upon his being able to close the range to his target, engage or
observe the target, and withdraw without being detected. To do
this, he must be able toc move silently through different types of
terrain.

.+ ent
Ags with any mission, the sniper team must make preparations
prior to movement. They must make a detailed study of large-scale
maps and aerial photographs of the area, they must interview
inhabitants and people who have been through the areas before, and
they must review any other intelligence available about the area.
Sand tables of the area of operations may be constructed to agsist
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in forming and rehearsing the plan. They must also select
camouflage to suit the area., The aniper team must allow enough
time for the selection of the proper camouflage, which should match
the type of terrain the team will be moving through. Prior to
movement, an inspection should be held for all personnel to ensure
that all shiny equipment is toned down and that all gear is
silenced. The sniper must ensure that only mission essential gear
is taken along.

o Route selection. In selecting routes of movement, a
sniper should try to avoid known enemy positions and obstacles,
open areas, and areas believed to be under enemy observation. The
sniper should select routes that make maximum use of cover and
concealment; trails should never be used. Advantage should be
taken of the more difficult terrain--swamps, dense woods, etc,

o - Movement. The sniper team cannct afford toc be seen at
any time by anyone, Therefore, their movement will be slow and
deliberate. The movement over any given distance will be
considerably slower than infantry units. Stealth is a sniper’s
security.

Rulep of Movement

When moving, the sniper team should always remember the
fellowing rules:

o Always aggsume that the area is under enemy observation.

0 Move slowly. A sniper counts his movement progress by
feet and inches,

QO Do not cause the overhead movement of trees, bushes, or
tall grasses by rubbing against them.

o Flan every movement and move in segments of the route at
a time.

L] Stop, loock, and listen often.

o Move during disturbances such as gunfire, explosions,

aircraft nolse, wind, or amything that will distract the enemy’s
attention or conceal the team’s movement.

f Mov
The sniper team will always move with caution; they will
employ various methods of walking and crawling based upon the enemy
threat and the speed cof movement reguired.

o Walking. Walking is the fastest and easiest way to move
when extreme silence is desired. It is alsc the most expedient
form of individual sniper movement. It is used when threat is low
and speed is important. The sniper walks in a crouch to maintain
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a low prcfile with shadows and bushes so as not to be silhouetted
(Figure 4-3-1). When walking, the sniper ensures that his footing
is solid. He keeps his weight on one foot as he raises the other,
being sure to clear all brush; then gently sets the meoving foot

down, toes first, and then the heel. Short steps are taken to
maintain balance. The weapon is carried in line with the body by
grasping the forward sling swivel. The muzzle is kept pointed

down. At night, the weapon is held close to the body to free the
cther hand to feel for cbstacles.

o Hands and knees crawl. This crawl is used when cover is
adequate or silence is necessary. It is self-explanatory in that
the sniper uses his hands and knees to crawl (Figure ¢-3-2). The

rifle is held in one hand close to the chest in line with the body
or placed on the ground along the side of the body. The weight of
the upper body is supported by the opposite arm. While supporting
the rifle in one hand, the sniper picks a point ahead to position
the opposite hand and slowly and guietly moves the hand into
position. Wwhen moving the hand into position, the sniper may
support the weight of his upper body on the opposite elbow. The
sniper then alternately moves his hands forward, being careful not
to make any noise. Leaves, twigs, and pebbles can be moved out of
the way with the hand if absolute silence is reguired.

o High crawl. The high crawl is used when cover is more
prevalent or when speed is required (Figure 4-3-3). The body is
kept free of the ground and the weight rests on the forearms and
the lower legs (shins). The rifle can either be carried as in the
low crawl or cradled in the arms. Movement is made by alternately
pulling with each arm and pushing with one legq. The sniper can
alternate legs for pushing when cover is adeguate. An alternate
method is to pull with both arms and push with one leg. The sniper
should ALWAYS keep in mind that the head and buttocks cannot be
raised too high and the legs must not be allowed toc make excessive
noise when being dragged over brush and debris.

O Medium crawl. The medium crawl is used in fairly low
cover {Figure 4-3-4). It is faster than the low crawl and less
tiring to the body. The medium crawl is similar to the low crawl,
except that one leg is cocked forward to push with., One leg is
used until tired; then the other leg is used. However, the sniper
must not alternate legs, as this causes the lower portion of the
body to rise into the air.

o Low crawl. The aniper uses the low crawl when an enemy
is near, when vegetation is sparse, or when moving in or out of
position to fire or to observe (Figure 4-3-51. To low crawl, the

sniper lies face down on the ground, legs together, feet flat on
the ground, and arms to the front and flat on the ground. To carry
the rifle, the sniper grasps the upper portion o¢f the sling and
lays the stock on the back of his hand or wrist, with the rifle
lying on the inside of his body under one arm. The rifle can be
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pushed forward as the sniper moves. However, care must be taken to
ensure that the muzzle does not protrude into the air or stick into
the ground. To move forward, the sniper extends his arms and pulls
with his arms while pushing with his toes, being careful not to
raise his heels or head. This type of movement is extremely slow
and reguires practice to keep from using guick or jerky movements.

o} Turning while crawling. It may be necessary to change
direction or turn completely arcund while crawling. To execute a
right turn, the shiper moves his upper body as far to the right as
possible and then moves his left leg to the left as far as
possible. The right leg is then closed to the left leg. This will
create a pivot-type movement (Figure 4-3-6)., Left turns are done
in the opposite fashion.

Q Backward movement. The sniper moves backwards by
reversing the crawling movement.

o Assuming the prone position. The sniper assumes the
prone position from a walk by stopping, tucking his rifle under his
arm, and crouching slowly. Simultaneously, he feels the ground
with the free hand for a clear spot. He then lowers his knees, one
at a time, to the ground. He shifts his weight to one knee and

lifts and extends the free leg to the rear. The toes are used to
feel for a clear spot. Relling ontec that side, he then lowers the
rest of his body into position.

ta] Night movement. Movement at night is essentially the
same as movement during the day, except that it must ke slower and
more deliberate because ¢of the limited visibility. The sniper has
to rely on the senses of touch and hearing to a greater extent. If
at all posaible, the saniper sahould move under the cover of
darkness, fog, haze, rain, or high winds to ceonceal his movement.
This is a safety factor; however, it makes the enemy harder to spot
and specific positicons or landmarks harder to locate,

Stalking

Stalking is the sniper‘s art of moving unseen into a firing
position within 2 range that will ensure a first-round kill and
then withdrawing undetected. The stalk incorporates all aspects of
field craft and can conly be effectively learned by repeated
practice over various types of ground.

o Reconnaissance. The sniper should conduct & complete
reconnaissance prior to his mission. Seldom will a sniper have an
opportunity to view the ground. He must rely on maps and aerial
photographs for his information. The sniper should address the
following before stalking:

* Location, position, or target to be stalked.
w Cover and concealment.
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* Best possible firing position to engage targets.

* Best line of advance to stalk.

* Obstacles, whether natural or artificial.

* Observation points along the route.

* Known or suspected enemy locations.

* Method of movement throughout the mission.

* Withdrawal route (to include method of movement).

o Conduct of the stalk.

* A sniper may lose his sense of direction while
etalking, particularly if he has to crawl for any appreciable dis-
tance, The chances cof this happening can ke reduced if:

o A compass, map, and aerial photograph are used
and the route, direction, and distance to various checkpocints are
thoroughly and accurately plannead.

o A distinct landmark or two, or even a series,
have been memorized.

o The direction of the wind and sun are noted.
However, the sniper must bear in mind that over a long periocd of
time the wind direction can change and the sun will change
position.

o The sniper has the ability to use terrain
association.

w The sniper must be alert at all times. Any
relaxation on a stalk can lead to carelessness, resulting in an
unsuccessful mission and even death.

* Observation should be undertaken at periodic
intervals. If the sniper is surprised or exposed during the stalk,
immediate reaction is necessary. The sniper must decide whether to
freeze or move gquickly to the nearest cover and hide.

* The sniper must remember that disturbed animals or
birds can draw attention te the area of approach. If animals are
alarmed, the sniper should stop, wait, and listen. Their flight
may indicate someone’s approach or call attention to the sniper’s

position. However, advantage should be taken of any lecal
disturbances or distractions that could enable the sniper to move
more gquickly than would otherwise be possible. It should be

emphasized that such movement includes a degree of risk, and when
the enemy is c¢lose, risks should be avoided.
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* While halted, the sniper identifies his next
position.

* When moving through tall grass, the sniper should
occasicnally make a slight change of direction to keep the grass
from waving in an unnatural motion.

* The aniper should be aware of any changes in local
cover, since such changes will usually require an alteration to his
personal camouflage,

* When crossing roads or trails, look for a low spot
or creoss on the leading edge of a curve, Avoid cleared areas,
steep slopes, and loose rocks. The sniper should never skyline
himself.

o Night stalking.

