U.S. ARMY COMBAT SYSTEMS TEST ACTIVITY
ABERDEEN PROVING GROUND, MARYLAND 21005-5059
FIRING RECORD

23 June 1987

TECOM Project No. 2-WE-600-004-001, Firing Record No.: 8-51042

Special Study; XM4 5.56-MM Carbine Dates of Test: May 1986 to May 1987
Safety Qualification Authority: Letter, TECOM, AMSTE-TE-F,

17 December 1985

W.0. No. 330-32740-30 ar

ITEMS UNDER TEST

Carbine, Caliber 5.56-mm, XM4:

Test Test
SN No. SN No. .
6153601 1 6153622 9
6153603 2 6153625 10
6153605 3 6153627 11
6153609 4 6153631 12
6153611 5 6153635 13
6153613 6 6153637 14
6153615 7 6153639 15
6153619 8 6153641 16

SUPPORTING FACILITIES AND MATERIALS
Ammunition:

Cartridge, 5.56-mm ball, M855, lot No. WCC85L030-039.
Cartridge, 5.56-mm tracer, M856, lot No., FNB84E003-011.
Cartridge, 5.56-mm ball, M1 93, lot No. LC83K002-212.
Cartridge, 5.56-mm, tracer, MI96, lot No. LC81M010G-001.
Cartridge, 5.56-mm, blank, M200, lot No. LC81F021052.

The use of trade names in this firing record does not constitute an official
endorsement or approval of the use of such commercial hardware or software.
This firing record may not be cited for purpcses of advertisement.
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TABLE 11-2 (CONT'D)

ANumber in ( ) is assigned weapon number.

bCrack in bolt at cam pin hole (see fig. 11-7). Not replaced.

CBolt replaced to investigate cause of failure to eject problem with
carbine No. 11. Replacement not charged as an operational mission failure.

dcrack in bolt carrier at rear of firing pin hole (see fig. 11-8).

€Butt impacts during low temperature (-65 °F) and icing (+20 °F) tests
caused severe fracture of the stock. The weapon completed firing tests
without occurrence of stock telescoping when being fired (see fig. 11-5

and 11-6).

TABLE 11-3. REASSEMBLY CHARACTERISTICS OF THE
XM4 CARBINE LOWER RECEIVER EXTENSION

Torque

to 40 in.-1b 40 ft-1b

Loosen Torque Required Torque

Weapon ID& Lock Realignment Realignment Realignment
Serial Test  Nut, Mismatch, TorqueC, Mismatch,
No. No. ft-1b in.b in.-1b _ft-1b in.

6153601 2 30 -0.12 200 12.5 +0.12
61 53603 1 25 - .18 190 11.9 + A2
6153605 10 20 Zniel'8 180 11.2 G b
6153608 9 20 - .18 160 10.0 + .18
6153611 8 25 - .18 190 11.9 + W12
6153613 7 25 - .18 190 11.9 + Jd2
6153615 6 20 = 12 140 8.8 + .12
6153619 5 25 - .18 190 11.9 + .12
6153622 4 25 - .18 190 11.9 + 12
6153625 3 20 =t 152 150 9.4 + Jd2
6153627 11 25 = 212 160 10.0 + .18
6153631 12 30 - .18 180 11.2 + .12
6153635 13 25 - .18 170 10.6 + .18
6153637 14 25 - .18 180 11.2 + .18
6153639 15 20 =12 130 8.1 + .25
+ .12

615364l 16 25 =l 160 10.0

4The lower receiver extension was not removed during the interchange
test or during other subsequent firings. This part was only disassembled
during final inspection.
bThe lock ring torque requirement (from TM9-1005-320-24 + P) assembly
of the lower receiver extension was 40 + 2 in.-1lb. The reassembly to
align original staking fell short when the torque requirement was applied.
40-ft-1b torque requirement per Colt DWG 9390011 when applied, caused
distortion of the lock ring spanner wrench holes and relocation of staking
surfaces.
CThe torque required to align the original staking of lock ring and
alignment plate.
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c. Final inspection of the 16 carbines included disassembly and
reassembly of the lower receiver extemsion. An inconsistency was found in the
torque requirement for the lock ring. The 40 + 2 in.-1b specified in
TM9-1005-320-24+P (ref 4) was incorrect. Colt drawing No. 9390011 called for
40 + 2 ft-1b. The special spanner wrench adaptor for the torque wrench was
found to cause deformation of the holes in the lock ring when 40 ft-1b was
applied. The lock rings by-passed the original staking position when torqued
to 40 ft-1b on all receivers. Durability of the spanner wrench adapter was
poor. The pin broke after tightening only eight lock rings after removal of
all 16 parts.

TABLE 11-4. FINAL INSPECTION MEASUREMENTS OF COMMON
SPRING PART NO. 9349069 (NSN 5360-01-148-1751)

Free Length Measurement,

: in.2
Weapon ID Windage Sight  Elevation
Serial Test Knob Post Knob

No. No. Spring Spring Spring

6153601 2  0.2800 0.2980  0.2835
6153603 1 .2780  .2975 2990
6153605 10 .2795  .2805 .2985
6153608 9 .2790  .2795 .2990
6153611 8 .2740  .2980 .2985
6153613 7 .2785  .2990 2815
6153615 6 .2785  .2975 .3010
6153619 5 .2785  .2990 .2990
6153622 4 .2770  .2935 3010
6153625 3 .2770 .2970 b .2780
6153627 11 -  .2780  .2990 .2990
6153631 12 .2810  .2990 .2960
6153635 13 .2820  .2990 2990
6153637 14 .2840  .2785 .2995
6153639 15 L2775 .2990 3010
6153641 16 .2805  .2960 3005

8pifference in free length caused by effects of compression when assembled.
Reassembly of these springs adequately covered in TM 9-1005-320-24 + P
(page 3-43). S

bSpring bent.
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TABLE 11-5. 30-ROUND MAGAZINE USEAGE IN XM4 CARBINES FIRED FOR ENDURANCE2

