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ENGINEERING DEVELOPMENT ESTABLISHMENT

THE ENGINEERING EVALUATION

ON

THE INDIVIDUAL WEAPONS

FOR

THE SMALL ARMS REPLACEMENT PROJECT ~ ASR 48.8

DEFENCE TRIAL DIRECTIVE 8/513

VOLUME TWO

PART TWO

PROGRAMME AND PREPARATORY ACTIVITY

This Part details the actions and investigations taken prior to
the commencement of the testing phases of the trial.

This Part has the following Annexes.

ANNEX A ~ EDE Engineering Evaluation Programme for Trial 8/513
ANNEX B . ~ Preliminary Action: Receipt of Stores
ANNEX C ~ Characteristics of Test Weapons Systems
ANNEX D ~ Critical Examination
ANNEX E ~ Preliminary Firing and Comments
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PART TWO

ANNEX A

ENGINEERING EVALUATION PROGRAMME

This Annex contains the EDE Engineering Evaluation Programme for
Defence Trial 8/513.
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UNCLASSIFED ANNEX A TO
PART TWO TO
EDE 17/85
ENGINEERING EVALUATION PROGRAMME
1. This Annex contains the EDE Engineering Evaluation Programme for
Defence Trial, 8/513.
2. The programme details the type of test, the test instructions and
the results and remarks required.
3. The programme also determines the sequentiél format of the Trial

Report. All subsequent parts and annexes of the report will follow this
programme.

y, This programme covers both the Individual Weapon (IW) and the

Light Support Weapon (LSW). The LSW will be reported on in a subsequent
EDE report.
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PART TWO
ANNEX B

PRELIMINARY ACTION: RECEIPT OF STORES

This Annex contains the actions and comments on receipt of the
Individual Weapon Systems, COLT and STEYR. The following figures are
included in this Annex. - ) .

FIG 1 ° COLT PACKAGING

FIG 2 STEYR PACKAGING
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ANNEX B TO

PART TWO TO
EDE 17/85

PRELIMINARY ACTION: RECEIPT OF STORES

REFERENCE: A. EDE ENGINEERING EVALUATION PROGRAMME ~ SERIAL 1
1. This annex contains the actions and comments on receipt of the
Individual Weapons Systems, COLT and STEYR.

2. For each weapon a Weapon History Book was initiated which
included the following information:

a. weapon system characteristics, spare parts and cleaning kit,

b. daily firing records,

C. barrel gauging and history,

d. weapon system gauging,

e. record of stoppages,

f. breakages, repairs and replacements,

g. accuracy results,

h. notes.
3. The major components/assemblies were numbered for identification.
The weapons were colour coded according to which aspect of the serial they
belong; white for accuracy/dispersion and endurance, orange for adverse

conditions.

y, Photographs of the packaged weapons as received from 3AQAU were
taken. -
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FIG 1 COLT PACKAGING

84384

FIG 2 STEYR PACKAGING
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5. No
weapons from

6. As
packaging of
are sturdily
cradle.
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comments can be made on the packaging and conditions of the
overseas as they were received by 3AQAU in the first instance.

can be seen from the photographs (figures 1 and 2), the
the STEYRS is superior to the COLTS. The STEYR transit boxes
constructed and each weapon locates securely in its own

7. The COLTS appeared to be placed into their boxes without

restraint or

securing provisions being provided.

8. Some improvement in this area would be required if it is the
standard of packaging for overseas transit.
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PART TWO

ANNEX C

CHARACTERISTICS OF THE TEST WEAPONS SYSTEMS

This Annex describes each weapon system's characteristics.

This Annex alsoc contains:

FIG 1 COLT STRIPPED

FIG 2 COLT WEAPON AND ACCESSORIES
FIG 3 STEYR STRIPPED

FIG 4 STEYR WEAPON AND ACCESSORIES

Appendix 1 WEAPON DESCRIPTION - STEYR AUG

Appendix 2 WEAPON DESCRIPTION ~ COLT M16A2
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EDE 17/85

CHARACTERISTICS OF TEST WEAPONS SYSTEMS

REFERENCE : A. EDE ENGINEERING EVALUATION PROGRAMME -~ SERIAL 2
1. This Annex describes each test weapon system's characteristics.
2. A proforma was produced in order to detail the characteristics of

each weapon system.

3. Copies of this proforma are included in this Annex and weapon
descriptions are included in Appendixes 1 and 2.

b, Figure 1 through to Figure 4 show the weapons stripped to show
components and accessories supplies with each weapon.
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8460J

FIG 1 COLT STRIPPED

8460K

FIG 2 COLT WEAPON AND ACCESSORIES
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8438C

FIG 3 STEYR STRIPPED

8438E

FIG 4 STEYR WEAPON AND ACCESSORIES
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WEAPON DESCRIPTION ~ STEYR AUG
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WEAPON DESCRIPTION ~ STEYR AUG

GENERAL

The 5.56 mm AUG is gas operated with three settings on the gas
regulator., It has a turnbolt locking action, quick-change barrel
and integral telescopic sights. The AUG fires from closed bolt
position. It is provided with a pull through trigger system
which allows a speedy change from semi~automatic to automatic
firing and vice versa. It is equipped with a thirty~round
magazine. Any 5.56 x 45 mm cartridge within specification VTL
1305/40-1 can be used. -

A bayonet can be mounted on the barrel.

GENERAL DESCRIPTION

Barrel Group

The barrel group consists of barrel, barrel handle assembly flash
suppressor, bayonet attachment (on option), gas piston assembly,
gas piston spring and gas regulator. The bore has six grooves of
1 in 7 twist. The bore and cartridge chamber are cold forged and
chromium plated. After forging the outer contours of the barrel
are machined. The flash suppressor is suitable for launching
rifle grenades.

Housing Group (with telescopic sight)

The housing group consists of receiver assembly, telescopic sight
unit, barrel locking plunger unit, cocking handle unit and front
sling swivel assembly. The receiver housing is a high pressure
aluminium die casting. The breech bolt housing, barrel bushing
and bolt carrier guide tubes are fixed into the receiver housing.
Barrel and breech bolt carrier are guided by the housing
assembly.

The optical sight has a centre ring reticle of which the internal
diameter is 6 mils and the external one is 12 mils. Its
magnification is 1.5. The scope, integrated into the receiver
group, covers an angle of 150 mils. The telescope adjusting
screws (windage and elevation) must be adjustable by the rifleman
himself or the armourer respectively.
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Gun Lock

The Gun Lock consists mainly of breech bolt carrier, breech bolt,
locking piece, firing pin and cocking piece.

The breech bolt is of a turnbolt locking design with 7
locking~lugs. The breech bolt carrier is guided by the bolt
carrier guide tubes.

The bolt group can be converted to the left ejection by
interchanging the breech bolt.

Butt

The butt consists mainly of body, safety, receiver locking slide,
trigger mechanism and butt plate. Further, there are two recoil
buffers built into the body.

The trigger is of a sliding action. After releasing the safety
catch the pull through trigger allows a quick change from
semi~automatic to automatic firing.

Two ejector windows are provided for right side and left side
ejection.

Trigger Mechanism

The trigger acts through the trigger rod and sears onto the
cocked hammer, The released hammer energy is transferred onto
the firing pin which ignites the primer.

All parts of the hammer mechanism are made of plastics with the
exception of rear sling swivel assembly, pins, springs and bolt
catch.

Magaz ine 30/40

The double columned magazine is made of transparent plastics and
holds 30 or 40 rounds.

Cleaning Set

The cleaning set can be placed into the stock. It consists of 5
parts: the cleaning cord, wick holder, wire brush, bristle brush
and the oiler.
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Blank Firing Attachment

Accessories

Spare magazine 30 rounds with special magazine box for 2
magazines, spare magazine 40 rounds.

Special Housing

Various aiming devices can be mounted onto the special housing,
eg, image intensifiers, 6~powered scopes, infrared night vision
systems.

Bayonet Complete

Bipod With Wire Cutters

IDENTIFICATION MARKS

Barrel

Weapon number, proof mark and calibre.

Housing

Weapon number, proof mark and acceptance mark.
Bolt Carrier
Weapon number,

Butt

Short designation of weapon name, name of the factory and country
of origin.
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Length of Barrel

16"/407 mm

20"/508 mm

15.35"/621 mm

Calibre

5.56 mm (.223)

5.56 mm (.223)

5.56 mm (.223)

Overall length

27"/690 mm

31"/790 mm

35.4"/ 900 mm

Weight of weapon
without magazine

approx
7.2 1bs/3.3 kg

approx
7.9 1bs/3.6 kg

approx
10.8 1bs/4.9 kg

Weight of
magazine empty

approx
0.3 1bs/0.13 kg

approx
0.3 1bs/0.13 kg

approx
0.3 1bs/0.13 kg

Chamber and
barrel bore

cold forged and
chromium plated

cold forged and
chromium plated

cold forged and
chromium plated

Length of twist
and direction

7" right/178 mm

7" right/178 mm

7" right/178 mm

Number of grooves -

Theoretical rate
of fire

approx 680 rds
per min

approx 680 rds
per min

approx 680 rds
per min
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WEAPON DESCRIPTION +~ COLT M16A2

GENERAL

Description

The M16A2 Colt Rifle is a lightweight, air cooled, gas operated,
magazine fed, shoulder weapon. It is capable of semirautomatic
or automatic fire. The Rifle accommodates the US Model M7
Bayonet~knife. The Rifle is easily opened to expose the working
parts for inspection and cleaning. A brief description of the
major components of the Rifle follows.

GENERAL DESCRIPTION

Receiver and Barrel Assembly Group

Barrel Group

The barrel group consists of the barrel and barrel extension
assembly, the hand-guard cap, the front sight group, the flash
suppressor, barrel nut and slip ring assembly, and the left and
right handguards. The front sight group is comprised of the
forward sling swivel assembly, the front sight and gas tube
assembly, and the front sight post which is adjustable vertically
for elevation. The handguards have heat resisting inner shields.

Upper Receiver Group

The upper receiver group contains the upper receiver, bolt
carrier assembly, forward assist assembly, charging handle,
ejection port cover assembly, and the mounting provisions for the
barrel assembly. A carrying handle forms the top of the upper
receiver. The rear sight, which is adjustable for windage and
elevation, is housed in the handle where provision is also made
for a telescope sight to be attached.

UNCLASSIFED



2.3

— i —

i T A A ST A

UNCEASSIFED APPENDIX 2

Lower Receiver and Buttstock

The lower receiver and buttstock assembly consists of the lower
receiver, the pistol grip, lower receiver extension, and
buttstock. The lower receiver contains the trigger, fire control
selector, bolt catch, disconnect, automatic sear, and magazine
catch. The receiver extension, which is the mounting device for
the buttstock, contains the buffer assembly and the action spring.
The receivers are made of aluminium alloy, durable yet light in
weight while the buttstock and pistol grip are made of high

impact plastic material.

Belt Carrier Assembly

The bolt carrier assembly consists of the bolt carrier, key, bolt
assembly, firing pin, firing pin retaining pin, cam pin,
extractor assembly and ejector. The rotary bolt locking action
is one of the mechanical features of the rifle. The bolt and
barrel extension contain locking lugs which engage and lock the
bolt firmly to the barrel extension. The initial force of the
cartridge explosion is absorbed by the barrel, barrel extension,
and bolt.
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Weight:

M16A2 Rifle - Empty (without magazine

and sling

Sling (Silent)

Loaded Magazine (30 rd)
M16A2 Rifle with Loaded 30 rd

magazine and Sling

Length:
Overall with flash suppressor

Barrel
Barrel with flash suppressor

Mechanical Features:
Rifling, RH, 6 grooves, 1 turn in

Method of Operation

Type of Breech Mechanism
Method of Feeding
Cooling

Ammunition:

Calibre
Type

Cyclic rate of fire

Muzzle Velocity (approx)

UNCLASSIFED

APPENDIX 2

7.4 1b 3.39 kg
0.4 1b 0.18 kg
1.2 1b 0:51 kg
8.6 1b 3.9 kg
39.6 in 1.0 m
20 in 0.51T m
21 in 0.53 m
7 in 177.8 mm

Gas

Rotating Bolt

Magazine

Air

5.56 mm (cal .223)
Ball, blank, dummy

and tracer

700 to 950 rds/min

3250 ft/sec

991 m/s
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PART TWO
ANNEX D

CRITICAL EXAMINATION

This Annex contains details of the critical examination of the
trial weapons. :

The following figures and tables are included:

FIG 1 PLOT OF WEAPON BORE MEASUREMENT (EDE) M16A2 : C1
FIG 2 PLOT OF WEAPON BORE MEASUREMENT (EDE) M16A2 : C2
FIG 3 PLOT OF WEAPON BORE MEASUREMENT (EDE) M16A2 : C3
FIG 4 PLOT OF WEAPON BORE MEASUREMENT (EDE) STEYR : 31
FIG 5 PLOT OF WEAPON BORE MEASUREMENT (EDE) STEYR : S2
FIG 6 PLOT OF WEAPON BORE MEASUREMENT (EDE) STEYR : S3
FIG 7 PLOT OF WEAPON BORE MEASUREMENT (3AQAU) M16A2 : C1
FIG 8 PLOT OF WEAPON BORE MEASUREMENT (3AQAU) STEYR : 31

TABLE 1 PROOF MARKS AND SERIAL NUMBERS
TABLE 2  STRIP/ASSEMBLY TIMES
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ANNEX D TO
PART TWO TO
EDE 17/85
CRITICAL EXAMINATION

REFERENCE: A. EDE ENGINEERING EVALUATION PROGRAMME - SERIAL 3

1. This Annex contains details of the critical examination of the

trial weapons.

2. All serial numbers and proof marks were noted. The proof mark of

the COLT was the letter C. The STEYR's proof mark was Bm9.