Man is less adapted to stalking at night than during the
day. He must use slower, more deliberate movement in order to
cccupy an oObservation post or a firing pesition. The principal
differences between day stalking and night stalking are that at
night:

* There is a degree of protection offered by the
darkness against aimed enemy fire.

w While cobservation is still important, much more use .
iz made of hearing, making silence vital.

* Cover is less important than background. The sniper
should particularly avoid crests and skylines against which he may
be silhouetted.

. Maintaining direction is much more difficult to
achieve, which places greater emphasis on a thorough reconnais-
sance. A compass or knowledge of the stars may help.

t Moy ac
Stealthful movement is critical to sniper survival and mission
SUCCess. This requires the sniper to learn the skills of:

memorization of the ground and the surrounding terrain; silent and
stealth movement: and movement over different terrain and various
noise obstacles. The sniper must memorize the

terrain, select a route, move, communicate using touch signals, and
avoid or negotiate obstacles using stealth techniques. This is
accomplished by:

o The sniper uses binoculars to observe the terrain to the

front, simultanecusly selecting a route of advance and memorizing
the terrain.
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o The sniper partners plan signals for different cbstacles.
Considerations are:

* Finding the cbhstacles.
. * Identifying the obstacles (barbed wire, explosives,
mines).
* Negotiating the obstacles. (Should the team go
arcund, over, or under the obstacles?)
* Clearing the cbstacles. (Or getting caught in the
cbstacle. )
* Signaling partner. A signal must be relayed to the
sniper’s partner,
o Stealth and silent movement technigues are characterized
by :
* Cautious and deliberate movement.
* Frequent halts to listen and observe,
* No unnecessary movement.
* Silent movement. All equipment is taped and padded.
" Looking where the next move is going to be made.
o Clearing foliage or debris from the next position.
o Passage of obstacles involves:
* Avoiding or by-passing noise cbstacles.
" 1f noise obstacles must be moved through, checking
the debris and clearing loose noise obstacles from the path.
* Memorizing locations of obstacles for night
movement .
o The basic elements of walking stealthily are:
* Maintaining balance.
* Shifting weight gradually from the rear foot to the
front foot.
* Moving the rear foot to the front, taking care to

clear brush, etc. The moving foot may be placed either heel first,
toe first, edge of foot first, or flat on the ground.
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[u To move through rubble and debris:

* Test the debris with the hand.
* Remove debris that will break.
» Move forward as guickly as practical and as guietly
as possikle,
" Futting the feet down flat-footed. This will reduce
noise,
o Try to avoid moving through mud and muck. 1If it cannot
be avoided, the boots should be wrapped with burlap rags or socks.
c Sand 1s noiseless to cross, so movement can be fairly
fast,
[+ Tc move over an obstacle, the sniper keeps a low

silhouette, ensuring that he deces not brush or scrape against the
obstacle, lowers himself silently on the other side, and moves away
at a medium-slow pace.

) The sniper always maintains positive control of his
weapon.

Detection Devices
The sniper must be constantly vigilant in his movements and
acts to defeat enemy detection. These devices are:

o Passive and active light intensification devices.
Beyond direct enemy cbservation, the sniper must be aware of enemy
detection devices. The enemy may employ these devices, and the
sniper may not know that he is under observation. Where there is
the possibility that night wvision devices are being used, the
sniper can combat them by moving very slowly and stayving very low
to the ground. 1In this way his dark silhouette will be broken up
by vegetation. Preferably, the sniper will move in dark shadows or
tree lines that will obscure the enemy’s vision. Also, moving in
defilade through ground haze, fog, or rain will greatly benefit the
sniper by helping him to remain undetected. Additionally, using
the new infrared reflecting material {used in equipment netting) as
a base for the ghillie suit will limit the enemy’s infrared viewing
capabilities.

s Sensors. Sensors are remote monitoring devices with
selsmic sensors, magnetic sensors, motion sensors, infrared
sensors, or thermal sensors planted in the ground along likely
avenues of advance or perimeters. These devices normally vary in
sensitivity. They are triggered by vibration of the ground, metal,
movement., breaking a beam of light, or heat within their area of
influence. The sniper can move past these devices undetected only
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by using the slowest and most careful movement without mistakes.
He can help combat the effects of seismic devices by moving when
other actions that will activate the devices, such as artillery
fire, low-flying aircraft, rain, snow, or even a heavy wind, are in
progress or, in some instances, moving without rhythm. Most other
sensors can be defeated if the sniper knows their limitations and
capabilities.

0 Ground surveillance radars. Ground surveillance radars
can detect treoop or vehicle movement at an extended range, but only
along its line of sight and only if the object is moving at a given
npeed or faster. It takes a well-tralned individual to properly
monitor the device. Snipers can combat the use of ground
surveillance radars by moving in defilade, out of the direct line
of =zight of the eguipment, or slower than the radar can detect.
Movement should be extremely slow and low to the ground, using
natural objects and vegetation to mask the movement.

o Thermal imagers. Thermal imagers are infrared heat
detectors that locate body heat. They may be used to detect the
aniper. Even a motionless and camouflaged sniper could be located
by these devices. One possible way to confuse such a detector
would be to attach a space blanket {(Mylar) to the inside of the
camouflage suit. This would reflect the body heat inward and could
possibly keep the sniper from being distinguished from the heat
pattern of the surrounding terrain. This would work best when the
temperature is warm and the greatest amount of radiant heat is
rising from the ground.

Selecting Lines of Advance

Part of the sniper’'s mission will be toc analyze the terrain,
select a good route to the target, use cobstacles (manmade and
natural) and terrain to their best advantage, and determine the
best method of movement to arrive at his target. Once at .the
target site, he must be able to select firing positions and plan a
stalk.

On the ground, the sniper looks for a route that will provide
the best cover and concealment. Maximal use is made of low ground,
dead space, and shadows. Open areas are aveided. Look for a route
that will provide easy movement, yet will allow gquiet movement at
night. Select the route, then choose the movement technigue(s)
that will allew undetected movement over that specific terrain.

Position selection is critical to mission success. Do not
select a position that looks obvious and ideal for a sniper. It
will appear that way tc the enemy. Select a position away from

prominent terrain features of contrasting background. The position
must give maximum cover and concealment. When possible, an area is
selected that has an obstacle (natural or manmade) between the
sniper and the target.
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Stalk planning involves map and ground reconnalissance,
selection of a route to the objective, selectien of the type of
movement, noctation of Xknown or suspected enemy locations, and
selection of & route of withdrawal. Movement differs in many ways
from 'that of the infantry squad. Che of the most noticeable
differences is the movement technique used by the sniper team.
Movement by teams must not be detected or even suspected by the
enemy. Because of this, a sniper team must master individual
sniper movement techniques,

Shiper Team Movement and Navigation

Snipers are employed in two-man teams consisting of one sniper
and one observer. Normally, the sniper carries the sniper weapon
system; the observer carries an M16/M203; and both have sidearms.
Because of this lack of personnel and firepower, the sniper team
cannot afford to be detected by the enemy nor can it successfully
meet the enemy in sustained engagements.

When possible, the sniper team should have a security element
(squad/platcon) attached. The security element allows the team to
reach its area of operations quicker and safer than can be expected
by the team operating alone., Plus, the security element provides
the team a reaction force should the team be detected.

Snipers use the following guidelines when attaching a security
element:

o The security element leader is in charge of the team
while it is attached,

o Sniper teams always appear as an integral part of the
element,

0 Sniper teams wear the same uniform as the element
members .

o Sniper teams maintain proper intervals and positions in
all formations.

o The sniper weapon system is carried in line and close to
the body, hiding its outline and barrel length.

o All equipment that is unique to sniper teams is concealed
from view (optics, ghillie suits, and soc forth).

v Once in the area of operation, the sniper team separates
from the security element and coperates alone. Two examples of

sniper teams separating from security elements are as follows:

" The security element provides security while the team
prepares for its operation.

20



s The team dons the ghillie suits and camcuflages
itself and its equipment (if mission reguires}.

o The team ensures that all egquipment is secure and
caches any nonessential equipment (if mission requires).

= Once the team is prepared, it assumes a concealed
position, and the security element departs the area.

o Once the security element has departed, the team
waits in peositien leoeng enocugh to ensure neither itself nor the
security element have been compromised. Then, the team moves to
its tentative position.

* The security element conducts a short security halt at
the separation peint. The sniper team members halt, ensuring they
have good available concealment and know each other's location.
The security element then proceeds, leaving the sniper team in
place. The sniper team remains in position until the security
element is5 clear of the area. The team then organizes itself as
required by the mission and moves on to its tentative position.
This type of separation alsoc works well in MOUT situations.

When selecting routes, the sniper team must remember its
strengths and weaknesses. The fcllowing guidelines should be used
when selecting routes:

O Avoid Kknown enemy positions and obstacles.

O Seek terrain that offers the best cover and concealment.