Weapon ID
Mag No. Tot Rd Tot No. Tot No. Mag in Use Serial Test
Orig Rept Fired- Loadings Malfunctionsb at Test End No. ~ No.
105 2,625 88 10 Yes 6153601 2
106 2,538 85 1 Yes
107 660 22 13 No
(107) 141 1,902 64 5 Yes
108 1,79 60 11 No
(108) 144 774 26 6 Yes
Total 10,293 345 46 =
Avg 1,716 58 8 -
101 2,925 98 2 Yes 6153603 1
102 2,538 85 6 Yes
103 1,263 42 8 No
(103) 142 1,299 44 1 Yes
104 2,568 86 4 Yes
Total 10,593 355 21 =
Avg 2,119 71 4 : =
117 2,625 88 12 Yes 6153619 5
118 1,254 42 9 No
(118) 143 1,284 43 2 Yes
119 1,866 63 12 No
(119) 145 696 24 8 Yes
120 2,568 86 7 Yes
Total 10,293 346 50 -
Avg 1,716 58 8 -
113 2,635 88 12 Yes 6153622 4
114 2,538 85 9 Yes '
115 - 2,562 85 10 Yes
116 2,568 86 10 ~Yes
Total 10,303 344 41 -
Avg 2,576 86 10 -
109 2,625 88 5 Yes 6153625 3
110 2,538 85 6 Yes
111 2,562 86 0 Yes
112 2,568 86 2 Yes
Total 10,293 345 13 =
Avg 2,573 86 3 -

8A11 magazines were produced by ORAY industries.
bMalfunctions associated with feeding-type stoppages.
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Figure 11-1. Bolt broken during endurance test of gun 6153603 (1).

Figure 11-2. Extractor lip broken during endurance test of gun 6153625 (3).
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Figure 11-3. Gas seal rings worn and replaced in guns 6153625 (3) and
6153605 (10) during endurance and cookoff testing,
respectively.



FR No. §-51042
85

Figure 11-4. Showing break in toe of sliding buttstock assembly (arrow).
Part from XM4 carbine SN 6153639 (15).
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(arrow). Part from XM4 carbine SN 6153627 (11).

Figure 11-6. Left side 3/4 bottom view showing crack extending to front of
sliding buttstock assembly (arrow). Part from XM4 carbine
SN 6153627 (11).
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Figure 11-7. Magnetic particle crack pattern noted in bolt of rifle
SN 6153603 (1).

Figure 11-8. Magnetic particle crack pattern noted in bolt carrier of rifle
SN 6153637 (14).
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d. Use of the XM4 carbine at low temperature produces the same types of
stoppages and maintenance requirements as experienced with MI6Al and MI6A2
rifles, Testing of the carbine under different storage conditions showed
similar characteristics relating to the occurrence of the first stoppage due to
fouling. These data are presented in Table 11-6.

TABLE 11-6. NUMBER OF ROUNDS PRIOR TO FIRST STOPPAGE
FOR XM4 CARBINES FIRED AT -65 °F TEMPERATURE

No. Rd before
Stoppages, by

Between Cycle Test Weapon No.
Storage Condition Phase 11 12 -13 Avg

Bolt closed loaded I 360 150 240 250 '

Bolt open loaded II 240 240 60 180
(chamber empty)

Bolt closed loaded III 240 360 30 210
(chamber empty)

Average all 280 250 110 214
conditions

Although the data from Table 11-6 shows variability among weapons and test
conditions which might tend to mask meaningful differences, review of the
numbers of stoppages makes the differences in storage conditions become
clearer. These differences are shown in Table 11-7.

TABLE 11-7. ASSESSMENT OF EFFECT OF BETWEEN~-FIRING STORAGE CONDITIONS
: FOR -65 °F TEMPERATURE-CONDITIONED XM4 CARBINES

Unscored  Weapon
Between Cycle Test Total Charged
Storage Condition- Phase Stoppage Stoppage MRBS MRBOMF

Bolt closed loaded I 34 3 1200 0

Bolt open loaded II 44 6 600 0
(chamber empty)

Bolt closed loaded III 75 6 600 0
(chamber empty)
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Review of the occurrence of failures to fire is made in Table 11-8.
Although the results are variable, the trend shows that storage of the weapon
with bolt closed on an empty chamber produces more than double the number of
failures to fire. This information, combined with the data from Table 11-9
show that storing the carbines fully loaded with a round chambered and ready to
fire provides the best chance of initiating firing after cold storage over a
1200-round period. More important than the storage condition, however, is the
demonstrated fact that frequent maintenance is mandatory to assure trouble-free
operation. The XM4 carbine is generally trouble free for the first 240 rounds
fired.

TABLE 11-8. FIRST FAILURE-TO-FIRE (FFR) STOPPAGE OCCURRENCE
FOR XM4 CARBINES FIRED AT -65 °F TEMPERATURE

No. Rd before
First Weapon

Caused FFR
Stoppages, by Total
Between Cycle Test Weapon No. No.

Storage Condition  Phase 11 12 13 Avg FFR

Bolt closed loaded I 360 840 240 480 12

Bolt open loaded II 720 360 720 600 7
(chamber empty)

Bolt closed loaded IIT 360 480 480 440 29
(chamber empty)

Overall Avg 480 560 480 507 -

TABLE 11-9. EFFECTS OF FOULING OF XM4 CABINES AT -65 °F TEMPERATURE

Rd First
Fired Time No.
Test Between Cycle Wpn Before Bolt Butt
Phase Storage Condition. No. Cleaning? StuckP Impacts®

L Bolt closed loaded 11 1200 = -
12 1200 - =

13 1200 - -

II Bolt open loaded 11 840 600 6
(chamber empty) 12 840 600 4

: 13 840 720 2

III Bolt closed loaded 11 840 480 6
(chamber empty) 12 840 480 6

13 840 480 6
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TABLE 11-9 (CONT'D)

21200 rounds was the scheduled maintenance interval; less than that was
unscheduled maintenance.

ba1l carbines which exhibited bolt sticking were restored to free movement
after unscheduled maintenance except gun 11 (phase II) which had the problem
continue after maintenance (rd 841). After firing of that cycle, no other
sticking occurred with that weapon in phase II.

CButt impacts (two per weapom, per cycle) in conjumction with releasing the
stuck bolt of the carbines occurred at the start of each new firing cycle
after the first occurrence until maintenance.

