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Note for Readers

This document has not been updated since 2011 and while the main body regarding moving
target technique and equipment satugtill very valid other sections, particularly those quoting
regulatory matters, may now be out of date.

About the author:

Bob Maddison is the British National Coach for Moving Target Shooting. He was appointed to
that post in 1988 and, faeveral years, shared those duties and responsibilities with the late

Mi chael Baxter. Bob also holds a Class fAACgC
profession Bob was a physicist, now retired, and his scientific approach to shooting is apparent
in this book. This book brings together much of the coaching material that he has used in
developing the discipline and in introducing it to others already within shooting sport as well as
total newcomers to shooting.
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FOREWORD

In writing this book my objecte has been to provide a textbook for all levels of skill in these
Moving Target disciplines. It is not necessary to have any prior experience of the discipline in
order to benefit from the book, nor even to have any shooting experience in any disAipline.
the same time, this book is intended to be of help to experienced shooters who wish to improve
their skill in this discipline, as well as a sourcebook for their coaches and instructors. As a coach,
it is my belief that good instruction is importantieginners in any sport if they are to receive

the maximum enjoyment from participation in it. That initial instruction should form the base
upon which all future instruction is built. At no stage should it be necessary to 'unlearn' anything.
Thus it is anmportant principal that shooters at all stages of their development should be able
to benefit from the training methods and the experiences of the top international shooters.
Throughout, this book concentrates on the 10m Running Target discipline. Wisilsbssible

to enjoy shooting 50m Running Boar and 100m Running Deer without ever having shot at a 10m
Running Target, it is unlikely that the necessary skills to compete effectively at international
level can ever be fully developed without that dlerbackground. It is also easy, for a variety

of reasons, to develop an inadequate technique by learning the technically easier 50 and 100m
disciplines first. Thus precedence is given to 10m shooting. In dealing with 50 and 100m shooting
| have describetiow the equipment and techniques differ from those for 10m. To benefit from
this text the shooter who is interested only in the Running Deer event must necessarily study the
sections on 10m shooting. However, those who have no interest in Running BaarningR

Deer shooting may skip those sections. This approach is not unigue to the Moving Target
disciplines. The foundation for skill in all ISSF rifle and pistol shooting today lies in air rifle and
air pistol shooting

Although this book is all about 8ing Target shooting, most if not all of Part 6 (Improving
Performance) and Part 7 (Shooting at International Level) have much that is common to all
shooting disciplines. | would hope that other shooters will find much to help them in those
sections andhiat they will go on to read the rest of the book too.

Throughout this book | have used the masculine 'he' or 'his' unless referring specifically to the
ladies events. This is only to avoid the use of the cumbersome 'he or she' and 'his or her', and has
no other implication. Similarly, |1 do not differentiate between ‘junior' and 'senior' events. It is
usual for these to be shot concurrently rather than separately. Likewise, when | refer to right or
left hand, foot or eye, | am thinking of the right handé&doter. | intend no disrespect to left
handed shooters but only to avoid the cumbersome use of words. The left handed shooter should
reverse the sense when appropriate. The special problems of the left handed shooter in the
Running Deer events will be di with in the text.

I n describing range equi pment and techni que
targets with manual marking. Many ranges throughout Europe including Bisley in the UK now
have Electronic Scoring Targets (ESTs) which offemerous advantages. However, the ISSF

and NSR Rules are based firmly on the use of paper targets. This is partially because around the
world, such ranges are more common and EST ranges vary significantly in their operation. The
differences in procedureenessary are noted in the text. Apart from the 10m range made by Sius
Ascor, the ISSF has not given generic approval for other makes and types of electronic scoring
range. Currently, although the ISSF recognises the/aer 10m Electronic Scoring Runigin

Target range, there is no equivalent specification for a Running Boar or Running Deer range
although such ranges do exist such as at Bisley.
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Throughout this book, there appears to be some repetition between chapters and occasionally
between sub chagts. This is inevitable in such a comprehensive book which is intended to be
used as a manual for selective study rather than to be read from cover to cover. | have an aversion
to textbooks that only make sense if you look up their extensive cross referdimtis each
chapter and sub chapter is an entity; only rarely will it be necessary to make a cross reference.
This is also a product of the origins of this text which started in a series of articles in the now
defunct magazi ne 0T arefgllevwed (pindhe bnerihly dlewdletter bfi ¢ h
the British Sporting Rifle Club. It is not possible to deal with shooting techniques without some
reference to equipment; and to some extent, shooting technique is determined by the equipment
available. Therre both must be considered together. Nor is it possible to deal effectively with
Mental Training without some reference to Training Plans and Motivation, both of which are the
subject of their own chapters. Thus, in order to minimise the use of cressneds there has

been some necessary repetition. Hopefully this has been minimised consistent with the book
being easy to read, chapter by chapter.
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INTRODUCTION

Moving Target Shooting, included in the programme of the International Shooting Sport
Federation (ISSF), formerly known as the International Shooting Union (ISU / UIT), is one of
the oldest of the target shooting disciplines. All target shooting, like ofaowyr Olympic Sports

had its origins in the chase or on the battlefield, and the need to improve those essential skills.
When hunting became a sport and no longer a necessity, it was not considered to be good
etiquette to shoot at a moving target andrsotargets used for practice were also required to
stand still. However, remembering our ancestral skills as hunter/gatherers, the moving target still
has a place in our sport. With the popular trend towards 'practical’ shooting events, this is even
morepertinent. Moving Target Shooting is the original 'Practical Rifle' discipline. The Running
Deer has a particular significance in some of the Scandinavian countries where competence in
this, or similar events, is an important feature of the compulsosy/ftastvould be hunters.

In 1862 the British National Rifle Association (NRA) commissioned Sir Edwin Landseer to
design a target in the form of a Running Deer. From that design a pair of cast iron targets was
made and installed at the NRA ranges on Wadbh Common on the outskirts of London. Those
targets stand today outside the present headquarters of the NRA at Bisley Camp in Surrey. There
was a Wild Boar competition in the Paris Olympic Games in 1900. Running Deer events were
shot in the Olympic Gamas 1908, 1912, 1920, 1924, 1952 and 1956. The 50m Running Boar
event, much as we know it today, was introduced to the Olympic Games in Munich in 1972 and
remained in the programme until 1992 when it was replaced by the 10m Running Target event.
The Olympt Games in Athens, 2004 were the last in which this most traditional of our shooting
sports was included. One reason for its exclusion is the low level of support for the event in terms
of the limited number of competitors and countries taking part ievkat internationally. The
reason for this is the difficulty of the event, perceived or real, which has discouraged the beginner
from advancing in the sport. Nevertheless, the 10m Running Target and 50m Running Boar
events remain in the ISSF's programme are included in the World Championships and in the
regular Championships organised by the European Shooting Union (ESU) and other Continental
Championships.

It is both apt and unfortunate that the words "to shoot at a moving target" have become
synorymous with something that is difficult, almost impossible. The Moving Target disciplines

are difficult to master, and as a result are less popular than they deserve. They need a highly
developed intuitive attitude to shooting coupled with the skill anddioation needed to achieve

the precision required. In this they have much in common with Rapid Fire Pistol shooting. They
share the need for gun 'fit' so that the rifle or pistol becomes one with the hands, arms, body and
mind of the shooter, and the netdsupplement that with a precise aim and carefully judged
release of the shot. Superficially they have much in common with the ISSF Clay Target
disciplines, however, that similarity remains superficial and is largely confined to the need for a
perfeccmb ch bet ween the shooter and his gun. Th
disciplines will have the greatest difficulty in adapting to shooting at moving targets: they are
conditioned to shoot only when the target is perfectly framed by tighir and is free from all
discerniblemove ment . The Moving Target shooter mu:
never still on the target!

The International Shooting Sport Federation (ISSF) came in for some criticism when, in 1988,
in deference tohe environmental lobby of the International Olympic Committee, it decided to
make the 10m Running Target event the premier Olympic Moving Target event. The newly
designed 10m target was 'neutral’ with no hint of the origins of the sport in the husti®rfqy
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the pot. Except for the scoring rings, it severed all connections with the earlier 10m Running
Boar target, a scaled down version of the 50m target. As usual, the most vociferous criticism
came from those who were not themselves involved in the. Spee Moving Target shooters

were more concerned with mastering the skills demanded of them. This change of target and the
move to air rifle shooting in the premier Olympic event has had a profound effect on the
discipline in general. Although the 50m mhng Boar event remains unchanged in the ISSF
programme, all the emphasis is on the 10m event. The 10m targets are relatively more difficult
to shoot at, and the low velocity and longer time between the release of the trigger and the pellet
exiting the barel of the air rifle punishes any small error of technique. Thus the event has become
even more demanding on the shooters. Fortunately, it is easier to find a suitable range facility
and, with inexpensive ammunition and targets, easier to train extgnditiel net result has been
increased International participation accompanied by a dramatic improvement in standards world
wide. This has been reciprocated in the 50m Running Boar event. The move to the' neutral’ target
has also removed any ethical objentdo shooting at an animal shaped target and this too has
led to an increased international participation, particularly from the Arab countries and in the
Ladies events. As international standards have improved, so British standards have been forced
up tao, perhaps not so rapidly as we would like. Since its exclusion from the Olympic programme
after 2004, there has been a noticeable decrease in Moving Target shooting in international
events. This is despite the efforts of the ISSF Moving Target Committed Was gone out its

way to promote the events.

The 100m Running Deer discipline is no longer in the ISSF programme; it is a unique feature of
the Nordic Shooting Region (Great Britain and the Scandinavian countries). Alas, too, 2004 has
probably seethe end of the Nordic Shooting Region Championships as we have known them,
and hence the end of the only major international 200m Running Deer El@satwas a very

big competition with up to 72 separate event shot over less than a week. The costmgfitun

were high and much of the cost was borne by the host country. Ultimately the event became a
victim of its own successlhroughout this book, whenever the ISSF Rules are referred to then

it should be taken to include, if relevant, the 100m Running Deer Rules of the Nordic Shooting
Region. Those rules are based on the ISSF Moving Target Rules. In my terminology | refer to
Moving Target shooting as a generic description of the discipline; the term Running Target
shooting is confined to the 10m air rifle event. The Running Boar is shot exclusively at 50m with
a rimfire rifle and Running Deer at 100m with a centre fire riflgednationally there are
numerous variants on the Running Deer event. These include the Running Moose or EIk in
Scandinavia, sometimes at 80 m rather than 100m. In some countries a variant of the Running
Boar reverts to the earlier rules and is shot witertre fire rifle

The ISSF reintroduced a Ladies and Junior Ladies 10m Running Target event in 1993. Otherwise
the Moving Target disciplines have been essentially a male event in the ISSF and Nordic
programmes. There are junior events at both 10nb8nd but the 100m Running Deer event is

an 'open' event. Thus shooters who are technically ‘juniors’ (i.e. under the age of 21 throughout
the whole of the calendar year in question) may take part. However, it is not recommended that
any young person shoulthdertake the intensive training with a centre fire rifle required for
participation in the 100m Running Deer events until they are able to withstand the recoil without
damage to developing bones. It is generally accepted that this will not be befb48 tithday

has passed although slightly built juniors may need to confine their shooting to the 10m Running
Target and 50m Running Boar for longer.

Any shooter who intends to take this discipline seriously should have a copy of the ISSF and
Nordic Stooting Region rules in his possession. For convenience, a summary of the rules
pertaining onl January 2009 is given in Appendix 2.
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Part 1 Getting Started

Many of those reading this book will already be moving target shooters. They willittleeid |

the way of an introduction the sport. But for those who are new to this sport, especially those
who are not already shooters, some introduction is needed. Ideally, this initiation should be given
by a qualified Instructor or Coach, on a persompéaoson basis. However, any book like this
would not be complete without some information on getting started in the sport.

The best way to get started in Moving Target shooting is to join a club that has daitdbies,
and which can offer skilled instruction.

No-one need be put off Moving Target shooting because they think that they will need an
expensive specialist rifle and sight. Any rifle or air rifle, of the appropriate calibre and which,
for competition, compes with the ISSF Rules, can be used. For the absolute novice, strict
compliance with the ISSF Rules is not essential provided that the discrepancy is minor and does
not give him an advantage. However, h &éis s hou
progress in and enjoyment of the sport will be limited.
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Chapter 1 Safety

Shooting sport has an excellent safety record. It has one of the lowest rates for insurance of any
sport.[The biggest contribution to insurance cost is the consideraalue of the (mostly) silver
trophies!] The reason for this is that shooters recognise that their sport has a considerable
potential to cause injury or even death if they act irresponsibly. Consequently, safety regulation
within the sport itself is othe highest standard.

In the 10m Running Target event, safety is mainly common sense. Although the potential for
serious injury is limited, careless gun handling could suggest that a shooter might be equally
careless with his Running Boar or RunningeDeifle and is dealt with seriously in any
respectable shooting club.

In Running Boar and particularly in Running Deer shooting, there is a great potential for a serious
accident if safe handling procedures are not followed. Whilst in the 'readyop@sitaccidental
discharge can 'sky' a shot and, if it is a centre fire Running Deer rifle, that shot can travel a very
long way. The primary safety factor comes from the Range Safety Certificate which, in the UK,
was formerly issued by the MoD but is n@sued by one of the two National Governing Bodies
(NRA and NSRA) for civilian shooting. Firearms Certificates, unless they are issued for hunting,
are endorsed to prohibit any shooting except on a range with a relevant Range Safety Certificate.
Howeverthe MoD criteria, which are based on many years of experience with both civilian and
military ranges, are still used. In Britain there are three types of Certificate:

T h é&lo anger AreaRange. Thi s relies on engineditsd f e:
often a fully enclosed pistol range or small bore rifle range. It may have a bullet and ricochet
proof roof; without a substantial bullet proof roof, the walls, particularly behind the target line
and on its flanks are high enough to stop anyleasty discharged shot. Overhead baffles might

be used to reinforce safety. If it is a fully enclosed building, its construction must not only prevent
a projectile leaving the premises, it must also ensure that ricochets within the building cannot
cause ijury or damage. It is possible to construct an indoor No Danger Area Running Boar
range. However, this would require a minimum area of 60 x 20 m: the roof must be self
supporting (no roof pillars) as well as being bullet proof and the walls and roof hengdo be
adequately baffled to prevent or restrain ricochets. Any such building would be expensive and it
would be very difficult to adapt an existing building. There are two indoor Running Boar ranges
as part of the pur po srach ®@lympit $hoofing Camntee) bsit sudtaadn| o
indoor range is the exception.

The Gallery Range The primary protection is a physical barrier such as a stop butt which may
not be high enough to stop a bullet fired high hence it is combined with a sateelred the
targets. The Range Safety Certificate for a 'Gallery Range' must take into account the possible
line of fire following an accidental discharge and the probability of such a shot going over the
top of the stop butt. Because the range is not sadlcsafety on a Gallery Range relies on good
range management and a program of sound shooter training and discipline. On a Gallery Range,
shooting is confined to strict shooting lanes: each firing point has its own target; cross shooting
is not allowed ad there is a strict limit on how much the muzzle of a loaded rifle can be raised
above the horizontal.

The Field Firing Range The Range Safety Certificate relies on having an extensive safe area
behind the targets and to either side, although thesasaf may not be large enough to guarantee
that no projectile travels beyond range limits. Although there might be a stop butt, this is for
convenience only and is not mandatory; its only specification is that it must not itself, be the
cause of a dangeue ricochet. Its safety is dependent on good range management and safe
disciplined shooting by its users. Shooting is through a defined arc of fire rather than in discrete
lanes. A Field Firing Range is the usual requirement for a 50 or 100m Moving Tamnget
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Ther e i skulldDamgar AreahRan@a This type of range i s
shooting. The danger area is so great that projectiles cannot travel beyond its limits. It requires a
considerable area of land especially for centre fifle shooting and will often be part of a
simul ated o6Battl e Ranged designated for wuse

The Range Safety Certificate will specify which calibres are permitted and any other restrictions.

It is reinforced by Range Safety Regulations which specifies how shooting is to be conducted so
as to ensure that every shot (including ricochets) will ranaaihin the safe area. The Range
Officer, appointed by the club using the range, who is directly responsible for range safety whilst
shooting is taking place, must ensure compliance with the Range Safety Regulations. The Range
Officer will oftenbeaqualf i ed ARange Conducting Officero,

Although the arrangements for other countries are different and different terminology may be
used, the general principles are the same as in Britain.

Important safety points incled

Only suitably experienced persons are allowed to shoot unless they are under the close
supervision of an experienced shooter.

Guns are only loaded when it is safe to do so and on the Range Officer's command.

Guns are never 'pointed’, aimed or 'snapped' in a direction where they could not be fired
safely.

Every shooter has a duty to be aware of potentially unsafe practices by himself and by
other shooters, and to take whatever action is needed to enstye safe

Every shooter must be aware of the danger associated with a shot fired high that might
travel outside the designated danger area.

Every shooter should be aware of the signs of overpressure or incipient damage to his
gun or ammunition.

No gunshould leave the firing point unless the action is open preferably with the bolt
removed and / or the action open with a
second person (usually an appointed Range Officer) to be unloaded and with any
magazne removed or proven to be empty.