O Take advantage of difficult terrain (swamps, dense woods,
and so forth).

o Avoid natural lines of drift.

e’ Do not use trails, roads, or footpaths.

o Avoid built-up or populated areas.

o Avocid areas of heavy enemy guerrilla activity.

o O Avcid areas between opposing forces in contact with each

other.

When the sniper team moves, it must always assume its area is
under enemy observation. Because of this and the size of the team
with the small amount of firepower it has, the team can use only
one type of formation--the sniper movement formation.
Characteristics of the formation are as follows:

o The observer is the point man; the sniper follows.
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o The observer’s sector of security is 8 o'clock to 4
c’clock; the sniper’s sector of security is 2 o’clock to 10 o’clock
{ocverlapping).

O Visual contact must be maintained, even when lying on the
ground.

o An interval of no more than 20 meters is maintained.

o The sniper reacts to the point man’s actions.

0 The team leader designates the movement techniques and
routes used.

o The team leader designates rally points.

o The team moves by using individual bounding techniques.
They can move by successive bounds or alternating bounds.

o Danger areas are crossed by changing movement technigues.
Sniper Team Immediate Aetjon Drills

A sniper team must never become decisively engaged with the
enemy. The team must rehearse immediate action drills to the
extent that they become a natural and immediate reaction should
they make unexpected contact with the enemy. Examples o©of such

actions are as follows:

Visual coptact. If the sniper team sees the enemy and the
enemy does not see the team, the team freezes. If the team has
time, it will do the feollowing:

o hssume the best covered and concealed position.
o Remain in position until the enemy has passed.
NOTE: The team will not initiate contact.
Ambush. In an ambush, the sniper team’'s objective is to break
contact immediately. One example of this involves performing the
following:

o The observer delivers rapid fire on the enemy.

o The sniper throws smoke grenades between the
observer and the enemy.

o The sniper delivers well-aimed shots at the most
threatening targets until smoke covers the area.
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o The observer then throws fragmentation grenades and
withdraws toward the sniper, ensuring he does not mask the sniper’s
fire.

O The team moves to a location where the enemy cannot
observe or place direct fire on it,

o If contact cannct be broken, the sniper calls for
indirect fires/security element (if attached).
o If team members get separated, they should either

link up at the objective rally point or return to the next-to-last
designated en route rally point. This will depend upon the team
SOP,

rect fire. When reacting to indirect fires, the team must
move out of the area as quickly as possible. This sudden movement
can result in the team’s exact location and direction being
pinpointed. Therefore, the team must not only react to indirect
fire but also take actions to conceal its movement once it is out
of the impact area.

o The team leader moves the team cut of the impact
area using the guickest route by giving the direction and distance
fclock method),

o Both members move out of the impact area the
designated distance and direction.

o The team leader then moves the team farther away
from the impact area by using the most direct concealed route.
They continue the mission using an alternate route.

a) If the team members get separated, they should
either linkup at the the objective rally point or return to the
next-to-last designated en route rally point.

Alr attack.

o Team members assume the best available covered and
concealed positions.

o Between passes of aircraft, team members move to a
position that offers better cover and concealment.

o The team does not engage the aircraft.

o Team members remain in position until the attacking

aireraft departs,
¢ If team members get separated, they should linkup at

the objective rally point or return to the next-to-last designated
en route rally point.
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Navigational Aids

To aid the sniper team in navigation, the team should memorize
the route by studying maps, aerlal photos, or sketches. The team
notes distinctive features (hills, streams, roads) and its locaticn
in relation to the route. It plans an alternate route in case the
pPrimary route cannot be used. It plans an offset to circumvent
known cbstacles to movement. The team uses terrain countdown,
which involves memorizing terrain features from the start tc the
objective, to maintain the route. During the mission, the sniper
team mentally counts each terrain feature, thus ensuring it
maintains the proper route,

The sniper team maintains orientation at all times. As it
moves, it cbserves the terrain carefully and mentally checks off
the distinctive features noted in the planning and study of the
route,

Many aids are available to ensure orientation:

o The location and direction of flow of principal streams.

[+ Hills, wvalleys, roads, and other peculiar terrain
features.

o Railroad tracks, power lines, and cther man-made obhiects,

4-4, TRACKING AND COUNTER-TRACKING

Tracking is the art of being able to follow a person or an
animal by the signs that they leave during their movement. It is
next to impossible teo move cross country and not leave signs of
one’s passage. These signs, however, small, can be detected by a
trained and experienced tracker. However, a person who is trained
in tracking technigques can use deception drills that can minimize
telltale signs and throw off or confuse trackers who are not well
trained or who do not have the experience to spot the signs of a
deception.

As a tracker follows a trail, he builds a picture of the enemy
in his mind by asking himself guestions: How many persons am I
following? What is their state of training? How are they
equipped? Are they healthy? What is their state of morale? Do
they know they are being followed? To answer these gquestions,; the
tracker uses available indicators--that 1is, signs that tell an
acticn occurred at a specific time and place (Figure 4-4-1). By
comparing indicators, the tracker obtains anawers to his questions,

KIN

ack
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Signs are visible marks left by an individual or an animal as
it passes through an area. There are different categories of
signs:

‘o Ground signs. These are signhs left below the knees. &all
ground signs are further divided into large and small ground signs.

x Large ground signs. Are caused by the movement of
10 or more individuals through the area.

» Small ground signs. Are caused by the movement of
one to nine individuals through the area.

o High signs. Also Known as top signs. These are eigns
left above the knees. These signs are alsc divided into large and
emall top signs.

o Temporary signs. Are those signs that will eventually
fade with time (e.g., a footprint).

o Permanent signs. Those signs that reguire weeks to fade
or that will leave a mark forever (e.g., broken branches or chipped
bark).

ac ndica
Any sign the tracker discovers can be defined by one of six
tracking indicators: displacement, stains, weathering, litter,

camouflage, and immediate-use intelligence.

Dis ent

Displacement takes place when anything is moved from its
original position. & well-defined footprint in soft, moist ground
iz a gocd example of displacement. The footgear or bhare feet of
the person who left the print displaced the soil by compression,
leaving an indentation in the ground. The tracker can study this
sign and determine several important facts. For example, a print
left by worn footgear or by bare feet may indicate lack of proper
equipment. Displacement can also result from clearing a trail by
breaking or cutting through heavy vegetation with a machete--such
trails are obvious to the most inexperienced tracker. Individuals
may unconsciously break more branches as they move behind someone
who 1is cutting. Displacement indicators can also be made by
persons carrying heavy loads who stop to rest; prints made by box
edges can help to identify the load. When loads are set down at a

rest halt or campsite, they usually crush grass and twigs. A
reclining man can also flatten the vegetation.
Apalvzing Foptprints. Footprints can indicate direction, rate

of movement, number, and sex, and whether the individual know he is
being tracked.
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o If footprints are deep and the pace is long, rapid
movement is apparent. Extremely long strides and deep prints with
toe prints deeper than heel prints indicate running (Figure 4-4-2)%.

'Q Prints that are deep, short, and widely spaced, with
signs of scuffing or shuffling indicate the person who left the
print is carrying a heavy load (Figure 4-4-3).

] If the party members realize they are being followed,
they may try to hide their tracks. Persons walking backward
(Figure 4-4-4) have a short, irregular stride. The prints have an
unnaturally deep toe, and soil is displaced in the direction of
movement.

o To determine the sex of a member of the party being
followed (Figure 4-4-5), the tracker should study the size and
positien of the footprints. Women tend to be pigeon-toed, while

men walk with their feet straight ahead or pointed slightly to the
outside. Prints left by women are usually smaller and the stride
is usually shorter than that taken by men.

Determipipg Eev Pripnts. Normally, the last man in the file

leaves the clearest footprints; these should be the key prints.
The tracker cuts a stick to mateh the length of the prints and
notches it to sheow the length and widest part of the scle. He can
then study the angle ¢f the key prints in relation to the direction
of march. He loocks for an identifying mark or feature, such as
worn or frayed footgear, to identify the key prints. If the trail
becomes vague, erased, or merges with another, the tracker can
employ his stick-measuring device and identify the key prints with
close study. This method helps him to stay on the trail. By using
the box method, he can count up to 1B persons. There are two ways
the tracker can employ the box method:

o The most accurate is to use the stride as a unit of
measure (Figure 4-4-6) when determining key prints. The tracker
uses these prints and the edges of the road or trail to box in an
area to analyze.

o] The tracker may also use the 36-inch box method (Figure
4-4-7) 1f key prints are not evident. Tc use the 36-inch box
method, the tracker uses the edges of the road or trall as the

sides of the box. He measures a cross section of the area 36
inches long, c¢ounting each indentation in the box and dividing by
two. This methed gives a c¢lose estimate of the number of

individuals who made the prints; however, this system is not as
accurate as the stride measurement.