OBSERVATIONS AND REMARKS

1. The criterion references are based on the essential characteristics
given in the ROC. These are listed below by their paragraph numbers as given
by the ROC. Following these criteria, are those devised by the Test Agency and
approved by TECOM in order to quantify the safety aspects of the tests.

Criteria referred in the ROC; those marked with an (*) were addressed in
this test.

I. ESSENTIAL CHARACTERISTICS. The 5.56 carbine system shall consist of
a weapon, ammunition, bayonet, magazines, sling and blank firing adapter (BFA).
Upon fielding the weapon system must provide the following essential
characteristics:

Data
Located
in
Results?2 Encl No.

*a, Must be of 5.56 by 45 mm NATO caliber and Met. 1, 9
optimized for firing the M855/M856 ammunition. It
must be capable of firing the M193/M196 ammunition
and the M200 blank.

*b, Fire in both the semiautomatic and 3-round Met. 6
burst mode.
*c, The maximum parts commonality technically  Met. 4

feasible between the 5.56-mm carbine and the Ml 6A2,
is required, to include but not limited to, lower
receiver, upper receiver, sights, muzzle compensator,
trigger group and bolt.

*d., Shot from a machine rest, the average Not 2, 4, 5,
extreme spread must not exceed 4-1/2 inches at metP, 6,
100 yd using M855 ammunition.



%*e. Obtain a Mean Rounds Between Operation
Mission Failure (MRBOMF) of 3800 rounds using M855
ammunition at ambient temperature.

£. Possess a sustained rate of fire per
minute of from 12-15 rounds and a maximum rate of
45 rounds semiautomatic and 90 in 3-round bursts at
ambient temperature.

g. Must be operable by the 5th through the
95th percentile of the user population.

*h. Must have a combat sling to allow port-
ability during normal tasks and rapid engagements
of targets.

%i. Must be as light as techmically feasible,
not to exceed 6-1/2 pounds unloaded.

*j. Must have a collapsible stock- and not
exceed 34 inches when extended.

*k. Be NBC contamination/decontamination
survivable.

*1. Must be capable of being stored and
operated in hot, basic, cold, and severe cold
environments.

*m. The weapons compatibility with existing
night sights and M203 would be benmeficial but is not
essential.

%0, Be able to use the M7 Bayomnet of the
ML6AZ.

*IT. RELIABILITY, AVAILABILITY AND MAINTAIN-
ABILITY (RAM). The weapon shall have, as a minimum,
a Mean Round Between Stoppage (MRBS) of 600 and a
Mean Round Before Operational Mission Failure
of 3800 at ambient temperature. Barrel life shall
be 10,000 rounds minimum. Weapon stoppages shall be
able to be cleared by the operator within 15 sec.
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Data
Located
in
Results@ Encl No.

Met. 6, 8
Not
assessed.
Not
assessed.

1
Met. 10
Met. 1
Met. -1
Met. 7
Met. 7
Par- 1
tially
met.
Met. 1
Met. 8
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Data
Located
in
Results@ Encl No.

Criteria devised by Test Agency, approved by TECOM:

a. The minimum no-cookoff level must be Met. 9
150 rounds.
b. The peak noise and B duration of that noise Met. 9

must not exceed the single hearing protection re-
quirement for the shooter as specified by
MIL-STD-1474B: Table 5 and Figure 5.

aTest Agency assessment of the ability of the XM4 carbine to meet oOr exceed
ROC essential characteristics and satisfy TECOM critical issues.
See discussion in paragraphs 2 and 5.

2. The dispersion criterion of 4.5 inches is excessively stringent. The
requirement for the ML6Al and MI6A2 rifles is only 4.8 inches.

3. The effect of a change in feed ramp angle, while improving feeding at
low temperature, may contribute to bolt-override stoppages in other
environments. Although the overall impact on reliability is not significant,
further study is required if any changes are proposed for the other M6 weapon
types (i.e., ML6Al, MI6A2, and M231).

4, The frequency of failure-to-extract and eject stoppages in the
XM4 carbine is symptomatic of high extraction velocity of the breeching
components and possible (unknown) tolerance stack up of the bolt and extractor
components. Although the adverse effect on reliability is not significant,
these types of stoppages are not desirable. Further investigation should be
made to assure that there is no incipient problem in this area of weapon
design.

5. This is the final report om this task.
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FUTURE RELATED WORK
Initial production and inspection comparison tests of the XM4 carbine are

required after USMC procurement action on the carbine is completed.

SUBMI;TED:

FRANKLIN H. MILLER
Test Director

REVIEWED : FOR THE COMMANDER:
‘ /&.ﬁzm
MICHAEL J. DRABO PAUL E. KERTIS
Chief, Light Weapons Systems Director, Armament Systems
Division Directorate
14 Encl

1. Test Data, Initial Inspection

2. Initial Dispersiom and Velocity
Test !

3. Test Data, Initial Function
Check

4, Interchangeability

5. Test Data, Accuracy/Sight
Calibration Test

6. Endurance

7. Test Data, Environmental/Adverse
Conditions Test

8. Reliability

. Safety and Health

10. Human Factors

11. Logistics Supportability

12. Definitions

13. References

14. Distribution List

(Page 94 Blank)
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INITIAL INSPECTION

TABLE 1.1. XM4 CARBINE INITIAL INSPECTION
WEIGHTS AND MEASUREMENTS

Weapon ID Overall
Test Weight, Length, in.