Although the more serious accidents are always uppermost in shooter's minds, some of the more
common 'incidents' are concerned with gun or ammunition malfunctions. A misfired gun is still

a loaded gun until it can be a& safe and proved to be safe. The cause of the misfire can be
either the rifle (a 6light s t[Althokgb th is & sare t h e
occurrence, it has been known for a primer that has been given a light strike by the firiag pin
detonate sever al s e CAbb Rudring Deartstmotefsashodichbe avpare bfi r e
the signs of potentially dangerous ammunition, whether it is home or factory loaded. These
include malformed or pierced primers, raised or cratered primeesbasges or splits or difficult

spent case extraction. These all indicate excess pressure in the rifle chamber. Whilst the obvious
cause of excess pressure is a cartridge which has been overloaded with powder, there are other
causes of high pressure. Thasgude the use of a cartridge case which is too long for the rifle
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chamber, a bullet which is too heavy for the powder charge, a bullet which is a tight fit in the
chamber or a badly fouled barrel or chamber.

Overloaded or incorrectly loaded ammunitis dangerous, and every home loader is responsible

for his own safety and the safety of those nearby. Underloaded ammunition (i.e. with no or too
little propellant in the case) can lead to a barrel blockage and severe damage if any attempt is
made to fie a subsequent shot such as in the Running Deer Doubles. Other important points are
that the rifle must be fitted with the correct bolt and loaded with the correct ammunition.
Sometimes a bolt which is too short, from a similar rifle of different caldzme be fitted. If the
action is one in which the boltds Il ocking |
supported only on the extractor. When the rifle is fired, part of the cartridge case is unsupported
and the case will burst. It is alpmssible in some circumstances to attempt to fire the ‘wrong'
calibre of ammunition with possible dangerous consequences.

Whilst the Running Boar shooter should not have to face the same potential problems of
dangerous ammunition, he should be awé even .22RF cases do sometimes split. The
consequences are usually minor, but the cause should not be ignored. Case rims have been knowr
to split, releasing hot gases. This is more likely with high velocity 'hunting’ ammunition. A
weakness of any .22RHle lies in the area of the extractor groove. The case has minimal support

in this area, and wear from long usage can weaken the remaining metal to the extent that a bulge
is formed in the fired case at this point. This suggests that failure may oocurAbshooters

should occasionally examine their spent cases for signs of incipient failure, especially when high
velocity ammunition is used.

Most ranges insist that cartridge rifles are demonstrably safe when they are taken from the firing
point. Ths is more difficult with some air rifles. The obvious way to deal with a cartridge rifle

is to remove the bolt, but this may not be easy when a high cheekpiece is fitted. An alternative is
to use one of the O0Br eech Fdamegslybe mprovised and r e
which leave nepne in any doubt that the rifle cannot be fired; however, they can conceal a
cartridge inside the magazine. The bolt and 'scope should always be removed for air travel
otherwise the bolt will act as a fulcrum uéighg in a broken stock, or the 'scope will be damaged
should the gun case be dropped. Without its 'scope, the rifle looks less ‘threatening' during the
routine airport checks by airport security staff which are carried out before any gun can be
acceptedis baggage.

Instruction in safety is part of the training given to any shooter when they first join a club and
this is often embodied in the legislation governing club membership. Normally they are not
allowed to shoot unless closely supervised, uhély have successfully passed a probationary
period. The Range Officer must be satisfied that they understand and will comply with the Range
Safety Regulations. Currently, in the UK -ape is allowed to shoot anything other than a Small

Bore manually reladed Rifle on any Military Range (which includes Bisley where the Range
danger Area is shared with the nearby Military Pirbright ranges) without a recognised
ACertificate of Competenceodo issued by the N
club,unless they are under close supervision by a qualified person.

©R J Maddison, 19 April 2011 19



Chapter 2 The Basics of Moving Target Shooting

2.1 The 10m Running Target Match

Running Target Shooting is shot at a distance of 18mg a 4.5 mm (.177") calibre air rifle
equipped with a telescope sight. The sight magnification must not exceed 4x, a variable power
'scope is not allowed even if it is adjusted to 4x. The overall weight of the rifle and sight must
not exceed 5.5 kg. Hne are no restrictions on the trigger pull.

When paper targets are used this consists of two scoring diagrams 140 mm apart with a central
black 'aiming’ mark which is 15.5 mm diameter. The scoring diagrams use the same ring
dimensions as the staticr aifle target, and the same size of 'black’, but the rings are scored
differently, with the conventional '9' ring scoring '10' etc. It is the TRAILING diagram that is
shot every ti me. The | SSF Rules now rTeecogni
arrival of the shot at the target plane is detected by a series of microphones and a microprocessor
is used to determine the-codinates of the virtual shot hole. There are no scoring rings on the
target face itself. Because there is only one seteaftronics, a central scoring area is flanked by

two 'aiming' marks the centres of which are 70 mm either side of the centre of the scoring area.
Both types of target are permitted in ISSF championships, but the convenience of the electronic
targets has ade them the norm for major events, and for those clubs which take the event
seriously. For the shooter, despite the obvious target differences, the technique is no different on
paper or electronic targets.

The target starts on the right. The shodaeallowed four sighting shots, two in each direction.

For the sighting shots and the first shot of a match series, the shooter adopts the ‘ready’ position
and, when he has prepared himself, calls 'READY" and the target is released immediately. When
the taget appears, and not before, he raises the rifle to his shoulder, aims (a little ahead of the
scoring diagram), and fires. The target has a 'run’ of 2 metres as perceived by the shooter, and in
the 'slow’ runs this takes 5.6.2 seconds. For subsequeunts, the shooter does not call ‘ready’

but the target is released about 2 seconds after the shooter is seen to be in the 'ready' position by
the range operator. The course of fire is 30 shots (20 shots for the ladies match), 15 (10) in each
direction. Ths is followed by a similar course of fire, the ‘fast’ runs, in which the run time is 2.5

- 2.6 seconds.

Taking the 'slow’ runs first, if he is using a simple telescope sight, when he raises the rifle to his
shoulder, the shooter must first 'find" a vidlwough the sight and then align it with the target.

The area of aim is about 225 mm ahead of the centre of the scoring diagram, roughly in the

'3' ring. He must follow’ the target until he is satisfied with his aim and then release the shot. In
the'fast’ runs everything is the same but done in half the time, the 'lead’ is abb0trt that

is midway between the black of the scoring diagram and the black of the 'aiming’ mark. This
point of aim is not easy to identify but in practice, the shoasrtth do so much work to follow

the target that the precise point of aim is academic until he is shooting quite high scores. More
sophisticated sights are available to overcome this problem and they will be described later. It is
much more important to gaisome real experience in shooting this match. Too many shooters
are deterred from taking up Moving Target shooting because they think that-afdtetart
rifle and déscope are essential, whereas suc
benefits are measurable. Indeed, a novice shooter confronted by advanced equipment will be at
a disadvantage. As always in shooting sport, a rifle and sight you are comfortable with is better
than a technically correct rifle that | ust
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There is also a Mixed Runs match in which the shooter does not know if the target will run slow
or fast. The ISSF Rules require an equal number of slow and fast runs right and left, in two series
of 20 shots, each preceded by two slow and two fast rusigtesng shots.

2.2 The 50m Running Boar Match

Until 1988, Running Boar was the Olympic Moving Target event. As the name implies, the target
is in the form of a Wild Boar. It is shot at 50m using a 0.22" Rimfire (.22RF) rifle having a
minimum trigger pull of 500 g. The scoring rings are (relativelyyeda than for the air rifle
match. There is no restriction on the dimensions and magnification of the sight used, although
there is still an alup weight limit of 5.5 kg. Telescope sights of 20x magnification are not
uncommon amongst the experts, but ¢hejuire considerable skill to use them because of the
very limited field of view.

The course of fire is identical to that for the 10m Running Target event. There are slow-runs (5
5.2 seconds), fast runs (2.2.6 seconds) and mixed runs. The cimgslistance is 10m. In the

sl ow’ runs, i f subsonic Omatchdé ammunition
point of the eye, or just below it is very easy to identify with a cross hair 'scope. However, in the
fast' runs, the aiming point woulde >100 mm in front of the nose, an impossible aim as it is off

the card. If High Velocity (hunting) ammunition is used, then an aim on the tip of the nose for
the 6fastd runs is about right. 1 f téadjow amm
which is less easy to identify. It is not unusual for different ammunition to be used for the
different speeds. Like the 10m match, a specialised 'scope allows a choice of aiming point and
makes a change of ammunition irrelevant.

There is also &0m Mixed Runs match.

2.3 The 100m Running Deer Matches

This is quite a different event. It is shot at 100m using a centre fire, manually loaded rifle. Most
shooters use a sporting rifle, although match type rifles are available in a suitéiie. ddle

target is in the form of a Red Deer; the run is 23 metres in about 4.3 seconds. Instead of fast and
slow runs, there are separate matches for 'Singles' and 'Doubles’ when TWO shots must be taken
with each run of the target. Although any centre @alibre (up to 8 mm depending on the range
safety certificate) is permitted, ammunition with adequate velocity (>900 m/sec) and minimal
recoil (for the 'Doubles’ match) is needed. The most popular calibre is .222REM, and with this,
at about 950m/sec (B0 ft/sec) the aiming point is a little in front of the chest and directly below

the eye. Many shooters zero their rifle to shoot about 0.5 m low so that they can aim on, or a little
below the eye. This aim is encouraged by the fact that before thedppgstrs, the antlers can

be seen above a screening wall. Although the target is still accelerating, this ‘antler run' is
essential in the 'Doubles’ as it enables the shooter to have his sight lined up on the point of aim
before the whole target (i.e. theosing zone) appears.

The Running Deer matches are immensely enjoyable despite the high cost of ammunition. Most
regular shooters reload their ammunition to keep costs down.
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2.4 Relationship between the Scores

The maximum score from one shot at the Running Deer is 5 not 10 as on the Running Boar and
Running Targets. From the angular dispersion and allowing for the size of the gauged shot hole,
a shot which will score a '4' on the 100m Running Deer will scbom'the 50m Running Boar

and only ' 4' on the 10m Running Target.

There is an approximate relationship between 50m Running Boar and 10m Running Target
scores. This is:

[Scorel0]

([Score50] x 1.25) 165

This relationship has been caldgld using statistical probability based on #mgularspread of

the shot holes on the target and has been validated against scores recorded in events where the
same shooters compete in both 10m and 50m events. Because the spread of scores is much greate
for a novice or a O0clubdé | evel shooter than
lower scoring competitors. There is no similar relationship available for the 100m Running Deer
because the 1 and 2 scoring areas have an irregular shape.
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Chapter 3 Equipping Yourself

Anyone who wishes to take up Moving Target shooting should not think about buying any
equipment until he has had the opportunity to try the event for himself using borrowed, hired or
‘club’ equipment. He should also have the benefit of some formal instrbetfore attempting

to shoot at any moving target.

For 10m Running Target shooting, there are several clubs throughout Europe including Great
Britain, and most other Countries with a tradition of target shooting, who have equipped
themselves with a gable range. The best way to try this discipline is to join a suitable club
where a qualified instructor and suitable equipment should be available. If you do not know of a
suitably equipped club in your locality, then you should contact your Nationak&tezh who

will provide you with information. Appropriate information is provided in Appendix 3 for
potential Moving Target shooters in Great Britain.

For the 10m event, there is no need to use a special Running Target Air Rifle. Any 4.5 mm calibre
(.277") air rifle fitted with a telescope sight can be used. The sight should not exceed a fixed 4x
magnification, but at this stage this is not important unless you intend to take part in competitive
shooting. Al though var i atebsginnershoeldnotbedeterngckifs a
he can set his Oscope to 4x. Most sporting
young or inexperienced shooter to handle than the heavy match rifle. There is no need to think
about buying any special epment, just use what is readily available. Likewise for the 50m and
100m events ( but there is no restriction o
these events are classified as ‘firearms' in most countries (air rifles are usualyy switable

rifle might not be so readily available. Most clubs where these events are shot will have a suitable
rifle and appropriate ammunition for loan to members who do not possess their own.

As your standard improves, you will want to acquireryown Moving Target Rifle(s) or to
modify and adapt an existing rifle, and to learn the techniques needed to become a competent
Moving Target shooter.

Now read on:
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Part 2 The Course Of Fire

This part of the book gives a general description of the course of fire for the different events. The
ISSF Rules for the Moving Target events are summarised in Appendix 2 which should be read
in conjunction with this part of the book. Every shooter whoamgsintention of taking his sport
seriously must have access to a copy of the current ISSF General Technical Rules and the Special
Technical Rules and be familiar with their contents.
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Chapter 4 10m Running Target Shooting

This event is shotfrom the standing position, with a 4.5 mm (0.177") calibre air rifle. The
propellant gas may be compressed air or carbon dioxideT®® projectiles must be made from

lead or other soft (i.e. readily deformable) material. Although the ISSF Rules peyrsiaoe

of projectile, the use of match quality ‘wadcutter' ammunition is universal and makes accurate
scoring easier. Also, with a match quality air rifle, this ammunition is significantly more accurate
at 10 m than pellets designed for vermin shootintprdger ranges. As the name implies, the
shooting distance is 10 m. The target crossing distance is 2 m.

The principle behind the 10m Running Target match is no different to the other Moving Target
events. The shooter prepares himself, adopts the/'neasition (see the Chapter on 'The Ready
Position’) and then he calls 'READY". The target appears immediately, from the right. The
shooter raises the rifle, which is fitted with a telescope sight, to his shoulder, find his aim and
then fire the shot, tkiis at the trailing (i.e. right) scoring area. The target then disappears behind
the ‘'wall'. The value of the shot is then signalled using a mechanical or electrical system. Unless
Electronic Targets are being used, the value of the shot will only bstiamate at this stage; a
gauge is not used. It is usual to have a Closed Circuit Television (CCTV) so that the shooter can
observe the shot and make any necessary adjustment to his sights or to his aim. He reloads and
comes to the 'ready' position agairdamhen he is ready, he calls 'READY'. The target next
appears from the left and he shoots at the trailing scoring area, now on the left.

The shooter is allowed four sighting shots on a specially marked target, calling 'READY" for each
shot, and then heaust begin his match. The procedure is the same, but he calls 'READY" only
for the first match shot. He may not raise the rifle from the 'ready’ position until the target has
appeared from behind the ‘wall'. After the first shot, the target is releasethabseconds after

he comes into the ready position. The rhythm of shooting is such that there should be not more
than 20 seconds after the completion of the previous run before the target starts again. Only two
shots are fired on each target, one orhesoring area, after which the target is changed. The
course of fire is for four sighting shots then 30 shots to count on the slow runs when the target
must cross the 2 m gap between the ‘walls' in-5@® seconds. After every competitor has
completed Is slow runs, the process is repeated with the fast runs when the crossing time is 2.5
- 2.6 seconds.

In the Ladies Match, the procedure is identical except that the course of fire is for four sighting
shots and then 20 shots slow runs followed by &ginting shots and 20 shots fast runs. Most
ladies will opt to shoot the full 60 shot course of fire during training or in local matches.

Whist the firer is shooting his series, the next shooter on the programme to shoot on that range is
allowed to 'dy fire' a full series. For this he stands to the left of the shooter, separated from him
by a screen. 'Dry firing' means releasing the trigger of an unloaded rifle without releasing a bullet
or propellant gas. This is an important part of the final matepgration for the shooter.

In a major match, targets are changed for formal scoring and, if necessary gauging, after every
pair (L & R) of runs. In a club match or when training, it is usual to fire five shots on each
diagram before the target is chadg

The foregoing procedure applies when paper targets are being used. When an Electronic Scoring
Target is used, there is only a single central scoring area which is flanked by two aiming marks.
As far as the shooter is concerned, the proceduremsicgdeas what he sees in his sight is the
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same. However, the shot position and value are shown on the computer monitor as well as the
total for each ten shot series. Because targets do not have to be changed between runs, the whole
procedure is usually neh quicker and it is usual for the shooter to come into the Ready position

in much less than the maximum permitted 20 seconds.

For the Mixed Runs match the course of fire consists of two series, each of which has four
sighting shots (two slow and twadt runs) followed by 20 scoring shots. In the Mixed Runs
match the shooter does not know in advance if the target will emerge slow or fast. There must be
an equal number of slow and fast runs from each side in each series, and no more than five
consecutie runsatthe samespeed
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Chapter 5 50m Running Boar Shooting

This is shot with a 5.6 mm rimfire rifle (0.22LR): only one cartridge may be loaded for each run
of the target. It follows that the rifle should be capable of being loaded singly. Thé5i6emm

Centre Fire calibres or a rifle chambered for 0.22" magnum ammunition is prohibited. Although
the ISSF Rules do not specifically prohibit the use of tracer ammunition, local rules probably do.

The course of fire and general range procedure is the same for the 50m Running Boar events as
the corresponding 10m Running Target events. Apart from the difference of scale, (50 m range
and 10 m crossing distance), there are some differences in rangeistichtion which are
important to the shooter.