Recognizing Other Sjigns of Displacemept. Foliage, moss,
vines, sticks, or rocks that are scuffed or snapped from their
criginal position form wvaluable indicators. Broken dirt seals

arcund rocks, mud or dirt moved to rocks or other natural debris,
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and water moved ontoc the banks of a stream are also gJood
indicators. Vines may be dragged, dew droplets displaced, or
stones and sticks overturned to show a different color underneath.
Grass or other vegetation may be bent or broken in the direction of
movement (Figure ¢-4-8).

C The tracker inspects all areas for bits of clothing,
threads, or dirt from footgear than can be torn or can fall and be
left on thorns, snags, or the ground.

o Flushed from their natural habitat, wild animals and
birds are another example of displacement. Cries of birds excited
by unnatural movement is an indicator; moving tops of tall grass or
brush on a windless day indicates that somecne is moving the
vegetation.

o Changes in the normal life of insects and spiders may
indicate that scmeone has recently passed. Valuable clues are dis-
turbed bees, ant holes covered by somecne moving over them, or torn
spider webs. Spiders often spin webs across open areas, trails, or
roads to trap flying inspects. If the tracked person does not
avoid these webs, he leaves an indicator to an observant trackar.

o If the person being followed tries to use a stream to
cover his trail, the tracker can still follow successfully. Algae
and other water plants can be displaced by lost feecting or by
careless walking. Rocks can be displaced from their original
position or overturned to indicate a lighter or darker color on the
opposite side. The person entering or exiting a stream creates
slide marks or footprints, or scuffs the bark on roots or sticks
(Flgure 4-4-9). Normally, a person or animal seseks the path of
least resistance; therefore, when searching the stream for an
indication of departures, trackers will find signs in open areas
along the banks.

Stajps
A stain occurs when any substance from one organism or article
is smeared or deposited on something else. The best example of

staining is blood from a profusely bleeding wound. Bloodstains
often appear as spatters or drops and are not always on the ground ;
they also appear smeared on leaves or twigs of trees and bushes.
The tracker can also determine the seriousness of the wound and how
far the wounded person can move unassisted. This process may lead
the tracker to enemy bodies or indicate where they have been
carried.

By studying bloodstains, the tracker can determine the wound’s
location:

o If the bleed seems to be dripping steadily, it probably
came from a wound on the trunk.

27



o If the blocod appears to be slung toward the front, rear,
Or sides, the wound is probably in the extremity.

O Arterial wounds appear to pour bloocd at reqular intervals

as if poured from a pitcher. If the wound is veinous, the bleced
pours steadily.

o A lung wound deposits pink, bubbly, and frothy
bloodstains.

0 A bloodstain from a head wound appears heavy, wet, and
slimy.

o] Abdominal wounds cften mix blood with digestive juices so
the deposit has an odor and is light in color.

Any body fluids, such as urine, or feces, deposited on the
ground, trees, bushes, or rocks will leave a stain.

On a calm, clear day, leaves of bushes and small trees are
generally turned so that the dark top side shows., However, when a
man passes through an area ahd disturbs the leaves, he will
generally cause the lighter side of the leaf toc show. This is also
true with =some wvarieties of grass. This rcauses an unnatural
discoloration cof the area, which is called "shine_" Grass or

leaves that have been stepped onh will have a bruise on the lighter
side.

Staining can alsc cccur when muddy footgear is dragged over
grass, stones, and shrubs. Thus, staining and displacement combine
te indicate movement and direction. Crushed leaves may stain rocky
ground that is too hard to show footprints. Roots, stones, and

vines may be stained where leaves or berries are crushed by moving
feet.

The tracker may have difficulty in determining the difference
between staining and displacement since both terms can be applied
to some indicators. For example, muddied water may indicate recent
movement; displaced mud alsc stains the water. Muddy focotgear can
stain stones in streams, and algae can be displaced from stones in
steams and can s8tain other stones or the bank. Muddy water
collects in new footprints in swampy ground:; however, the mud
gettles and the water <¢lears with time. The tracker can use this
information to indicate time; normally, the mud clears in about onhe
hour, although time varies with the terrain. Since muddied water
travels with the current, it iz usually best to move downstream.

Weathering

Weathering either aids or hinders the tracker. It also
affects indicateors in certain ways so that the tracker can
determine their relative ages. Bowever, wind, snow, rain, or
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sunlight can erase indicators entirely and hinder the tracker. The
tracker should know how weathering affects soil, vegetation, and
other indictors in his area. He cannot properly determine the age
of indicators until he understands the effects that weathering has
on trail signs.

By studying weathering effects on indicators, the tracker can
determine the age of the sign. For example, when blocdstains are
fresh, they are bright red. Air and sunlight first change blood to
a deep ruby-red color, then tec a dark brown crust when the moisture
evaporates. Scuff marks on trees or bushes darken with time; sap
cozes, then hardens when it makes contact with the air.

Weather greatly affects footprints (Figure 4-4-10). By
carefully studying this weathering process, the tracker can
estimate the age of the print. If particles of s0il are just

beginning to fall into the print, the tracker should become a
stalker. If the edges of the print are dried and crusty, the
prints are probably akout one hour old. This process varies with
terrain and is only a guide.

A light rain may round the edges of the print. By remembering
when the last rain occurred, the tracker can place the print into
a time frame. A heavy rain may erase all signs.

Trails exiting streams may appear weathered by rain due to
water running from clothing or equipment into the tracks. This is
especially true if the party exits the stream single file. Then,
each person deposits water into the tracks. The existence of a
wet, weathered trail slowly fading inte a dry trail indicates the
trall is fresh.

Wind dries out tracks and blows litter, sticks or leaves into
prints. By recalling wind activity, the tracker may estimate the
age of the tracks. For example, the tracker may reason "the wind
is calm at the present but blew hard about an hour ago. These
tracks have litter blown into them, so they must be over an hour
©ld." However, he must be sure that the litter was blown into the
prints and not crushed into them when the prints were made.

Wind affects sound and odors. If the wind is blowing down the
trail (toward the tracker) sounds and odors may be carried to him;
conversely, 1if the wind is blowing up the trail (away from the
tracker), he must be extremely cautious since wind alsoc carries
sounds toward the enemy. The tracker can determine wind direction
by dropping a handful of dust or dried grass from shoulder height.
By pointing in the same direction the wind is blowing, the tracker
can localize sounds by cupping his hands behind his ears and
turning slowly. When sounds are loudest, the tracker is facing the
originm.
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In calm weather {(no wind), air currents that may be too light
tc detect can carry sounds to the tracker. Air cocls in the
evening and moves downhill toward the valleys. If the tracker is
moving uphill late in the day or night, air currents will probably
be mbving toward him if nc other wind is blowing. As the morning
sun warms the alr in the valleys, it moves uphill. The tracker
considers these factors when plotting patrel routes or other
operations. If he keeps the wind in his face, sounds and cdors
will be carried to him from his objective or from the party being
tracked,

The sun should alsc be considered by the tracker. It is
difficult to fire directly into the sun, but if the tracker has the
sun at his back and the wind in his face, he has a slight
advantage.

Litter

Litter consists of anything not indigencous to the area that is
left on the ground. A poorly trained or poorly disciplined unit
moving over terrain i1is apt to leave a trail of litter.
Unmistakable signs of recent movement are gum or candy wrappers,
ration cans, cigarette butts, remains of fires, urine, human feces,
and bloody bandages. Rain flattens or washes litter away and turns
paper into pulp. EXposure to weather can cause ration cans to rust
at the cpened edge; then, the rust moves toward the center. The
tracker must consider weather conditions when estimating the age of

litter. He can use the last rain or strong wind as the basis for
a time frame,

The sniper should also know the wildlife in the area, because
even sumps, regardless of how well camouflaged they are, are a
potential source of litter. Thi=s is due to the fact that many
animals can find the sump and dig it up for food. The best policy
you can follow is to take out with you everything you brought in.

Camouflage

Camouflage applies to tracking when the followed party employs
technigques to baffle or slow the tracker--that is, walking backward
to leave confusing prints, brushing out trails, and moving over
rocky ground or through streams. This would indicate a trained
adversary.

Immediate-Use Intelligence

The tracker combines all indicators and interprets what he has
seen to form a composite picture for on-the-spot intelligence. For
example, indicators may show contact is imminent and require
extreme stealth.

The tracker avoids reporting his interpretations as facts. He
reports what he has seen, rather than stating these things exist.
There are many ways a tracker can interpret the sex and size of the
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party, the load, and the type of equipment. Time frames can be
determined by weathering effects on indicators.

Immediate-use intelligence is information about the enemy that
can be used to gain surprise, to keep him off balance, or to keep
him from escaping the area entirely. The commander may have many
sources of intelligence: reports, documents, or prisoners of war.
These sources can be combined to form indicators of the enemy’s
last location, future plans, and destination.

Tracking, however, gives the commander definite information on
which to act immediately. For example, a unit may report there are
no men of military age in a village. This information is of value
only if it is combined with other information to make a composite
enemy picture in the area. Therefore, a tracker who interprets
trail signs and reports that he is 30 minutes behind a known enemy
unit, moving north, and located at a specific location, gives the
commander information on which he can act.