SN No. 1b Stowed Extended
6153601 1 6.03 30.1 33.4
6153603 2 6.01 30.1 33 .4
6153605 3 6.02 30.1 33.4
6153608 4 6.02 30.2 33.4
6153611 5 6.03 30.2 33.4
6153613 6 6.02 30.2 33 .4
6153615 7 6.02 30.2 33.4
6153619 8 6.02 30.2 33.4
6153622 9 6.02 30.1 33.4
6153625 10 6.03 30.1 33 .4
6153627 11 6.03 30.2 33.4
6153631 12 6.04 30.1 33.4
6153635 13 6.04 30.1 33.4
6153637 14 6.02 30.2 33.4
6153639 15 6.03 30.2 33004
6153641 16 6.00 30.1 33.4
Average - 6.02 30.2 33.4
Criteria

limits:

Max 6.5 NA 34.0
Min NA NA NA

TABLE 1.2. XM4 CARBINE INITIAL INSPECTION MEASUREMENTS

Weapon ID Spring Free Rear Sight
Test Length, in. Ad justments
SN No. Action Spring 300 M 800 M
6153601 1 10.8 -1 +5
6153603 2 10.9 -1 +5
6153605 3 107! -1 +4
6153608 4 11.1 -1 +5
6153611 5 11.0 -2 +2
6153613 6 11.1 -1 +4
6153615 7 10502 -1 +4
6153619 8 11 .1 -1 +4
6153622 9 10.9 -1 +4
6153625 10 11.0 -1 +4
6153627 11 11.0 -1 +4
6153631 12 11.0 -1 +4
6153635 13 11.1 -1 +4
6153637 14 11.1 -1 +4
6153639 15 11.0 =1 +5
6153641 16 11.1 -1 +4
Average - 11.0 -1 +4
Criterion 10.7 (min)

page 3
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TABLE 1.3. XM4 CARBINE INITIAL INSPECTION MEASUREMENTS

Weapon ID Firing Pin Air
Serial Test Protrusion, Headspace, Flow,
_ No. No. In. In. PSI
6153601 1 0.031 1.4646 3l
6153603 2 .031 1.4656 3.1
6153605 3 .030 1.4646 3.0
6153608 4 .032 1.4656 3.0
6153611 5 .031 1.4646 3.1
6153613 6 .031 1.4656 3.1
6153615 7 .030 1.4646 3.1
6153619 8 .032 1.4646 3.1
6153622 9 .030 1.4646 3.3
6153625 10 .030 1.4646 < el
6153627 11 .031 1.4646 3.0
6153631 12 .032 1.4646 3.2
6153635 13 .030 1.4656 3.1
6153637 14 .031 1.4646 3.1
6153639 15 .032 1.4646 3l
6153641 16 .031 1.4646 3.3
Average = 031 1.4646 3.1
Criteria

limits:

Min .028 1.4646 a -
Max .036 1.4706 a -

aNo criterion. Baseline measurement used to allow determination of gas tube
fouling as a result of firing.

TABLE 1.4. XM4 CARBINE INITIAL INSPECTION MEASUREMENTS

Weapon ID Trigger Pull, Pounds, by Selector Settinga
Serial Test Semiautomatic Controlled Burst

No. No. 1 2 3 Avg 1 2 3 Avg
6153601 1 10.0 10.0 10.0 10.0 10.0 9.5 10.0 9.8
6153603 2 8.5 9.0 9.0 8.8 10.0 9.0 10.0 9.7
6153605 b 3 7.0 6.5 :.7.0 6.8 . 9.5 8.0 9.0 8.8
6153608 4 [110:0=10.:0¢.10.5 102 - 11.0 10.0 105 105
6153611 5 9.5 9.5 9.0 9.2 10.5 10.0 95 10,0
6153613 6 9.0 9.5 9.0 9,2 10.5 10.0 10.5 10.3
6153615 7 9.5 9.0 8.5 9,0 10.0 10.0 10.5 10.2
6153619 8 9.5 9.5 9.0 9.3 10.5 9.0 10.5 10.0
6153622 b 9 7.0 8.5+ 825 8:0520.0 10:0 925 9.8
6153625 10 10.0 9.5 9.5 9.7 11.0 11.0 QG E TS5
6153627 11 9.5 9.0 9.0 9.2-°11..00 100 10%5+ 0.5
6153631 12 10.5 l0.0 10.0 1l10.2 10.5 10.5 11.0 10.7
6153635 13 10.0 10.0 9.5 9.8 10.0 9.0 10.5 9.8
6153637 14 9.5 9.0 9.0 9.2 10.5 9.5 10.5 10.2

See footnotes at end of table.
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TABLE 1.4 (CONT'D)

Trigger Pull, Pounds, by Selector Settingad

Serial Test Semiautomatic Controlled Burst
No. No. 1 2 3 Avg 1 2 3 Avg
6153639 15 10.0 10.0 9.5 9.8 10.0 10.5 11.0 10.5
6153641 16 10.0 g.5 (9.5 29,7 105 1.0, 10:0...10-5
Average = = = 9.3 = = = 10.1
Criteria
limits:
Min 5.5 (S
Max 8.5 c -

aThree trials taken per selector sitting.
bMeets criterion limits. All other weapons fail.
CRequirement specifies only semiautomatic mode selector setting.

TABLE 1.5. XM4 CARBINE INITIAL INSPECTION MEASUREMENTS

Firing Pin Indent, Inches,

Weapon ID by Fire Modea
Serial Test Semiautomatic Controlled Burst

No. No. = Inertia Hammer Inertia Hammer
6153601 1 0.005 0.021 0.005 0.022
6153603 2 .006 .022 .005 .023
6153605 3 .005 022 .005 .022
6153608 4 .006 .022 .006 .023
6153611 5 .006 .022 .006 .022
6153613 6 .006 .022 .005 .022
6153615 7 .005 .022 .006 023
6153619 8 .004 021 .005 .021
6153622 9 .005 .021 .005 .021
6153625 10 .006 021 .006 022
6153627 11 .005 .022 .005 .022
6153631 152 .005 .023 .005 .023
6153635 13 .006 021 .006 .021
6153637 14 .006 021 .005 .023
6153639 15 .005 .022 .005 .022
6153641 16 .005 022 .005 022
Average .006 .022 .005 .022
Criteria

limits:

Min NA .020 NA b -
Max .008 NA b - NA

3Data shown are averages of three trials per condition.
bCriterion does not specify, but implies use of the semiautomatic mode selector
setting in establishing acceptability of performance.
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MULTIPLE STARGAGE MEASUR EMENT & INSPECTION DATA FORM

TABLE 1. e e b
D06 MM RBARRELS

Firing Record No. S-51042

6

GAGE MEASUREMENTS INDICATZD IN .OO0OL INGHSS ]