When paper targets are being used, separate targets are used for the right and left runs of the
target. At the completion of each run, the targets are changed over using a simple mechanism on
the target frame. Because the target is so much larger, 1508itsvo sighting shots are fired

at each target (10 +2 for the Mixed Runs event). After signalling the estimated score, which may
include the use of Closed Circuit Television equipment, the shot holes are patched. The sighting
shot holes are covered wighblack patch; the scoring shot holes with a transparent patch. The
last scoring shot hole on each diagram is left unpatched. (When there are several transparent
patched shot holes on the target face, it will be helpful if the marker points to theléagtitho

a pen that can be clearly seen on the monitor before he patches it. The targets can then be taker
to the scoring office where the final value of each shot can be assessed. The transparent patches
used can be carefully removed if necessary to pehmitise of a gauge. To aid the scorers, any
misses are noted by affixing the appropriate patch to the target outside the scoring area.

Because targets do not have to be changed each time, and because reloading involves less
physical effort than an anifle, the natural shooting rhythm is usually faster and so the time
allowance between runs is up to 18 seconds.

In all but a major match, it is usual to set up two targets 'back to back' rather than using separate
targets. This then makes for lessriwin the target pit. The shooter fires at the leading target
which must appear nose first. This is different to the 10m event (on paper targets) in which the
shooter fires at the trailing target. Part targets are used to 'repair' a full target. Thesdede

with only the scoring rings and the 'nose’ of the Boar. These are less costly than the full target.
For training, only the scoring rings need to be replaced, but the repair centres must then be very
carefully aligned with the rest of the target wthihas the aiming area.

Electronic Scoring Targets are also available for this event and may use a variety of different
target arrangements. The simplest is a two headed target so that a common scoring area can be
used. Other systems use two separatgetdaces but with a mechanism that interchanges them
between left and right facing runs so that only one set of electronics are needed. Such a
mechanism must be very precise so as to maintain the relationship between the aiming area and
the centre of thecoring area. At the firing Point the shooter can see his shot(s) displayed on a
representation of the target on a computer screen. The shot value, the cumulative score and the
average shot value are also displayed. At the present time, Electronic Sangegs are not
approved for ISSF Championships in the 50m Running Boar event but are being used
increasingly for Club level and even National level events. Most Electronic ranges can also be
used with paper targets when necessary. The basic ISSF reguirsnthat when Electronic
Scoring Targets are used, their accuracy and score reproducibility should not be worse that the
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equivalent paper target. As the visible aiming point does not coincide with the unseen point of
impact of the projectile, this is has easy to achieve as it might seem.
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Chapter 6 100m Running Deer Shooting

This is shot with a Centre Fire rifle. The Nordic Shooting Region rules specify that the calibre
must not exceed 8 mm. The rifle may only be reloaded manually after eatchAgtomatic,
semiautomatic and double barrelled guns are prohibited. Local laws may prohibit or restrict the
use of certain types of rifle (such as a 'pump' action rifle). The use of tracer, incendiary and
explosive bullets is prohibited. The Range Sartificate (or its equivalent) may further limit

the calibres or type of ammunition that may be used.

Although there is much in common with the techniques used in the 10m and 50m events, the
course of fire for the Running Deer event is quite diffierdhe range is 100m and the target
crossing distance ~23 m. However, after the target leaves the pit area, the "antlers' can be seen
over the top of a wall for 12 seconds before the full target appears. During this period the target
mechanism accelaes and it must reach its full speed at least 0.5 seconds before the full target
emerges. As soon as the antlers appear, the shooter may raise the rifle to his shoulder. This "antler
run' can be very helpful to the shooter in the Doubles event.

The crosing time between the walls when the target is fully exposed is 4.3 + 0.2 seconds. All
target runs are at the same speed; there are no slow and fast runs. Because of the size of the targe
a pair of targets is invariably used 'back to back' (sometimésavtommon central scoring

area). The shooter fires at the leading target that appears nose first. All scoring is done from the
pits and shot holes are gauged and patched before the target runs again. A register keeper is
responsible for an independentaoat of the score that can be used to verify the score signalled.
Because of the size of the target, it is not practicable to use a Closed Circuit Television system
to indicate shot position to the shooter. A simple mechanical signalling system is narsedlly
Electronic Scoring Targets are being used increasingly.

In the Running Deer Singles, one shot is fired at each run of the target. The course of fire is for
two series each consisting of four sighting shots and then 20 shots to count. Becausé@mmun

is expensive, a shooter will sometimes not take all of his sighting shots. In domestic shooting, he
will usually tell the range officer how many sighting shots will be taken, who will in turn inform

the marking pit and the number of runs of the takgd#l be adjusted. In a domestic match,
‘convertible’ sighting shots are sometimes allowed to save on ammunition costs. The shooter opts
for the value of his sighting shots to be counted in place of the first shots of the match.

In the Running Deer Ddales the procedure is the same except that the shooter fires up to two
shots on each run of the target. Reloading between shots must be 'manual’ i.e. by means of a bolt,
lever or 'pump’ action rifle. Semiautomatic rifles are not allowed. (Note that it Brigain, a
semiautomatic or pump action centre fire rifle is classed as a prohibited weapon and cannot be
used legally for this competition.) Again the match is in two series of 20 shots, (i.e. ten runs of
the target), preceded by up to eight sightingtski.e. four runs of the target). During the sighting

runs, the shooter may opt to take fewer than eight shots. Again, in domestic matches, the shooter
may ask for fewer sighting runs of the target or he may 'convert' his sighting shots into scoring
shos.

Like the 50m and 10m disciplines, Electronic Scoring Targets are sometimes used. At the firing

Point the shooter can see his shot(s) displayed on a representation of the target on a computer
screen. The shot value, the cumulative score and the avanagvalue are also displayed.

©R J Maddison, 19 April 2011 29



Part 3 Equipment For Moving Target
Shooting

There is no necessity for anyone taking up Moving Target Shooting to feel that he needs to buy
expensive equipment. Although the equipment such as the rifle, sight, jacket and boots used by
a top International Shooter may be expensive, they are not esdenta novice or even an
experienced 'club' shooter. This is emphasised throughout this book. Provided that the
requirements of the ISSF Rules are met, a lot can be done with existing or relatively inexpensive
equipment to help the recreational shootgo¥ his sport. Even equipment that does not meet

the exact requirements of the ISSF Rules can be used to enjoy the sport provided that the shooter
is aware of the limitations of the use of bguipment andinderstands that he cannot use it to

take partm formal competitions.

There is a great tendency amongst all shooters to believe that technically excellent equipment
will necessarily improve scores. At the bottom line, the rifle, 'scope and clothing are tools. They
have a job to do; provided that theo the job efficiently, no more need be asked of them. It may
satisfy some ego to know that the rifle is built to 'Rolls Royce' standards, that the 'scope is
optically perfect and that the shooting jacket is the most expensive available. Unless these
actually improve the score, the extra money would have been better spent on more ammunition
for training.

As a Coach, | am often asked to recommend the purchase of some item of equipment. My usual
answer to the question is to say that "If you need tothsk, you are not ready to change your
present equipment”. | also remind the questioner that any change to his equipment, no matter
how desirable in the long term, will set back his immediate performance until he has fully
integrated it with his own technig and style of shooting.
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Chapter 7 The Rifle

Although specialist rifles are made for all the Moving Target disciplinespemeed be deterred

from taking up Moving Target shooting for lack of an expensive rifle. Apart from complying
with relevant ISSF Rules, the demands of the disciplines are aliniime rifle should be capable

of adequate accuracy, in relation to the target, over a typical course of fire (e.g. 30+ shots); it
should have a satisfactory trigger mechanism and must be capable of accepting a suitable
telescope sight. Whilst many othieatures are desirable, and are built in to the specialist rifles,

it is not difficult to adapt most rifles to handle and shoot almost as well as any of them.

All shooters, most of all those using a Sporting Rifle of any sort, have an intense ghdg in

rifle and other equipment. Sometimes this can cause them to choose a rifle simply because it is
a new or innovative design rather than because it is suitable for their discipline. They will spend
several thousand pounds on a hand built rifle jushthes e it i s expensi ve a
be goodo. On the other hand, ot hers wil|l p
production simply because it fits them well and shoots well. Most rifles have an action and barrel
that are accurate engh for Moving Target shooting, how well it fits you is more important; how

it looks is immaterial. The words dAafit for p
Target shooter used rifles (and pistols) that had the appearance of being hldrtaggh
Abi nder twine and creosoteo. Needl ess to sa

The key to good Moving target shooting is a rifle which 'feels right' to the shooter. Pin sharp
accuracy from the test bench is immaterial if the rifle doéscome up to the shoulder easily

and 'point’ well at the target. An experienced shooter knows immediately if a rifle feels right, and
he will go to much trouble to adapt even a specialist rifle to fit his own physique and to feel
exactly right for him. Som Centre Fire sporting rifles are incapable of putting 30 shots into a
small group on the target in under 10 minutes: the point of impact changes as the rifle barrel
warms up. Otherwise almost any rifle that complies with the ISSF Rules for the diswipline

be capable of the required accuracy. The 'bull's eye' for all these events is quite large in relation
to the static shooting disciplines and even a relatively inexpensive rifle, if it can satisfy the ISSF
Rules and accept a 'scope sight, can be matibke. In the next part of this book | will describe

how to adapt a rifle to make it more suitable for Moving Target shooting. In the following
sections of this chapter | will describe the attributes that are needed.

In all of the Moving Target disciplines, the rifle must be of a suitable calibre and type. The
calibres are:

10m Running Target 4.5 mm (.177") air or £@le

50m Running Boar 5.6 mm Rim Fire (.22LR) rifle

100m Running Deer any Centre Fire calibre up to 8.0 mm.

The overall length of the barrel and action must not exceed 1.00 m measured from the
rear of the mechanism of the air rifle or the closed bolt of the cartridge rifle.

The overall weight (including sight) must not exceed 5.50 kg.
The buttplate rmy be adjustable but must not be longer than 150 mm and the depth of

curvature must not exceed 20 mm. No part of the buttplate, in its lowest position, may be
more than 200 mm below the centre line of the barrel.
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The centre line of the sight may not im®re than 75 mm above the centre line of the
barrel.

A barrel extension is permitted but no part of it may be more than 60 mm from a line
drawn through the centre of the barrel.

For the Running Boar and Running Deer rifles, the trigger pull mugtdager than 500
grams.

For the Running Target and Running Boar, the rifle MUST be capable of being loaded
easily with a single projectile even if a magazine, integral or detachable, is fitted.

: 1000
Adjustable Measurements in mm
Fig. 7.0.1 The Moving Target Rifle
Not e: Up unt i | 2010 there was an overal/l

Air Rifl e. This no | onger applies and th
on a rifle used in any Moving Target discipline. However, the magnificatioéheoAir
Rifle O6scope must not exceed 4x.

7.1 The 10m Air Rifle

Specialist air rifles are currently made by several manufacturers including Feinwerkbau, Walther
and Anschutz. Until recently, most rifles were of either the single stroke pneunpa&ticrtyere
pre-charged with C@ The latter were never successful as the action was chilled with every shot
fired and the relatively rapid rate of fire did not allow recovery: hence inconsistent pellet velocity.
More recently, there has been a move towaftés which are pre charged with compressed air
which do not suffer the problems of @’hese use a special valve and regulator to ensure that
pellet velocity remains constant as the air pressure in the reservoir falls. All are available for a
left handed or right handed shooter. Older specialist rifles include the earlier Feinwerkbau 300
models and the Walther LGR. The former is a spring operated rifle, the latter a single stroke
pneumatic.

The pros and cons of the different types of specialist air rifle are worth considering:
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The springoperatedi f |l es are very robust but , despi t e
they do suffer from some vibration on firing. The 'lock time' of these rifles is very long because

of the inertia of the piston and its spring. However, because the pelle¢imsalong slow 'push’

from the air compressed by the spring, they have a reputation for being able to digest almost any
pellets, even badly distorted ones, without significant loss of accuracy. They are also very
insensitive to temperature and air presgiite. altitude) variations.

The later pneumatic air rifles are virtually vibration free and give a very consistent performance.
Their 'lock time' is very short and, coupled with a short true barrel, give the effect of the pellet
seeming to leave thealrel immediately the trigger is pulled, almost like a centre fire rifle. The
earlier pneumatic rifles such as the Walther LGR, because of the design of their valve
mechanism, were very much slower in this respect. They require the shooter to antieipate th
release of the shot and then to ‘follow through' meticulously. Most of the match quality air rifles
of the 1980's were of this type. A long cocking lever is drawn back fully and then forward again
to compress a charge of air into the reservoir, ofteh wansiderable effort on the part of the
shooter. (There is a knack to this and each rifle is different; with experience you seldom notice
the effort needed to charge these air rifles!) When the trigger is operated, this air is released to
drive the pellethrough the barrel. All of the pneumatic air rifles can be sensitive to pellet skirt
size. The sudden release of the highly compressed air gives a sharp impulse to the pellet and does
not give time for it to form itself into the rifling in the way it daesa spring operated air rifle.

Thus the pellet manufactures now offer a range of skirt diameters so that the shooter can choose
the optimum pellets for his rifle. (Most now optimise at 4.49 or 4.50 mm skirt diameter.) Not
that the cheaper, unsized, ptlare poor performers: it is just that these pneumatic rifles are
capable of such extreme accuracy when correctly fed. Their one drawback is that the single stroke
pneumatic air rifles are sensitive to temperature and to air pressure, and may giveed reduc
velocity at high altitude. However, they are consistent performers under any given ambient
conditions. Pre charged pneumatic air rifles do not suffer in this respect.

The later versions of these air rifles used a pre charged cylinder of compries8echtve and
regulator system ensures that the pressure and volume of air used form shot to shot is consistent.
The popularity of the pre charged pneumatic air rifles stemmed initially from their lack of effort

to load and their almost complete abseofeibration when firing. However, the later designs

have a lighter action and use a short true barrel (with a long extension) to optimise the pellet's
velocity. This gives the designer, and user, more freedom to balance the weight of the rifle to
achievenear perfect handling. Current pre charged pneumatic air rifles are significantly lighter
and better balanced that their single stroke charged predecessors.

The air cylinder on a modern pre charged air rifle is normally filled to a maximum working
presure of 200 bar and most Air Rifles will work with a pressure down to about 60 bar. This
usually means up to two full match series, although most shooters will recharge their cylinders
after each full series. They should preferably be charged from aeytagder containing high
pressure "Breathing Quality” clean, dry, oil free, compressed air. They can also be recharged
with a small electric compressor or with a simple hand pump. Neither is recommended on a
regular basis as it admits some moisture whimhid ultimately lead to corrosion of the delicate
valve and regulator mechanism. If a storage cylinder is used it can either be the type used by
di vers which can be charged at a O6diving sta
services a dry land which is usually charged to <230 bar. Whilst the former has a much longer
time before a refill is needed, they must be subjected to more frequent pressure tests and
inspections than the latter. A club might choose to install a high pressureessomp However,

this must include provision for drying the air. A large compressor cannot be used to charge small
rifle cylinders directly but must have a large capacity buffer cylinder. The compressor is only
used to keep this cylinder topped up. The leleharging system is subject to regular statutory

©R J Maddison, 19 April 2011 33



pressure testing and examination which can be an expensive overhead. If there is a diving station
within easy reach, a 15 | gas cylinder will last even an active club several months between refills.

Air rifles powered by C&became popular in the 1980's. As£©not a gas but a vapour, under
compression it liquefies and so a very simple valve mechanism can be used to release a constant
volume of the gas at a constant pressure. Theri@l€s are very gnilar in many respects to the

pre charged pneumatic air rifles. One real drawback is thatb€@g a vapour and not a true

gas, is very much more sensitive to ambient temperature than air. Under pressure it is a liquid at
normal ambient temperatures;aiout 32 deg. C it becomes a gas and the pressure can take a
sudden upward boost. Not only that, but when the vapour expands on release, it has a marked
chilling effect on the valve and transfer port. The energy needed to convert liquid to vapour is
takenfrom the rifle's action i.e. the valve mechanism. When compressed air expands it too chills
its surroundings but to a very much lesser extent and the valve mechanism compensates for any
change in temperature. With @@e vapour is held at a constant pueesdependent only on its
temperature: the effect of cooling the action is to reduce the temperature and hence pressure of
the chamber for the next shot to be fired! Because of this chilling effect, it is necessary with a
CO, rifle, to precool the mechasm by discharging a few charges of gas before the important
match. The static rifle shooters with unlimited sighting shots have no problem. The Running
Target shooters with only four sighting shots cannot afford to waste them and so must chill their
rifles on a nearby static 'test' range before going onto the firing point. Also, because the Running
Target event demands a fairly high rate of fire compared to the Match Air Rifle events this
exacerbates the chilling effect. This; coupled with the fact thatr{i€s are less consistent than

their pneumatic equivalents and the need to find a supply of refill gas, has made them much less
popular. Many of the match quality G@ir rifles and pistols that were used up until the early
1990's have been convertedthgir manufacturers to use compressed air and they are seldom
seen on the international ranges in their earlies fo@n. The cost of conversion is high and so

it would not be advisable to buy one of these:@@wered air rifles with conversion in mind.

An important feature of both the pre charged pneumatic air rifles and those powered isy CO

that they have a facility for Dry Firing. This is an important part of the shooting procedure in the
Moving Target events. This Dry Fire facility works as felg the loading tap is opened in the

usual way and this cocks the trigger mechanism. No pellet is loaded and the loading tap is left
open. When the trigger is pressed, it appears to operate in the normal way but no gas is released.
This is most importantsarelease of gas would contravene the ISSF Rules. However, it gives the
shooter all the mechanics of firing an actual shot and he can prepare himself both mentally and
physiologically for his match.