Dog-Tracker Teams

There are three types of tracker dogs:
o Visual dogs. Rely upon their acute vision.

o Search dogs. Are allowed to run free and search using
airborne scents,

o Tracker dogs. Run on leashes and use ground scents.

Many myths surround the abilities and limitations of ecanine
trackers. The first and perhaps greatest myth is that tracking
involves only the dog’'s sense of smell. Canine tracking inveolves
a team--a merging of man and dog. Dogs use both their eyes and
ears; the tracker uses his eyes and knowledge of the quarry.
Together, they create an effective team that maximizes their
strengths and minimizes their weaknesses. The sniper team is not
only trying to evade and outwit "just" a dog but also the dog'’s
handler. The most common breed of dog used is the German Shepherd.
These dogs are trained to respond independently to a variety of
situations and threats. Good tracking dogs are a rare and
difficult-to-replace asset.

A visual tracker assists the dog handlers in finding a track
if the dog loses the trail. He can radio ahead to another tracker
and give him an oral account of the track picture. A visual
tracker is slower than dogs, because he must always use his powers
of observation, which creates fatigue. His effectivensss is
limited at night.

A misconception is that dogs can smell molecular-level
deposits left by the guarry. While it is true that bloeod, oil, or
linked trails of material can be followed, this is not the primary
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scent that a dog tracks. Dogs smell microbes in the earth that are
released from disturbed secil. The trail has no innate smell of a
gpecific gquarry, although trails do vary depending on the size and
number of the guarry. For example, a scent is like the wake a ship
leaves in the ocean, but no part of the ship is left in the wake.
It is the white, foamy, disturbed water that is the trail. This is
entirely different from a point smell of the quarry such as sweat,
urine, cigarette smoke, and sc forth. The same training that makes
tracking dogs adept at tracking a scent trail applies to finding a
poeint smell.

Smelling is a highly complex process and many variables affect
it. The most important element in tracking is "living"™ ground such
as earth and grass that has living microbes in it and are disturbed
by the quarry’s passage. Artificial surfaces (concrete and
macadam) and mainly inorganic surfaces (stone) provide little or no
living microbes toc form a scent track.

& dog builds a scent picture of the person that he is
tracking. Scent is short lived, and its life span is dependent
upen the weather and the area that the person last passed through.
The sun and the wind, as well as time, destroy the scent. There
are both airborne and ground scents. Airborne scents can be blown
away within minutes or a few hours. Ground scents can last as long
as 4B hours under ideal conditions.

Wind and moisture are other major variables that affect
tracking. Foggy and drizzly weather that keeps the ground molist is
best. Toc much rain can wash a trail away:; depending on the
strength of the trail, it takes persistent, hard rain te erase a
scent rail. Usually, the scent is not washed away but only sealed
beneath a layer of ground water. A short, violent rainful could
deposit encugh water to seal the scent track, but after the rain
stops and the water layer evaporates, the microbe trail would again
be detectable by dogs. Hard, dry ground releases the fewest
microbes and is the most difficult terrain for dogs to track on.
A dog may alsco have difficulty fellowing a trail on a beach or
dusty path, but his human tracker could easily follow the
footprints visually. Snipers must always remember they are being
tracked by a man and dog team.

Wind strength and direction are important factors in tracking.
Basically, strong wind inhibits tracking a scent trail but makes it
easier for a dog to find a point scent source--like a hide. &
general rule is that a dog can smell a man-size source downwind out
to 50 meters and a group-size source--a hide--out to 200 meters
under ideal eceonditeons. Upwind, a source 1 meter away could be
missed.

Wind Direction --»>
Wind Speed: Still Windy
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Distance: 1l meter 30 to 50 Maximum 150 to 200 meters
meters

D = Dog Team
X = Sniper/Sniper Team

A strong wind disperses microbes that arise from the ground,
hindering a dog’s ability toc follow a trail. However, a strong
wind increases the size of a point scent, helping a dog to find the
target in an area search.

An inflexible rule for the life of a scent trail cannot be
provided. In West Germany, the trackers rate their chance of
following a trail that is more than three days old as negligible.
Terrain, weather, and the sensitivity of the tracking dog are some
©f the many variables that affect the scent trail. A point smell
will last as long as the target emits odors.

While dogs are mainly scent hunters, they alsc have good

short-range wvision. Dogs are color blind and do not have good
distance vision (camouflage works extremely well against dogs):
they c¢an, however, detect slight movements. Dogs also have a

phenomenal sense of hearing, extending far beyond human norms in
both the frequency range and in sensitivity. Dogs use smell to
apprcximate a target, and then rely on scund and movement to
pinpeint that target.

Rlthough dogs have tremendous detection abilities, they also
have limitations. Following a scent trail is the most difficult
task a tracking dog can perform. The level of effort is so intense
that most dogs cannoct work longer than 20 to 30 minutes at a time,
followed by a 10-to-20 minute rest. Dogs can perform this cycle no
more than five or six times in an 24-hour period before reaching
complete exhaustion. The efficiency of the search also decreases
as the dog tires. 1In wartime, the situation will force the maximum
from men and equipment, but times should remain constant for dog
endurance. In war or peace, dogs always give 100 percent effort;
they enjoy tracking. If the snipers keep moving and stay out of
the detection range of the human handlers, then they could outlast
the dog-scent trackers.

When looking for sniper teams, trackers mainly use wocdline
sweeps and area searches. A woodline sweep consists of walking the
dog upwind of a suspected woodline or brush line--the key is
upwind. If the wind is blowing through the woods and ocut of the
woodline, trackers move 50 to 100 meters inside a wooded area to
sweep the wood’'s edge. Since woodline sweeps tend to be less
specific, trackers perform them faster. An area search is used
when a team’s location is specific such as a small wooded area or
block of houses. The search area is cordoned off, if possible, and
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the deg-tracker teams are brought on line, about 25 to 150 meters
apart, depending con terrain and wisibility. The handlers then
advance, each moving their dogs through a specilfic corridor. The
handler controcls the dog entirely with voice command and gestures.
He remains undercover, directing the dog in a search pattern or to
a likely target area. The search line moves forward with each dog
dashing back and forth in assigned sectors.

Technigues to Defeat Dog-Tracker Teams
While doyg and handler tracking teams are a potent threat,

there are counters available to the sniper team. As always, the
best defenses are basic infantry technigues: good camouflage and
light, noise, and trash discipline. Dogs find a team either by
detecting a trail or by a point scurce such as human waste odors at
the hide site. It is critical to try to obscure or limit trails
around the hide, especially aleng the woecdline or area cleosest to
the team’s target area. Surveillance targets are usually major
axes of advance. "Trolling the woodlines" along likely-lcooking
roads or intersections is a favorite tactic cf deg/tracker teams.
wWhen moving inte a target area, the sniper team should take the
following countermeasures:

o Remain as far away from the target area as the situation
allows.
c Never establish a position at the edge of cover and

concealment nearest the target area.

o Minimize the track. Try to approach the pesition area on
hard, dry ground or along a stream Or river.

O Urinate in a hole and cover it up. Never urinate in
exactly the same spot.

o Deeply bury fecal matter. If the duration of the mission
permits, use MRE bags sealed with tape and take it with you,

0 Never smoke.

o Carry all trash until it can be buried elsewhere.

o Surround the hide with a 3- to 5-cm band of motor oil to

mask odor: although less effective but easier to carry, garlic may
be used. A dead animal can also be used to mask smell, although it
may attract unwanted canine attention.

When dogs are being used against a sniper team, they use other
odecrs left behind or around the team to find it. Sweat from
exerticn or fear is one of these. Wet clothing or material from
damp envirconments helds in the scent. Socap or deodorant used prior
to infiltraticon helps the dogs to find the team. Foreign odors,
such as oils, preservatives, peolish, and petrcleum products, alsc
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aid the dogs. The sniper should ensure to change his diet to that
of the local inhabitants prior to infiltration.

When the sniper team first arrives inteo its area of
operations, it is best to move initially in a direction that is
from 50 to 170 degrees away from the objective. Objects or items
of clothing not belonging to any of the team members should be
carried into the area of operations in a plastic bag. O©Once the
team is on the ground, it should drop this item of clothing or
piece of cloth out of the bag and leave it on a back trail when the
team first starts moving. This can confuse a dog long enough to
give the team more of a head start. &also, if dogs are brought in
late, the team’s scent will be very faint, while this scent will
still be strong.

While traveling, the team should try to avoid heavily foliaged
areas, as these areas hold the scent longer. Periodically, when
the situation permits, move across an open area that the sun shines
on during the day which has the potential of being windswept. The
wind moves the scent and will eventually blow it away; the sun
dectroys scent very rapidly.

When the situation permits, make changes in direction at the
open points of terrain to force the dog to cast for a scent.