3. Table 1 shows how the components were proofed and numbered.

TABLE 1 PROOF MARKS AND SERIAL NUMBERS

System Item Serial No Proof Mark
Steyr Barrel v v
: Receiver v v
Bolt Carrier v X
Colt Barrel X v
Receiver v X
Bolt Carrier X v
Bolt Head Y

Both barrels were marked to indicate a 1 in 7 twist of rifling.

4, All relevant spring force/displacement curves have been obtained
and are recorded in the Weapon History Books.

5. For the field strip/assembly, no special tools are necessary.
The complete strip/assembly requires the full amount of tools in the
Armourer's Tool Kit as described in each system's Maintenance Manual shown
in this Annex.

6. The field strip is described in both User Manuals. The complete
strip/assembly is described in the Maintenance Manual.

7. The times for both strip/assembly operations were noted and have
been tabulated in Table 2.
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TABLE 2 — STRIP/ASSEMBLY TIMES

Operation Time Taken (mins)
Steyr Colt
Complete Strip 20 25
Caomplete Assy 30 25

Field Strip 1 2.25

Field Assy 1 1.5

8. The manuals for both systems have not shown any discrepancies as

such at this stage of the trial.
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ANNEX D

ARMORER'S KIT PT. NO. 62675

* - —_—\5 7
B ¢
— sl 35
26
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-

L4

COLT’s ARMORER'’S KIT CONTAINS THE NECESSARY TOOLS FOR INSPECTION,
MAINTENANCE AND REPAIR

MAINTENANCE AND REPAIR ON THE MODEL M-3 BIPOD AND THE MODEL M-7
BAYONET CAN ALSO BE PERFORMED WITH THIS KIT.

Part No. Description Part No. Description
1 94162 Wrench, Torque-Limiting, ¥2" Sq. Drive 23 62689 Setter, Punch, (.094 Dia. Pin)
2 94147 Handle, Wrench, Flexible 24 62688  Setter, Punch, (0.78 Dia. Pin)
3 94161 Wrench, Torque-Limiting. %° Sq. Drive 25 94160  Wrench, Hex Socket, Screw (Key, Socket Screw)
4 94149 Hammer. Ball Pein Machinist's 16 0z. 26 62698 Tool, Pivot Pin Detent Installation
5 94148 Hammer, Bail Pein Machinist's 8 0z. 27 62699 Wrench, Front Sight Adjusting
6 94150 Hammer, Sott Face. W Plastic Tips 28 94154 Punch, Pin, Drive, (¥/32 dia.)
7 94157 Screwdriver, Hand. Flat Blade, Mechanics 29 62697 Punch, Pin, Drive, (.075 dia.)
8 62696 Wrench, Combination 30 94152 Punch, Pin, Drive, (*s dia.)
9 94151 Pliers, Retaining Ring. External 3 62680 Punch, Pin, Bott Catch Pivot
10 91414 Box. Tool, Steel 32 62679 Gage, Firing Pin Protrusion
11 62695 Vise Jaws, Barrel Removal 33 62633 Tool, Alignment, Barrel Nut
12 62704 Handle Assembly. Cleaning Rod. 5.56 MM 34 T-27921 Gage, Headspace {Field) (Colt)
13 62705 Rod Section, Cieaning 5.56 MM 35 62694 Tool, Reflector, Chamber
14 62687 Swab Holder Section, Cleaning Rod 5.56 MM 36 62682 Punch, Pin, Starter, Taper Pin
15 62672 Depressor, Front Sight Detent 37 62683 Punch, Pin, Taper, Insertion
16 62673 Depressor, Pivot Pin Detent 38 94146 Punch, Center
17 94158 Socket, Wrench, Hex Bit, W/Short Bit 39 94156 Punch, Pin, Drive, (% dia.)
18 94144 Brush, Cleaning. Bore 5.56 MM 40 94155 Punch, Pin, Drive, (s dia.)
19 94145 Brush, Chamber Cleaning 41 62715 Tool, Swaging Rivet
20 62692 Setter, Punch (W Flat)
21 62691 Setter, Punch, (.125 Dia. Pin)
22 62690 Setter, Punch, {.094 Dia. Pin}
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D-9 ANNEX D

9. The weapons were thoroughly inspected at 3AQAU before the trial
began. The details of the QA DIV tasks are listed in the Trials Directive
8/513.

10. EDE was equipped with the bore gauging equipment and bore
inspection and video equipment.

1. The bores were measured and checked against the manufacturer's
dimensions and tolerances.

12. Examples of the bore graphs, figure 1 through to figure 6 are
shown in this Annex,

13. These dimensions were checked at various times during the trial
and results are on record at EDE.
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PART TWO
ANNEX E

PRELIMINARY FIRING AND COMMENTS

This Annex contains a brief summary and results of the
Preliminary Firing of the COLT and STEYR weapon systems.

This Annex also contains the following:

TABLE 1 RATES OF FIRE, MUZZLE VELOCITIES

APPENDIX 1 JUMP TEST
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ANNEX E TO
PART TWO TO
EDE 17/85
PRELIMINARY FIRING AND COMMENTS

REFERENCE: A, EDE ENGINEERING EVALUATION PROGRAMME ~ SERIAL 4

1. This Annex contains a brief summary and results of the

Preliminary Firing of the COLT and STEYR weapon systems.

2. The weapons were functioned and fired in order to determine

correct and safe procedures in handling, loading, firing and unloading.

3. All of these procedures have been recorded on video. The
ejection paths of the weapons were also recorded on video.

y, Muzzle velocities were recorded as were cyclic rates of fire and
are shown in Table 1.

TABLE 1 RATES OF FIRE, MUZZLE VELOCITIES

WEAPON MUZZLE VELOCITY RATE OF FIRE
m/s RPM
NORMAL ADVERSE
STEYR 922 795 833
COLT g22 782 N/A
5. The STEYR gas system has three gas positions; normal (low),

adverse (high) and grenade launch position. In grenade launch position,
the weapon will not self load. ’

6. A problem arose during the trial during firing programmes and
stripping in that it is difficult to change the gas setting of the STEYR.

7. The area in which to remove or change the gas setting is limited

and the tab or lug of the piston head seems too small, A person with large
fingers would have trouble in adjusting or removing the gas piston.
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8. The STEYR User Manual suggests the use of a spent case or the
butt retaining pin as a tool to change the setting.

9. The COLT M16A2 uses a unique closed gas system, the propellant
gases being taken from the barrel gas port directly to the bolt carrier by
a tube. :

10. The carrier incorporates the chamber and cylinder where the bolt

head operates as a piston working in a cam groove to provide locking and
unlocking.

1. The carrier contains gas exhaust holes in the direction of the
ejection opening when the bolt has unlocked. Debris is sometimes ejected
through these holes into the firer's face.

12. This system reduces the mass and movement of the working parts
and disturbance of the aim, but requires special manufacturing techniques

and testing since once assembled no gas adjustment or simple exchange of
worn barrels is possible.

13. In the event of a failure or stoppage, namely failure to extract
(FX) or failure to eject (FJ), a correct procedure was adopted. This
procedure or Immediate Action (IA) was:

a. Hold working parts to the rear.
b. Remove the source of feed.
c. If FJ remove the fed round and the spent case.

d. If FX guide bolt forward in order to locate extractor over
the rim of the case. Attempt to manually operate the
working parts to extract the case.

e. If unsuccessful, a cleaning rod is necessary to remove the
case. This should be used as quickly and safely as
possible.

14, Where temperatures of the weapon were high, a waiting period of
five minutes was in order to avoid the possibility of a cook~off even
though it was apparently a fired case.

15. The STEYR AUG is a true "Bull Pup" design in configuration. It
has a straight through reaction of the barrel with the firer's shoulder and
the centre of gravity of the weapon behind the pistol grip ensuring the
maximum rigidity during firing.

UNCLASSIFED
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It has a number of unique design features.

a.

The use of plastic materials for the trigger mechanism
components ~ sears, bents, hammer etc, bump safety, all self
contained in a plastic frame. Only the springs and axis
pins are metal. The main form of the furniture (body) being
also plastic and not acting as a load bearing component in
the conventional sense.

The body, or load carrying component, becomes a central
component of forged aluminium, providing the carrying handle
integral with the telescopic housing for the sight and a
receiver into which. all the functional components mate,
including the working parts, barrel and furniture. This
design provides a simple, perfectly interrelated
relationship between all the components without complicated
machinery.

The most interesting design of the receiver is that it
produces a common sleeve for the interlocking of the barrel
and breech block on a single common axis which in turn is
parallel to the operating rod axes to which the breech block
is related by its carrier. This permits not only simple
manufacture but assembly and disassembly in seconds,
including removal of the barrel when required and perfect,
simple control of the working parts.

In addition, because of this design feature, if it is
required to exchange the telescopic sight for another type,
such as one of higher magnification or a nightsight, the
receiver can be changed over with the alternative sight in
place without any loss of zero due to the common tolerances
of the axes.

The question of hard extraction of the small tapered 5.56 mm
fired case has also been considered in the chamber design of
the STEYR barrel. The fired cases, always tend to produce a
pressure ring where the base of the case joins the shoulder
of the inside propellant cavity; this is the main point of
stiction in the chamber.

The STEYR chamber has been relieved for a short distance
near the base of the case thereby reducing the stiction at
this point when the barrel contracts after firing. The
STEYR fired case is therefore characteristically apparently
slightly bulged at the shoulder end due to this increase.

e
—_—
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g. The success of this design became apparent under adverse
conditions and the alternative of being able to remove the
barrel in seconds to remove a fired case with the blade of a
bayonet avoids the use of a cleaning rod.

h. The cleaning rod method had to be used on many occasions
with the COLT when the extractor pulled through the rim of
the case.

17. The zero of both the COLT and STEYR systems was initially checked
at 100 metres. Due to the height of the line of sight of both systems,
relative to the axis of the bore, bearing in mind that both systems
required their sights to be zeroed for 300 m, it was found that the results
were inaccurate due to the relationship of the cross over point between the
trajectory and the line of sight at this range.

18. All the test weapons were therefore rezeroed at 300 metres before
the commencement of the endurance trial.

19. It was found important when teaching the endurance shooters to
use the STEYR telescopic sight, with the circular reticule, to make them
look at the aiming point on the target and let the eye instinctively find
the centre of the reticle rather than as with iron sight or normal post
graticules, placing the sight on the aiming point.

20. The circular reticle is by far the most accurate method of aiming
because:

a. It makes the most use of the eye's capacity as an instrument
to find a centre.

b. It ensures an infinite sight base, which is the main object
of a telescopic sight, and which is lost with cross lines
etc, when the shooter starts to point the graticules rather
than viewing the target aiming point selected. This was
successfully demonstrated to the users on numerous occasions
with remarkable improvement in their shooting ability.
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APPENDIX 1

JUMP TEST

This Appendix contains the following figures and tables.

FIG 1 INTERMEDIATE SHOT POSITIONS ~ COLT M16A2
FIG 2 INTERMEDIATE SHOT POSITIONS ~ STEYR AUG

TABLE 1 JUMP TEST RESULTS
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JUMP TEST
1. This Appendix details the results of jump tests performed.
2. The weapons were boresighted and spotted onto the intermediate

target. Three shots were fired and the MPI of the shots was measured to
obtain the difference between the MPI and the boresight spot.

3. These results are shown in TABLE 1.

TABLE 1 ~ JUMP TEST RESULTS

COLT STE YR
1.33 MILS positive 1.17 MILS positive
y, Figures 1 and 2 show the PLS print~out for these tests.
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SHOT FOSITIONS AT TARGET

Appendix 1

i3
[ e ol T
M o2
BORESIGHT + L +
s
=T T
S 4
U
o4 ..
’_
COLT =: T + ‘u':
THIS REPRESENTS o+ T
APPROX 1.33 MILS =4 TE
POSITIVE JUMP R
FIG' 1 IMMEDIATE SHOT POSITIONS - COLT M16A2
INTERMEDIATE SHOT FOSITIONS
: ¥
o\ -
) ]
MP1 o AQ‘.‘#
BORESIGHT > Ay +
1 -
e ] [
"
O ) Li'
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POSITIVE JUMP T

FIG 2 IMMEDIATE SHOT POSITIONS -~ STEYR AUG
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ENGINEERING DEVELOPMENT ESTABLISHMENT

THE ENGINEERING EVALUATION

ON

THE INDIVIDUAL WEAPONS

FOR

THE SMALL ARMS REPLACEMENT PROJECT =~ ASR 48.8

DEFENCE TRIAL DIRECTIVE 8/513

VOLUME TWO

PART THREE

ACCURACY AND ENDURANCE TESTS

This Part contains details of both phases of Accuracy and
Dispersion Tests and the Endurance phase of the trial.

It also contains methodology and graphical representation of
results. The following Annexes are included.

ANNEX A ~ Accuracy and Dispersion - Phase 1
ANNEX B - Endurance
ANNEX C - Accuracy and Dispersion - Phase 2
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ANNEX A

ACCURACY AND DISPERSION ~ PHASE 1

This Annex contains results for the Accuracy and Dispersion part
of the trial (Phase 1) and comments on sighting and zeroing problems. The
following figures and appendixes are included.

FIG 1 MPI CORRECTLY POSITIONED IN ZEROING CIRCLE
FIG 2 STEYR IN MOUNT
FIG 3 METHOD OF HOLDING STEYR BARREL GRIP
FIG 4 COLT IN MOUNT
FIG 5 METHOD OF HOLDING COLT BARREL GRIPS
FIG 6 SARP - IW MEAN RADIUS VERSUS RANGE FOR SINGLE SHOTS
FIG 7 SARP - IW MEAN RADIUS VERSUS RANGE FOR 3 ROUND BURSTS
FIG 8 VIEW THROUGH STEYR 1 x 4 SCOPE
FIG 9 STEYR OPTICAL SIGHT
1

FIG 10 FAULTY COLT MAGAZINE CATCH

APPENDIX 1 EFFECT OF BAYONETS ON ACCURACY
APPENDIX 2 ACCURACY OF COLT AND STEYR VARIANTS
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ANNEX A TO
PART THREE TO
EDE 17/85
ACCURACY AND DISPERSION ~ PHASE 1
REFERENCE : A. EDE ENGINEERING EVALUATION PROGRAMME -~ SERIAL 5
1. The aim of this initial stage of the evaluation was:
a. To zero the weapons and comment on any problems involved.

b. To establish the basic accuracy at single shot and
dispersion of automatic fire at the ranges to be fired
according to the programme,

2. The STEYR is fitted with an optical sight of 1.5 magnification.
It has a circular reticule in the centre of which the firer places his
selected target which becomes his aiming point. At 300 m his aiming point
will be in the centre of the reticule as the sight is zeroced for 300 m.
Zeroing should therefore be carried out preferably at 300 m when the line
optical centre of the reticule can be used.