It is important to note that charged cylinders otimei air nor CQcan be carried on any aircraft

so that a reliable supply of gas at the match venue is important if travelling overseas. Most match
organisers arrange a suitable supply of compressed air for competitors. This is often provided as
a free serice for competitors by the air rifle manufacturers. Unless it is a very big match
involving many Match Air Rifle or Air Pistol shooters, @3 unlikely to be provided nowadays.

Whilst it is certainly possible to use almost any air rifle for Runniaggé&t shooting, there is a
distinct advantage in using a recoilless or suppressed recoil rifle. It is technically not possible to
design a totally 'recoilless' air rifle. However, at typical air rifle velocities, most of the modern
target air rifles haveagligible perceived recoil. The earlier air rifles give a noticeable vibration

on firing, but this occurs after the pellet has left the barrel. Most of the air rifles designed for the
static 10m air rifle match can be adapted for Running Target shootiwge\ér, for some like

the Feinwerkbau 600 series, the toggle loading tap can interfere with the sight unless it is
mounted very high. (For the Running Target version, the tap has been redesigned.) It would be
pointless to buy a modern, but non specialistifie, specifically to adapt, but a shooter who
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already owns a Target Air Rifle could use it for the Running Target event too. One exception
would appear to be the air rifles marketed by Air Arms, These were originally designed for Field
Target shootindput are now being made in a Match form. This is a relatively inexpensive pre
charged pneumatic ‘'match’ air rifle which can easily be equipped with a telescope sight and
preferably a barrel extension, ready for Running Target shooting. Many of the gemksation

Target Air Rifles are readily available second hand, and are still in regular use by many club
shooters. Their cost is a fraction of that of a modern specialist air rifle (but about the same as the
Air Arms rifle mentioned above) and mostly, yhare easily adapted. The Feinwerkbau 300
series, the various Anschutz models, the Walther LGR and the OriginalDiana Mod.75 can all
form an excellent basis for a Running Target Air Rifle. Specialist Air Rifles designed for Field
Target Shooting may be modéficult to adapt. They usually have a very short barrel with the
weight concentrated over the action. Also, they tend to be made to deliver very high muzzle
energy, and this could increase the perceived recoil compared with that of a Match Air Rifle as
well as reducing the life of target back stops and Electronic Scoring Target pellet catchers.

Coming down the scale, the relatively inexpensive 'sporting’ air rifles can also be used. The recoil
and vibration of the spring guns is less of a disadvantfagn might be supposed, except that it
makes ‘follow through' more difficult. Most of the disturbance occurs when the piston reaches
the end of its travel which is after the pellet has left the barrel. Their main disadvantage is that
many have a very heg and imprecise trigger mechanism compared to a good match air rifle.
Even the inexpensive 'break barrel' air rifles can be used. However, they impose limitations for
adaptation because it is undesirable to add too much extra weight to the front ofe¢he\so,

the stock is usually too short to allow a correct hold on the forend. The underlever or side lever
air rifles with their fixed barrel are better in this respect. | can see little point in anyone purposely
buying a sporting air rifle for Runningarget shooting. However, if such a rifle is already
available much can be done to adapt it and allow it to be used up to quite a high level of
performance.

A newcomer to Running Target Shooting sometimes mistakenly thinks that there will be an
advantge in having a rifle which has a high muzzle velocity. The only possible advantage would
be that of a very slightly quicker "barrel time". However, this advantage is negligible compared
to the overall time between the trigger releasing the mechanism peltbeleaving the muzzle.

The sometimes claimed advantage of shorter 'lead’ distance is a myth. The emphasis should be
on consistency rather than on achieving a particular muzzle velocity. The typical muzzle velocity
of a modern match air rifle is abal®5 m/sec. (~600 ft/sec). The performance of any air rifle is
limited by the speed of sound in air (about 330 m/sec for compressed air and about 260 m/sec
for CQp). Although it is theoretically possible to exceed sound velocity, this could only be
achievedf the gas is released at a very high pressure indeed, or if it is pre heated to quite a high
temperature. Even at sub sonic velocities, as the muzzle velocity increases, the energy conversion
efficiency of the air rifle decreases. Thus for a modest as&rén velocity, the effort needed to

cock the rifle, or the gas consumption of a-pharged air or Céxifle, will increase markedly.

As shooting is done at a fixed distance, and at a target moving at a predetermined velocity, there
is no significant adantage in having a higher than normal muzzle velocity, and there are some
distinct disadvantages.

Modern air rifles, especially the 'match' rifles that may be used for extensive training and practice,
are very reliable and need little maintenance. Tiresd to be reliable as a typical international

shooter can easily fire 25,000 shots in a year during training; this represents only one match
series every day which is probably the minimum a serious Running Target shooter will need in
training. For him, riability, or easy access to an accredited repairer is an essential feature when
choosing a new Air Rifle. The major manufacturers all provide a comprehensive repair and
maintenance service at every major international event. This is usually free to ibmmmpet
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Looking after any air rifle is fairly straightforward. It is rare for a barrel to need cleaning and
then, it is usually sufficient to shoot a few of the felt cleaning 'pellets’ through it. More vigorous
cleaning is best done with a 'pull throughhaligh suitable cleaning rods are available. Modern

air rifles are fitted with PTFE seals that need infrequent lubrication and then only with a silicone
based oil or grease used sparingly. Howeve
followed as sora synthetic lubricants can have an adverse effect on piston seals. The mechanical
linkages need occasional lubrication. Because some lubricant may find its way into the air
cylinder, this is best done with a recommended oil or grease too. Oil and grealsklshkept

away from sensitive trigger mechanisms unless the manufacturer advises otherwise. For an air
rifle in frequent use, an annual overhaul by the manufacture or his accredited agent is well worth
while. Dismantling by an ‘amateur' should be avdideless he has access to a supply of the
necessary spare parts such as seals.

7.2 The 50m Small Bore Rifle

Currently, there is no specialist Running Boar rifle in production. However, the rifles made by
Anschutz are still fully serviceable as their actions are still used in other products. It is just that,
due to low demand, the specialist stocks are no langele. The most recent Anschutz Running
Boar rifle was fitted with a stock which is very similar to their current air rifle, and had an action
based on their current small bore target rifles. There are many of the earlier Anschutz and Walther
Running Boar ifles still in regular use and available second hand. These are all excellent for
Running Boar shooting. All are bolt action rifles, and are single shot loading.

There are many small bore rifles target rifles available which can be adapted for th&#hen

in the 'Free Rifle’ class are too heavy and would need to be restocked completely, but the older
ISSF "Standard" Rifles are excellent. The Anschutz 1407 / 1807 and their earlier versions are
typical. The specialist prone rifles are less easigpaedd, many of them have a very heavy barrel

and would have a poor balance for Running Boar shooting and with no latitude for changing the
balance. The main problem of adapting any of these rifles is the trigger. The typical trigger weight
of 100- 200 g nust be increased to at least 500 g by the use of an additional spring. The trigger
fitted as standard to the Anschutz 1407 and 1807 rifles can be easily adjusted up to the necessary
500 grams.

Sporting .22 rifles are very common and inexpensive. Most can be adapted but such a rifle should
not be bought specially for this purpose and should only be used if already available. The best
are those based on the same manufacturer's target rifles &fdoften share the same action

but with a lighter barrel. Those which share their general design with a centre fire rifle are also
usually quite good. Anschutz list a good range of 'sporting’ .22's which are designed for different
forms of sport shootinganging from Biathlon through Silhouette Shooting to .22 Bench Rest
shooting. They are most based around a simplified match rifle action and can obviously be
adapted for the Running Boar. However, they are not cheap to buy and a second hand specialist
rifle or match rifle would be a better buy. A bolt action is always preferable; a semiautomatic or
lever action, although permitted under ISSF Rules, is rarely successful because these rifles are
usually too light, badly balanced and often poorly made. Theymoabe permitted in some
countries. To comply with ISSF Rules, they must be loaded singly rather than from a large
capacity magazine. Some magazine fed rifles can only be loaded from the magazine and it
impracticable to charge the magazine with a singeridge for every run: they are thus
unsuitable for Running Boar shooting. Semi automatic rifles with a tubular magazine under the
barrel are poorly balanced and are difficult to adapt to the needs of Moving Target shooting.
Because they too are diffi¢uio load singly, they are not permitted under ISSF Rules. More

©R J Maddison, 19 April 2011 36



importantly, it may be very difficult to satisfy a range officer that the magazine is truly empty
before leaving the range.

Although | would not recommend the purchase of a sportinggféeifically for Running Boar
shooting, an existing rifle can, and should be used. Certainly any beginner can learn the
techniques and get a feel for the sport without committing himself to any major expenditure.
Whilst minor deviations from the ISSF Rulesn be permitted under local (club) rules, anyone
using such a rifle must acknowledge that his scores could be disallowed in any major
championship, if he is allowed to use it at all.

Apart from cleaning, little maintenance is needed on a small fteeThe need to clean the

barrel and the frequency is controversial. Some Small Bore shooters never clean their rifle; others
clean it often, even during a match between series, although this is never seen at an international
match! Much seems to depeod the intensity of use of the rifle. A rifle that is in use daily may
need cleaning only once a year. A rifle that is used once a month may seem to foul up quickly
and must be cleaned more often. Fouling left in the barrel will oxidise and become matder a
more abrasive; lead deposits oxidize over a few days or weeks to a harder more abrasive
compound. A rifle with a stainless steel barrel is less likely to pick up fouling and will need less
cleaning but only after i tedhSach babredseare raterinuan i
specialist Running Boar rifle. The general rule would seem to be that the barrel should be cleaned
after use if the rifle is not to be used again for some time. Excellent advice on small bore rifle
cleaning can be had amww.hpstr.com/guidance/smallbore_clean.abty own preference is

for the sparing use of a PTFE (Teflon) based cleaning fluid is an excellent way to preventing
corrosion, removing fouling and discouraging further fouling. The chamaue bolt should be
cleaned regularly to remove any build up of bullet lubricant. The bolt should also be kept very
lightly oiled or greased; the modern PTFE (Teflon) based lubricants used sparingly on the
locking lugs will ensure smooth functioning. Gihould be kept away from sensitive trigger
mechanisms. All .22 target shooters know that most rifles with a carbon steel barrel will put the
first one or two shots high on the target whether clean or fouled. Thus they need to be warmed
up on the nearby tesange before firing the first sighting shot. The use of a PTFE (Teflon) based
lubricant / cleaner seems to minimise the problem which is much less with a stainless steel barrel.

7.3 The 100m Centre Fire Rifle

Very few specialist rifles have evbeen made for this minority discipline. One current exception

is by Tikka which unfortunately has a long throw action which is a disadvantage in the 'doubles’.
However, some makers such as Weihrauch can supply a suitable action fitted into the stock of
their | SSF fAiStandard Rifl eo, a centre fire o
the most successful rifles, specifically designed for the event, is the Husqvarna / Karl Gustav
rifle from Sweden, alas no longer made in a suitable calibrmaue ISSF Centre Fire shooting

is also a minority interest, suitable | SSF
common either. Those that are available are often not in the most suitable calibre. A Long Range
Match or Target Rifle can besed if it complies with the 5.5 kg weight limit. Although readily
available and inexpensive second hand, they are not always easy to fit with a suitable telescope
sight. They are usually in .308WIN (7.62 mm Military) which is definitely not the most $iitab
calibre, especially for the Doubles event. They are often too heavy to comply with the Nordic
Rules. The availability of inexpensive military surplus ammunition makes the .223REM calibre
seem attractive. However, the equivalent 5.56 x 45 mm calibre iarygnammunition is
designed for use in an automatic or semi automatic assault rifle with ‘fast' rifing and can be
inaccurate in a typical bolt action rifle.
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Most shooters choose to use an adapted sporting centre fire rifle. There are manyrgletable
available; some are more suitable than others, particularly for the Running Deer Doubles. It is
calibre more than anything, which determines the suitability of a rifle. Although ammunition will
be discussed in a later chapter, the discipline aalla fifle with minimal recoil yet with adequate
velocity to keep the point of aim somewhere within the target frame. The dominant calibre is the
.222REM. The .223 (5.56 mm Military) is also suitable, but the choice of appropriate rifles has
been limited[Note that although these calibres are notionally equivalent, they are not identical.
Because of the availability of ex military ammunition, most rifles in .223REM caliber are actually
chambered for 5.56 x 45 military ammunition and will safely acceptdadihres. The converse

is not true.]Many of the other .22 Centre Fire calibres can also be used if they have sufficient
velocity. A muzzle velocity of 8001000 m/sec is needed. In the UK there are minimum calibre

/ muzzle energy requirements for shagtlive deer. The most popular hunting calibre in Britain

is the .243WIN and similar 6 mm calibres. With a light bullet and powder load, this can be used
successfully for the Running Deer events, even in the Doubles.

Another important factor is the salility of the rifle for the Doubles event. Almost any centre

fire calibre (up to 8 mm) can be used for the Singles, but the recoil of a heavy calibre can make
reloading for the second shot almost impossible. The bolt design is also important. A rifle in
which the handle of the closed bolt lies close to the stock, such as with some Steyr Mannlicher
rifles, is very difficult to reload quickly. Reloading must be easy, smooth and reliable. Some of
the Tikka rifles, although otherwise excellent, are spoilt diyes unreliability in ejection and
feeding. Many of the less expensive sporting rifles come in only a single length of action for all
available calibres. When the chosen calibre is .222REM, the long throw action designed to
accommodate .30/06 calibre cankadife very difficult, although some of these rifles have a
060stopbd6b to Ilimit the bolt movement. Anot her f
The extractor must hold the spent case securely until it is clear of the action and therb& must
ejected smartly upwards and to the right. There are two types of ejector. The most common is
one in which the ejector is part of the bolt and in which spring pressure is maintained on the case
as it is withdrawn until the case mouth is clear of thmaathen it is thrown clear. In this system

the extractor must hold the case very securely otherwise the ejector can release it prematurely.
In the second type, the ejector is part of the action and only operates when the bolt is fully
withdrawn. To work poperly, the bolt must be withdrawn fully and fairly sharply. If it is pulled
back slowly, the extractor may release the case prematurely or it will fail to eject it and it then
stays within the action.

A rifle with a Ast edlhthihdesigp, thé Holbis ldtked usingiasintdrnals t
rotating action rather than by turning it externally. Whilst this concept seems a good idea, in
practice the bolt shows a marked resistance
b o | tiod caa lwetsmooth and light to operate. This is an instance where technical innovation is
counterproductive.

The wear and tear on a centre fire rifle is considerable, especially if extensive practice is
undertaken. Many Long Ran@#atch and Target rifle shooters will have their rifle rebarrelled
after as little as 1000 shots if it is a mild steel barrel, perhaps 2500 if it is of stainless steel. Many
Running Deer shooters, if in training for a match, will shoot more than thiseirs@ason. The

use of the smaller calibres such as .222REM certainly helps, more so if powder charges are kept
below the maximum and the barrel is regularly cleaned. Barrel fouling is cumulative; propellant
residues are abrasive, becoming worse of lefaftaw days; cuprous bullet jacket material can
build up resulting in a O6tighto barrel whi
centre fire rifles is available fromww.hpstr.com/quidance/fullbore_clean.a$ghilst, for most
shooters, barrel wear is a long term problem, it is important that the barrel is capable of shooting
a full course of fire without a significant change in the point of impact. This is difficult to predict.
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Whilst a heavy barrel should be leat{it absorbs the heat better), this is to little avail if there are
built in stresses that show themselves when the barrel warms up. Fluted barrels, if supplied as
original equipment and fully stress relieved, however, a barrel that is fluted as amoafjbt

might not shoot too well. However, the 'bull's eye' is 150 mm (6") diameter and, at 100m, most
rifles should be able to keep all their shots well within that circle over the full course of fire and
beyond. Before buying a rifle, it is worth checgithis by firing not less than 30 shots at a rate

of at least 5 shots per minute. Acceptable consistency over up to 28 shots in under six minutes is
much more important than the ability to shoot a single tiny three shot group.

As with the Running Targedand Running Boar rifles, it is handling which is usually more
important than absolute accuracy. Again, most rifles can be adapted without too much difficulty.
Some of the more popular rifles are those like the Sako range that not only have a short action
for the .222REM calibre, but come in a heavy barrel 'varmint' version with a stock with a broad
'beaver tail' forend that comes close to the ideal balance and weight.

As with the other Moving Target events, it is better to shoot with what is avaiteniéd debate
the ideal rifle indefinitely. Most centre fire sporting rifles can be used to shoot the Singles event
successfully and can at least be used for the Doubles.