If dogs are wvery close behind, moving through water does not
confuse them, as scent will be hanging in the air above the water.
Moving through water will only slow the team down. Alsoc, throwing
C5 gas to the rear or using blood and spice mixtures or any other
concoctions will prevent a dog from smelling the team’s scent, but
it will not be effective on a trained tracker dog. At the first
sign of the substance the dog will avoid the area.

While a dog will not be confused by water if he is close,
running water, such as a rapidly moving stream, will confuse a dog
if he 1is several hours behind. However, areas with feoliage,
stagnant alr, and 1little sunlight will hold scent longer.
Therefore, swampy areas should be avoided.

Move through areas that have been frequently traveled by other
people, as this will confuse the team’s scent picture to the dog.

Team members should split up from time to time to confuse the
dogs. The best place for this is in areas frequently traveled by
indigenous personnel.

If a dog tracker team is on the team’s trail, the team should
not run, as this will cause the scent to become stronger. The team
may attempt to wear out the dog handler and confuse the dog, but
should always be on the lookout for a good ambush site that the
team can fishheook into, If it becomes necessary to ambush the
tracking party, fishhook inte the ambush site and kill or wound the
handler, NOT the dog. Tracker dogs are trained with their handler,
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and a trained tracker dog will preotect his wounded handler. This
has the potential of allowing the team to move off and away from
the area while the rest of the tracking party tries to give
assistance to the handler. Alse, that dog will not work well with
anyone other than his handler.

If a dog search team moves intc the area, the team can employ
several actions but should first check wind direction and strength.
If the team is downwind of the estimated search area, the chances
are minimal that the team’s point smells will probably be detected.
If upwind of the search area, the team should attempt to move
downwind. Terrain and visibility dictate whether the team can move
without being detected wvisually by the handlers. Remember, sweeps
are not always conducted Jjust ocutside of a woodline, Wind
direction determines whether the sweep will be parallel to the
ocutside or 50 to 100 meters inside the woodline.

The team has options if caught inside the search area of a
line search. The handlers rely con radioc communications and often
do not have wisual contact with each other. If the team has been
generally localized through enemy radic detection-finding
equipment, the search net will still be loose during the initial
sweep. A sniper team has a small c¢hance of hiding and escaping
detection in deep brush or in woodpiles., Larger groups will almost
certainly be found. Yet, the team may have the opportunity to
eliminate the handler and tc escape the search net.

The handler hides behind cover with the dog. He searches for
mavement and then sends the dog cut in a straight line toward the
front. Usually, when the dog has moved about 50 to 75 meters, the
handler calls the dog back. The handler then moves slowly forward
and always from covered position to covered position. Commands are
by voice and gesture with a backup whistle to signal the dog to
return. If a handler is eliminated or badly injured after he has
released the dog, but before he has recalled it, the dog continues
to randomly search out and away from the handler. The dog usually
returns to another handler or to his former handler’s last position
within several minutes. This creates a gap from 25 toc 150 meters
wide in the search pattern. Response times by the other searchers
tend to be fast. Given the high degree ¢f radio "chatter", the
injured handler will probably be gquickly missed from the radio net.
Killing the dog before the handler will probably delay discovery
only by moments, Dogs are 30 reliable that if the dog dces not
return immediately, the handler knows scmething is wrong.

If the saniper does not have a firearm, human versus dog combat
is a hazard. One dog can be dealt with relatively easily if a
knife er large club is available. The sniper must keep low and
strike upward using the wrist, never overhand. Dogs are quick and
will try teo strike the groin or legs. Most attack dogs are trained
te go for the grein or throat. If alone and faced with two or more
degs, the sniper should flee the situation.
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Dog-tracker teams are a potent threat to the sniper team.
While small and lightly armed, they can greatly increase the area
that a rear area security unit can search. Due to the dog-tracker
team’s effectiveness and its lack of firepower, a sniper team may
ke tempted to destroy such an "easy" target. Whether a team should
fight or run depends on the situation and the team leader.
Eliminating or injuring the dog-tracker team only confirms to
threat security forces that there is a hostile team operating in
the area. The techniques for attacking a dog-tracker team should
be used only in extreme situations or as a last measure.

COUNTERTRACKING

There are two types of human trackers: combat trackers and
professional trackers. Combat trackers lcocock ahead for signs and do
not necessarily look for each individual sign. Professional

trackers go from sign to sign. If they cannot find any sign, they
will stop and search till they find cne. The only way to lose a
trained professional tracker is to fishhook into an area and then
ambush him.

If an enemy tracker finds tracks of two men, this tells him
that a highly trained speciality team may be operating in his area.
However, a knowledge of countertracking enables the sniper team to
survive by remaining undetected.

As with the dogs, to confuse the combat tracker and throw him
off the track, the sniper always start his movement away from his
cbjective. Travel in a straight line for about an hour and then

change directions. This will cause the tracker to cast in
different directions to find the track.
Evagsion

Evasion of the tracker or pursuilt team is a difficult task
that regquires the use of immediate-action drills mostly designed to
counter the threat. A team skilled in tracking technigues can
successfully employ deception drills to minimize signs that the
enemy can use against them. However, it is wvery difficult for a
perscn, especially a group, to move across anhy area wthout leaving
gigns noticeable to the tralned eye.

age

The followed party may employ most used and least used routes
to cover its movement. It alsoc loses travel time when trying to
camouflage the trail.

o] Most Used Routes. Movement on lightly-travelled sandy or
soft trails is easily tracked. However, a person may try to
confuse the tracker by moving on hard-surfaced, often-traveled
roads or by merging with civilians. These routes should be
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carefully examined; if a well-defined apprcach leads to the enemy,
it will probably be mined, ambushed, or covered by snipers.

o Least Used Routes. Least used routes avoid all man-made
trails or roads and confuse the tracker. These routes are normally
magnetic azimuths between two points. However, the tracker can use
the proper concepts to follow the party if he is experienced and
persistent.

Reduction of Trail Signs. A soldier who tries to hide his
trail moves at reduced speed; therefore, the experienced tracker
gains time. Common methods to reduce trail signs are:

o Wrap footgear with rags or wear soft-soled sneakers,
which make footprints rounded and less distinctive.

o] Brush out the trail. This can rarely be done without
leaving signs.

o Change into footgear with a different tread immediately
fellowing a deceptive maneuver.

o Walk on hard or rocky ground.

Deception Technigues
Evading a skilled and persistent enemy tracker requires

gkillfully executed maneuvers to deceive the tracker and to cause
him to lose the trail. An enemy tracker cannot be outrun by a
gniper team that is carrying egquipment, because he travels light
and is escorted by enemy forcese designed for pursuit. The size cof
the pursuing force dictates the sniper team’s chances of success in
employing ambush-type maneuvers. Sniper teams use some cof the
following technigues in immediate-acticn drills and decepticon
drills.

La] Backward Walking. ©One of the most basic technigues 1is
that of walking backward {(Figure 4-4-11) in tracks already made,
and then stepping off the trail onto terrain or objectives that
leave little =ign. Skillful wuse o©of this maneuver causes the
tracker to leocock in the wrong direction once he has lost the trail.

o Large Tree. A good deception tactic 1is to change
directions at large trees (Figure 4-4-12). To de this, the sniper
moves in any given direction and walks past a large tree (12 inches
wide or larger) from 5 toc 10 paces. He carefully walks backward to
the forward side of the tree and makes a 90-degree change in the
direction of travel, passing the tree on its forward side. This
technigue uses the tree as a screen to hide the new trail from the
pursuing tracker. A wvariation used near a clear area 1is as
follows. The sniper must pass by the side of the tree that he
wishes to change direction to on his next leg. He walks past the
tree into a clear area for 75 to 100 meters and then walk backwards
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to the tree. At this time he moves 90 degrees and passes on the
side away from the tracker. This could possibly cause the tracker
to follow his sign into the open area where, whenh he loses the
track, he might possibly cast in the wrong direction for the track.