DA5le(1nches)
Ref, From
Eja-cehoi' LANDS .2190 GROOVES .2235
rlas
= Suppressor| 1-J 2-5 3-6 -k 2=5 3=6
z :
o 1.35 +.000 2 +.0003 4.p003 +.000 2 | +.00063 +.0002
= 2.00 2 =~.0001 [} Q
3 3.00 I [6) p +.000] +.000/ ©
L.00 2 2 Z 2 ! 2
5 .00 | e | — 7 “d 3
6.00 2 2 2 X 2 2
7.00 40003 4 1 3 3 4.0063
8,00 o | ¥ 2 l £.0003 [ o
Q.00 +2 0001 / + 000.! (¢} £.0081
10,00 ¥ 32 Q £.0003 2 2
= <100 3 £ +.0003 2 2
3 o 12,00 3 2 |-.0001 2,000 ) +.880] ]
g i 12,60 2 2 | tovoa 6 2 ]
£ -«E ] 13,25 ) t.000 | a 2] O O
= é; 3 3.50 ! o ] ~.004! - 0001 -.000)
s=| 13.78 ».0001 0 +:600 | =.0004 =.0002 |-,0002
Woje
g9
t= * GAs Porr Readm_‘ fF.os " 3
LAND NO. 1 AT 12 O'CLO {UZZLE)
THIST OF BRI :
= i § COPE REMARKS: Light circumfefrential todl marks or the
€ ég chamb?r front slope, centering cylinder] and bullef seat. Lileht copper
b= R deposits|throughout the borel Lisht to moderate intermittent tool
I = ks throhighout the lhore, located primarily at the lsix o'clocl
E'; pasition The eashart encompasses the full widthlof land.
o] &
J | EE
sl
2 = =
[ ) E
Q w
< e
>
-
[
=
o
o 2.4
2| Qs
S 3 Z
'.:: Qlw <]
ol FIS
k['a-“

STEAP-MT Form 326, 1 Jan 7
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TABLE 1.7
5926 MM BASRELS

GAGE MEASUREMENTS INDICATED IN .OCOL INCHES: ]

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

STEAP-MT Form 326, 1 Jan 7

Tist.(inches)
Ref. From
F‘icihd * LANDS .2190 GROOVES .2235
Fla
- Suppressor| 1-L4 2-5 3-6 1-1 2-5 3-6
z :
g 1e3D +.0063 2,006 3 #+,0003 t.0005 +.600 7 7.0005
= 2.00 2 2 3 3 3
= 3.00 Ll ) 3 i s &y
L.00 5 5 5 _ b lo 7
3,00 A 4 J b 7 5
6.00 o4 A 4 £ 5. e
7.00 5 4 / H 5 G
8,00 3 3 2.000 | 5 3 A
9.00 2 2 +.0001( 2 3 2
10,00 3 ol -.000/ o 4 L
x 11.00 4 2 | #0003 Y 3 L
B L 12.00 ! / 2 3 3, ]
< s 12.60 $.000 | l +.000) 2 2 2
= ~ 1S ] 13,29 © [+pp0] o} / / 2
= = Tl 2,50 4] —.000 ) =, 0001 10001 +.000/ Z.000 |
NS =4 13.75 o =000/ -, Dool o [e) o
“gs
&=
LAND NO. 1 AT 12 O'CLOCK (MUZZLE)
THIET OF RIFLING:
g § BCR. COPE RENARKS: LigHt circumferrential todl marks on the
£ X 20 chamber 1 . i um:ﬁmm_!ﬁi gﬁad; Light
w copper dTpoqifq thraughout the bhore The lands =z s lexhibit
E : l‘:tght tonl marks thranghout t#he remainder of the Hore The leas nort
g diameter|encompassk % _Jand width, startind from the |[driving
2 edge e ends offthe landsiat the 12 b'clock podition are lslightly
rounded
g
ol &
: ¢ 8
H IR
s E
Q. (")
< 2 §
>4
—~
(]
o
o
2 o
SR
W e
S8 =] e
22 =
o S
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STARGAGE MEASUREMENT & INSPECTION DATA FORM

Ly
4

MULTIPILE

TABLE 1

Firing Record No. 5-51042

.8
Je26 MM BACRELS

GAGE MEASUREMENTS INDICATZD IN .OOQl INCHZS.

TIst.(inches)
Ref, From
Feicehof LANDS .2190 GROOVES .2235
Flas
o Suppressor| 1l 2-5 3-6 1-1 2-5 3-6
s
ES ;
2 1.35 +.0004 | +.0007 #.000 4 20006k +.000 & +. 000
= 2.00 v 7 £ Vi g k
2 3.0 : v 6 g g §
1:.00 3 g 8 g g g
5.00 9 ] 2 /0 2 4
6.00 9 ] 7 g ¥ 7
7.00 5 ] g & (- i
g.00 = g & |* /1o 7 9
9.00 | i g g 9 L
10,00 [ 7 & 2 9 L |
= 11.00 2 ¢ Z g 8 b
g $ 12.00 03 s Z 7 5 O
2 & 12,60 y 5 A g i Y
s ~E o] 13,25 4 5 Y £ {e 4
E g:—: «{ 12,50 23 [ 3 5 [ 32
52 13,75 20003 | 4oo04 | to003 20004 | 4000 2 | #0003
aHE
[ .,
t= * _GAs | PorT Reacten s ¥, 05"
LAND NO. 1 AT 12 O'CLOCK (MUZZLE) 7
THIBT OF RI G
= § BORESCOPE RENARKS: Light circumfdrential tobl marks oh the
2 5 § chamber front sloge. There §s tool pouge mark opl the chambér front
' w QO _located between thHe one and Four o'clogk poqiﬁnrf__l_igh_f_*m
S : circl i ol marks ip the hore! lacated hetween thelcase
> =] shonldex and the chmmencmenstt of riflin &. Moderate
é 1 3 anchHant - +the habka
Light intermittent copper anfl carbon ddposits thrpughout the¢ bore.
The gas port posifion is within the grdove width Bnd does not
In contact land.
IS
k=
J | E
= [[fing =i
= et
Sk
Q) w
= E &
>4
,_|
o
o
Cg | =
| =8
= | )
SRR
Bl
- OO =
A | ':_}ug
| S

STEAP-MT Form 326, 1 Jan 79

page 8



.