In common with all centre fire rifles, regular barrel cleaning is essentiacturacy and long

|l ife. The modern PTFE (Teflon) based cleani |
or FTowdo are excellent for removing fouling
bullet jacket, and from the headspace aredenface of the bolt. They also inhibit pick up of
fouling from subsequent shots. Only one or two drops are needed on each ‘patch' and when the
patches emerge 'clean’, the barrel can be dry patched. It is not necessary to leave the barrel ‘wet’
with lubricant during storage as the PTFE forms a protective film and thus there is no danger of
excess oil reaching the bedding or trigger mechanism. With their regular use, it is rarely
necessary to resort to the use of an abrasive phosphor bronze cleaning bcesh.y@ar the

barrel should be cleaned with a mildly abrasive compound. Various proprietary compounds are
available, but 'Solvol Autosol’, a cleaner for chromium plating on automobiles3art'Ta mildly

abrasive car body polish, work well. Any cleancampound should be removed with a cleaning

rod and patch or felt wad and then the borer very lightly oiled before the rifle is stored. Another
excellent product which is non abrasive is 'Forest Foam'. This is an aerosol cleaner which is
sprayed into the fle bore and forms foam. After 15 minutes it is patched out leaving the bore
clean and resistant to future residue build up. However, it is water based and the barrel should be
lightly oiled after cleaning unless it is to be used again very soon afterwards

7.4  Rifle Bedding

The way in which the rifle action is attached to the stock can affect the point of impact of the
projectile. Traditional wooden stocks are prone to moisture absorption, even if not exposed to
wet conditions they can absorb moisture from the atmospherag€han the moisture content

of the wood will affect the stresses placed on the action by the stock that can affect the way the
rifle recoils and hence the point of impact. Many modern hunting rifles are being made with
synthetic stocks to overcome thioptem. Even with a wood stocked rifle, the problems are
minimised by careful design, particularly of the way in which the action is attached to the stock.
Most rifles now have a fully floating barrel, in which the barrel is attached only to the action and
has no direct contact with the woodwork. This may be checked by slipping a strip of thin card
between the barrel and forend of the rifle.
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A number of gunsmiths are able to carry out a specialist service on many rifles to ensure that the
bedding surfacebetween the action and the stock are very carefully matched to ensure that
uniform, reproducible pressure is applied between action and stock at all times. This supplements
the work done by the rifle's manufacturer. Whilst such treatment is importaa(Tiarget rifle
intended to be used for precision shooting, it is seldom necessary for a Moving Target rifle.
However, it is important that the shooter understands the purpose of the epoxy resin or bedding
compound that has been applied to the wood un@ebélaring surfaces of the action. Oil and
cleaning fluids must be kept well away from these bedding surfaces. If the action is removed
from the stock for any reason, it must be reassembled carefully so as not to damage those
surfaces. The bolts must behigned carefully to avoid placing any stress on the action.

They should never be overtightened, a normal screwdriver or hexagon wrench should be
sufficient; extended spanners or wrenches must be avoided. Anschutz fit special compressible
washers under thieolts of their rifles and can supply a torque wrench which ensures that the
correct torque is applied. This is typically about 4.5 Newton metres (Nm) on the front bedding
screw and about 3 Nm on the rear s emantng So me
stress is taken by metal inserts rather than directly on the wood. Because the bedding screws
work metal to metal, there is no resilience and it is most important that they are correctly
tightened and regularly checked. This method is often asedsynthetic stock.

An air rifle should not suffer from any bedding problems, but the security of the bedding bolts
should be checked from time to time. A small bore rifle can be sensitive to the bedding of the
action. Any otherwise unexplained ergament of the group size can sometimes be attributed to
loose, or over tightened bedding bolts which put a stress on the action. The centre fire Running
Deer rifle is not usually too critical of its bedding, but it is subjected to considerable stress with
every shot. This may loosen the bolts which should be checked for security every time the rifle
has been used.

In some designs of rifle, the trigger adjusting screws are mounted in the stock or the trigger guard
rather than in the trigger frame. Timeans that in the bedding screws become loose, or are over
tightened, the trigger stop or first stage travel could be affected

7.5 Choosing a Rifle

For the novice, especially one who has no experience of any form of shooting, the use of a club
rifle is mandatory. Nebne should go out and buy a rifle without some experience and guidance
as to what he is looking for. Any newcomer to this sport shouldemee of any possible
opportunity to inspect the rifles owned by
and legal requirements permitting, they should at least hold them to get their ‘feel' if it is not
possible to actually shoot with them. Thayould seek opinions and ideas from other shooters;
however, they should be wary of putting too much importance on the owner's opinion of his rifle.
Shooters opinions are often subjective and they tend to see things in 'black and white'. They either
believe that their rifle is ideal, or else they are unhappy with it and have little good to say about
it. They may tell a different story if they are trying to sell the rifle!

Every rifle will feel different. To a novice, a rifle that is near the full weigitmitted by the
ISSF will feel impossibly heavy, and he might feel more at home with a lightweight sporting
rifle. As he gains experience, a sporting rifle will feel too light and difficult to hold steady on the
target. It is only with experience and kmedge of the biomechanics of Moving Target shooting
that he will be able to choose a rifle with confidence.
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It is not uncommon for a more advanced shooter to become dissatisfied with his present rifle.
Sometimes a change will lead to a significant ioy@ment in his performance, not because the
new rifle is necessarily any better, but because he has a new confidence in his equipment. In
making his choice, he should be wary of over reacting to his perception of his present rifle. His
choice should not bsubjective but based on a sound technical judgement.

For the more advanced shooter, reliability and maintainability should be an important
consideration in choosing a rifle. A shooter preparing for a major international competition can
easily shoot 2800 pellets through his air rifle in one year. This puts a heavy demand on the
reliability of the mechanism and on the effectiveness of the sealing rings. If vulnerable
components are easily changed and readily available, this is not a problem. Ifrapaits be

carried out professionally and are needed frequently, that rifle may not be the best choice for
such a demanding shooter. This is one good reason for choosing a rifle from a maker whose
products are in common use and who provides a good alftsrssvice.

The barrel of a new rifle should be carefully cleaned to remove any oil, grease or preservative
wax before the first shot is fired. Particular attention should be paid to cleaning the new rifle after

it has first been used. Microscopic man the steel pick up lead or copper until they have been
polished out by firing. After a first shot from a new barrel, particularly one made from stainless
steel, it picks up excessive fouling amd thi
in process. To optimise this process, the barrel should be cleaned after that first shot and the cycle
one shot / clean repeated, only gradually increasing the number of shots fired between cleaning.
Any new barrel will take several hundred shots befoiefully 'run in' and attains its optimum
accuracy but it is the very early shots that are critical. There are recognised procedures for
6running ind a new rifle barrel. A good gun:
internet such as atww.hpstr.com/quidance/barrel_runningls@m
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Chapter 8 Ammunition

8.1 Air Rifle Ammunition

Although any lead pellets of 4.5 mm (.177") calibre can be used, only 'match’ wadcutter pellets
should be considered. Not only are these accurate, they punch a clean hole in the target that
makesscoring easier and more accurate. The principal makes of pellet are RWS and H&N, both
from Germany. Other brands do appear from time to time but have little price advantage and may
be of poorer quality. 'BB' pellets, which are made from hard metal sstbedsare not permitted

under the ISSF Rules and are very dangerous when fired against normal pellet back stops.

For Running Target shooting the standard tins of 500 pellets are adequate. These are usually very
lightly lubricated and this helps preweundue surface oxidation. Tins of pellets are available

from the major manufacturers that have been selected for skirt size. This is stated on a label on
the bottom of the tin. In the absence of such a label, the pellets usually have a skirt diameter
fractionally over 4.50 mm to ensure that they are a firm fit in the rifle barrel. However, the shooter
should not stray from 4.494.51 mm unless he has properly tested those pellets in his own rifle
and verified their suitability. A few years ago selecteldepewere available individually packed

in boxes of 100. Whist this seemed like a good idea, they were difficult to protect from oxidation
(they werenét |l ubricated) and acquired a ha
soon after manufactur@he pellets in a normal tin, provided that the sealing tape is replaced
after shooting, seem to maintain their accuracy for several years if necessary. Pellets in a full tin
are unlikely to suffer damage during normal handling. Packs that hold up tpelleégs in
separate compartments are available and can be filled easily from a tin. These sound a good idea
but offer no real advantage over a tin except to count the shots fired: not always a good idea.
They should not be used for long term pellet stoeegit is difficult to prevent oxidation. Pellet

sizing and seating devices are available, but these are not recommended unless you have little
choice but to use poor quality pellets.

The modern pneumatic and €@ir Rifles are much more sensitive toeth ammunition
requirements than the older spring operated Air Rifles, and prefer pellets with a nominal skirt
size of at least 4.49 mm. The spring operated FWB300 and Orgiaaa 75 seem to be able to
digest almost any pellet, including pellets witlistorted skirt. This arises from the fact that in

the spring guns, the driving pressure rises slowly and the pellet accelerates slowly down the
barrel giving it time to expand and form its skirt into the rifling without significant leakage of
air. The pnamatic rifles have a very rapid rise of driving pressure when the release valve is
opened. Any slight imperfection in the seal between pellet and barrel can lead to a significant
loss of pressure before the pellet skirt is fully expanded. This will leadstgnificant loss of
velocity.

Most O6matchd pel 1065 gams kighgveightgpélletsuiweightng ddut 0.45

0.50 grams are available. They are intended for use in an air pistol with its lower power and
might not always perform as exgied in an air rifle. Although they will give a higher muzzle
velocity, they are probably best avoided. The skirt of these light weight pellets is thinner and
they are more easily damaged, thus they are less consistent than normal weight pellets. Again,
there is no advantage in having a slightly faster pellet (the difference really is small). The
important factor is consistency. Conversely, heavier than normal pellets have no advantage when
shooting in a normal indoor range and may also be less consistent.

Both of the major manufacturers offer ' hype
They are carefully selected for weight and size and are more expensive than the standard pellets.
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They are intended for the static 10m Air Rifle match, particularly the ‘final' when shots are scored
to one tenth of a point. The improvement in consistency over the standard pellets is small and is
not needed in the Running Target event. Their use is@less expense.

8.2  50m Running Boar Ammunition

When a twin reticle telescope sight is in use, or for the slow runs with a cross hair reticle, normal
subsonic 'match’ type ammunition (~320 m/sec, ~ 1030 ft/sec) is all that is needed. Even with a
cross hair reticle the aiming point is just under and behind the eye of the boar. (On the target the
eye is a little higher than the horizontal centre line of the target.) When a cross hair reticle is used
in the fast runs, supersonic ammunition (~400 m/4860 ft/sec) will be needed to keep the
point of aim on the target board. The usual point of aim with high velocity ammunition is the
point of the nose. If high velocity ammunition is used, then the bullet must remain supersonic
under all normal match odlitions until it has passed through the target. Subsonic ammunition
that has a muzzle velocity very close to the speed of sound can sometimes go supersonic,
especially in very cold weather during a period of low atmospheric pressure. The instability
cause by the bullet going through sonic speed (up or down) as it nears the target is not
acceptable. RWS make a Biathlon variant which is designed for shooting under these conditions,
but which should not be needed!

The usual range of 'match’ ammunition lsuas Eley TENEX or RWS R50 is normally
satisfactory if expensive. The equivalent Eley CLUB or RWS STANDARD ammunition is
almost as accurate but half of the cost. Other makers such as Lapua, Winchester and CCI offer a
similar range of subsonic ammunitionigH velocity ammunition is specially made for the
Running Boar event. This is ballistically similar to the high velocity 'hunting' ammunition from

the same manufacturer which is very much cheaper and seems no less accurate. 'Hyper Velocity'
ammunition, suls as CCI 'Stinger' offers no significant advantage and is notoriously inconsistent.

It should not be considered by the serious Running Boar Shooter.

Running Target shooters should be aware that small velocity changes can affect their point of
impact intwo ways. The first is the normal change of elevation as the bullet inevitably falls
towards the ground in flight; the second is the change in 'lead’ needed especially in the fast runs.
Having said that, ammunition which is consistent in velocity to wiil% should keep the shots

well within the ten ring. The small bore static rifle shooters place much value on batch tested
ammunition. Whilst it is good to know that your rifle is capable of shooting a tiny one hole group
at 50 m, the central ten ring ¢fe Running Boar target is 60 mm diameter and such accuracy is
not needed, nor is it within the skill of most shooters from the standing position especially when
the target is moving. The additional expense of batch testing and the need to buy a laitye quant
of the selected batch is difficult to justify. Most 'match’ ammunition should be within that 1%
consistency. However, whatever the ammunition chosen, the same batch, preferably ammunition
from the same box should be used throughout a course of ireampetition. Different batches

can give a slightly different point of impact from the same rifle; different types of ammunition
even from the same maker certainly will.

Currently both El ey TENEX and MATCH ahapeuni t
topped by a tiny &6pipb. Whilst this design
fragile and if damaged, and can reduce accuracy thus negating the advantages. When used agains
an Electronic Scoring Target, the wad cutter designesaescessive damage to the rubber
diaphragm that is essential to the correct operation of the electronic scoring system and this
ammunition is not popular on such ranges!
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Premium quality 'Match' ammunition is usually coated in a thin layer of a waxcéurbri
Sometimes the amount is excessive with droplets of wax on the surface of the bullet rather than
a thin film. Although this does not seem to affect accuracy, there is a tendency for the excess
wax to build up on the mouth of the chamber and on thiefdod resulting in a misfire. Small

bore ammunition should be inspected before use and any excess wax removed with a dry cloth
or a clean tissue. Care should be taken to prevent any wax from reaching the case wall which
should always be 'dry'. The midddad lower quality ammunition from the same manufacturer
often uses a very slightly oily or dry lubricant and does not suffer from this problem. Some
Ohuntingé .22LR ammunition is supplied lubr
loose in a poket and must not be allowed to pick up grit!

8.3  100m Running Deer Ammunition

The ammunition calibre will have been decided in the choice of rifle. The majorstyooters

will opt to load most, if not all, of their ammunition themselves. For a given calibre, there are
many factors that affect the accuracy and reproducibility of the shot. With a cross hair reticle in
the 'scope sight, it will be necessary to haveuzzle velocity of at least 800 m/sec in order to
keep the point of aim on the target frame. For an 'eye’ aim, a velocity of about 950 m/sec will be
needed although at ~800 m/sec the aim would be on or near the nose. To achieve 950 m/sec
consistently, iwill usually be necessary to use a fairly light bullet. This is also compatible with
the need to keep recoil low for the Doubles event. It is very important to comply with any range
restrictions. In Britain this is normally a maximum muzzle velocity ofGLA0sec, 3275 ft/sec.
Muzzle energy restrictions (i.e. 4500 J in the UK) must also be complied with although these are
usually not significant if a small calibre light weight bullet is used.

The factors which affect bullet consistency are the riflihghe barrel used, the bullet weight

and length, the powder type and weight, and the dimensions of the cartridge case in relation to
the rifle chamber dimensions. As the rifling and chamber are, for most shooters, fixed, it will be
necessary to optimisedlother variables if maximum accuracy is to be achieved. The objective
should be to load ammunition that is as insensitive as practicable to any errors on loading, rather
than to achieve 'bench rest' accuracy. The .222REM calibre is easy to load toiteeaeaad

is very forgiving. No specific recommendation will be given, but for the .222REM cartridge, the
following guidance will be found to be helpful: The favoured bullet weight isE&grains (3.2
grams), cases should be neck sized for a pertecatthe rifle chamber and long case life, and

the powder load (from the manufacturer's loading data) should be about 95% of the maximum.
Extremes such as matched cases and hand turned case necks are not necessary for the Runnin
Deer event. The powder aben is a matter of personal preference. It is better to avoid the faster
burning powders that tend to give sharper recoil than the slower burning powders. The very slow
burning powders are not suitable for a high velocity light bullet as they do nottusistently

under the low chamber pressure generated.

Choice of bullet type is also a matter of personal preference. It is important to choose a bullet
shape that encourages easy feeding from the magazine for the Doubles event. Most bullet makers
suchas Sako, Sierra, Speer, RWS, Nossler and Hornady offer a range of suitable bullets. In
Britain, the use of soft or hollow point "expanding” bullets is prohibited for target shooting.
However, "match" bullets that have a vestigial hollow point are leghlegsare not designed to
"expand” on impact. Bullet length and weight must be matched to the rate of twist of the rifling

in the barrel. A short twist is needed to stabilise the heavier, and thus longer, bullets. Poor
accuracy may sometimes be cured byhange in bullet weight. Although lead bullets can be
used, without a hard jacket they can only be used at low velocity (<500 m/sec) and are thus
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unsuitable for the Running Deer event. Military bullets intended for use in a .223 semi automatic
assault rifleare inexpensive but are very inaccurate when fired from a sporting rifle.

Having decided on a bullet and powder load, a small batch of ammunition should be tested from
the bench, if possible over a chronograph. If the load is satisfactory then ydd shok with

it. It is tempting to try to develop a 'perfect’ load, but this only detracts from the real business of
shooting at moving targets. Even with the typical 0.5 m 'lead’' needed for this event, a 3% spread
of velocity, which is easily attained; the equivalent of only 15 mm which will keep the bullets
within a 25 mm group on the target. This is well within the central scoring ring.

There has been some controversy over the use o Muzed (or plated) bullets. It is claimed

that these hava higher muzzle velocity than the same uncoated bullets and that they are more
consistent. However, extensive testing by Norma has shown that muzzle velocity is actually
reduced simply because the bullet accelerates faster thus transferring less emargyefr
propellant charge. Some of the coating is left behind in the barrel and is effectively amalgamated
with the steel and hence is very difficult to remove completely. Although it would appear that a
OMol y6 coated barr el enwithoutcleanmg, thére imatscevideace thdt y 1
it could accelerate stress related micro cracking of the metal surface thus reducing the overall
barrel life. Any benefits from using Me$oated bullets are unlikely to manifest themselves in

a rifle used ér the Running Deer competition and are probably not worth the extra cost. Whilst

it is possible to save money by using aidg our s el f 6coatingbé6, t hi s
commercially O6platedd bull et and tvérscedamnat i n
and all agree on: Moly coated bullets should never be used in a new barrel until it has been fully
run in and fired several hundred shots.