NOTE: By studying sEigns, an ocbsarvant tracker Cah
determine if an attempt is being made to confuse him.
If the sniper team trys to lose the tracker by walking
backward, footprints will be deepened at the toe
and soil will be scuffed or dragged in the direction of
movement . By following carefully, the tracker
can normally find a turnaround point.

o "Cut the Corner". This deception 1is wused when
approaching a known road or trail. About 100 meters from the road,
the team changes its direction of movement, either 45 degrees left
or right. OCnce the road is reached, the team leaves a visible
trail in the same direction of the deception for & short distance
down the road. The tracker should believe that the team "cut the
corner™ to save time. The team backtracks on the trail to the
point where it entered the road, and then it carefully moves down
the road without leaving a good trail. Once the desired distance
is achieved, the team changes direction and continues movement
{(Figure 4-4-13). A combination using the big tree method here
would improve the effectiveness of this deception.

o “S8lip the Stream". The sniper team uses this deception
when approaching a known stream. It executes this method the same
as the "cut the corner" maneuver. The team establishes the 45-
degree deception maneuver upstream, then enters the stream. The
team moves upstream to prevent floating debris and silt from
compromising jte direction of travel, and the team establishes
false trails upstream if time permits. Then, it moves downstream
to escape since creeks and streams gain tributaries that offer more
escape alternatives (Figure 4-4-14). False exit points can also be
used to further cconfuse. However, the sniper must be careful not
to cause a false exit to give away his intended travel direction.

o Artic Circle. The team uses this deception in snow-
covered terrain to escape pursuers or to hide a patrol base. It
establishes a trail in a circle (Figure 4-4-15) as large as
possible. The trail that starts on a road and returns to the same
start point is effective. At some point along the cirecular trail,
the team removes snowshoes (if used) and carefully steps off the
trall, leaving one set of tracks. The large tree maneuver can be
used to screen the trail. From the hide position, the team returns
over the same steps and carefully fills them with snow cne at a
time. This technique is especially effective if it is snowing.

O Figshhook. The team uses this technique to double back
(Figure 4-4-16) on its own trail in an overwatch pesiticn., It can
observe the back trail for trackers or ambush pursuers, If the
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pursuing force is too large to be destrcyed, the team strives to
eliminate the tracker. It uses hit-and-run tactics, then moves to
another ambush position. The terrain must be used to advantage.

Dog and visual trackers are not infallible, and they can be
confused with simple technigues and clear thinking. The sniper
should not panic and try to outrun a dog or visual tracker. This
only makes it easier for the tracking party. The successful sniper
keeps his head and always plans two steps ahead. Even if trackers
are not in the area, it is best tc always use counter-tracking
techniques. This will prevent possible grief 1mn the long run.
Remember: THERE 1S NO WAY TO HIDE A TRAIL FROM A PROFESSIONAL
TRACKER!

4-5, OBSERVATION AND TARGET DETECTION

The sniper’s mission requires that he deliver precision fire
to selected targets. This mission could not be accomplished
without first observing and detecting the target. In the process
of observing and detecting, the sniper team is concerned with the
significance of the target rather than the number of targets. The
sniper team will record the location identificaticon of all targets
observed and then fire at them in a descending order of importance.

Use of Target Indicators
s discussed in the section on camouflage and concealment, the

sniper team must protect themselves from target indicators that
could reveal their presence to the enemy. The team can alsc use
these target indicators to locate the enemy, using the process of
observation, which is planned and systematic, The first
consideration is toward the discovery of any immediate danger to
the sniper team. The sniper team begins with a "hasty gearch™ of
the entire area. This is followed by a slow, deliberate
observation, which is called a "detailed search." As long as the
sniper team remains in position, they will maintain constant
observation of the area, using the hasty and detailed search
methods as the situation requires.

t

The hasty search is the first phase of observing a target
area. The observer conducts a hasty search immediately after the
team occupies the firing position. This is a very rapid check for
enemy activity and is conducted in a very short time, about 10
seconds. The search is carried out by making guick glances at
specific points, terrain features, or other areas that could
conceal the enemy. The sniper should not sweep his eyes across the
terrain in one continuous movement; this will prevent him from
detecting motion. The observer views the area closest to the
team’s position first since it could pose the most immediate
threat. The observer then searches farther out until the entire
target area has been searched. The hasty search 1s effective
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because the eyes are sensitive to the slightest movement occurring
within a wide arc of the object upon which they are focused. This
is called "side vision" or "seeing out of the corner of the eye",
The eye must be focused on a specific poeint to have this
sensitivity. When the observer sees or suspects a target, he uses
the binoculars or the M49 telescope for a detailed view of the
suspected target area.

Detailed Search
After completing the hasty search, the designated observer

then begins a systematic examination known as the detailed search
using the overlapping strip method of search. Normally, the area
nearest the sniper team offers the greatest potential danger.
Therefore, the search should begin with the terrain nearest the
sniper. The detailed search begins at either flank. The observer
systematically searches the terrain to his front in a 180 degree
arc, 350 meters in depth. After reaching the opposite flank, the
observer searches the next area nearest his post., The search
should be in overlapping strips of at least 10 meters to ensure
complete coverage of the area as far out as the observer can seea,
usually of areas of interest that attracted the observer during the
hasty search (Figure 4-5-1).

The cbserver must memorize the area as much as possible and
make mental notes of prominent terrain features and other areas
that may offer cover and concealment for the enemy. In this way,
he becomes familiar with the terrain as he searches.

This cycle of a hasty search followed by a detailed search
should be repeated three or four times. This allows the sniper
team to become accustomed to the area: additionally, the team will
look closer at various points with each consecutive pass over the
area. After the initial searches, the observer should view the
area, using a combination of both hasty and detailed searches.
Wnile the observer conducts the initial searches of the area, the
sniper should record prominent features, reference points, and
distances on a range card. The team members should alternate the
task of observing the area about every 30 minutes. When searching
or maintaining observation, the observer keeps movement of his head
and body to a minimum. The observer should not expcse his head any
higher than is necessary to see the area being observed.

Maintaining QObservatjon

Method. After completing his detailed search, the observer
will be required to maintain observation of the area. Te do this
he should use a method similar to the hasty search. He should
glance gquickly at wvarious points throughout the entire area,
focusing his eyes on specific features.

Segquence, In maintaining observation of the area, the
observer should devise a set sequence for searching to ensure
coverage of all terrain. Since it is entirely possible that his
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hasty search may fail to detect the enemy. the cbserver should
periodically repeat a detailed search.

biects e Seen
The relative ease or difficulty in seeing cbjects depends upon
several factors:

o Shape. Some objects can be recognized instantly by their
shape, particularly if it contrasts with the background.
Experience teaches people to associate an object with its shape or
outline. At a distance, the outline of objects can be recognized
well before the details of makeup can be determined. The human
body and the eguipment that a scldier carries are easily identified
unless the outline has been altered. Areas of importance when
considering shape during observation are:

* The clear-cﬁt cutline of a scldier and/or his
equipment, either partially or fully exposed.

* Man-made objects, which have geometric shapes.
* Geometric shapes, which do not occur in nature on a
large scale.
O Shadow, In sunlight an object or a man will cast a
shadow that can give away his presence. Shadows may be more

revealing that the object itself. Care must be taken to detect
alterations of the natural shape of a shadow. Where light is
excessively bright, shadows will look especilally black. Contrast
will be extreme, and in this exaggerated contrast the cbserver'’s
eye cannot adjust to both areas simultanecusly. This requires the
sbserver to "isolate" the shadowed area from the bright gsunlight so
that his eye can adapt to the shadow,

o Silhouette. Any object silhouetted against a contrasting
packground is conspicuous. Any smooth, flat background, such as
water, a field, or best of all, the sky, will cause an object to
become well delineated. However, special care must be taken when
searching areas with an uneven background, as it is more difficult
to detect the silhouette of an object.

o surface. If an cbject has a surface that contrasts with
its surroundings, it becomes conspicucus. Objects with a smooth
surface will reflect light and become more obviocus than an object
with a rough surface that casts shadows on itgself. An extremely
smooth object becomes shiny, and the reflections from a belt
buckle, watch, or optical device can be seen over a mile away from
the source. Any shine would attract the ocbserver’'s attention.

ta Spacing. Nature never places objects in a regular,
equally spaced pattern. Only man uses rows and egual spacing.
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o Siting. Objects that do not belong in the immediate
surroundings are obvious and become readily detectable. This
should arouse the observer’s curiosity and cause him to investigate
the area more thoroughly.

o Color, The greater the contrasting color, the more
visible the cbject becomes. This is especially true when the color
is not natural for that area, Color alone will usually not

identify the object, but is often an aid in locating it.

o Movement. This final reason why things are seen will
seldom raveal the identity of an object, but it is the most commcn
reason an enemy’'s position is revealed. Even when all other
indicators are absent, movement will give a position away. A
stationary object may be impossible to see and a slow-moving object
difficult to detect, but a quick or jerky movement will be seen.

Elements of Observation

Four elements in the process of observation include:
awareness, understanding, recording, and response. Each of these
elaments may be construed as a separate process or as occurring at
the same time.

Awareness . Awareness 1is being consciously attuned to a
specific fact. A sniper team must always be aware of the

surroundings and take nothing for granted. The team also considers
certain elements that influence and distort awareness.

ot An object’s size and shape can be misinterpreted if
viewed incompletely or inaccurately.

o Distractions canh occur during observation.

O Active participation or deqgree of interest can diminish

toward the event.

O Fhysical abilities (five senses) can be limited.

o Environmental changes can affect or occur at the time of
observation.

O Imaginaticon or perception can cause possikble

exaggerations or inaccuracies when reporting or recalling facts.

Understandipg. Understanding is derived from education,
training, practice, and experience. It enhances the sniper team’s
knowledge about what should be cbserved, broadens its ability to
view and consider all factors, and aids in its evaluation of the
information.