3. Zeroing at shorter ranges becomes less accurate as either a
special target aiming point has to be produced, as is suggested for 100 m,
see Fig 1, or approximate elevation has to be carried out as suggested in

the handbook for shooting at alternative ranges.

FIG 1
MPI correctly positioned in zeroing circle.
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y, The COLT is fitted with iron sights consisting of:

a. A battle sight with a large aperture for use between 0 and
200 m. This therefore is not an accurate sight for zeroing
at a specific range.

b. Normal sight is graduated for 300 m with a long range
aperture capable of being adjusted accurately for ranges
from 300 to 800 m. Therefore the minimum range for which
this can be accurately zeroed is 300 m. At shorter ranges,
in particular 25 m, a special aiming point must be produced.

5. It was established during this phase that attempts to produce a
zero at 25 m to ensure a perfect point of aim at 300 m were unsatisfactory
due to other factors occuring at 25 m such as cross of trajectory and line
of sight and or weapon jump.

6. It was apparent that two-eyed shooting was normally possible with
the STEYR optical sight giving a wide field of view whereas in the COLT
iron sight this was limited. In addition the STEYR optical sight provides
a sight base equivalent to the range of the target because of the circular
reticule which uses the target as its aiming point. The COLT iron sight
base is limited to the distance from the foresight to the aperture.

7. The accuracy diagrams consisted of:
a. 3 x 10 round single shots,
b. 3 x 24 round in 3 round bursts.

The weapons were mounted in a mechanical rest. This rest and the
method of retaining the weapons are shown in Fig 2 through to Fig 5.

o o
uuu%
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FIG 2 STEYR IN MOUNT
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84389

i

FIG 3 METHOD OF HOLDING STEYR BARREL GRIP
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FIG 4  COLT IN MOUNT

85084J

it — 2 :
FIG 5 METHOD OF HOLDING COLT BARREL GRIPS
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8. Figure 6 showns a comparative display of weapon mean radius per
range and rounds fired.

9. From this graph, it can be seen that the weapons behaved fairly
much alike until at 600 m where the STEYR was fitted with the 1 x 4 scope.

10. Figure 7 shows results of the three round bursts.
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SARP - IW MEAN RADIUS VERSUS RANGE FOR SINGLE SHOTS

FIG 6
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1. The STEYR 1 x 4 Scope (see Fig 8) has three chevron markings of
3,'5 and 7 (hundred metres).

i AR

FIG 8
VIEW THROUGH STEYR 1 x 4 SCOPE

12. A group mean radius of approximately 200 mm was produced. The
firing conditions at the time were bad with wind gusts of 9 -~ 13 m/s at 90°.
Thus the aiming off as in Fig 8.

13. Better results would be expected under more favourable firing
conditions.

14, The COLT had a sighting drawback at the longer ranges of 400 and
600 m. The foresight post is too wide at these ranges and it obliterates
the target. (Standard Torso Target of 1120 mm x 560 mm).

15; The rear sight of the COLT has a range drum which moves the peep
hole up and down according to range.

16. A grub screw is located adjacent to this drum and it had worked
loose.

17. This affected the operation of the range drum and it had to be

checked and retightened on occasions during the trial. After moving from
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one range to another, beyond 300 m, it was essential to alter the range
drum to ensure the correct fall of shot due to the angle of descent.

18. The STEYR does not possess this problem as a change in the sight
picture is all that is necessary in order to determine range (Fig 9).

This drawing will show you how to aim with the optical sight:

ZOIOm BOPm k()IOm 50I0m

——— line of sight
m(Om trajectory and impact

The ring-reticle, combined with the flat trajectory that guarantees that any target inside if the ring
will be hit to a distance from 0 — 300 m without any adjustments, makes it possible for the shooter
to aim quick and efficient and he will fire instinctively. When firing to distances over 300 m also no

adjustments are necessary; just the point of aim is to be changed in a very simple way (as shown in
the drawing).

FIG 9
STEYR OPTICAL SIGHT

19. - During this phase, the COLT, CI, would not lock the magazine
(metal). The problem was pin-pointed to a faulty magazine catch.

20. The catch stud had stripped at one end thus allowing the catch to

change its overall dimension. This resulted in the catch not locating in
the window or recess of the magazine. (See Fig 10.)
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11 Oct 84
-1 Magazine Catch

FIG 10
FAULTY COLT MAGAZINE CATCH

21. It was decided that, for the endurance phase, plastic magazines
would be used in the COLTs.

UNCLASSIFED

MR NS ON P D RN -

— e S —



UNCLASSIFED

APPENDIX 1

EFFECTS OF BAYONETS ON ACCURACY
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ANNEX A TO
PART THREE TO
EDE 17/85
EFFECTS OF BAYONETS ON ACCURACY
1. The weapons were fired with bayonets fitted at 100 m for single
shot accuracy.
2. The results of these accuracies are incorporated into Fig 6.
3. As it can be seen from Fig 6, the STEYR was not affected by the

bayonet whilst the COLT showed a decrease in accuracy in the order of
approximately 25%.

Ly, The bayonet must be correctly fitted, especially to the STEYR.
The screwed collar that the STEYR bayonet mounts on must be secured but ‘not
overtightened to avoid puckering of the barrel.

5. The STEYR bayonet front mounting-ring must be located behind the
flash eliminator grooves to ensure correct flash elimination and gas
discharge.

6. From practice, the COLT bayonet was easier to mount and the
securing lugs operated more smoothly than the STEYR bayonet.

T No results are available for accuracies when fired in three round
bursts,
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APPENDIX 2

ACCURACY OF COLT AND STEYR VARIANTS

This Appendix contains the following table.

TABLE 1 =~ COLT VARIANT
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UNCLASSIFED APPENDIX 2 TO
ANNEX A TO

PART THREE TO
EDE 17/85

ACCURACY OF COLT AND STEYR VARIANTS

1. From Fig 6, it can be seen that the variants showed an increase
of mean radius to the extent of 23% for the COLT and 21% for the STEYR at
100 m single shot.

2. At 300 m single shot, the variants were 15% and 40% less accurate
for the STEYR and the COLT respectively.

3. The 300 m three round burst accuracies from Fig 7 shows the STEYR
to increase its mean radius by 109% whilst the COLT became marginally more
accurate by 4%.

b, The COLT variant used was not in fact an M16A2. It is suspected
that it was an M16A1E1, ’

5. There are a number of components common to both the M16A2 and the
M16A1.
6. Table 1 shows these components and to which weapon they belong.

TABLE 1 ~ COLT VARIANT

M16 A1 COMPONENTS

BARREL
UPPER RECEIVER ASSEMBLY

A. REAR SIGHT
B. FORWARD ASSIST.

C. NO CASE DEFLECTOR.

M16 A2 COMPONENTS

HAND GUARDS
PISTOL GRIP
FORESIGHT BLADE

MmN S tinD i

BE‘Q'T‘DTP'T‘E‘T\
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PART THREE

ANNEX

B

ENDURANCE

This Annex contains details regarding the endurance phase of the
trial such as accuracies, weapon temperatures, original STEYR extraction

this Annex.

FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG

FIG

FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG
FIG

1

2

3

b
5A
5B
5C
6A
6B
6C
TA
7B
7C
8
9A
9B
9C
10A
10B
10C
11A
11B
11C
12A

12B

12C
13

14A
14B
14C
14D
154
15B
15C
16A

WIND
SARP
SARP
SARP
COLT
COLT
COLT
COLT
COLT
COLT
COLT
COLT
COLT
SARP
COLT
COLT
COLT
COLT
COLT
COLT
COLT
COLT
COLT
COLT

The following form part of

VELOCITY FOR 180 mm DEFLECTION AT 300 m ~ SS109 PROJECTILE
IW ~ HOT ACCURACIES 300 m
IW ~ COLD ACCURACIES 300 m

IW ~ HOT

M16A2
M16A2
M16A2
M16A2
M16A2
M16A2
M16A2
M16A2
M16A2

C1
C1
C1
C1
C1
C1
C1
C1
C1

IW - HOT

M16A2
M16A2
M16A2
M16A2
M16A2
M16A2
M16A2
M16A2
M16A2
M16A2

OCCURRED)

COLT

M16A2

OCCURRED)

COLT
SARP
COLT
COLT
COLT
COLT
COLT
COLT
COLT
COLT

M16A2

c2
c2
ce2
ca2
Cc2
ce2
Cc2
c2
c2
c2

ce2

c2

IW ~ HOT

M16A2
M16A2
Mi6A2
M16A2
M16A2
M16A2
M164A2
M16A2

c3
C3
C3
C3
C3
C3
c3
C3

ACCURACIES 300 m (COLT M16A2 C1)

AMMO AND WEAPON
AMMO AND WEAPON
BARREL GRAPH AT
AMMO AND WEAPON
AMMO AND WEAPON
BARREL GRAPH AT
AMMO AND WEAPON
AMMO AND WEAPON
BARREL GRAPH AT

ANALYSIS AT
ANALYSIS AT
1842 ROUNDS
ANALYSIS AT
ANALYSIS AT
5030 ROUNDS
ANALYSIS AT
ANALYSIS AT

10271 ROUNDS

1842 ROUNDS
1842 ROUNDS

5030 ROUNDS
5030 ROUNDS

10271
10271

ROUNDS
ROUNDS

ACCURACIES 300 m (COLT M16A2 C2)

AMMO AND WEAPON ANALYSIS AT 1297

AMMO AND WEAPON
BARREL GRAPH AT
AMMO AND WEAPON
AMMO AND WEAPON
BARREL GRAPH AT
AMMO AND WEAPON
AMMO AND WEAPON
BARREL GRAPH AT
AMMO AND WEAPON

AMMO AND WEAPON

BARREL GRAPH AT

ANALYSIS AT
1297 ROUNDS
ANALYSIS AT
ANALYSIS AT
4448 ROUNDS
ANALYSIS AT
ANALYSIS AT
7594 ROUNDS
ANALYSIS AT

ANALYSIS AT

8599 ROUNDS

ROUNDS
1297 ROUNDS
4448
4448

ROUNDS
ROUNDS

ROUNDS
ROUNDS

7594
7594
8599 ROUNDS

8599 ROUNDS

ACCURACIES 300 m (COLT M16A2 C3)

AMMO AND WEAPON
AMMO AND WEAPON
AMMO AND WEAPON
BARREL GRAPH AT
AMMO AND WEAPON
AMMO AND WEAPON
BARREL GRAPH AT
AMMO AND WEAPON

ANALYSIS AT
ANALYSIS AT
ANALYSIS AT
1395 ROUNDS
ANALYSIS AT
ANALYSIS AT
4750 ROUNDS
ANALYSIS AT

bl B L L TN LONELDCNCE

EE SI BILLTED
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ROUNDS
ROUNDS
ROUNDS

1395
1395
1395

ROUNDS
ROUNDS

4750
4750

10131 ROUNDS

(WHEN BSO

(WHEN BSO

(TARGET)
(INTERMEDIATE)



UNCLASSIFED

— e —

ECTaVIV VS YRS VAV TP
FIG 16B  COLT M16A2 C3 AMMO AND WEAPON ANALYSIS AT 10131 ROUNDS
FIG 16C  COLT M16A2 C3 BARREL GRAPH AT 10131 ROUNDS
FIG 17 ~ SARP IW ~ HOT ACCURACIES 300 m (STEYR AUG S1)
FIG 18A STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 2246 ROUNDS
FIG 18B  STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 2246 ROUNDS
FIG 18C STEYR AUG S1 BARREL GRAPH AT 2246 ROUNDS
FIG 194  STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 6617 ROUNDS
FIG 19B  STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 6617 ROUNDS
FIG 19C STEYR AUG S1 BARREL GRAPH AT 6617 ROUNDS
FIG 20A  STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 11056 ROUNDS
FIG 20B  STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 11056 ROUNDS
FIG 20C STEYR AUG S1 BARREL GRAPH AT 11056 ROUNDS
FIG 21 SARP IW ~ HOT ACCURACIES 300 m (STEYR AUG S2)
FIG 22A  STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 2541 ROUNDS
FIG 22B  STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 2544 ROUNDS
FIG 22C  STEYR AUG S2 BARREL GRAPH AT 2544 ROUNDS
FIG 23A  STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 4644 ROUNDS
FIG 23B  STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT L46L4Y ROUNDS
FIG 23C STEYR AUG S2 BARREL GRAPH AT 4644 ROUNDS
FIG 24A  STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 9933 ROUNDS
FIG 24B  STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 9933 ROUNDS
FIG 24C  STEYR AUG S2 BARREL GRAPH AT 9933 ROUNDS
FIG 25  SARP IW ~ HOT ACCURACIES 300 m (STEYR AUG S3)
FIG 26A  STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 2429 ROUNDS
FIG 26B  STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 2429 ROUNDS
FIG 26C STEYR AUG S3 BARREL GRAPH AT 2429 ROUNDS
FIG 27A  STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 5710 ROUNDS
FIG 27B  STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 5710 ROUNDS
FIG 27C  STEYR AUG S3 BARREL GRAPH AT 5710 ROUNDS
FIG 28A STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 10640 ROUNDS
FIG 28B  STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 10640 ROUNDS
FIG 28C  STEYR AUG S3 BARREL GRAPH AT 10640 ROUNDS
FIG 29 SARP IW ~ COLD ACCURACIES 300 m (COLT M16A2 C1)
FIG 30  SARP IW ~ COLD ACCURACIES 300 m (COLT M16A2 C2)
FIG 31 SARP IW ~ COLD ACCURACIES 300 m (COLT M16A2 C3)
FIG 32 SARP IW ~ COLD ACCURACIES 300 m (STEYR AUG S1)
FIG 33  SARP IW ~ COLD ACCURACIES 300 m (STEYR AUG S2)
FIG 34  SARP IW ~ COLD ACCURACIES 300 m (STEYR AUG S3)
FIG 35  TYPICAL YAW CARD PATTERN
FIG 36 COLT.BSO PATTERN
FIG 37  NORMAL STEYR MAGAZINE
FIG 38  KNIFED FULLERING ON STEYR MAGAZINE
FIG 39  BROKEN STEYR FIRING PIN
FIG 40  BROKEN STEYR FIRING PIN
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TABLE 1 WEAPON ENDURANCE TEMPERATURES