Similar claims and counter claims have been made for the PTFE (Teflon) loaded cleaning fluids
suchas fNABreak Fr-Eleowda Pehioch dAlTeave a minute fi
undoubtedly reduces the need for cleaning and reduces barrel wear without any change in muzzle
velocity. They are used extensively in military weapons of all typeshriieally its ultimate
breakdown product is fluorine which is very reactive chemically; but the amount involved is
microscopic, does not build up in the barrel and has no history of causing long term damage.
Unlike Mo& it cannot react metallurgically withe steel and is most unlikely to cause any harm.

| have found that these lubricants when used for cleaning not only remove fouling very
efficiently, but that they do make subsequent cleaning much easier.

In the UK legal considerations affect the cleoaf bullet used for the Running Deer competition.
So call ed #fexe aullasithatgdefdinuih & gradistable manner on impaot
prohibited for any form of competitive shooting on artificial targets. This would exclude most
soft or hollow wint bullets that, ironically, are mandatory for shooting live deer in thg 8tne

High Velocity .22LR ammunition used for vermin shooting also has a hollow point and hence is
prohibited for Running Boar competitions. High velocity solid .22LR ammungianailable

but is often difficultto findFome fAmatcho bullets do have a t
ballistics and NOT to help it deform on impact. This is an unfortunate state of affairs as soft or
hollow point ammunition in the common hurg calibres is much more readily available than a
full metal jacket alternative. Thus the wotld Running Deer shooter is restricted in his choice

of calibre. Fortunately there is a ready supply of suitable loaded ammunition and Full Metal
Jacket bulletor reloading in the most popular calibres .222REM, .223WIN (5.56 mm Military)
and the .308WIN (7.62 mm Military). One of these calibres should be the obvious choice in the
UK. Full Metal Jacket ammunition in the .243WIN calibre is difficult if not imjilssto find

and the shooter using this calibre has little choice but to load his own ammunition. However,
anyone bringing a rifle into Great Britain to take part in a Running Deer competition must be
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made aware of this limitation otherwise he might faaeg his ammunition impounded at the
point of entry into the country.
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Chapter 9 Telescope Sights

Although any type of optical sight is permitted by the ISSF Rules, the only type that has proved
to be practicable is the Telescope (or 'scope) siotiter types that have been tried without
success include the 'Red Dot' sight, but unless this includes a magnifying system, is not precise
enough for Moving Target shooting. The ISSF Rules do not prohibit the use of a Laser sighting
system, but it is uikely to have any advantages over a conventional 'scope and significantly
adds to the weight and affects the balance of the rifle.

‘Iron’ sights can be used for Moving Target shooting. Indeed there was a move within the ISSF
in 1986 to prohibit the usaf an optical sight in the 10m Running Target events. However, when

the practical difficulties of using an ‘iron’ sight, whether an open sight or an aperture sight, were
pointed out, that proposal was dropped. The primary advantage of an optical shgtittiset
shooter does not have to align the two components of any ‘iron' sight. The alignment is carried
out within the telescope if has been set up correctly. If setting up has not been carried out
correctly, there is a possibility that the reticle and tdrget will go out of alignment as the
shooter's head moves as his body is moved with the target. The procedure for setting up a 'scope
will be described in a later Chapter.

The ISSF Rules specify a maximum magnification of 4x (with a +0.4x tolerance) for the 10m
Running Target events. For the Running Boar and Running Deer there is no such limitation and
there is a wide range of sighting systems available, but not all ofareesuitable. The centre of

the sight must not be more than 75 mm above the centre line of the barrel and this does prevent
a 'scope with a very large objective lens from being used.

Telescope sights have a number of optical properties that may makethne or less suitable

for Moving Target shooting. After the magnification, the objective lens diameter is most
important. Thus a 4x32 'scope has a magnification of 4x and an objective lens diameter of 32
mm. Another important property is derived fromdidigures; that is the exit pupil diameter.

This is equal to the objective lens diameter divided by the magnification. Thus in the 4x32 'scope,
the exit pupil is 8 mm diameter. This determines the amount of light which can be transmitted to
the eye. Howeer, the entrance pupil of the human eye cannot exceed ab&unm diameter

thus an exit pupil of greater than 8 mm cannot give the shooter a brighter image. The entrance
pupil diameter of the human eye is about 4 mm in diameter under normal rangwg) lfghice a
6scope with and exit pupil of 4 mm should n

A large exit pupil does have one advantage, provided that the entrance pupil of the shooter's eye
remains within the exit pupil of the sight, there is some latitude for headmmeawt compared

with a smaller 'scope. Any head movement when a 'scope such as a 4x16 is used will result in
some blacking out of the image. The disadvantage of using a 'scope with a very large exit pupil
is that, like a camera lens at wide aperture, thehdef field is limited and the 'scope is more
critical of being focused correctly. At the same time, any head movement against an incorrectly
focused 'scope will result in an apparent movement of the reticle against the target and this will
beworsewitta 6 scope with a | arge exit pupil. Thi s
in the Chapter on 'Setting up a Telescope Sight'.

Thus the specification for a telescope sight is quite important. For most shooters, a magnification
of between 41ad 8x is adequate, and a 6x40 'scope is a good proposition. For the 10m Running
Target event which is limited to a 4x magnification, the 4x32 'scope is a good choice. The

inexpensive 4x16 or 4x20 'scopes with a 19 or 22 mm diameter body tube are noteedeathm
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For the Running Boar and Running Deer events, the very large 'scopes such as 8x56 might look
impressive on the rifle but are not needed and may affect the balance of the rifle. With experience
and training, it should be possible to use a 10x or &8&riscope. With higher magnification the

field of view becomes smaller and the positioning of the eye more critical. This makes it more
difficult to identify the chosen aiming point quickly. The higher magnification will emphasis any
instability in the lold and may be distracting. It is unlikely that many shooters can hold a moving
target rifle steadily enough to justify using a 'scope of more than 20x magnification and for most
shooters, 10x is a practical limit.

The 'eye relief' of the 'scope is alsoportant. Unlike a spotting telescope or binoculars, the
shooter's eye must not be in contact with the eyepiece of his 'scope. It is clearly essential that the
eye should not be too close to the eyepiece of the 'scope otherwise the recoil couldwause inj
With most 'scopes suitable for Moving Target shooting there is abaui60 mm of eye relief
between the rear of the eyepiece lens and the optimal eye position. The ‘eyebrow’ relief will be
much smaller! Ideally, the eye should be placed in exattlyis position. However, there must
always be some latitude. If the eye is placed too close to the 'scope, then part or all of the image
suffers from 'greyout’ when an unpredictable part of the image seems to disappear behind an
opaque grey film. If theye is too far away, all that will happen is that the extremes of the field

of view will be lost. Thus it is usual to err on the side of locating the eye a few millimetres further
away from the 'scope than is ideal. The longer the eye relief, the madueldathere is for
positioning the eye but the narrower the field of view. Also, the lower the magnification, the
more latitude there is for positioning the eye.

The field of view of a 'scope is determined by three main factors: magnification, eyeanelief

the diameter of the eyepiece lens. There are practical limits to the maximum eyepiece diameter
and so, for a wide field of view, it is usually the eye relief that must be shortened. Not only does
this bring the eye closer to the 'scope, which coulddmardous with a centre fire rifle, but it
makes it more important to locate the eye correctly every time. When the eye relief is short (i.e.
50- 70 mm), as in a ‘wide angle' 'scope, the field of view decreases very quickly as the eye is
moved further fom the ideal position. With a longer eye relief (i.e-200mm) the actual field

of view is much less sensitive to eye position. Thus, in practice, the field of view through a ‘wide
angle' 'scope could be less than that through its 'normal’ countétparin a ‘wide angle' 'scope,

the quality of the image at the extremes of the field of view can be very poor. Some manufacturers
get around this by masking off the top and
of view. There seems little gtification for this. Overall, the ‘wide angle' 'scopes are best avoided
and are not necessary for the Moving Target events. Some 'scopes have been made with a
flattened eyepiece and objective surround to enable a large 'scope to be mounted low en the rifl
These are expensive and difficult to focus accurately. They serve little purpose for Moving Target
shooting and should be avoided, especially if the rifle is to be ‘canted' at all.

Variable power 'scopes are often used. They are not allowed intih&@Oning Target event

even if adjusted to 4x or less. They have some application in the Running Boar and Running
Deer events, but also some limitations. Like a camera 'zoom' lens, the optical quality and light
transmission can never be quite as goodfaed magnification 'scope. When the magnification

is changed, the length of the eye relief may also be changed a little. Thus, if the magnification is
changed, the position of the 'scope on the rifle may also need to be changed. For most purposes,
the maagification should remain fixed or changed only within very narrow limits. These 'scopes
are particularly useful with a multiple dot reticle. Careful use of the variable magnification can
make a three dot 'scope almost as useful as a specialist multigke 'seope. In many variable
power Oscopes, changing the magnification w
thus changing the spacing of the dots. In theory, if the shooter is prepared to use 8x magnification
for the slow runs and 4x agnification for the fast runs, he will double the dot spacing thus
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making his 'scope very versatile. However the size of the dots will also change relative to the
target, the eye relief may change and it is not easy to get used to such a large change in
magnification so this is seldom a practical option.

Because the 'scope will be used at only one distance, the helical focusing objective lens fitted to
some hunting 'scopes has limited application and just adds to its weight. While this would not
rule ou the use of such a 'scope, it is not a feature that is worth paying extra for. It is certainly
convenient whilst setting up the 'scope, but thereafter is just one more thing to check each time
the rifle is used. If the rifle is to be used for some otlheppse too, such as a centre fire hunting
rifle, the focusing objective is more useful. Other features of many modern 'scopes such as a
'bullet drop compensator' have no application in Moving Target shooting.

Telescope sights come with one of two typéadjustment. In some of the older 'scopes and the
modern twin post 'scopes, the reticle is placed at the point where the image of the target is formed
by the objective lens. The adjusters operate directly on the reticle. Thus the reticle is seen to
move within the field of the telescope. This type of 'scope may require the use of adjustable
mounts giving a coarse windage adjustment if the reticle is to be kept in the centre of the field of
view.

In most modern single reticle 'scopes, the reticledsqa further back and is viewed directly by

the eyepiece lens. In this system, it is the image of the target that is moved and the reticle itself
is fixed so that the reticle always appears to be centred in the field of view. The reticle is
sometimes an ehed glass disc and so a wide variety of different designs can be accommodated
easily. It is placed at the point where the image of the target is formed by a lens inside the
telescope which inverts the already upside down image formed by the objectivadézesd of
operating on the reticle itself, the adjusters operate on the inverter lens. In effect, the inverter lens
acts as a prism, if it is pivoted a little, the image of the target is moved too. Because of the optical
advantage, only a very small newent of the sleeve is needed to effect a considerable movement
of the image of the target. The inverter lens is contained in a sleeve that is carefully pivoted and
can be controlled by the adjusters. This type of 'scope is convenient because the iteticle w
always be centred in the field of the telescope. However, it is important that the reticle is carefully
aligned with the plane of the adjusters during manufacture otherwise changing the elevation may
make a small change to the windage too. This isxagnally important if the rifle is sighted to

shoot to the point of aim, but if the sight is set up for another point of aim, such as the eye aim
on the Running Deer, it might be significant.

9.1  Conventional, Single Reticle 'Scopes

Conventional telescope sights are fitted with a variety of reticles. Many different reticles are
available but the most common are the simple cross hair and the duplex reticle that has cross
hairs between thickened posts. The simple cross hairs are pleféne duplex system is useful

when hunting in poor light but is less useful for Moving Target shooting as the thickened posts
tend to mask a significant area of the target. They do have two advantages over the simple cross
hairs: the thickened posts sthout well against the target, especially the 50m Running Boar and,

if the shooter can ignore the central cross hairs, the thickened posts give him a large area of aim.
This is especially helpful for a less experienced shooter during the fast runs.

A single post reticle is sometimes used. This usually has a fine horizontal cross hair in addition
to the vertical post. Such a cross hair is essential because the shooter uses it to help set his sight
'square’ to the target, important if the rifle is caratedll. The cross hair is not necessarily on the
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tip of the post, especially if it has a point rather than a flat top. This can give rise to some
uncertainty in the aim. Another problem is that the post is sometimes fairly thick and as a result,
if the tip is focused correctly, the cross hair is slightly out of focus. This is more an annoyance
than a real problem. The post reticle does require some experience to use it correctly and unless
the shooter is already familiar with its use, such as on a huiftigt is better avoided. There

is a tendency for a post reticle to give vertically elongated groups.

In some ways the single dot reticle is near to the ideal. The dot is supported on a fine horizontal
cross hair which again helps to 'square' the td the target. The dot should be nearly as large

as the area of aim, perhaps about 10 mm diameter at 10 metres or 50 mm at 50 metres. A variant
on this is a small dot at the centre of a pair of fine cross hairs.

The multiple (three) dot reticle wasjpular at one time for the Running Boar event, but is a poor
substitute for the specialist multiple reticle 'scopes that will be described later. The dot spacing
is determined when the 'scope is built and cannot be adjusted if the lead’ varies. Howse@r, i

on a variable power 'scope (not permitted in the 10m Running Target events) changing the
magnification will normally only affect the image of the target, not the reticle. Thus a change of
magnification will change the dot spacing relative to thgearOn many of these 'scopes, the

dots are too small to be very useful and are difficult to see against the target, especially the 50m
Running Boar. The excell ent Pecar Oscopes (
relatively easy matter to chge or modify the reticle. However, it not too difficult nor too
expensive to have a special reticle fitted to some popular 'scopes to your own specification. Many
of the special reticles are in the form of a thin, optically flat disc engraved with itie.ré&ther
complex reticle 'scopes are also available. Some of these have been designed for Field Target
Shooting where it is necessary to compensate for the drop of the air rifle pellet at the different
(long) ranges used. Others have so called ‘ramgkeffi reticles. These are all unnecessarily
complex and only serve to confuse the shooter in the Moving Target events. The simpler the
reticle, the easier it is to use the 'scope effectively.

9.2  Multiple Reticle 'Scopes

Most 10m Running Targetnd 50m Running Boar shooters eventually opt for one of the
specialist multiple reticle 'scopes. The most common are the twin post 'scopes made by the
Nickell division of Hertel and Reuss in Germany. Similar twin post 'scopes have been made in
the USSRbuar e now di fficult to find. At | east or
Japan. Dick Thomas (Premier Reticles) in the USA has built a range of specialist three reticle
'scopes by adapting various conventional 'scopes such as those made bg bad@uishnell

(Bausch and Lomb). They have been very popular for the 50m Running Boar event. However,
the business no | onger exists and, as all of
difficult to find even second hand.

The twin postscopes have, as their name suggests, a pair of independently adjusted post reticles.
They are in the form of thick, vertical posts. The 'scopes are characterised externally by having
four adjusters. The principle behind them is that each post is adgstdtht, when on the
selected aim the point of impact of the bullet is the centre of the scoring rings. One post is used
for the left runs and one for the right runs of the target. The spacing of the posts is adjusted
between slow and fast runs, dependng t he chosen point of ai m
needed. Many different points of aim can be selected, and the 'scope can be set up so that either
the leading or the trailing post is used on each run. The posts are usually quite thick (i.e. almost
as wde as the central aiming mark on the 10m target) and this makes the sight picture easier to

pick up and encourages a good area aim. The adjustments are also quite coarse on some model
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(2 mm/click at 10 m, 10 mm/click at 50 m), and this can be an anneyaran inexperienced
shooter until he learns to accept that he is unable to hold the rifle anything like as accurately as
that on a moving target. The main drawback of these 'scopes is that, until the shooter is
experienced in their use, it is easier ligrathe sight with the target horizontally than vertically,
resulting in vertically elongated groups.

The reticle design means that they must be moved whilst the image of the target remains fixed.
Thus, to be used effectively, they must be equippeld adfustable mounts so that the top of the
posts is roughly in the centre of the field of view. This is particularly important in the 10m
Running Target event where the usual point of aim is the aiming mark on the target. For the fast
runs the posts comaifly close together. The design will not allow either post to cross the centre
of the field of view nor to approach each other too closely. Thus there is very little latitude for
adjustment in this configuration. Nickell did make a variant of this 'stmpthe 10m event, but

it is no longer made. It had only three adjusters and the posts are adjustable individually only for
lead’ on the target, not elevation. A single central adjuster is used for elevation and this moved
the image relative to the reted. There is no adjuster underneath the 'scope body, thus this 'scope
is particularly suited for fitting to the FWBG600 series of Air Rifles where the loading tap can foul
the lower adjuster on the more conventional twin post 'scopes. One drawback sufaésis

that it is important to mount it so that the posts are vertical when the rifle is in the shoulder. Any
‘cant’ of the rifle will change the point of impact on one side or the other. However, this design
of 'scope is easy to set up and does not adadtable mounts because the posts, free from the
need for vertical adjustment, can now move across the centre of the field of view if necessary.
Adjustable mounts are often used as it is still desirable to have the reticle roughly central, but
this is ro longer as important and any vertical adjustment needed can easily be accommodated
by shimming a mount.