STARGAGE MEASUREMENT & INSPECTION DATA FORM

.

MULTIPLF

TABLE 1.

9

Firing Record No. S$-51042

S5.56 MM BASRELS

GAGE MEASUREMENTS INDICATED IN .0001 INCHZS. ]

Tist.(inches]
Ref. From
Pace .ot LANDS 2190 GROOVES +2235
F
o« Suppressor 2=5 3-6 1-4 2=5 3-6
z
o T.35 4,000¥ +.0002 +.0065 +.000 6 +.8600 %5
= 2.00 H |-.p0001 3 e i &
2 —3.00 5 | *000Y 4. & z 2
3.00 7 3 % : - =
6.00 7 7 b 2 & &
7.00 4 (o L Q. 9 geet
8,00 _ 5 |¥ 7 5 9 2 = |
9.00 o 2 3 7 7 b
10,00 ¥ |tpo02 [ Ed T 7
« L 11.00 3 o) 4 ¥ ¥ g
s v 12,00 4 #0003 2 g 3 ~
Q = 12,60 g I b 5 g ¥ &
s SIS ol _13.25 3 2 3 2] b 5
E s gl12.50 32 2 / 5 5 S
% s S 132,75 3 4,000} +.000 /) #0003 700603 Zopo3
Ec
e PorT R_gg_g{_g_e‘é ®= 05"
LAND NO. 1 Al 12 0'_0;05‘{ (EUZZI_.E) 7
THIBT OF RI :
'g' § COPE RENARKS: Lighlt circumfefential todl marks on| the
g 5 § chamber firont slop¢ and in thle bore, lo¢ated betwden the casp
w clearance and the cofmencement|of riflind. Light ihtermitteny
s = tool chatiter marks!throughout! the bore.| Light codper and cakbon
> 3 deposits !throughout the hore.| The gas port diametler encompakses
E a Ly percent bf a land width, stadtine from khe
driving adge Lisht intermititent pitting throushagut the bore.
S
=
I B
z| » W
E (%]
I X =
-
= ("]
S
F =
!
~
(4]
=
=
£ I 1)
T N E
= ! NIER
e
=l
w 3~
| 2z o

7

STEAP-MT Form 326, 1 Jan
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STARGAGE MEASUREMENT & INSPECTION DATA FORM

.
-

MULTIPLF

Firing Record No. S-51042

TABLE 1.10
5456 MM BAGRFLS

GAGE MEASUREMENTS INDICATED IN .0OOL INGASS. ]
D150 1ncnes)
Ref. From
E&cehoi‘ : LANDS .2190 GROQVES .2235
Flas
- Suppressor| 1-j 25 3-6 1-4 2-5 3-6
) 1.35 20011 Y| 20006 | 10011 |+, 0004 #0005 | 70006
= 2.C0 7 b L (o) [) [o)
= 3.00 7 L 7 (&) 1000/ +.,000)
L.00 § o g +.000Y 3 3
5,00 & /0 7 3 3 %
6.00 2 9 g =) 3. 3
7,00 5 % g 2 0007 | 40003
8,00 7 g Z *40005 o S|
9.00 5 <] [ (&) 6] +.0001
10,00 & g & 40002 +,0007 ]
= 11.00 b Vi 3 /[ l
S S 12.00 R & 2 4000/ / 4. 000]
Q ~ 12,60 i 4 5 4 [} £ NP DO )
5 IS ol 13,25 5 5 S | H4o000l l4,p00) #.000 !
3 S|t gf—2.50 4 Y 3 =3 P=) -, 800/
*(32 13,75 F.0003 £.0003 £ 0003 -.000/ = 0002 |-pood
t= XGhs el | Readms | &.08"
LAND NO. 1 Al 12 O'CLOCK IEUZZI_.E) .
THIST OF RIFUING:
z 8 BORESCOPE RENARKS: Light circumferential tobl marks on the
g = § chamber front slopk and in the bore. ldcated betwken the case clearancd
. Q| shoulder|apnd the cbmmencemen! ifl] j E
= .
E % chagigﬁ Eifiﬁﬁmm i r.and carbon !deposits
§ 2. The ga: i ter _enc ses_approximately
2 _tﬂeule%m&nLnLa_La.nd_nud. i theldriving edoe
g
| &
. W Bl%
=l = [
z 12t
x ~5 —
I 5
< Hu '
E| 8 G
El 8 )
= %
S
E :
= M
Bl lora 8
E N5 2
5 ) - 3T
R QLS &
. I <O [&]
i |3 < %

page 10



MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

Firing Record No. S-51042

e e R
5926 MM DBARELS

GAGE MEASUREMENTS INDICATED IN .0001 mcu_\ss'.

DISt.(1nches) L
Ref. From -
Face of LANDS .2190 GROOVES .2235
Flash
3 Suppressor| 1-L 2-5 3-6 1-4 2-5 3=6
g
2 1e3D +.0007 | #.000 ¥ +.000 . 0005 | +.0007 7.0005
- 2,00 3 J= b 4 3 <]
3 3.00 77 5 ‘ 3 s 7
L.00 7 & g & (4 &
500 o G g g [A b
6.00 Jx) 9 Z 7 & el
7.00 7 7 4 5 3 b
8,00 g 5 7 & 3
9.00 3 e a Ll 3 3
10,00 (2 B g [A 5 >
x ARG J 7 7 3 g 5
£ 2.00 5 g 5 A A 5
= . 12,60 A 2 3 2 = 3
5 =8 el 13,25 2 2 3 o | %000 Y
E ~c 3 13.50 4 (o] 3 0002 o &
S|s =L _13.75 t0003 |-.000t |#.0002 o o £ 0003
“ge
~= ¥ LR PorT | Reeclirsg . 085" :
LAND NO. 1 Al 12 O'CLO@LZ (MUZZLE) 5
THIBET OF RIFUIING:
= E BORESCCPE RENARKS: Lightt circumferential todl marks on| the
g ~ § chamber firont slope¢ and in thle bore, lotated betw e e
2 clearancq shoulder!and the_cwnt of riflingd Light tb moderate
;E : Q tool chatfiter marks ‘rh-mua}_mm- the hare llacated hdtween the three and
2 |six a'cldek positigns, Light] copper andl carbon ddposits thrbughout
é the bore. Light tq mc_:dgra;g ntermittent pitting ithroushout! the
bore. le gas port diameter lencompasses i ly ten pkrcent of
a land w ting from the driving
S
el &
R
3l s
L)
[} ~ o r~
i §
: =l 8 &
[ -
< %
N s
o
-—.( (2]
: ;
~
& ¢ ¥ &
& T
e S e %
Ca ols E = 2
A | A a8
S :
[=]
1

page 11



STARGAGE MEASUREMENT & INSPECTION DATA FORM

.
4

MULTIPLE

TABLE 1.