TABLE 2  WEAPON RELATED STOPPAGES

TABLE 3  MAGAZINE RELATED STOPPAGES

TABLE 4  COLT FAILURES

TABLE 5 STEYR FAILURES

TABLE 6  COLT BREAKAGES

TABLE 7 STEYR BREAKAGES

TABLE 8  WEAPON INCIDENTS

TABLE 9  HIT PROBABILITIES (Ph)

APPENDIX 1 STEYR ~ COCKING PIECE/SAFETY SEAR
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ANNEX B TO
PART THREE TO
EDE 17/85
ENDURANCE
REFERENCE : A. EDE ENGINEERING EVALUATION PROGRAMME ~ SERIAL 6
1. This Annex contains details regarding the endurance phase of the
trial.
2. The endurance firings comprised of:
a. Cold accuracies.
b. Cold rates of fire.
c. Endurance cycles.
d. Hot rates of fire.
e, Hot accuracies,
f. Dry manipulations.
in that order.
3. All the accuracies were limited by firing conditions of a
cross~wind of 3 m/s or its equivalent. :
L, A wind chart was made up in order to determine this equivalent

when certain conditions existed. (See figure 1.)
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B-2 ANNEX B
5. Figure 2 and figure 3 summarise the accuracy results.
6. The cold accuracy, figure 3, shows the STEYRS to exhibit a

relatively flat trace from the start to the finish of the endurance.

T The COLTS deteriorated rapidly between 5000 and 7000 rounds
losing their barrel accuracy life.

8. Figure 2 shows the hot accuracies. Again the COLTS began to
perform badly at between 5000 and 7000 rounds with COLT C2 losing its

accuracy at a faster rate than the other COLTS and eventually one BSO at
around 8600 rounds.

9. The STEYRS behaved in the same manner as that of the cold
accuracies.

10. Figures U4 to 34 detail the results for each particular weapon
from this phase. The weapon analysis sheets show the information received
from the PLS for shootings at the start, the middle and the end of this
phase. With these analysis sheets, a barrel graph is also presented for
the corresponding stages of the trial. It is interesting to note the
barrel condition of weapon C2 which produced the BSO. From the barrel
graph, Figure 12C, there is no obvious fault or defect in the barrel.

UNCLASSIFED

gl rip S el

RE;S;HBTI"’T'E‘!\
——



ANNEX B

B3
UNCLASSIFED

oo}

Gl LdS0Ged EERIER
1737430 ww@al o4 ALIoot3ds ORI
T o934

[

L
—
!
S
Tt
—
L
——
i
bemd

O30 HOfLT3HI0 IRIHM
FHHE L1 b e

= e

B

it

Hel Gel B =k %
! JUSVNEG WSSU TR VNS SRS WSSUMOE USRS O SO -

i
H

i

i

5

=

"
m

1,
o
.

4

UNCLASSIFED

| e H—: P | = i

| S 5E. |

-
]
ti



ANNEX B

UNCBASSIFED

WoEEE SITOHANDOH LOH — MT JHds
T~

GAGETH 03814 SOMNoY

-
A

b
o
1
-
X

& d

i
H
-~

1 BES

£l
|
nd

EG 2

UNCLASSIFED

(i e

w o=

..



ANNEX B

BEE LY ol A

al i = 5 v a K

UNCIBASSIFED

g LT

UNCLASSIFED
RESTRICIED

o
it
1]

s

ru

1A

]
i
1

4

F L



UNETASSIFED ANNEX B

— i
H o .
ud
! T
: Ll
i 0

==

hant - e

(! — b By

HE

i —
i L
- ! PO
T — = Ll
"-._ ’ f—
s oy
e o .
- Lns fr
o : =, [ -
e ! L
.-"‘. —i
l‘-.. 1:‘:: I'F‘l
- N
Tl =~ o
-, =i HINN H
- Ll -
- % )
. L
, B
"1 i._rl S
o I
. I

~w Lol
‘ —

o
K] .
i U
i §i- -

]
PR 5 =i
b4
Y Lol
!! ‘-.--.
i, z !
i ot
? e
N i
o i
c"
"'
“'
5 b i
I' _,.q L.g' !
X pa—

188

L

i i i ! i o=
15

e

1 58
| B3
5
G
=

.

—
WET ®ETAHIN  EE L,
UNCLASSIFED -

“COMMERCTATTN-CONTTDENCE™
W




PROJECT TITLE ->

RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE =>
FIRING DATE =->
SERIAL ID =>

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET ->
FIRING POSITION->
WIND CONDITIONS->
NUMBER OF SHOTS
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SARP 300M ACCY

F2 SHOOTER ID ->
COLT M16A2 C1 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS->
13/11/84 FIRING TIME ->
6 CYCLE ->
25 METRES RTCM Address ->
380 mm above T-bar

300 metres RTCM Address ->

885 mm above T-bar
REST

9 to 10 m/s 35°

10

SHOT POSITIONS AT TARGET

TEMPERATURE ->
WEATHER COND ->

INTERMEDIATE SHOT POSITIONS

FIG 5A
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ANNEX B

CLANCY S

5.56 mm

13 FNB 83
4,000 grams
15:40:17

12-3 HOT ACCY
#1

#2

14eC
OVERCAST

COLT M16A2 C1 AMMO AND WEAPON ANALYSIS AT 1842 ROUNDS
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INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm) (m/s) (J) (mm) (mm) (m/s) (J)
1 Yy =60 921.6 1699 =119 -18 680.4 926
2 7 -59 920.8 1696 -58 -42 665.5 886
3 -3 =52 907.8 1648 -107 79 669.8 897
] 7 =50 915.9 1678 =113 100 652.5 851
5 23 -60 907.8 1648 108 =35 668.1 893
6 -6 =59 923.3 1705 =250 -28 669.8 897
7 =10 -56 903.9 1634 -263 -4 668.1 893
8 -3 -55 906.2 1643 -185 19 677.3 917
9 7 =77 919.1 1690 -106 =205 667.2 890
10 -1 -49 917.5 1684 -129 126 670.7 900

ACCURACY

MPI from POA Intermediate Target

X Position 3 mm =122 mm

Y Position -58 mm -1 mm

SIZE OF GROUP

Extreme horizontal spread 33 mm 371 mm

Extreme vertical spread 28 mm 332 mm

Size of group 61 mm 703 mm

Extreme spread 34 mm 372 mm

MEASURES OF DISPERSION

SD of X 9 mm 104 mm

SD of Y 8 mm 94 mm

Mean radius 10 mm 118 mm

Group SD 9 mm 99 mm

AMMUNITION

Mean velocity 914 m/s 669 m/s

SD of velocity 7 m/s T m/s

Fastest ‘round 923 m/s 680 m/s

Slowest round 904 m/s 652 m/s

Gross difference 19 m/s 28 m/s

Mean bullet energy 1672 J 895 J

SD of energy 26 J 20 J

M16A2 C1 AMMO AND WEAPON ANALYSIS AT 1842 ROUNDS
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PROJECT TITLE ->

RANGE ID -
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET ->
FIRING POSITION->
WIND CONDITIONS->
NUMBER OF SHOTS->

SHOT POSITIONS
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SARP 300M ACCY

F2 . SHOOTER 1ID ->
COLT Mi16A2 C1 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS->
4/12/84 FIRING TIME ->
6 CYCLE ->
25 metres RTCM Address ->

440 mm above T-bar
300 metres

885 mm above T-bar
REST

5 m/s 92°

10

AT TARGET

RTCM Address ->

TEMPERATURE =>
WEATHER COND =>

4

INTERMEDIATE SHOT POSITIONS

FIG 64

I} L.
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ANNEX B

PETER T
5.56 mm

13 FNB 83
4.000 grams
15:49:40
48-3

#1

ACCY

#2

140C
RAIN SLEET SNOW

COLT M16A2 C1 Avnacﬂﬂgsgﬁﬁ%ﬂB ANALYSIS AT 5030 ROUNDS
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INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) (m/s) (J)
1 ~4 15 929.9 1729 -378 129 665.1 885
2 -5 26 935.0 1748 -404 267 665.1 885
3 -4 24 929.1 1726 -395 243 665.9 887
4 -7 23 932.4 1739 -422 216 668.1 893
5 12 23 928.2 1723 ~181 233 661.2 874
6 -14 36 939.2 1764 ~-460 422 664.6 883
7 7 31 935.0 1748 -187 301 667.7 892
8 y 19 936.7 1755 =340 198 675.1 911
9 -3 32 925.7 1714 -467 358 654.9 858
10 ] 32 930.7 1733 -364 353 662.1 877

ACCURACY

MPI from POA Intermediate Target

X Position -1 mm -360 mm

Y Position 26 mm 272 mm

SIZE OF GROUP

Extreme horizontal spread 26 mm 286 mm

Extreme vertical spread 22 mm 292 mm

Size of group 48 mm 578 mm

Extreme spread ‘ 29 mm 337 mm

MEASURES OF DISPERSION

SD of X 8 mm 101 mm

SD of ¥ 7 mm 87 mm

Mean radius 9 mm 115 mm

Group SD 7 mm 94 mm

AMMUNITION

Mean velocity 932 m/s 665 m/s

SD of velocity 4 m/s 5 m/s

Fastest round 939 n/s 675 m/s

Slowest round 926 m/s 655 m/s

Gross difference 13 m/s 20 m/s

Mean bullet energy 1738 J 884 J

SD of energy 16 Jd J

FIG 6B COLT M16A2 C1 AMMO AND WEAPON ANALYSIS AT 5030 ROUNDS
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PROJECT TITLE -> SARP 300M ACCY
RANGE 1D -> F2

WEAPON TYPE -> M16A COLT C1

AMMO IDENTIFIER-> SS109

GROUP TYPE -> S/S

FIRING DATE -> 20/2/85

SERIAL ID -> 6

RANCE Sens B -> 25 metres

INTERMED POA => 725 mm above T-bar
RANGE Sens A -> 300 metres

POA AT TARGET =-> 900 mm above T-bar
FIRING POSITION=-> REST

WIND CONDITIONS-> 5-6 m/sec 9°
NUMBER OF SHOTS-> 10

SHOT POSITIONS AT TARGET

SHOOTER 1D ->
CALIBRE =->
LOT NUMBER =->
PROJECTILE MASS->
FIRING TIME =->
CYCLE ->

RTCM Address ->

RTCM Address ->

- TEMPERATURE ->

WEATHER COND =->

¥

INTERMEDIATE SHOT POSITIONS

1 L.

el

Y L

ANNEX B

CLANCY S

5.56 mm

13 FNB 83
4,000 grams
14:56:40

110-3 HOT ACCY
#1

#2

23°C
FINE

FIG 7A COLT M16A2 C1 AMMO AND WEAPON ANALYSIS AT 10271 ROUNDS
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INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (w/s) ) (mm)  Tom)  (ws) &)
1 y -83 916.7 1681 144 =320 687.2 945
2 11 -89 920.8 1696 192 -382 680.0 925
3 -2 -84 924.9 1711 56 -263 6804 926
4 -16 -89 932.4 1739 -145 -336 656.6 862
5 =2 -7 922.4 1702 68 =131 677.3 917
6 =10 -50 922.4 1702 29 116 686.8 943
7 -2 -62 907.8 1648 =7 =53 669.4 896
8 19 -64 915.1 1675 351 =40 674.2 909
9 5 -74 923.3 1705 91 =151 676.0 914
10 -10 -43 911.0 1660 3 186 671.1 901

ACCURACY

MPI from POA Intermediate Target

X Position 0 mm 78 mm

Y Position =71 mm =137 mm

SIZE OF GROUP

Extreme horizontal spread 35 mm 497 mm

Extreme vertical spread 46 mm 568 mm

Size of group 81 mm 1065 mm

Extreme spread 50 mm 598 mm

MEASURES OF DISPERSION

SD of X 10 mm 132 mm

SD of Y 16 mm 193 mm

Mean radius 16 mm 192 mm

Group SD 14 mm 165 mm

AMMUNITION

Mean velocity 920 m/s 676 m/s

SD of velocity 7 m/s 9 m/s

Fastest round 932 m/s 687 m/s

Slowest round 908 m/s 657 m/s

Gross difference 25 m/s 31 m/s

Mean bullet energy 1692 J 914 J

SD of energy 26 J 24 g

FIG 7B COLT M16A2 C1 AMMO AND WEAPON ANALYSIS AT 10271 ROUNDS
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PROJECT TITLE ->

RANGE ID ->
WEAPON TYPE -
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET ->
FIRING POSITION—>
WIND CONDITIONS~>
NUMBER OF SHOTS~>