Recording. Recording is the ability to save and recall what
was observed. Usually, the sniper team has mechanical aids, such
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as writing wutensils, logbooks, sketch kits, tape records, and
cameras, to support the recording cof events; however, the most
accessible methcd is memeory. The ability to record, retain, and
recall depends on the team’s mental capacity (and alertness) and
ability to recognize what is essential to record. Added factors
that affect recording include:

o The amount of training and practice in observation.

o Skill through experience.

o Similarity of previous incidents.
o Time interval between cobserving and recording.
o The ability to understand or convey messages through oral

or other communication.

Response, Response is the sniper team’s action toward
information. It may be as simple as recording events in a logbook,
making a communications call, or firing a well-aimed shot.

NOTE : See Chapter 4-9% for discussion on the keep-in-memory
[KIM) game.

Target Indication at Unknown Distances

Whenever possible, snipers should be deployed in pairs.
Because of this, it is wvital that they are able to recognize and
direct each other to targets guickly and efficiently. In order to
be able To recognlze targets guickly, the sniper uses stapndard
methods of indication, with slight wvariations to meet his
individual needs.

There are three methods of indicating targets. These are, in
order of simpliecity, the direct method, the reference point method,
and the clock ray method. Also, it is easier to recognize a target
if the area of grocund in which it is likely to appear 1s known.
Such an area cf ground is called an "arc of fire". An arc of fire
is indicated in the fcllowing seguence:

ot The axis (i.e., the middle of the arc).
o The left and right limits of the arc.

o Reference points (prominent cbhjects). These should
be as permanent as possible (woods, mounds, etc.), a reaschable
distance apart, and easy to identify. A specific point ©of the
object is nominated and given a name and range (i.e., "mound--
bottom left corner--to be known as mound--range 400") the same as
on your range card.
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Direct Method. The direct methed is used to indicate obvious
targets. The range, where to look, and a deacription of the target
are given. Terms used for where to look are:

o "Axis of arc" for targets on or very near the axis.

o "Left" or "right" for targets 90 degrees from the
axis,

O "Slightly", "quarter”, "half", or "three-guarters"”

and "left" or "right" for targets between the axis and the left or
right limits.

Reference Point Method. To indicate less cbvious targets, a
reference point may be used together with the direct method, and
rerhaps the words "above" and "below" as well. For example:

o "300-mound (reference point--slightly right--small
bush" (the target})).

o "200-mound (reference point--slightly right and
below--gate" (target)).

Clock Rav Method. Toc indicate less obvicus targets, a

reference point target with a clock ray may be used. During
indication it is imagined that there is a clock face standing up on
the landscape with its center on the reference point. To indicate
a target, the range, the reference point and whether the target is
te the left or to the right of it, and the approximate hour on the

clock face are given, i.e., "300-mound--right--4 o'clock--small
bush",

When indicating targets, the following points must be
considered:

o Range. This should be given as accurately as
possible, though its main purpose is to give an indication of how
far to loock. The sniper alone should decide on his sight setting,
and it may not necessarily be the same one as the indicated range.

o Correcticns. This should be considered in
conformance with the wind table. The observer’s opinion of the
wind allowance is given to assist the sniper in deciding which
setting to use. Between the two opinions, fairly accurate range
and windage settings should be decided, although with trained
snipers little difference should exist.

o Detailed indication. This may require more detail
than a normal indication; nevertheless, it should still be as brief
and as clear as possible.

Mil measurements can be used along with the methods of
indication te specify the distance between an object and the
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reference point used {(i.e., "mound--reference point; go left 50
mils; lone tree; base of tree; target"). The mil scale in
bincculars can assist in accurate indication, although occcasicnally
the use of hand angles will have to suffice. It is important that
each sniper is conversant with the angles subtended by the various
parts of his hand when the arm is outstretched,

Sniper teams must always be aware of the difficulties that can
be caused when the observer and the sniper are gbserving through
instruments with different magnifications and fields of view (i.e.,
telescope, binoculars). If time and concealment allow it, the
observer and the sniper should use the same viewing instrument,
particularly if the mil scale in the kinoculars is being used, to
give accurate measurements from a reference point.

It is necessary that both the cobserver and the firer know
exactly what the other i1s deing and what he is saying when locating
the target. Any method that is understandable to both snipers and
iz fast to use is acceptable. They must use short and concise
words to locate the target. Each must always be aware of what the
cther is deoing s¢ that the sniper does not shoot before the
observer is ready. They must set a routine that both are
comfortable with. An example of this dialogue would be:

Obsarver: "600--half right, barn, right 50 mils, 2
o'clock, large rock, bottom left corner, target.”

Firer: "Target identified, ready."

Observer: "Hold on edge of right shoulder"™ (wind
gorrection).

The firer should have a round downrange within 1 second
after the wind call.

It is extremely important that the shooter fires as soon as
possible after the wind call to preclude any wind change that could
affect the impact of his bullet. If the wind does change, then it
is necessary for the observer to stop the firing sequence and give
new wind readings toc the ashooter. The shooter and the observer
must not be afraid to talk to each other, but they should keep
everything said as short and as concise as possible.

Indexing Targets

There are several reasons why the sniper must have some system
for remembering or indexing target locations. The sniper may want
to shoot at the highest priority target first. This requires
patience. The sniper must be selective and not shoot at a target
just to have a kill. Indiscriminate firing may alert more valuable
and closer targets. Engagement of a distant target may result in
disclosure of the sniper post toc a clocser enemy,.
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Since several targets may be sighted at the same time, some
system is needed to remember all of the locaticns. To remember the
locations of targets, the observer uses aiming points and reference
points and records this information on the sector sketch/range card
and observer’s log.

To index targets, the sniper team uses the prepared range card
Ior a reference since it can greatly reduce the engagement time.
When indexing a target to the sniper, the observer lccates a
prominent terrain feature near the target. He indicates this
feature and any other information to the sniper to assist in
finding the target. Information between team members varies with
the situation. The cbserver may sound like an forward observer
(FO) giving a call for fire to a fire direction center (FDC),
depending on the condition of the battlefield and the total number
of possible targets from which to choose.

Considerations:

o Exposure time. Moving targets may expose themselves
for only a short time., The sniper team must be alert to note the
points of disappearance of as many targets as possible before
engaging any one of them. By doing so, the sniper team may be able
to take several targets under fire in rapid succession.

) Number of targets., When the number is such that the
sniper team is unable to remember and plot all target locations,
the sniper team must concentrate only on the most important
targets. By concentrating only on the most important targets, they
will not fail to effectively locate and engage high pricrity
targets and/or those targets that represent the greatest threat.

o Spacing. The greater the space interval between
targets, the more difficult it is teo note their movements. 1In
such cases, the sniper team should accurately locate and engage the
nearest target.

ol Evaluating aiming points. Targets that disappear
behind good aiming points are easily recorded and remembered.
Targets with poor aiming points are easily lost. If two such

targets are of equal value and threat toc the team, the poor aiming
pcint target should be engaged first, until the target with a good
aiming point becomes a greater threat.

Target Selection

Snipers select targets according to their wvalue, Certain
enemy personnel and equipment can be listed as key targets, but
their real worth must be decided by the sniper team in relation to
the circumstances in which they are located.

Consideration in target selection. As stated in the discus-
sion of recording targets, the choice of targets may be forced on
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the sniper team. They may lose a rapidly moving target if they
wait to identify it in detail, and they must ccnsider any enemy
threatening their position as an "extremely high value®” target.

When forced to choose a target, the sniper team will consider many
factors:

O Certainty of target’s identity. The sniper team
must be reasonably certain that the target it is considering is the
key target.

o Target effect on the enemy. The sniper team must
consider what effect the elimination of the target will have on the
enemy’s fighting ability. It must determine that the target is the
one available target that will cause the greatest harm to the
enemy .

o Enemy reaction to sniper fire. The sniper team must
consider what the enemy will do once the shot has been fired. The
team must be prepared for such actions as immediate suppressiocn by
indirect fires and enemy sweeps of the area.

o Effect on the overall mission. The sniper team must
consider how the engagement will affect the overall mission. The
mission may be one of intelligence gathering for a certain period.
Firing will not only alert the enemy toc a team’s presence, but it
may also terminate the mission if the team has tc move from its
position as a result of the engagement.

o Probability of first-round hit. The sniper team
must determine the chances of hitting the target with the first
shot by considering the following:

* Distance to the target,
* Direction and velocity of the wind.
* Visibility of the target area.
" Amount of the target that is exposed.
* Amount of time the target is exposed.
* Speed and direction of target movement,
o Distance. Although the sniper may be capable of

hitting a human target at a range of 900 meters, he should not risk
guch a distant shot without a special reason.

o Multiple targets., The sniper should carefully weigh
the possible consequences of shooting at one of a number of
targets, especially when the target cannct be identified in detail.
The sniper 