12

Firing Record No. S$-51042

5.6 MM DaSRFLS

GAGE MEASUREMENTS INDICATED IN ,0001 DICH“_S‘.

Tist.(1nches)
Ref. From
E%.ce of LANDS .2190 GROQOVES .2235
Flas
5 Suppressor| 1-j 2-5 3-6 1-) 2-5 3-6
z
g 3.00 £Aooo¥ 5 | 0002 4 b4 i
L.00 [ A yi s & 5
3200 7 =7 7 [A & &
6.00 7 Z F 7 Z &
7.00 [A (2] (2] A A T
8,00 tpo00| Y|* 7 T 7 7 L
9.00 (o & Ch 5 &
10,00 |4.000 9> g 2 7 G g
= 11.00 7 g g & & 2
g 2.00 [ L s <E & 5
g L 12,60 5 5 3 G 4 %
s S8 [ 13.25 g 3 4 Y Y VZ
: 32 o[ 13,50 = 2 4| 70002 3 Y
s|82[ 13,75 (#0002 | 70004 | 4po03 © | 2000 | # 0004
LY § 0: .
&= H CAsPorT | Reaclinc g./07
LAND NO. I AT 12 O’GLO& (MUZZLE) 5
THIRT OF RIFIING:
2 E COPE RENARKS: Light circumferential téol marks dn the
s § q chamber ¢ydinder afjacent to |the chambelr front slépe and ohdjthe
[ & chamber front slopk. Light |to moderate circumfetential todl marks
< : in the bore, locatbd betweeq the case cllearance sHoulder and the
> w comm nt of rifling. Infermittent [ij r and carbon depositd
3 | throughomt the hor Intermittent 1ight to moder: itt]
throngho b There s a small proup of 11
xks in the hore lqcated at the ten o'clock positi
= f an inth aft Af bho muzzleland of shalbarrel The "a:ilpﬂ::t enCQm-
Ié BaE-50E + 5o ful'l 223 —B_A_
o b & .;‘a‘-t-h—os-apl-l..
J | EE
HES 2
T
9
o ol &
< =l 2
. E g
e
—~
@
—
&
foal <] Sl
E | RiEy
-~y r S <
e bx
. ] \‘f =]
> ‘ Z|w I

7

STEAP-MT Form 326, 1 Jan
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STARGAGE MEASUREMENT & INSPECTION DATA FORM

~
s

MULTIP LF

Firing Record No. 8-51042

TABLE 1.13 : ek
Se56 MM EACRFLS

GAGE MEASUREMENTS INDICATZD IN .OO0L INCHES: ]

page 13

Tist.{1nches)
Ref. From
Face of LANDS .2190 GROOVES .2235
rlash 6
= Suppressor| 1-J 2=5 3=6 1-4 2=5 3=
g ;
" 1.35 1.0004 | *.0005 $.000 4 +,0003 $.000 5 *.0004 |
- 2.00 5 ¥ ¢ “ T L
2 3.00 L 7 7 I3 [A &
% 1:.00 T g g A 5 7
5,00 7 ALF 9 [ & 7
6.00 7 g = g A . = 158
7.00 & [ & 7 7 3
8,00 2 * g i g e 5
9.00 F 5 / 7 X b
10,00 +.0002 | 40002 3 L A L
% 11.00 =.pbo1 [o) 3 [ L Tl
g . 12,00 |7.0002_| +.0007 3 5 5 5
g — 12,60 2 (A 4 4 3 7
= =2« 13,25 4 Z Y 3 3 y
] X|Z o[13.50 ) 2 3 | +o008 40007/ 3
W s 20 13,78 (#0002 [+4002 4,000 2 o) 0 24000 /
= * Gas pgfr‘r_ Reacl v, 8.0
LAND NO. 1 A’IJ 12 O'CLOEk (MUZZLE) ;
| . =
THIST OF RIFIING: 5 =
z e ot BORIESCOPE RENARKS:  Mdderate tooll marks onl|the chambdr cylinder
- EQ located Between thE twelve afd nine o'cllock positions. and ddiacent
' : to_the chamber front slope ‘Ihe__c,hamh_ep- front slgpe has a zongh
o3 : urface finish possibly duelto a dAnll putting +odl or chip huild up
% = cutting edge. Light to moderate circymferentiall tool marks
§ | the case cllgaranca clouldar and the
= commencement of rifling. Intlermittent [light to mdderate copper and
copper déposits throughout tHe bore. Ihtermittent light todl chatter
31 marks inithe bore.| Light tolmoderate plitting thidughout thd bore.
ﬁ The_gas port diameter encompdsses the fi11 width ¢f 3 lapd.
(-]
HeS E T
d o F
3o B
a. o
< & g 5
£l S =
== !
| Q
~ ™
[+
: :
g I o (2
| ERS)
==l &
=t =ie 7 T
S0t = =
2R3 &
' .E:Ig (93



CTION DATA FORM

Fl

MEASUREMENT & INSPF

AGE

STARG

.
-

MULTIPLE

TABLE 1.14

Sevb MY EicRFTS

Firing

Record No. S$-51042

GAGE MEASUREMENTS INDICATEZD IN .0001 INCFES.