%
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UNCLUASSIFED

SARP 300M ACCY

F2 SHOOTER ID ~>
COLT M16A2 C2 CALIBRE ->
SS109 - LOT NUMBER ->
S/8 PROJECTILE MASS->
14/11/84 FIRING TIME ->
6 ' CYCLE ->
25 metres RTCM Address ~>
320 mm above T-bar _
300 metres RTCM Address ->

885 mm above T-~bar
REST

3-4 m/sec 39°

10

SHOT POSITIONS AT TARGET

TEMPERATURE ->
WEATHER COND

)
v

INTERMEDIATE SHOT POSITIONS

FIG 9A
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ANNEX B

CLANCY S
5.56 mm

13 FNB 83
4,000 grams
12:20:58
12~2

#1

#2

15°C
OVERCAST

COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 1297 ROUNDS
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UNCLASBSSFED ANNEX B
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) (m/s) (J)
1 -8 ~18 952.2 1813 -103 -281 698.4 975
2 5 -14 955.7 1827 84 ~208 695.1 966
3 -5 10 943.5 1780 -1 89 685.8 941
4 -5 =3 930.7 1733 -53 =71 679.5 923
5 -10 ~12 935.0 1748 -91 -186 675.5 913
6 16 -8 933.3 1742 208 -145 669.0 895
7 1 -5 928.2 1723 51 =97 665.5 886
8 -16 -6 932.4 1739 -141 =112 676.0 914
9 -14 =7 938.4 1761 -96 ~-100 682.7 932
10 1 6 930.7 1733 59 53 672.9 906

ACCURACY

MPI from POA Intermediate Target

X Position -3 mm =12 mm

Y Position -6 mm -106 mm

SIZE OF GROUP

Extreme horizontal spread 33 mm 349 mm

Extreme vertical spread 28 mm 370 mm

Size of group 61 mm . 719 mm

Extreme spread 33 mm 375 mm

MEASURES OF DISPERSION

SD of X 10 mm 109 mm

SD of ¥ 9 mm 112 mm

Mean radius 11 mm 138 mm

Group SD 9 mm 111 mm

AMMUNITION

Mean velocity 938 m/s 680 m/s

SD of velocity 9 m/s 11 m/s

Fastest round 956 m/s 698 m/s

Slowest round 928 m/s 666 m/s

Gross difference 28 m/s 33 m/s

Mean bullet energy 1760 J 925 J

SD of energy 36 J 29 J

FIG 9B COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 1297 ROUNDS
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PROJECT TITLE ->

RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET =>
FIRING POSITION->
WIND CONDITIONS->
NUMBER OF SHOTS->

N SSER PR VIR

COMMER I A I CONTIPrNel
UNCIBASSIFED

SARP 300M ACCY

F2 SHOOTER ID ->
COLT M16A2 C2 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS->
5/12/84 FIRING TIME ->
6 CYCLE . ->
25 metres RTCM Address ->
430 mm above T-bar

300 metres RTCM Address ->

885 mm above T-bar
REST

4-5 m/sec 5°

10

SHOT POSITIONS AT TARGET

TEMPERATURE ->
WEATHER COND ->

INTERMEDIATE SHOT POSITIONS

FIG 10A
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ANNEX B

CLANCY S
5.56 mm

13 FNB 83
4,000 grams
13:58:34
48-3

#1

#2

15°C
OVERCAST

COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 4448 ROUNDS
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FIG 10B

UNCLASSIFED

COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 4448 ROUNDS

el Rl S N ENGE
UNCLASSIFED ANNEX B
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm) (m/s) (J) (mm) (mm) (m/s) (J)
1 =22 14 937.5 1758 =87 91 660.0 871
2 =24 19 943.5 1780 =137 140 679.1 922
3 =22 21 962.0 1851 =112 135 675.1 911
] -6 29 968.3 1875 83 158 690.0 952
5 -15 18 939.2 1764 -1 " 83 667.7 892
6 =25 18 935.0 1748 =130 143 667.7 892
7 -14 18 947.8 1797 =12 114 679.5 923
8 -13 20 948.7 1800 24 151 678.6 921
9 =22 19 937.5 1758 =139 131 672.0 903
10 -5 25 936.7 1755 86 234 661.2 874

ACCURACY

MPI from POA Intermediate Target

X Position =17 mm =42 mm

Y Position 20 mm 138 mm

SIZE OF GROUP

Extreme horizontal spread 20 mm 226 mm

Extreme vertical spread 15 mm 152 mm

Size of group 35 mm 377 mm

Extreme spread 22 mm 248 mm

MEASURES OF DISPERSION

SD of X 7 mm 89 mm

SD of Y 4 mm 42 mm

Mean radius 7 mm 88 mm

Group SD 6 mm 70 mm

AMMUNITION

Mean velocity 946 m/s 673 m/s

SD of velocity 11 m/s 9 m/s

Fastest round 968 m/s 690 m/s

Slowest round 935 m/s 660 m/s

Gross difference 33 m/s 30 m/s

Mean bullet energy 1789 J 906 J

SD of energy 43 g 25 J
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PROJECT TITLE =>

RANGE ID B
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA >
RANGE Sens A ->
POA AT TARGET =>
FIRING POSITION->
WIND CONDITIONS=->
NUMBER OF SHOTS

e R s

PRaal iinE - Yan RSN S 1R ATa1 VAR -V T2 -5
UNCLASS8KED

SARP 300M ACCY

F2 SHOOTER ID ->
COLT M16A2 C2 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS->
13/02/85 FIRING TIME ->
6 CYCLE ->
25 metres RTCM Address ->
470 mm above T-bar

300 metres RTCM Address ->
900 mm above T=-bar

REST TEMPERATURE ->
3 - 4 m/sec 18° WEATHER COND ->

10

SHOT POSITIONS AT TARGET
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INTERMEDIATE SHOT POSITIONS

FIG 11A
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CLANCY SSS
5.56 mm

13 FNB 83
4,000 GRAMS
10:45:00

91-3 HOT ACCY
#1

#2

20°C
FINE

COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 7594 ROUNDS
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UNCLASBIFED ANNEX B
INTERMEDIATE TARGET
Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No  (mm (mm)  (w/s) ) (m) ()  (Ws) ()
1 ~31 ~-42 898.3 1614 -116 -29 664.6 883

2 ~-16 ~Ly 893.7 1597 -268 ~51 661.2 874

3 =15 =52 901.5 1625 ~247 ~136 671.1 901

y ~10 ~59 905.4 1640 ~164 -238 677.3 917

5 6 -60 910.2 1657 -3 ~250 684.9 938

6 =3 -59 895.2 1603 =109 =208 669.8 897

7 -5 ~50 901.5 1625 ~-102 -106 671.6 902

8 -8 -42 899.9 1620 =145 =52 667.7 892

9 -1 ~-15 892.1 1592 -49 294 650.4 846
10 ] =53 902.3 1628 y =145 669.8 897
ACCURACY
MPI from POA Intermediate Target
X Position -8 mm =150 mm

Y Position -48 mm =92 mm
SIZE OF GROUP
Extreme horizontal spread 37 mm 420 mm
Extreme vertical spread 45 mm 544 mm
Size of group 82 mm 965 mm
Extreme spread 46 mm 546 mm
MEASURES OF DISPERSION
SD of X 11 mm 131 mm
SD of ¥ 13 mm 157 mm
Mean radius 14 mm 164 mm
Group SD 12 mm 144 mm
AMMUNITION
Mean velocity 900 m/s 669 m/s
SD of velocity 5 m/s 9 m/s
Fastest round 910 m/s : 685 m/s
Slowest round 892 m/s 650 m/s
Gross difference 18 m/s 35 m/s
Mean bullet energy 1620 J 895 J
SD of energy 20 J 25 J

FIG 11B COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 7594 ROUNDS
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PROJECT TITLE <>

RANGE 1D ->
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->
RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET =>
FIRING POSITION=>

WIND CONDITIONS->
NUMBER OF SHOTS

——— S —

SSRGS N RN R

UNCBASSIFED

SARP 300M ACCY

F2

COLT Mi6A2 C2
SS109

AUTO

14/02/85

6

25 metres

490 mm above T-bar
300 metres

900 mm above T-bar
REST

5 -6 m/sec 11°

10

SHOT POSITIONS AT TARGET

SHOOTER 1D ->
CALIBRE ->
LOT NUMBER ->
PROJECTILE MASS->
FIRING TIME ->
CYCLE ->
RTCM Address ->
RTCM Address ->
TEMPERATURE ->

WEATHER COND ->

INTERMEDIATE SHOT POSITIONS

FIG 12A
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ANNEX B

CLANCY S.
5.56 mm

13 FNB 83
4,000 GRAMS
15:32:21

97 HOT ROF
#1

#2

21°C
FINE

COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 8599 ROUNDS (WHEN BSO
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UNCLAESIFED
INTERMEDIATE TARGET
Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm) . (m/s) (J) (mm) (mm) (m/s) (9)
1 =59 -65 851.6 1451 -685 -78 586.1 687
2 10 ~147 886.0 1570 =134 1803 602.2 725
3 26 -188 886.0 1570
y -20 -249 907.8 1648
5 25 =277 914.3 1672
6 53 ~343 913.4 1669
7 31 -386 973.8 1896
8 51 -392 850.9 1448
9 TH =370 905.4 1640
10 73 -366 919.1 1690

All shots not detected by both sensors. Treat results with caution!

ACCURACY

MPI from POA Intermediate
X Position 26 mm

Y Position ~-278 mm

SIZE OF GROUP

Extreme horizontal spread 133 mm
Extreme vertical spread 327 mm
Size of group 460 mm
Extreme spread 345 mm

MEASURES OF DISPERSION

SD of X 42 mm
SD of Y 114 mm
Mean radius 101 mm
Group SD 86 mm
AMMUNITION

Mean velocity 901 m/s
SD of velocity 36 m/s
Fastest round 974 m/s
Slowest round 851 n/s
Gross difference 123 m/s
Mean bullet energy 1625 J
SD of energy 129 J
Cyclic rate of fire 855 RPM

Target

ANNEX B

FIG 12B COLT M16A2 C2 AMMO AND WEAPON ANALYSIS AT 8599 ROUNDS (WHEN BSO

OCCURRED)
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PROJECT TITLE <>

RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET =->
FIRING POSITION->
WIND CONDITIONS->
NUMBER OF SHOTS

FIG 14A(1)

——8jS G —

A A A ST S L AAA L 3 L3 A
UNCIBASSIFED

SARP 300 HOT ACCY

F2 SHOOTER ID ->
COLT M16A2 C3 CALIBRE ->
SS109 LOT NUMBER ->
S/80 PROJECTILE MASS->
18/10/84 FIRING TIME  ->
6 CYCLE ->

23.77 Metres

600 mm above T-bar
300 metres

890 mm above T-bar
REST

3 - 4 m/sec 352°
10

RTCM Address ->

RTCM Address ->

TEMPERATURE ->
WEATHER COND

t
v

COLT M16A2 C3 AMMO AND WEAPON ANALYSIS
AT 1395 ROUNDS

UNCLASSIFED

ANNEX_ B

MICK S.

5.56 mm

13 FNB 83
4,000 GRAMS
16:19:53

12-3 HOT ACCY
#1

#2

15°C
3/8ths CLOUD
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uncLA&SIFED ANNEX B
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm) (n/s) (J) (mm) (mm) (m/s) (J)
1 -9.3 -68.8 977.5 1911 -115.9 =215.7 671.1 901
2 -9.9 -58.5 962.9 1854 -125.3 -110.0 678.6 921
3 -0.5 -60.3 971.9 1889 -47.6 -134.8 669.8 897
4 2.9 -56.1 963.8 1858 3.9 =76.0 676.4 915
5 -T7.4 ~56.2 958.4 1837 -107.0 -112.7 660.4 872
6 1.1 ~49.1 969.2 1879 =5.9 0.2 679.5 923
7 -10.7 -64.7 972.9 1893 ~159.6 -206.3 677.7 919
8 3.9 ~47.6 970.1 1882 10.1 11.7 672.9 906
9 5.5 -50.3 967.4 1872 -117.3 -1.2 670.3 898
10 3.3 -63.7 972.9 1893 28.4 -166.2 678.2 920

ACCURACY

MPI from POA Intermediate Target

X Position =3 mm =64 mm

Y Position ~-58 mm =101 mm

SIZE OF GROUP

Extreme horizontal spread 15 mm 188 mm

Extreme vertical spread 21 mm 227 mm

Size of group 36 mm 415 mm

Extreme spread 25 mm 276 mm

MEASURES OF DISPERSION

SD of X 6 mm 69 mm

SD of Y 7 mm 84 mm

Mean radius 8 mm 96 mm

Group SD 7 mm - 77 mm

AMMUNITION

Mean velocity 969 m/s 673 m/s

SD of velocity 6 m/s 6 m/s

Fastest round 977 m/s 680 m/s

Slowest round 958 m/s 660 m/s

Gross difference 19 m/s 19 m/s

Mean bullet energy 1877 J 907 J

SD of energy 22 J 16 J

FIG 14A(ii) COLT Mt6A2 C3 AMMO AND WEAPON ANALYSIS
AT 1395 ROUNDS

UNCLASSIFED




REo I NICIED

SSRGS N —

- ANNEX B
UNCLRSSFED ANNEX B
181015 POSITION : TARGET (100 mm between tic marks)
18
-* -
X9 %
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FIG 14B  COLT M16A2 C3 AMMO AND WEAPON ANALYSIS AT 1395 ROUNDS (TARGET)
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UNCLASSIFED ANNEX B
181015 POSITION : INTERMEDIATE (20 mm between tic marks)

19 ¥6t8

-3 1 L}

oo
X7 £10
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FIG 14C COLT M16A2 C3 AMMO AND WEAPON ANALYSIS AT 1395 ROUNDS (INTERMEDIATE)
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PROJECT TITLE =>
RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER=->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET =>
FIRING POSITION->
WIND CONDITIONS=->
NUMBER OF SHOTS