The Dick Thomas 'scopes were quite different. They were built on an existing 'scope made by a
variety of manufacturers and the modification consists of adding a pair of independently
adjustable reticles. They look impressive with their six adjusters. fig@mal 'scope reticle is
retained but it is usually in the form of a single vertical line with a small central dot. This is an
image moving' system thus the dot is always central and the rifle is set up to shoot with it on the
point of impact. With thislesign, the difficulty sometimes experienced in sighting in a twin post
'scope has been overcome. The additional reticles are independent of this central reticle and are
adjusted to give the appropriate 'lead’ either side of it. The most popular retti@etvan loop'.

These consist of a pair of rings each supported by fine wires running & éiher side. The
diameter of the rings is specified by the user and, for the 50m Running Boar, usually fills the
area between tusk and nose at a specifiednifiegtion. With a variable power 'scope, the
shooter can then adjust the relative size of ring and target to suit his own technique. Any such
adjustment also changes the relative spacing between the rings and so must be accompanied by
some adjustment ohé ring position.

The loops demand to be placed precisely on the right area of the target. Thus it can be more
difficult to accept a large area of aim with this type of 'scope, neither is it easy to ‘aim off' for
fine adjustment such as in the MixedriRwevents. These problems are unimportant in the 50m
Running Boar events where the area of the target used for the aim is itself diffuse (see the
Chapter on 'Aiming’), but can cause difficulties in the 10m Running Target events. When the
10m Running Targeevents were introduced in their present form in 1988 the twin loop concept
seemed at first ideal. However, apart from the difficulties already mentioned, if the loops are
large enough to sit comfortably around the aiming mark, then they are too ldrgétought

close enough together for the fast runs. Similarly, if the scoring area is chosen as the aiming
mark, in the slow runs, the loops must be made very small and fit inside the 'black’ of the target
(not ideal) otherwise again they cannot be browfitge enough together. Thus most shooters
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using these 'scopes have opted for them to be fitted with posts or some other form of reticle. Dick
Thomas (later Premier Reticles) also supplied a wide range of custom fixed reticles such as the
multi dot type, ad could fit them to most 'scopes.

For the Running Deer events the conventional cross hairs 'scope can be adjusted so that the rifle
shoots about 0.5 m below the point of aim. With the choice of a suitable calibre rifle and
ammunition, the point of airwill then be somewhere on the head near the eye. This is such an
easy point of aim to identify that the use of a specialist 'scope is not necessary. Different target
running speed and ammunition velocity are easily accommodated by shifting the point of aim
across the head of the deer. Some shooters do use a twin post or twin loop 'scope for the Running
Deer events to give them a point of aim on the nose of the deer. The main advantage of using a
twin post 'scope is that the large posts are very clearlpetbfand encourage a good area aim
rather than the too fine aim using cross hairs. They also allow some adjustment of aim to
accommodate different target running speeds and muzzle velocities.

9.3  Special Requirements of the 10m Running TargeDiscipline?

There is a popular belief that it is impossible to shoot the 10m Running Target well with a single
reticle OsnythpeCerTthaisnliys aa Twin Post O&édscope I
area of aim needed to achieve scores inhigh 500s, but under 500, the major factor is the

inability to O6holdd a small area of aim rat
is that if the shooter can keep a cross hair scope inside an area equal in diameter to the width of
thef our rings o6in the whited in front of the
score at | east an 8 every ti me. Even on t he

needs to hold an area of aim 30 mm in diameter; this is bilggeralf the distance between the
edge of the scoring black and the black aiming mark. This would give an average shot value of

at |l east 6, to give a total of well over 40
score. Yettoo many shootdrshi nk t hat because they cannot
the reason for their poor scores. Certainly,

but for most at club level, the ability to hold a practicably small area of asnmsdre important.
Anyone who doubts this should try firing at a conventional Air Rifle target at 10 m using a 5.0

second or 2.5 seconds Osnap6 timing. This w
under i deal condi tei anrosv.e OWi tthh ea gtraruge twi i dn bte
94 Il luminated Reticle O6Scopes

Nickell make a 4x35 Twin Reticle O6scope for

reticles. These can be useful when the contrast of the normal black reticle agatasgéh is
not ideal. The reticle can be adjusted from black (off) to bright red which shows up well against

any target. The il luminated reticle is o0ne
something else to go wrong, and with properly controtitye lighting and target contrast, it
seems to be an unnecessary luxury. Whil st t
control over the perceived image, it is much more expensive than its conventional equivalent and
should not rank highohi s fAwi sh | isto. A bigger O0scope
or 100m Running Deer might be more useful in combating variable lighting levels outdoors, and
there are modestly priced illuminated sing

necessarily heavier that their conventional equivalents and may make the rifle more difficult to
balance without adding excessive additional weights to the muzzle.
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Chapter 10 Clothing and Personal Equipment

Unlike the other ISSF rifle and pistol disciplines, there are no rigid rules (2009 ISSF Rules) for
the clothing and general equipment permitted to be used in the Moving Target disciplines.
However, the ISSF Rules explicitly prohibit wearing any form of @aftage clothing in any
shooting discipline. Thus if you use your camouflage Hunting Jacket for target shooting, you
will need to find an alternative for any formal competition. The practical limitations set by the
discipline dictate their own rules. Clatig that could be construed in other disciplines as giving

an unfair advantage a shooter would, in these disciplines almost certainly have major
disadvantages. However, the ISSF keeps all developments in clothing and equipment under
review and, should del@pments warrant it, appropriate regulations will be introduced to bring
them under control.

Much of the clothing worn by Moving Target shooters has been adapted from everyday clothing
or the specialist clothing designed for another shooting discipiineven a different sport.
Moving Target shooters are the most innovative of all shooters, and this is helped by a liberal
attitude by the ISSF. However, whatever the origins of their equipment, most shooters find it
advantageous to reserve their 'spedhthing for use in this discipline. There is a physical
advantage in wearing the same clothing in every match and training session; there is also a
psychological advantage in that it identifies the shooter with the event. The act of donning special
clothing can be most important as an aid to achieving a relaxed state of mind before the match.
However, it will only work if the same clothing is used during training and for the match, and
the same routine used for changing clothing.

In all areas of busirss, technology and sport, it has been shown that the Pareto Principle (the
"80/20" rule) applies. This means that 80% of the result can be obtained with only 20% of the
effort or cost. After that it is hard work to affect any improvement. This is alsvarglé¢o
shooting where it is too easy to be fooled into believing that "if only F hag, my scores would
improve"”. Most improvement is the result of hard work not the purchase of expensive new
equipment. All that are needed for the beginner or ehenadvanced club shooter are a
sweatshirt, a pair of old jeans and a comfortable pair of 'trainers'. When their :0m Running Target
scores regularly exceed 80% (or 90% in the Running Boar), then they can think seriously about
some of the specialist clothirigat might add a few more points to their average. Even then, they
must be prepared for an initial drop in their scores. Some of the specialist clothing, although
technically 'correct’, is not the most comfortable to wear. Initially the discomfort iff jacket

or boots will outweigh their technical advantages, and it may take a lot of training before their
benefits can be exploited as better scores. For the novice or club shooter, comfort should take
precedence over technical superiority.

10.1 The Shooting Jacket

A look at the jackets worn by the participants in any major Moving Target match will show that
the majority can be traced back to the German firm of Mouche, and that most are bespoke:
designed and made to the individual's requireméitsiist other makers have tried to emulate
Mouche, that company has the great advantage that its owner and manager is also an International
Running Target shooter and her designs are based on the requirements of the German Moving
Target Team. Mouche alsof f er a | i mited range of 6éoff th
weeks needed to have one made to measure. How different to just a few years ago when every
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Moving Target shooter had a different jacket, mostly made to their own specifications &y som
local small manufacturer.

Undoubtedly a good shooting jacket will help produce better scores. Ideally it should be stiff
enough to provide support for the weight of the rifle. At the same time it must also constrain
movement of the trunk to encouragroper 'swing' of the whole body. However, it must also
be flexible enough not to inhibit the ‘raise’ of the rifle from the 'ready’ position. There must be no
folds or creases formed, particularly near the right shoulder, as the rifle is raised. ratédytu

the more support the jacket gives, the better it must fit. A jacket designed for the static rifle
disciplines is unlikely to be satisfactory for Moving Target shooting. An obvious modification is
to add the adjustable fastenings that are permiitater ISSF Rules for the MT events but
prohibited for the other rifle events, and to incorporate flexible or elasticated elbows.

As a compromise, some shooters favour a sleeveless shooting 'vest' such as are used by the
shotgun shooters. Both Mouchedg®auer make suitable Moving Target shooting vests in leather

or heavy gauge canvas. The vests have adjustable straps for fastening, and the Sauer jacket ha:
additional straps across the back designed to ensure a snug fit. They have the advantage over a
full jacket in that the movement of the arms cannot create folds or creases as the gun is raised.
However, they provide no support for the sh
the market are unsuitable, being too loose a fit and designedtiygle af shooting in which the

gun is fitted to the shoulder rather than being raised from a 'ready' position. Many are made from
quilted material and do not give the positive gun location at the shoulder that is needed. A
sleeveless vest designed for skehooting is most likely to be satisfactory. Most of those on the
market can be improved by removing the usual thick, spongy shoulder pad and sewing on a wide
flap of soft, thick leather. Ideally, this should extend from the shoulder down to the wagst so

not to interfere with the 'raise’ of the rifle from the 'ready’ position. Some experimentation may
be needed to establish the optimum amount of stitching and its position.

For many Moving Target shooters, the expense of a specialised shooting jacket cannot be
justified. The real benefits of a specialised jacket come only at the top end of performance. |
would not put such a jacket very high on the list of priorities foiganiper or even an experienced

‘club’ shooter. Indeed, quite a few club shooters have spent a lot of money on a state of the art
jacket only to find that they shoot better without it! It is not unusual to see participants in National
Championships wearingsaveatshirt rather than a specialist shooting jacket. For most shooters,
this is a good compromise if it fits well enough so that it does not 'ruck’ across the chest or upper
arms. This is essential wear under a sleeveless shooting vest. Another goodntism|s a

close fitting 'blouson’ of the type with a suede or leather front and close fitting knitted back and
sleeves. There are many other possibilities too. Military surplus clothing can often be adapted (if
it is not made from camouflage material),smme normal street wear such as a leather casual
jacket. It is important that there are no pockets, ‘tabs' or buttons which will interfere with the
smooth 'raise’ of the rifle to the shoulder from the ‘ready' position. A heavily quilted or padded
jacket $ould also be avoided. Under ISSF Rules, any pockets must be empty when you are
shooting.

The same shooting ‘jacket' is normally worn when shooting the 10m Running Target, 50m
Running Boar and the 100m Running Deer events. However, the 10m event isdsluos
whereas the 50m and 100m events are normally shot outdoors, albeit from a covered firing point.
Thus the jackets worn by those shooters who shoot only those outdoor events tend to be more
compatible with the cold and wet conditions of a typicaivivig Target range. It is not unusual

to see a shooter wearing his Deer Stalking clothing on the Running Deer range. The ubiquitous
Waxed Cotton jacket is quite common and, if it is a close fit, makes quite a good shooting jacket
for these conditions. Anber consideration is that the target on the 100m Running Deer range
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moves through a much greater angle, as seen by the shooter than the Running Target or Running
Boar. This means that the shooter has to be able to 'swing' through a greater angle. Thus many
experienced shooters wear a leather jacket for 10m and 50m and a softer Skeet vest for 2100m.

The one thing that every shooting ‘jacket' must have is a mark to indicate the waist line in the
'ready’ position. Until the target appears, the lower tth@buttplate must be level with or below

this mark. The ISSF rules require that the mark is placed on the jacket so that the upper edge is
not higher than the lowest point of the elbow when the arm is held against the body, finger tips
on the shoulder. Tlhmark must be 30 mm wide and 250 mm long, parallel with the ground and
permanently attached to the jacket. It should be a distinctive yellow colour with a black border.
For major competitions, only the mark supplied by the ISSF is acceptable. It isgbagibility

of the shooter to ensure that his jacket is correctly marked, although this will be checked by
equipment control before a major match. Exactly what constitutes "permanently attached" is
open to interpretation, but Equipment Control may sticlea over the mark. In any case, the
Range Jury has the right to check that the mark is correctly placed. A temporary mark is easiest
made with a strip of surgical tape 1" (25 mm) wide which sticks well to most jacket materials. It
can be removed, albeitith difficulty, and leaves little residue. If the mark is sewn on, it should

be readily removable if the Equipment Control Officer at a major match is not satisfied with its
positioning!

Tip of elbow

upper edge of
ISSF offical
marker tape
( length 250 mm
width 30 mm )

Fig. 10.2.1 Marking the Shooting Jacket

10.3 Trousers

The stiff trousers worn by the static air rifle and three positional rifle shooters are of little value.
Good, comfortable, loose fitting casual trousers or track suit bottoms are adequate. The waist
should not be tight and a tight belt shob&lavoided. Braces ("suspenders”) used to hold up the
trousers, are not a good idea as the straps will be felt against the pressure of the rifle’s butt plate
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on the shoulder. Also, any buckles or clip fasteners over the front of the chest can snag the
buttplate of the rifle as it is raised from the 'ready' position, even under a jacket. The Mouche
jackets open from the left and have adjustable fasteners that are well clear of the right chest wall.

104 Footwear

Like a shooting jacket, there are undoubted advantages to be had from wearing appropriate
footwear. Many of the top international shooters wear boots that were designed for three
positional rifle shooting. These mostly incorporate some features that nezessary for
Moving Target shooting, and some which are undesirable. The stiffened sole, the extended
squared off toe and the lacing down the back of the boot, all of which are designed to help the
shooter in the kneeling position are unnecessary. Althaumgle support is important, the usual
shooting boots can be too rigid and do not permit the free 'swinging' from the ankles that is so
important in Moving Target shooting unless the upper lacing hooks or eyelets are left unfastened.
The lower 'shoes' nowvailable that are designed to comply with the ISSF Rules for Pistol
Shooting are becoming popular but offer no ankle support.

Probably the most important feature of any shooting footwear is comfort. The boots (or shoes)
should be high enough to proeidome ankle support yet still allow some flexibility. The sole
material should be flexible but not so soft as to be 'spongy'. A good internal arch support or
footbed is beneficial. It is also important that the heel is raised some 20 mm above thékall of
foot if painful tendons are not to result. In this the Moving Target shooter does not have to comply
with the same constraints on design imposed on the static rifle shooter.

Whilst there is at present no purpose design of footwear for the disciipidieg a satisfactory
compromise is not difficult. Many international shooters do wear 'rifle’ shooting boots (or shoes),
but mostly the less expensive boots without some of the more specialist features. If these boots
are worn, the importance of a cafble fit must be emphasised. Walking boots are not
uncommon and the former 50m Olympic Running Boar Champion wears his (Norwegian) Army
boots. Heavy and very stiff Ski Boots are not advised nor are the very heavy climbing boots
designed for snow and icelimbing. Thick cleated soles are unnecessary and probably
undesirable especially on an indoor 10m range, but some of the modern lightweight walking
boots can be very good. Some of the older style of Langlauf (Cross Country Skiing) boots may
be suitableBoxing or weight lifting boots have been considered but are usually without a raised
heel and are too flexible. Skating boots (roller or ice) without the skates might be considered.

For most shooters, the obvious compromise is to wear a comfortablef praiming shoes, or
preferable boots with a higher top. The soles must not be too soft or too thick as this can cause
instability. It is also important that the heel is slightly raised. Fortunately there is a wide choice
of suitable sports boots readiéyailable and not too expensive. It must be stressed that such
footwear should be reserved for use in Moving Target shooting and not used for everyday wear.
An unevenly worn sole or worn out uppers with limited ankle support will not be conducive to
goodshooting however comfortable.

Although Rubber 'Wellington' Boots are far from ideal, in very bad conditions they are not
unknown on the outdoor Running Boar and Running Deer ranges. Even in very wet conditions,
it is usually possible to change the RubBeots for the footwear normally used on the 10m
range on the Running Deer firing point. Invariably some mud does find its way inside and so
some shooters prefer to wear different footwear for the Running Boar and Running Deer events.
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On the Running Deeganges, it is not unusual to see the high leather boots sold as 'stalking boots'
worn. Provided they are comfortable, these are not out of place in the usual range conditions.

105 Hearing Protection

Although hearing protection is not necessaryhie 10m Running Target event, many shooters
opt for the use of some form of sound reducing device as an aid to concentration. This also
preserves the link with the 50m and 100m events.