10

SHOT POSITIONS AT TARGET

INTERMEDIATE SHOT

FIG 15A
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SARP 300M I&JCIEIYCLAsglFED
F2 SHOOTER ID ->
COLT M16A2 C3 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS->
06/12/84 FIRING TIME ->
6 CYCLE ->
25 metres RTCM Address ->
"435 mm above T-bar
300 metres RTCM Address ->
885 mm above T-bar
REST TEMPERATURE ->
6 - 7 m/s 325° WEATHER COND ->

ANNEX B

CLANCY S

5.56 mm

13 FNB 83
4.000 grams
14:03:02

48-3 HOT ACCY
1

#2

19°C
OVERCAST

COLT M16A2 C3 AMMO AND WEAPON ANALYSIS AT 4750 ROUNDS
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UNCLBASSIFED ANNEX B
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) (m/s) (J)
1 -7 2 939.2 1764 ~43 55 676.0 914
2 8 -1 932.4 1739 178 16 668.5 894
3 3 -5 929.9 1729 43 ~51 669.4 896
y =2 -4 94y, 4 1784 50 -10 677.7 919
5 0 -2 ouy. y 1784 77 10 670.7 ‘900
6 -1 -1 935.8 1751 L- 12 674.6 910
7 -6 6 940.9 177 -48 121 695.6 968
8 5 -1 945.2 1787 47 by 678.2 920
9 -5 7 935.8 1751 =54 106 667.2 890
10 -11 3 947.0 1794 =137 78 685.4 940

ACCURACY

MPI from POA Intermediate Target

X Position ~-2 mm 12 mm

Y Position 1 mm 38 mm

SIZE OF GROUP

Extreme horizontal spread 19 mm 314 mm

Extreme vertical spread 13 mm 172 mm

Size of group 32 mm 487 mm

Extreme spread 20 mm 320 mm

MEASURES OF DISPERSION

SD of X 6 mm 87 mm

SD of Y 4 mm 53 mm

Mean radius 6 mm 86 mm

Group SD 5 mm 72 mm

AMMUNITION

Mean velocity 939 m/s 676 m/s

SD of velocity 6 m/s 9 m/s

Fastest round 947 m/s 696 m/s

Slowest round 930 m/s 667 m/s

CGross difference 17 m/s 28 m/s

Mean bullet energy 1765 J 915 J

SD of energy 22 d 24 J

FIG 15B COLT M16A2 C3 AMMO AND WEAPON ANALYSIS AT 4750 ROUNDS
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PROJECT TITLE >

RANGE 1ID -
WEAPON TYPE -
AMMO IDENTIFIER->
GROUP TYPE -
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET >
FIRING POSITION->
WIND CONDITIONS->
NUMBER OF SHOTS->

NoOholiRlivinU

SSRGS —

UNCLESSIFED

SARP 300M ACCY

Fe SHOOTER ID ->
COLT Mi16A2 C3 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS->
27/02/85 FIRING TIME ~>
6 CYCLE ->
25 metres RTCM Address ->
705 mm above T-bar

300 metres RTCM Address ->

900 mm above T-bar
REST

3 to 4 m/s 70°

10

SHOT POSITIONS AT TARGET

TEMPERATURE ->
WEATHER COND ->

INTERMEDIATE SHOT POSITIONS

FIG 16A
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M16A2 C3 AMMO AND WEAPON ANALYSIS
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ANNEX B

CLANCY S.
5.56 mm

13 FNB 83
4,000 grams
11:21:40
110-3

#1

ACCY

#2

13°C
LIGHT RAIN

AT 10131 ROUNDS



I\EOLI\L\JIDU
e

Gl S -

UNCLASSIFED
OMMER ol el O DNl e

—— e —

UNGHARESIFED
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm) (m/s) () (mm) (mm) (m/s) (J)
1 -9 -23 918.3 1687 -145 137 663.4 880
2 -32 -9 906.2 1643 -422 327 669.4 896
3 -28 -39 917.5 1684 -357 =51 671.1 901
y -36 =24 914.3 1672 -is57 141 671.1 901
5 -25 -23 911.8 1663 -303 130 676:14 915
6 -27 -2 899.9 1620 =292 363 669.4 896
7 =31 -26 915.1 1675 -383 103 675:1 911
8 =20 1 902.3 1628 =305 413 661.2 874
9 -4 =12 905.4 1640 =552 232 6642 882
10 -28 -18 919.1 1690 -314 180 671.6 902

ACCURACY

MPI from POA Intermediate Target

X Position -28 mm -353 mm

Y Position -17 mm 198 mm

SIZE OF GROUP

Extreme horizontal spread 32 mm 407 mm

Extreme vertical spread 40 mm 464 mm

Size of group 72 mm 871 mm

Extreme spread 40 mm 467 mm

MEASURES OF DISPERSION

SD of X 9 mm 110 mm

SD of Y 12 mm 139 mm

Mean radius 13 mm 155 mm

Group SD 11 mm 125 mm

AMMUNITION

Mean velocity 911 m/s 669 m/s

SD of velocity 7 m/s 5 m/s

Fastest round 919 m/s 676 m/s

Slowest round 900 m/s 661 m/s

Gross difference 19 m/s 15 m/s

Mean bullet energy 1660 J 896 J

SD of energy 26 J 13 J

FIG 16B  COLT M16A2 C3 AMMO AND WEAPON ANALYSIS AT 10131 ROUNDS
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PROJECT TITLE =>

RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET =>
FIRING POSITION=->
WIND CONDITIONS=>
NUMBER OF SHOTS->
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et R ke o 2 B~y g T 2C 3 2 =222
UNCBAGSIFED ANNEX B

SARP 300M ACCY
F2 SHOOTER ID -> CLANCY S
STEYR AUG S1 CALIBRE -> 5.56 mm
SS109 : LOT NUMBER -> 13 FNB 83
S/S PROJECTILE MASS-> 4,000 grams
02/11/84 FIRING TIME -> 10:22:55
6 CYCLE -> 12-3 HOT ACCY
24 metres RTCM Address -> #1
400 mm above T~bar
300 metres RTCM Address -> #2
885 mm above T=-bar
REST TEMPERATURE -> 19°C
2 to 3 m/s 167° WEATHER COND -> OVERCAST

10

SHOT POSITIONS AT TARGET

FIG 18A
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STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 2246 ROUNDS
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UNCBASSIFED ANNEX B
~ INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) (m/s) (J)
1 30 -18 ouy.y 1784 331 y7 683.6 935
2 23 ~-26 940.1 1767 259 =36 679.1 922
3 24 -23 947.0 1794 293 -9 685.4 940
4 18 =20 949.6 1803 191 L 682.2 931
5 23 ~21 947.0 1794 249 29 676.4 915
6 26 ~-22 947.0 1794 307 37 690.0 952
7 19 -25 940.1 1767 223 -20 678.2 920
8 30 -25 946.1 1790 336 =21 693.7 962
9 29 =12 948.7 1800 351 113 683.1 933
10 16 -8 940.1 1767 218 171 677.3 917

ACCURACY

MPI from POA Intermediate Target

X Position 24 mm 276 mm

Y Position =20 mm 35 mm

SIZE OF GROUP

Extreme horizontal spread 14 mm 160 mm

Extreme vertical spread 18 mm 208 mm

Size of group 32 mm 368 mm

Extreme spread 22 mm 226 mm

MEASURES OF DISPERSION

SD of X 5 mm 56 mm

SD of Y 6 mm 65 mm

Mean radius 6 mm 74 mm

Group SD 5 mm 61 mm

AMMUNITION

Mean velocity 945 m/s 683 m/s

SD of velocity 4 m/s 6 m/s

Fastest round 950 m/s 694 m/s

Slowest round 940 m/s 676 m/s

Gross difference 10 m/s 17 m/s

Mean bullet energy 1786 J 933 J

SD of energy 14 J 15 J

FIG 18B STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 2246 ROUNDS
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PROJECT TITLE =>
RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->
RANGE Sens B ->
INTERMED POA ->
RANCE Sens A ->
POA AT TARGET <>
FIRING POSITION=->
WIND CONDITIONS=->
NUMBER OF SHOTS->
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S SRS G SN ENG B

SARP 300M ACCY

F2

STEYR S1
SS109

S/8
11/12/84
6

25 METRES

450 mm above T-bar

300 metres

885 mm above T-bar

REST

3-5 m/sec 320°

10

SHOT POSITIONS AT TARGET

UNELASSIFED
SHOOTER 1D ->
CALIBRE -
LOT NUMBER ->
PROJECTILE MASS->
FIRING TIME ->
CYCLE ->
RTCM Address ->
RTCM Address ->
TEMPERATURE ->
WEATHER COND ->

-
......

FIG 19A
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ANNEX B

CLANCY S

5.56 mm

13 FNB 83
4,000 grams
14:56:13

61-3 HOT ACCY
i1

#2

20°C
4/8ths CLOUD

STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 6617 ROUNDS
' UNCLASSIFED
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SSRGS SNl

UNGLRSSIFED

INTERMEDIATE

Shot Horiz Vert Vel Energy Horiz Vert

No (mm) (mm)  (m/s) 9) (o) (mm)
1 23 29 920.0 1693 237 19
2 25 29 940.9 177 237 37
3 17 I 934.1 1745 131 196
4 30 31 935.0 1748 272 72
5 25 32 939.2 1764 226 99
6 21 23 935.8 1751 188 -2
7 23 26 934.1 1745 235 ~7
8 19 45 933.3 1742 198 198
9 14 by 931.6 1736 151 202
10 22 16 934.1 1745 224 ~-106

ACCURACY

MPI from POA Intermediate

X Position 22 mm

Y Position 32 mm

SIZE OF GROUP

Extreme horizontal spread 15 mm

Extreme vertical spread 29 mm

Size of group 44 mm

Extreme spread 29 mm

MEASURES OF DISPERSION

SD of X 4 mm

SD of ¥ 9 mm

Mean radius 9 mm

Group SD 7 mm

AMMUNITION

Mean velocity 934 m/s

SD of velocity 6 m/s

Fastest round 941 m/s

Slowest round 920 m/s

Gross difference 21 m/s

Mean bullet energy 1744 J

SD of energy 21 J

TARGET

Vel

Energy

(m/s)

668.1
679.5
678.6
682.2
686.3
680.0
689.1
680.0
677.7
681.3

Target

210
71

142
308
450
316

L3
104
95
79

680
6
689
668
21
926
15

mm
mm

mm
mm
mm
mm

mm
mm
mm
mm

m/s
m/s
m/s
m/s
m/s
J

J

()

893
923
921
931
942
925
950
925
919
928

FIG 19B STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 6617 ROUNDS
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PROJECT TITLE ->

RANGE ID -
WEAPON TYPE -
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ~->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET =
FIRING POSITION->
WIND CONDITIONS->
NUMBER OF SHOTS->

%

AL AT 53 T v gy gy vy v

SHOT POSITIONS AT TARGET

UNCLASSSFED

SARP 300M ACCY
F2 SHOOTER 1D ->
STEYR S1 CALIBRE ->
SS109 - LOT NUMBER ->
S/S PROJECTILE MASS->
21/02/85 FIRING TIME ->
6 CYCLE ->
25 metres RTCM Address ->
740 mm above T-bar
300 metres RTCM Address ->
900 mm above T-bar
REST TEMPERATURE -
2-3 m/sec 351° WEATHER COND -
10
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ANNEX B

CLANCY S

5.56 mm

13 FNB 83
4,000 grams
11:17:36

110-3 HOT ACCY
#1

#2

22°C
FINE

STEYR AUG S1 AMMO AND WEAPON ANALYSIS AT 11056 ROUNDS
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Brd
INTERMEDIATE UNCLA%SIFED ) TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) (m/s) (J)
1 1 -35 912.6 1666 63 104 663.4 880
2 12 =27 910.2 1657 172 114 665.1 885
3 9 -37 920.8 1696 173 31 676.9 916
y 6 =30 908.6 1651 143 91 672.9 906
5 12 -32 906.2 1643 198 39 669.4 896
6 -1 -32 916.7 1681 82 92 674.2 909
7 10 =33 906.2 1643 218 1 668.5 894
8 10 =30 899.9 1620 209 Lo 654.5 857
9 12 -38 919.1 1690 218 42 697.0 972
10 10 =35 916.7 1681 177 51 669.8 897

ACCURACY

MPI from POA Intermediate Target

X Position 8 mm 165 mm

Y Position -33 mm 62 mm

SIZE OF GROUP

Extreme horizontal spread 13 mm 156 mm

Extreme vertical spread 11 mm 103 mm

Size of group 24 mm 258 mm

Extreme spread 14 mm 181 mm

MEASURES OF DISPERSION

SD of X 5 mm 55 mm

SD of Y 3 mm 35 mm

Mean radius 5 mm 55 mm

Group SD 4 mm 46 mm

AMMUNITION

Mean velocity 912 m/s 671 m/s

SD of velocity 7 m/s 11 m/s

Fastest round 921 m/s 697 m/s

Slowest round 900 m/s 655 m/s

Gross difference 21 m/s 42 m/s

Mean bullet energy 1663 J 901 J

SD of energy 24 g 30 J

FIG 20B STEYR AUG St AMMO AND WEAPON ANALYSIS AT 11056 ROUNDS
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PROJECT TITLE <>

RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID ->

RANGE Sens B ->
INTERMED POA ->
RANGE Sens A ->
POA AT TARGET =>
FIRING POSITION=->
WIND CONDITIONS=>
NUMBER OF SHOTS

%

Rl O e

UNBIHSSIFED

SARP 300M ACCY

F2 SHOOTER 1D ->
STEYR AUG S2 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS->
07/11/84 FIRING TIME ->
6 : CYCLE ->
24 metres RTCM Address ->
410 mm above T=bar

300 metres RTCM Address ->
885 mm above T=bar

REST TEMPERATURE ->
3 - 4 m/sec 324° WEATHER COND ->

10

SHOT POSITIONS AT TARGET

INTERMEDIATE SHOT POSITIONS

FIG 22A
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ANNEX B

CLANCY SSS
5.56 mm

13 FNB 83
4,000 GRAMS
14:37:08

24-3 HOT ACCY
#1

#2

21°C
FINE

STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 2544 ROUNDS
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FIG 22B  STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 2544 ROUNDS

UNCLASSIFED

D A o i r 2 3o 20 i o 2 g 3 o2 < o
UNCLEAZSIFED ANNEX B
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) . (m/s) (J)
1 5 -46 917.5 1684 112 4o 655.8 860
2 13 -3Y 926.6 1717 228 158 681.8 930
3 11 -4 919.1 1690 217 72 671.1 901
Yy =Y =l 920.8 1696 16 1 671.1 901
5 6 =26 916.7 1681 139 259 663.8 881
6 11 =47 926.6 17177 188 17 660.8 873
7 -8 =35 925.7 1714 ) 140 664.6 883
8 1 =33 913.4 1669 93 157 671.1 901
9 9 =20 929.9 1729 147 350 670.7 900
10 0 -33 921.6 1699 33 149 658.7 868

ACCURACY

MPI from POA Intermediate Target

X Position 4 mm 117 mm

Y Position =36 mm 134 mm

SIZE OF GROUP

Extreme horizontal spread 21 mm 234 mm

Extreme vertical spread 28 mm 349 mm

Size of group 48 mm 584 mm

Extreme spread 28 mm 373 mm

MEASURES OF DISPERSION

SD of X 7 mm 83 mm

SD of Y 9 mm 109 mm

Mean radius 10 mm 122 mm

Group SD 8 mm 97 mm

AMMUNITION

Mean velocity 922 m/s 667 m/s

SD of velocity 5 m/s 8 m/s

Fastest round 930 m/s 682 m/s

Slowest round 913 m/s 656 m/s

Gross difference 16 m/s 26 m/s

Mean bullet energy 1699 J 890 J

SD of energy 19 J 21 Jd
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PROJECT TITLE =>

RANGE ID ->
WEAPON TYPE ->
AMMO IDENTIFIER=->
GROUP TYPE ->
FIRING DATE ->
SERIAL ID =>

RANGE Sens B ->
INTERMED POA =>
RANGE Sens A =>
POA AT TARGET >
FIRING POSITION=->
WIND CONDITIONS=>
NUMBER OF SHOTS
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eSO NG
B-55

SARP 300M A&NCLASS”:ED

Fe SHOOTER ID ->
STEYR S2 CALIBRE ->
SS109 LOT NUMBER ->
S/S PROJECTILE MASS=>
05/12/84 FIRING TIME =>
6 CYCLE ->
25 METRES RTCM Address =>
430 mm above T=bar

300 metres RTCM Address =>
885 mm above T=bar

REST TEMPERATURE ->
4 - 5 m/sec 345° WEATHER COND =>

10

SHOT POSITIONS AT TARGET

INTERMEDIATE SHOT POSITIONS

FIG 23A
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ANNEX B

CLANCY S.
5.56 mm

13 FNB 83
4,000 grams
14:43:36

48=3 HOT ACCY
#1

2

17°C
2/8ths CLOUD

STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 4644 ROUNDS
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STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 4644 ROUNDS
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UNCBASSIFED ANNEX B
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) (m/s) (J)
1 =24 67 930.7 1733 =129 323 662.5 878
2 =35 59 932.4 1739 =211 184 661.7 876
3 ~-28 47 943.5 1780 =136 71 669.8 897
y =31 61 940.1 1767 =167 217 655.8 860
5 =24 60 933.3 1742 =98 218 674.6 910
6 =31 62 936.7 1755 -1 220 662.9 879
7 =26 70 953.1 1817 -133 317 674.6 910
8 =23 54 951.3 1810 =75 184 672.9 906
9 =16 56 929.1 1726 =12 189 666.8 889
10 =21 65 939.2 1764 =28 276 660.8 873

ACCURACY

MPI from POA Intermediate Target

X Position =26 mm =113 mm

Y Position 60 mm 220 mm

SIZE OF GROUP

Extreme horizontal spread 19 mm 200 mm

Extreme vertical spread 23 mm 252 mm

Size of group 41 mm 451 mm

Extreme spread 23 mm 252 mm

MEASURES OF DISPERSION

SD of X 5 mm 61 mm

SD of Y 7 mm 74 mm

Mean radius 7 mm 82 mm

Group SD 6 mm 68 mm

AMMUNITION

Mean velocity 939 m/s 666 m/s

SD of velocity 8 m/s 7 n/s

Fastest round 953 m/s 675 m/s

Slowest round 929 n/s 656 m/s

Gross difference 24 m/s 19 m/s

Mean bullet energy 1763 J 888 J

SD of energy 31 Jd 17 J
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PROJECT TITLE =>

RANGE ID =>
WEAPON TYPE ->
AMMO IDENTIFIER=>
GROUP TYPE ->
FIRING DATE =>
SERIAL ID =>
RANGE Sens B =>

INTERMED POA =>
RANCE Sens A =>
POA AT TARGET =>
FIRING POSITION=>
WIND CONDITIONS=>
NUMBER OF SHOTS

1220k 22 4l 1 2]
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SHOT POSITIONS AT TARGET

INTERMEDIATE SHOT POSITIONS

FIG 24A

UNCBZSSIFED ANNEX B
SARP 300M ACCY )
F2 SHOOTER ID -> CLANCY S.
STEYR S2 CALIBRE -> 5.56 mm
SS109 LOT NUMBER => 13 FNB 83
S/8 PROJECTILE MASS-> 4,000 grams
21/02/85 FIRING TIME -> 11:53:42
6 CYCLE => 110=-3 HOT ACCY
25 metres RTCM Address => #1
740 mm above T=bar
300 metres RTCM Address => #2
900 mm above T=-bar
REST TEMPERATURE => 23°C
3 - 4 m/sec 320° WEATHER COND => FINE
10
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INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (w/s) J) (mm)  (m)  (w/s) )
1 -6 =21 913.U4 1669 26 220 674.6 910
2 =3 =26 911.8 1663 46 126 672.0 903
3 =11 =20 913.4 1669 -19 189 679.1 922
4 =9 =28 912.6 1666 28 165 679.5 923
5 1 =37 920.0 1693 81 77 689.1 950
6 =1 =32 920.0 1693 62 100 679.1 922
7 =6 =29 920.0 1693 25 94 683.1 933
8 ) =29 916.7 1681 14 187 684.0 936
9 =9 =26 915.9 1678 =12 177 669.8 897
10 =7 =30 919.1 1690 2 89 669.8 897

ACCURACY

MPI from POA Intermediate Target

X Position -6 mm 25 mm

Y Position =28 mm 142 mm

SIZE OF GROUP

Extreme horizontal spread 12 mm 100 mm

Extreme vertical spread 16 mm 144 mm

Size of group 28 mm 244 mm

Extreme spread 20 mm 154 mm

MEASURES OF DISPERSION

SD of X 4 mm 32 mm

SD of Y 5 mm 51 mm

Mean radius 5 mm 54 mm

Group SD 4 mm 42 mm

AMMUNITION

Mean velocity 916 m/s 678 m/s

SD of velocity "3 m/s 6 m/s

Fastest round 920 m/s 689 m/s

Slowest round 912 m/s 670 m/s

Gross difference "8 m/s 19 m/s

Mean bullet energy 1679 J 919 J

SD of energy 12 d J

FIG 2uB STEYR AUG S2 AMMO AND WEAPON ANALYSIS AT 9933 ROUNDS
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PROJECT TITLE =>
RANGE ID =>
WEAPON TYPE =>
AMMO IDENTIFIER=->
GROUP TYPE =>
FIRING DATE =>
SERIAL ID ->
RANGE Sens B =>
INTERMED POA =>
RANCE Sens A =>
POA AT TARGET =>

FIRING POSITION=>
WIND CONDITIONS=>
NUMBER OF SHOTS

ool iRl
UNCG-ASSIFED

SARP 300M ACCY

Fe SHOOTER ID =>
STEYR AUG S3 CALIBRE ->
SS109 LOT NUMBER =>
S/8 PROJECTILE MASS=>
02/11/84 FIRING TIME =>
6 ) CYCLE =>
24 metres RTCM Address ->
400 mm above T=bar

300 metres RTCM Address =>
885 mm above T-bar

REST TEMPERATURE =>
5 to 6 m/s 178° WEATHER COND =>

10

SHOT POSITIONS AT TARGET

-
i Led

[

INTERMEDIATE SHOT POSITIONS

FIG 26A
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ANNEX B

CLANCY SSS
5.56 mm

13 FNB 83
4,000 grams
12:17:13
12-3

#1

#2

21°C
OVERCAST

STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 2429 ROUNDS
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B-63 ANNEX B
INTERMEDIATE ~UNCLASSIFED TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No  (mm) (mm)  (w/s) (J) (m)  (mm)  (w/s) (J)
1 1 -43 936.7 1755 6 -227 682.2 931
2 17 -42 935.8 1751 62 -198 676.4 915
3 23 =36 9u46.1 1790 155 =131 678.6 921
y 23 =35 940.1 1767 112 =125 684.5 937
5 28 -42 935.8 1751 164 -195 674.6 910
6 23 -33 941.8 1774 164 -119 669.4 896
7 35 ~-45 945.2 1787 270 =202 673.8 908
8 17 -29 951.3 1810 38 ~-54 686.8 943
9 24 =35 oy, 4 1784 108 ~94 686.8 9qy3
10 22 ~42 950.5 1807 37 -204 678.2 920

ACCURACY

MPI from POA Intermediate Target

X Position 22 mm 112 mm

Y Position -38 mm =155 mm

SIZE OF GROUP

Extreme horizontal spread 24 mm 263 mm

Extreme vertical spread 15 mm 173 mm

Size of group 39 mm 436 mm

Extreme spread 24 mm 274 mm

MEASURES OF DISPERSION

SD of X 7 mm 79 mm

SD of ¥ 5 mm 58 mm

Mean radius 7 mm 84 mm

Group SD 6 mm 69 mm

AMMUNITION

Mean velocity 943 m/s 679 m/s

SD of velocity 6 m/s 6 m/s

Fastest round 951 m/s 687 m/s

Slowest round 936 m/s 669 m/s

Gross difference 16 m/s 17 m/s

Mean bullet energy 1778 J 922 J

SD of energy 22 Jd 16 J

FIG 26B STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 2429 ROUNDS
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UNC%,_%%SI FED ANNEX B
PROJECT TITLE => SARP 300M ACCY A
RANGE ID => Fe SHOOTER 1D => CLANCY S.
WEAPON TYPE => STEYR S3 CALIBRE => 5.56 mm
AMMO IDENTIFIER=-> SS109 LOT NUMBER -> 13 FNB 83
GROUP TYPE => S/S PROJECTILE MASS=-> 4,000 grams
FIRING DATE -> 06/12/84 FIRING TIME => 14:41:43
SERIAL ID => 6 CYCLE => 48-3  HOT ACCY
RANGE Sens B => 25 METRES RTCM Address => #1
INTERMED POA => 435 mm above T=bar )
RANGE Sens A -> 300 metres RTCM Address => #2
POA AT TARGET => 885 mm above T=bar
FIRING POSITION=> REST TEMPERATURE => 22°C
WIND CONDITIONS=> 4 - 5 m/sec 2° WEATHER COND => 4/8ths CLOUD
NUMBER OF SHOTS 10
SHOT POSITIONS AT TARGCET

1 1)} T i

w4+ 4o
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FIG 27TA  STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 5710 ROUNDS
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UNCLASSIFED B
INTERMEDIATE TARGET
Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (om)  (w/s) J) (m)  (m)  (w/s) (J)
1 16 4o 938.4 1761 180 =11 676.4 915
2 1 35 927.4 1720 197 5 668.5 894
3 5 47 926.6 1717 63 95 667.2 890
y 22 34 935.0 1748 216 =21 673.3 907
5 3 45 935.0 1748 54 87 680.0 925
6 18 38 935.8 1751 292 33 668.5 894
7 22 27 935.8 1751 265 =105 668.1 893
8 18 37 926.6 1717 185 =54 667.2 890
9 16 33 943.5 1780 14y i 669.4 896
10 20 Ly 936.7 1755 137 132 672.4 904
ACCURACY
MPI from POA Intermediate Target
X Position 15 mm 163 mm
Y Position 38 mm 17 mm
SIZE OF GROUP
Extreme horizontal spread 19 mm 238 mm
Extreme vertical spread 19 mm 237 mm
Size of group 38 mm 475 mm
Extreme spread 26 mm 286 mm

MEASURES OF DISPERSION

SD of X 7 mm 80 mm
SD of Y 6 mm 72 mm
Mean radius 7 mm 93 mm
Group SD 6 mm 76 mm
AMMUNITION

Mean velocity 934 m/s 671 m/s
SD of velocity 6 n/s 4 /s
Fastest round o4l m/s 680 m/s
Slowest round 927 w's 667 m/s
Gross difference 17 m/s 13 m/s
Mean bullet energy 1745 J 901 J

SD of energy 21 J 12 Jd

FIG 27B STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 5710 ROUNDS
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PROJECT TITLE =>
RANGE ID ->
WEAPON TYPE =>
AMMO IDENTIFIER=>

GROUP TYPE =>
FIRING DATE =>
SERIAL ID =>

RANGE Sens B =>
INTERMED POA =>
RANGE Sens A =>
POA AT TARGET =>
FIRING POSITION=>
WIND CONDITIONS=>
NUMBER OF SHOTS

——r R —

O

e s mctanct o

SARP 300M ACCY
F2

STEYR S3

SS109

S/S

26/02/85

6

25 metres

700 mm above T=bar
300 metres

900 mm above T=bar
REST

6 = 8 m/sec 23°

10

SHOT POSITIONS AT TARGET

UNELRESIFED

SHOOTER 1D =>
CALIBRE =>
LOT NUMBER =>

PROJECTILE MASS=>
FIRING TIME =>
CYCLE =>
RTCM Address =>

RTCM Address =>

TEMPERATURE ->
WEATHER COND =>

I
T

i
T

i
T

188mm between

tics
| |

TARGET

INTERMEDIATE SHOT POSITIONS

FIG 28A
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ANNEX B

CLANCY S.