Conventional Ear Muffs may cause a problem when the rifle isdagsthe shoulder if the bottom

of the muff should hit the top of the cheekpiece. In the air rifle match, the wearing of ear muffs
should not be allowed to dictate the height of the cheekpiece when this is unnecessary. Thus the
use of foam Ear Plugs or Edalves may be better. The latter only remove the peak sound levels
and do not inhibit hearing range commands, etc. Some shooters prefer to be able to cut
themselves off completely from extraneous sounds and the foam ear plugs do this fairly well.
Fortundely, in the Moving Target events it is not essential to be able torbatine range
commands except in the AOl ympico final

The ISSF Rules specifically prohibit the use of ear protection containing any "sound producing
device". Only "sound reducingeglices" may be used. It is now generally accepted that this can
include electronic devices designed to reduce sound or certain types of sound. It does not permit
the use of a radio receiver nor any device that replays recorded sounds. This appli&St6 all |
events and, by implication, events governed by the Nordic Shooting Region (NSR) Rules. Thus
the 'Electronic Ear Muffs' that reduce excessive sound but allow the shooter to hear normal range
command via a microphone and amplifier are permitted. Howawgrsuch electronic hearing
protection will be scrutinised to ensure that it does not contain either a radio receiver or a music
player. The reason is to prevent a shooter from using a personal radio or tape player in lieu of
proper Ear Muffs. Although #y might possibly provide adequate protection, he would be totally
unable to hear normal range commands particularly an emergency STOP or CEASE FIRING.
Another reason is to prevent the use of a radio receiver for illicit ‘coaching’ on the firing line.
Eledronic Ear Muffs are particularly useful for Range Officials who need to be able to
communicate with Competitors and other Officials whilst also protecting their hearing. They are
also particularly helpful in the pistol shooting events where the shootdrirawable to react to
routine range commands.

For the Running Boar event some hearing protection is essential. If only subsonic ammunition is
being used, such as Eley TENEX or CLUB, Ear Valves which reduce only the noise peaks are
adequate, althougho&dm Ear Plugs have greater overall sound attenuation. If High Velocity
ammunition is being used then the foam plugs are a minimum requirement and full Ear Muffs
desirable. The problem of the muff hitting the cheekpiece can be overcome by cutting away part
of the cheekpiece to accommodate the muff. Otherwise, the cheekpiece, if adjustable, may have
to be set lower that is otherwise required.

Full Ear Muffs are essential for the Running Deer event, and these should be designed for
maximum sound attenuation. Some of the cheaper industrial hearing protection devices do not
make good firm contact around the ears and should be limited to occasiemalan emergency

such as for casual visitors to the range. In the confines of a covered firing point the noise from a
centre fire rifle is very damaging to hearing. Muffs and Ear Valves or Plugs are often worn
together. If a typical sporting rifle iging used, there should be no problem of the muffs touching
the comb, but if a raised cheekpiece is fitted, some wood may have to be removed
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106 Corrective Spectacles

In 1995, the athletes attending an Olympic Training Camp in Florida were gyeetests. 27%

of those tested were found to be competing with impaired vision. 9% of athletes admitted to
never having had an eye test but were identified as being in need of urgent visual correction.
Whilst in some sports, the need for eyesight corraati@my not be important; in all shooting
sports it is essential.

Corrective spectacles are a 'must’ for most Moving Target shooters. Whilst spherical correction
(i.e. long or short sight) to the vision can be made by careful focusing of the teleggtupthsi

only way that astigmatism can be corrected is by the use of properly prescribed lenses. Contact
lenses are not recommended for shooting; the degree of correction possible for astigmatism is
not as great as with conventional spectacles, and tbeiderno eye protection. There are many
potential eye defects that can affect a shooter and it is most important that he visits his optician
for regular eye checks. If two shooters both believe that they have 'normal’ vision, then they
should be abletoes each ot hersé 'scope without furth
problem is that if when a shooter picks up another's rifle and looks through the sight, the sight
picture appears blurred. The other shooter should repeat the exercise witst 8tebter's rifle.

If both shooters can see a better image with their own 'scope, then one or other of them is in need
of eyesight correction. If either can see a better image with the other's 'scope, then he may need
to adjust the focus of his own 's@p

The most common eyesight defect that will affect a moving target shooter is astigmatism. In this,
the eye appears to be seeing through a distorting (aspheric) lens and parts of his field of view are
out of focus. The lens shape is elliptical rathearnt spherical. This can mean that an aperture
sight on a target rifle seems to be oval rather than round. Most people suffer from some degree
of astigmatism. Often this is minor, and their brain automatically corrects for the slight distortion

it can indue, especially when both eyes are used together. When vision through one eye must
dominate, such as through the telescope sight, the brain becomes more conscious of any
astigmatism. This usually manifests itself in either horizontal or vertical lines ésuttte cross

hairs of the sight) being slightly ‘cof-focus’, or sometimes a blurred band at an angle across
the target. Many of the complaints | have heard about poor telescope optics have been caused by
the lack of corrective spectacles, often assediatith a badly focused sight. No telescope,
however expensive, can correct the distortion caused by astigmatism of the eye of the shooter.

Other eye defects which may otherwise go unnoticed can be important when using a telescope
or 'scope sight. Onexample is an early cataract which can easily go unnoticed but which can
create a blind spot through a 'scope. Another example is strabismus in which both eyes do not
focus together. If pronounced, this can make it difficult for the shooter to see tlmisugtope

and to align it easily with the target. It can be corrected with suitable lenses. Thus if any shooter
has difficulty in using a 'scope, he should visit his optician for a ebpck

It is also important that the unaided eye can see the @sgeell as possible. Thus, although a
'shortsighted' shooter can adjust his telescope sight to give him a perfect image, this is of little
use if he cannot clearly see the target as it emerges without the aid of the sight. When the optician
carries out atandard eye test, he or she usually prescribes lenses that are a compromise. If the
vision is reasonable acute from near objects to distant ones without the use of spectacles, then
you may be told that spectacles are unnecessary. It is most importtw éptician to be told

that you need to have excellent distant vision free from astigmatism. The spectacles prescribed
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may not be necessary for everyday activities, in which case they can be reserved for shooting.
Bifocal, Trifocal and Varifocal lensesan cause problems unless you can be sure to be using
only the 'distance' part of the lenses. If you normally wear such lenses, you should consider
having a special pair of spectacles made with single focus lenses corrected only for distant vision
which youuse when shooting.

There may be a particular problenyou are right handed and your left eye is your leading eye.
You can check which is your leading eye by holding a finger at arm's length and 'sighting’ some
nearby object with both eyes open. Then close each eye in turn. If your finger remains aligned
with the ‘target’ when your left eye is closed but appears to move when your right eye is closed,
then your right eye is dominant. A few people have their dominant eye on the opposite side to
their dominant hand, often as a result of an injury or illnessy Thust decide whether to shoot
‘wrong handed' or with the ‘wrong' eye. If the latter, then some help can be available from your
optician who can prescribe a darkened lens for the dominant eye to suppress its vision. A
temporary solution may be had by g a ‘blinder' (which must comply with ISSF Rules) over

the nonsighting eye to suppress its central vision. However, full stereoscopic vision is very
important in Moving Target shooting and such a 'blinder’ must allow the shooter some binocular
vision d the emerging target whilst he is in the ready position. It is better to use a dark tinted
lens for the non aiming eye which merely reduces the reliance on that eye rather than suppress it
altogether. It is not a good idea to close the-sighting eye oto 'squint’, the resulting tension

in the facial muscles will impede vision through the sighting eye too.

Ideally, for shooting, the spectacles should have their optical centres moved high and to the left
so that the eye looks through the optical apfrthe lens whilst on aim (rather like the spectacles
worn by some snooker players). This would compromise their use to observe the emerging target.
Unless the correction is considerable, this is probably unimportant. Any change in head position
could ndlify the benefits of such specially fitted lenses. It is important though, that the lenses
are large enough (or located close enough to the eye) so that vision is not impeded by the frame
whilst on aim. Most opticians can supply suitable frames and ivithé lenses correctly if the
problems are explained to them. It can help to take the rifle to the optician so that he better
understands the problems. Better still, consult an optician who is himself a shooter or who
specialises in prescribing spectadi@sshooters or other sportsmen.

The type of tinted spectacles used by some Clay Target shooters are not recommended, although
neutral photochromic lenses, or sunglasses in bright outdoor conditions, should not cause any
difficulty. If the spectacleare to be used only for shooting then the use of plastic or toughened
glass lenses should be considered. Normal industrial safety spectacles use polycarbonate lenses
These offer more protection to the eyes for 50m and 100m shooting than normal glaslsuense

are very easily scratched although any plastic lenses (unless specially coated) can be scratched
easily if not carefully handled and cleaned.

Even if prescription spectacles are not worn, some form of eye protection should be worn for the
100m Running Deer event and are recommended for the 50m Running Boar. At the worst, a split
case can cause severe injuries, but even a 'blown' primer caserd¢let gasses possibly
accompanied by tiny fragments of metal. Although the design of the rifle action and bolt should
provide some protection from the hot gasses released if a primer 'blows' the eyes are very
vulnerable. A left handed shooter is espegialiinerable if he is using a rifle with a right handed
action; the gasses will vent towards, rather than away from, his face. Even the Running Boar
shooter is not free from risk. It is not unknown for a cartridge rim to split releasing some hot gas,
espea@lly when High Velocity ammunition is being used. Also, in some rifle actions, the
chamber wall is very thin (or worn away) where the extractor groove is cut, and this can lead to
case failure when High Velocity ammunition is being used. Although toudlgdass or plastic
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lenses are better, normal prescription spectacles with glass lenses will provide some protection.
Ideally, the spectacle frames should provide some side protection too. Specialist frames designed
for shooting are available, heavy indistrsafety spectacles can be used but may be
uncomfortable to wear.

The special spectacle frames used by rifle and pistol shooters, such as those made by Champion
or Knobloch, can be used, but offer little eye protection in cartridge rifle shootingsriiaié

lens, whilst it can be adjusted for optimum use through the sight, may be wrongly placed for
target observation. The cost of these frames is high and the money would be better spent on a
conventional spectacle frame that allows for large lensese Sames are available that are
specially selected to be suitable for shooters of all disciplines. Care should also be taken to ensure
that the lens for the shooting eye is prescribed for distant viem0.5D or +1.0D often
prescribed for the statigstiplines to aid sight alignment.
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Chapter 11 Targets

The targets used in the Moving Target events are those approved by the ISSF or Nordic Shooting
Region. Most of the 10m and 50m targets are printed by Edelmann, but other printers also supply
them The specialist target faces used in the 10m Running Target events are normally supplied
by the Electronic Scoring Target range manufacturer. Running Deer targets are obtained from
various sources, mainly in Scandinavia. The description of the 10m anthf§ets is given in

full in the ISSF General Technical Rules and will be summarised here.

When paper targets are used, it is most important that the paper or thin card is suitable. Most
normal paper is made to be reasonably durable under normal @ffidgions. This means that

it is made from a cellulose base with long fibres to resist tearing. However, when struck by a
bullet it gives a jagged hole, often with much damage to the surrounding paper, which makes
scoring difficult and the target shorvéd. Short Staple paper gives a clean shot hole helping
precise scoring. Such paper is not in common use and is often available only in bulk for the
specialist printing industry; hence do it yourself paper targets are seldom successful. However,
larger taigets from a different discipline (i.e. used 50 m Rifle Targets) are a useful source and
can be printed on the reverse side. Care must be taken to ensure that the print contrast is adequate

11.1 10m Running Target

This is printed on a card 260260mm. It has two scoring diagrams 50.5 mm diameter whose
centres are 140 mm apart. Between them on the same centre line there is a black, 15.5 mm
diameter aiming mark. From 1 January 1997, the central aiming spot has rings corresponding to
the 10, 9 an@® rings of the normal target. The '10' ring of the scoring target is 5.5 mm diameter,
the same as the '9' ring on the static air rifle target. The other rings increase in diameter by 5 mm
for each point. The black centre of the scoring rings is 30.5 mmedtiga. Thus the target is the

same as the static air rifle target but with one 'extra’ ring. Because the shot holes can be seen
through the 'scope whilst shooting, it is helpful not to have the pellet stop too light coloured in
order to minimise this disiction especially if more than one shot is fired at each diagram during
training.

Most major international 10m Running Target events now use an 'Electronic’ Scoring Target, and
these are being used increasingly in local and club ranges around theTwerldcoring” area

is a circular black area corresponding to the 'black’ of the normal target. There are no scoring
rings, nor are there any scoring rings in the ‘white'. The score is recorded electronically and the
target does not need to be replacechdame it is used. The aiming spots placed either side of

the scoring area also has rings corresponding to the 10, 9 and 8 rings of the normal paper target.
Thus, to the shooter, seeing the target through his 'scope at 4x magnification, there aretimportan
differences. If he uses the centre of the aiming mark as his aim, then this final target will look
very similar to a normal target. However, if he uses an aim in the scoring area which has no rings
but is a plain black disc, he may find it more difficidtshoot this event. It is important that he

trains for the use of Electronic Scoring Targets even though he does not have access to such a
range for training. However, it is not difficult to make up a simulated Electronic Scoring Target

or to modify a caventional paper target for training purposes.

Because of the need to transport a heavier target system, the range equipment used with the
Electronic Scoring Targets needs to be more robust than that used with paper targets. The
SiusAscor ranges incaopate a pellet stop in the mechanism rather than using a separate stop
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across the whole range area. A set of Electronic Scoring Targets and their associated range
equipment is owned by the ISSF and based in Munich. It is available, at cost, to orgdnisers o
major championships. However, it may also be necessary to 'hire' the skilled staff needed to set
it up and operate it. Although there are undoubted advantages of using Electronic Scoring Targets
in any major event, their use can create possible dividi@hseen competition in a major
International Championship and competition at National and Club level.

l4155M
mm

- 30,5 mm -
[——50,5 mm —

Fig. 11.1.1 The normal 10m Running Target as seen by the shooter

70.0mm 70.0mm
R -4
—— —
15.5mm 15.5mm

— 30.5mm —

The 30.5 mm diameter is a hole.

Fig. 11.1.2 The Electronic 10m Running Target as seen by tlsbooter (Not to scale)
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11.2 50m Running Boar

This is printed as a European Wild Boar, black on an off wdaitd. The scoring rings, marked

in white, are centred on a horizontal line 500 mm from the tip of the nose. The '10' ring is 60 mm
diameter, the other rings increase in diameter by 34 mm for each point. The '1' ring is 366 mm
diameter. These targets arery expensive, and the use of half targets and repair centres is
common. Half targets that include the nose (i.e. the aiming area) must be used for major events,
but simple repair centres are used for training. There are alignment marks on the targets and
repair centres. These targets must be properly printed. It is critical that the detail on the target
such as the scoring rings, the jowl, eye and tusk of the boar, and the grass in the foreground are
printed in accordance with ISSF requirements. Thesarisatan all be seen through the 'scope
whilst shooting and it is these features that are used to identify the point of aim.

Electronic Scoring Targets are also available for this event and may use a variety of different
target arrangements. The simplesa two headed target so that a common scoring area can be
used. Other systems use two separate target faces but with a mechanism that interchanges then
between left and right facing runs so that only one set of electronics are needed. At the present
time, there is no generic approval for Electronic Scoring Targets for ISSF Championships in the
50m Running Boar event but are being used increasingly for Club level and even National level
events. Most Electronic ranges can also be used with paper talgetsiecessary. If Electronic
Scoring Targets are used, then it is most important that the scoring accuracy is not less than that
obtainable with paper targets.

Fig. 11.2.1 The 50m Running Boar Target

A full target (A), Half Targets (B) or repair centres (C) may be used. There are location marks to
ensure the correct location of the half targets and repair centres on the full target.
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11.3 100m Running Deer

This is a full size picture of a RecePr, printed in brown on an off white background. The central
scoring ring is 150 mm diameter and scores 5 points. It is located over what purports to be the
heart/lung area. The '4' and '3' rings are 300 and 450 mm diameter. The '2' ring is an irregularly
shaped area covering the neck, chest and trunk. The "1' area is the rump, but as targets are
invariably 'siamesed' the rump area is usually omitted to keep the target size as compact as
possible. The scoring rings cannot be seen whilst shooting, andgheng little detail on the

target to assist in finding the point of aim other than the head area. Because of the advantage
offered by using the 'antler run’, most shooters opt for an eye aim. This also gives a very positive
aim using a cross hair 'scopight. The aim is about 50600 mm ahead and above the centre of

the scoring area, a 500 mm lead is about right with ammunition with a velocity of 950m/sec.
However, because the head of the deer is detailed and well defined, it is very easy to adjust the
point of aim to suit ammunition velocity and target speed. The targets are printed in several
sections on very thin paper and are very large. They tend to stretch if not handled carefully when
wet with paste. It is very important that the sections areectly aligned and correctly located

within the target frame. Any slight misalignment can result in a group which is not centred over
the '5' ring. It can be useful if the shooter has the opportunity to inspect the target and use a tape
measure before thmatch; especially it is to be held on an unfamiliar range. The critical
dimensions involve the relationship between the eye and the scoring centre of the target. It is a
major task and expensive to replace a target face and so it is usual to repeatbdhepatrgets

until the supporting board is unusable. Thus it is important in a major match that scores are
confirmed by a second person and that an accurate score register is kept to validate the scores
that are signalled to the firing point.

Electronc Scoring Targets (ESTs) are becoming increasingly common for the Running Deer,
although the Nordic Shooting Region Rules do not refer to them. As a general rule, an EST must
allow for accuracy that is not significantly less than would normally be fouthdpaper targets.
However, to keep the size and weight of the target mechanism down, it is usual to use back to
back targets with a common scoring area. Because the areas scoring 1 or 2 points are an irregular
shape, it is possible to have an EST usingiar t u a | 6rump6é area that
see but which can be scored.

Fig. 11.3.1 The 100m Running Deer Target
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