5.56 mm

13 FNB 83
4,000 grams
16:00:36

110-3 HOT ACCY
#1

#2

18°C
5/8ths CLOUD

STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 10640 ROUNDS
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FIG 28B STEYR AUG S3 AMMO AND WEAPON ANALYSIS AT 10640 ROUNDS
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UNCBASSIFED ANNEX B
INTERMEDIATE TARGET

Shot Horiz Vert Vel Energy Horiz Vert Vel Energy
No (mm) (mm)  (m/s) (J) (mm) (mm) (m/s) (9
1 =31 10 916.7 1681 =234 137 673.3 907
2 =25 "8 906.2 1643 =128 98 668.5 894
3 =34 3 903.9 1634 =283 48 658.7 868
] =27 =1 899.:1 1617 =255 =2 659.1 869
5 =28 2 890.6 1586 =276 24 658.3 867
6 =29 15 903.1 1631 =225 273 667.7 892
7 =18 15 896.8 1608 =127 196 656.6 862
8 =24 10 915.9 1678 =205 138 673.8 908
9 =23 7 907.8 1648 =130 83 665:1 885
10 =32 12 905.4 1640 =260 105 666.4 888

ACCURACY

MPI from POA Intermediate VTarget

X Position =27 mm =212 mm

Y Position 8 mm 110 mm

SIZE OF GROUP

Extreme horizontal spread 16 mm 157 mm

Extreme vertical spread 16 mm 275 mm

Size of group 32 mm 432 mm

Extreme spread 20 mm 277 mm

MEASURES OF DISPERSION

SD of X 5 mm 62 mm

SD of Y 5 mm 82 mm

Mean radius 6 mm 89 mm

Group SD 5 mm 73 mm

AMMUNITION

Mean velocity 905 m/s 665 m/s

SD of velocity 8 /s 6 m/s

Fastest round 917 m/s 674 m/s

Slowest round 891 m/s 657 n/s

Gross difference 26 m/s 17 m/s

Mean bullet energy 1637 J 884 J

SD of energy 29 J 17 J
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1. The operating temperatures of the COLTS were always higher than
the STEYRS due to the enveloping or covering of the COLT barrels by the
handguards.

12. The heat built up for the COLTS could not dissipate as easily as

it-did for the STEYR, because the STEYR's aluminium upper receiver acts
also as a heat sink.

13. Table 1 shows a comparison of weapon temperatures in various
positions at the end of an endurance cycle.

TABLE 1 ~ WEAPON ENDURANCE TEMPERATURES

WEAPON POSITION TEMP °C

STEYR AUG Barrel 67
Rear of Receiver 116
Chamber 60
Commencement of Rifling 142

COLT M16A2 Barrel 105
Chamber 65
Commencement of Rifling 195

14, These measurements were chosen at random. They were taken for

the same cycle, ambient temperature and weather conditions. They are also
indicative of all measurements taken during the endurance phase.

15. The COLTS also presented a problem for the firers during the
endurance cycles. The handguards became extremely hot, around 50°C, which
prevented the firers from holding and taking correct aim of the weapon on
the target.

16. Lubrication of the STEYR was critical during the phase. If the
weapon is overlubricated, the rate of fire increases dramatically. An
indication of excessive lubrication is an ejection pattern of an acute
angle to the front of the weapon. The manufacturer's directions regarding
lubrication must be adhered to strictly.

17. The hot rates of fire were performed after the last endurance
cycle. A yaw card was placed in front of the muzzle and each pattern
photographed.

18. Figure 35 and Figure 36 show normal and the BSO pattern on the
yaw cards.
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B~79 ANNEX B
19. The weapons were cleaned, de—~coppered, gauged and lubricated

after every 1000 rounds in the critical examination stage of the endurance
phase. '

20. Records of these operations are kept on computer discs at EDE and
video tapes of the bores by endoscope have also been kept.

STEYR EXTRACTION PROBLEMS

21. At the commencement of the endurance trial it became apparent
that the extractor on the STEYR AUG~A1 weapon systems was not positively
engaging and extracting the fired case. This had not been a problem with
earlier 1 in 9 twist samples tested by EDE.

22, STEYR were informed of this problem and sent their chief design
engineer to investigate, He immediately identified the problem as
incorrect rubbers in the extractor spring assemblies; he had in fact
brought replacement rubbers with him as he had anticipated the problem.

23. The explanation was, that through an accident of assembly in the
STEYR factory, all the weapons received in Australia had been assembled
with an extractor rubber spring developed for a specific cold weather
arctic trial at weapon operating temperatures ranging from 30°C downwards,
and never intended for Australia or any other issue including Austria.

24, The exchange of extractor rubbers in the weapons resolved the
problem and DGMAT and DTRIALS were immediately informed with
recommendations to modify all the trial weapons,

25. An additional point stressed by the STEYR representative was that
Wwe were over lubricating the weapons which had sealed factory lubricated
release springs. Additional oiling only increased the cyclic rate of fire
which could cause other problems, particularly under adverse conditions.

26. Oiling was discontinued except for one drop on the cam pin in the
carrier groove; after which all the weapons performed in an excellent

manner,

STOPPAGES, BREAKAGES, FAILURES

27. It must be pointed out here that although parts of both systems
were replaced because of breakages, not all of those parts caused
malfunctions or stoppages.

28. Table 2 shows details of COLT and STEYR weapon related stoppages.
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TABLE 2 ~ WEAPON RELATED STOPPAGES

B

SYSTEM STOPPACE

FJ FX FBC oT
STEYR 9 Y ~ 1
COLT IR 1 it -

TABLE 3 shows the magazine related stoppages for both systems.

TABLE 3 ~ MAGAZINE RELATED STOPPAGES

SYSTEM STOPPACE

FF DF FBR BOB

FML

STEYR 4 9 9 1

COLT - - 16 2

30.

With the STEYR magazine, most of the feed problems, espe01ally

the double feeds (DF) were attributable to a manufacturing problem

31.

The fullering, or guide for the rounds, had been scraped or knife

5

.

S 7

12

cleaned in order to remove any excess plastic caused by a fin between the ﬂ

moulds.

32.
fulleri

33.
the de-~

This de~burring process removed the feeding control of
ng at the magazine opening causing a double feed.

Figures 37 and 38 show sectioned STEYR magazines with and without

burred fullering.
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FIG 38 KNIFED FULLERING ON STEYR MAGAZINE

34, Table U and Table 5 shoNEHASSUEEREYR railures.
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TABLE 4 ~ COLT FAILURES

Weapon Item Item Rounds
C1 Magazine Catch 703
Barrel 6000
FX 6290
c2 FX 1127
FX 5664
Barrel 8599
C3 FX 2861
Barrel 8000
35. The FX failures are in accordance with the ASR, page B~6, para

17(a) as they could not be rectified within 30 seconds.

36. In all instances, a cleaning rod was needed to remove the stuck
case.
37. In relation to Durability, ASR page B~7, para 19, the COLT

barrels, which require workshop removal and replacement, failed accuracy
durability life at 6000 rounds. They were capable of further firing but
one gave a BSO and dispersion increased by 1009%.

TABLE 5 -~ STEYR FAILURES
Weapon Item Item Rounds l
Sj Spring, Ejector 8976
S2 Extractor Axis Pin 8661
S3 Firing Pin 7785
38f Table 6 and Table 7 show the breakages for each weapon system.
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TABLE 6 ~ COLT BREAKAGES

Weapon Item Item Rounds

C1 - ~

c2 Gas Rings 4468

C3 Extractor Rubber 3685
Spring, Ejector 3685
Dust Cover 6830
oMM il eSO N D RN
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TABLE 7 ~ STEYR BREAKAGES

Weapon Item Item Rounds

S1 Spring, Gas Piston 4551
’ Extractor Axis Pin 4551
Spring, Gun Lock 5553
Locking Piece 5553
Spring, Ejector 8976
Firing Pin 7978
Spring, Gun Lock 5075

Extractor
(Damaged by Faulty Primer) 86314
¥Extractor Rubber 9450
¥Spring, Extractor 10841
S2 Spring, Gun Lock 6721
Extractor Axis Pin 8661
¥Extractor 8661
¥Extractor Rubber 9146
S3 Spring, Gun Lock 8875
Firing Pin 7785
Extractor Rubber 9427
Extractor 10468
Cocking Piece ’ 10640

* Notes (1):

(2):

Changed because of ejection path becoming
erratic: had not caused stoppages or failures.
Breakages establish component life, but in all
cases the weapons continued to function under
operational conditions.

39. TABLE 8 is a tabulation of all stoppages, breakages and failures
for each weapon used during the phase.
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TABLE 8 ~ WEAPON INCIDENTS
Weapon Stoppages Failures Breakages
C1 10 3 -
c2 3 3 1
C3 22 2 3
S1 26 1 10
S2 2 1 4
S3 9 1 5
Lo, The firing pin of weapon S1 had been broken during an endurance

cycle. It completed the cycle and, during critical examination, was found

to be - broken.

b, This is indicated by the mushroomed effect on the fracture.

figures 39 and 40.

8491AA

FIG 39 BROKEN STEYR FIRING PIN
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849141
FIG 40 BROKEN STEYR FIRING PIN

42, After each endurance cycle sixty dry hand manipulations were
performed. No incidents occurred during these manipulations.
43, TABLE 9 details the hit probabilities for each of the endurance
weapons from 6000 rounds to the end of the test.
Ly, The hit probability, P(h), is derived from actual firings of hot

accuracies at 300 m. It is computed from the standard deviations for the x
axis and y axis.

45, The target size used was 1120 mm high x 560 mm wide. The
Effective Range (400 m) requirement is a P(h) of 95% on this target.

L6, For Neutralization Range (600 m) the P(h) requirement is 95% for
a hit of one shot in four on a target 3 m in diameter.
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APPENDIX 1

STEYR -~ COCKING PIECE/SAFETY SEAR

UNCLASSIFED




RESTRLLTED

SSRGS S D RS

UNCLASSIFED
APPENDIX 1 TO

ANNEX B TO
PART THREE TO
EDE 17/85
STEYR -~ COCKING PIECE/SAFETY SEAR
Report on Damage to Safety Sears
1. In the course of firing the STEYRs on the endurance trial, it was

found that on several occasions the weapon failed to go fully into battery
thus causing a stoppage. It was also found that the safety sear in the
trigger mechanism was being damaged by the cocking piece.

2. An investigation into this problem revealed the following points:

a. The gun lock assembly can move in the butt assembly, to the
right.

b. The cocking piece is loose in the gun lock, and can move
left and right.

c. The trigger mechanical assy can move in the butt left and
right.

3. These conditions can allow the cocking piece to move to the left
and catch on the right hand side of the safety sear.

L, This movement to the left is caused by the gas piston and
operating rod being on the right side of the weapon,

5. A modification was made to the cocking piece, as shown in Figure
1, and the weapon was fired for a total of 915 rounds, with no marks
showing on the safety sear. There were no stoppages recorded after this
modification. :

6. It would appear that this simple modification eliminates both
problems associated with the cocking piece.
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Corner removed
by chamfering

8879A

FIG 1 STEYR COCKING PIECE
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PART THREE
ANNEX C

ACCURACY AND DISPERSION ~ PHASE 2

This Annex contains results for Accuracy and Dispersion ~ Phase 2
of the trial. The following figures are also included.

FIG 1 SARP ~ IW MEAN RADIUS VERSUS RANGE FOR SINGLE SHOTS
PHASE 2
FIG 2 SARP - IW MEAN RADIUS VERSUS RANGE FOR 3 ROUND BURSTS
PHASE 2
FIG 3 C1 ~ BARREL GRAPH AT 10622 ROUNDS
FIG 4 C3 ~ BARREL GRAPH AT 10475 ROUNDS
FIG 5 S1 ~ BARREL GRAPH AT 11464 ROUNDS
FIG 6 S2 ~ BARREL GRAPH AT 10215 ROUNDS
FIG 7 S3 ~ BARREL GRAPH AT 11292 ROUNDS
UNCLASSIFED
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ANNEX C TO
PART THREE TO
EDE 17/85
ACCURACY AND DISPERSION =~ PHASE 2
REFERENCE : A. EDE ENGINEERING EVALUATION PROGRAMME -~ SERIAL 8
1. This annex gives results for Accuracy and Dispersion ~ Phase 2 of
the trial.
2. This phase was performed to determine the effects of the
endurance phase on the weapons.
3. All firings were at 400 and 600 m. The programmes were the same
as that of Phase 1.
by, Fig 1 shows the results of the single shots.
5. Fig 2 shows the results of the three round bursts.
6. Comparisons of these figures can be made with Fig 6 and Fig 7 of
Part Three, Annex A.
7. The STEYRS, for the single shot, were not fired using the 1 x 4
scope. Therefore better results would be expected.
8. The 1 x U4 scope was not available for either the single shot or 3

round burst accuracies of the STEYR at the completion of the trial at 600 m.
The normal optical sight for the STEYR which is not effective over 500 m
due to the limit of its field of view, was used at 600 m. This explains
its inferior dispersion which was caused by an optical limitation of the
sight, not the weapon. ASR 48.8 only requires neutralizing fire at this
range from the Individual Weapon (IW), which it still satisfies.
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9. Figure 3 to Figure 7 show the barrel graphs of the remaining
trial weapons at the end of this phase. From these graphs it can be seen
there is no excessive wear.

10. Weapons C1 and C3 show wear at the commencement of rifling. S1,
S2 and S3 also show wear at the commencement of rifling.

11. Some plots show the bores to be getting smaller. This is
probably due to remaining copper in the barrel.
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