List.(1inches)
Ref, From
Face of LANDS .2190 GROOVES ,2235
rlash : 6
B Suppressor| 1-J 2-5 3=6 1-4 2-5 3-
: 1.3 t.0005 +.000% #.0004 £ 00D Y *. 0007 1.0007
= 2.00 o e o 7 7 7
2 2.00 b 4 5 5 & 7
5 L..00 9 7 & 7 3 2
5,00 g =ig: 2 & ¥ ¥
__6.00 9 g 9 g 7 Z=
7.00 4 8 g 7 A g
2,00 9. g =% Z Z g
9.00 [A =¥ ¥ 5 7 5
10,90 7 7z o & 72 7
= 11.00 4 % 7 s & Z
5 L 12.00 L T 7 7 7 b
= < 12,60 b ¢ 5 7 5 5
& ~1& W[ 13,05 b s 4 3 5 S
: =l 13,50 Ts 4 2 L2 7. S
2|8 2] 13,75 |7000% #0003 20003 140004 | 4.0002 | +.000%
Lo §C‘£
= + £8s PorT Reod-m; . ID 2
LAND NO. 1 AT 12 O°CLOCK (MUZZLE) ;
THIET OF RI :
- ©w = — =
g| S M_RBEKS: Light to heavy lcircumferehtial tool |marks on
P g the chamber front slope with|intermittent roush finish. posdibly due
) @ Qf to a dull cutting tagl Light tq i ferential 100l marks
X : _in the bhre locats arance shhulder and lthe
a w commencement of riffling. Light to moddrate tool thatter mavks through
§ out the bore, locatted betweeh the six_ind ten o'clock positions.
Intermittent lightl copper:deposits thrgughout thelbore. Light to
,moderate| carbon deposits thrgughout thd bore. Likht to moderate pit-
%) 1_ting thrbushout Lhr-;hore The gas portl diameter §s within 4 eroove
S width and does not] contact alland. Thﬂ;fnxuaxd_gﬂge of thelgas port
¥l S i has somel1i rasion
5 45
= | T
%r & =
\:-.‘ E r~
¥ [= Ml ow =
e B s q
. =l = n
| -
) -
[ S
— ' Lt ]
2 g
=
| £ I s L I L?‘
| =% =
[ 22 Sl E
I e o
| =
1

page 14



TABLE 1.

15

Firing Record No.

§-5

1042

STARGAGE MEASUREMENT & INSPECTION DATA FORM

.
-

MULTIP LEF

5,56 MM BACRFLS

GAGE MEASUREMENTS INDICATED IN ,OO001 INCH...Q.

Tist.(1nches)
Ref. From
E?chhof LANDS .2190 GROOVES 2235
Fla
- Suppressor| 1-l 2=5 3-6 1-L 2=3 3-6
S .
o 1.35 4.80602 {0004 +0003 $.000 % t.000 ¥ +.0003
E 2.00 I 3 i 4 = =
2 3.00 g 3 Y 5 S g
& 1,00 5 & 7 3 G %
5,00 A = b 7 7 74
6,00 [ 7 b i3 7 2 .
7.00 (o 5 7 & ¥ it
8,00 |#.0003 s 1 +p00 2 g 7 5
Q.00 o 2 - o0 2 7 4 4
10,00 000t ! Fop0a 5 & v
= 11.00 vl S 2 & i~
E 12.00 5 74 4. 7 _b 5
3 K 12,60 e | y 2 7 4 >
s Y= 13,25 & | +0003 1 - Z :
H 32 [ 13.50 3 ) 3 2 3 o
S58[0375 [s0004 [koson o003 [s000) | 40002 |#0003
Jg g
~=
TAND NO. 1 Al 12 O'CLOGK (MUZZLE) 7
THIET OF RIFUING:
g T § BORESCOPE RENARKS: Lipht circ i | marks onlthe
2 ' é Q_Jb_amh_a:_‘ 13 i (the chamber front slbne and onlrhe
_“S | i o _moderate ferbntial taonl marks in
= : the borel located between the lder and tHe com-
w | mencemenk of rifling. Light|to moderatie carbon dgposits throughout
§ the borel Intermittent l1jght to mo te copper fleposits on the
lands. termittent light pltting thrdughout thelbore. Light tool
_:hm:L.Em.s_in_tha_bnm_lmamd_a:_tmuzzle end_of the |barrel.
= in the three a'cldock naositio Lig as erasion!at the forward edge
3 of the ghs port. [The gas pott diameted.is within|a groove yidth,
F:: = | _and does|not contdct a ldnd. '
J | EE
2.9 B
=
$ =
. E .
- 2 S g
: == )
e b =
x -
0
o
? ™
> &
= WX g
S 2
o o
—_— @
| 3¢

page
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

Firing Record No. $-51042

7

1 Jan

TABLE 1.16
5,56 MM B4afRFTS .
CAGE MEASUREMENTS INDICATZD IN .0001 INCH=S.
[1s5t.(1nches)
Ref, From
Face of LANDS .2190 GROOVES .2235
Flash 6
o Suppressor| 1-L 2-5 3=-6 1-4 2=5 e
£ :
g 1. _ | 7006 | x.0cos | +065 | Yooe | 4006 |1 o0c
b= 2.00 2 o Z. 3 g 3
E 3,00 2 =] 2 4 4 4
e 1..00 o +.00 “ Sr 6 aq.
'w 5.00 5 i ek 5= & i
3 6.00 5 s = & ¢ 7
> [7.00 T (7007 2 = e M—
N B 8,00 [+003. @) 2 * 7003 = 2
- 9.00 ~. 006 ~.004 5 4. = i
; 10,00 +. 00k - 4. 004 5 B 12 7
= N 11.00 o) 3 h o= s o7
z N 12,00 [+.cos 3 ks G = <1
g 12,60 = 4 A = = 5
s Sl 13,25 2 3 A e S 3
= S . 13.50 2 3 +.00/ = & 3
5201375 [=0035 | 200/ — 0] .00 ¢ +.00— F o=
g
g2
S = RS T Tt G A,
TAND NO. 1 Al 12 O'CLOCK (FMUZZLE) ;
Fal
i TWIET OF RIFLING:
g | 8 KZREWPE RENARKS: Light circumferiential tool marks onlthe chambe}
2 [y S | front slépe, Lig 2 i i ks in the
S’ w |-hore, 1ot r 3
3 of rifling . Interrm pitting througHout the
X = bore., Inte arks throuighout the |bore.
E Light to sits throtghont the hore
Light gas the gas port The lgas nort
| diameter! imately tuenty percent!of a land lwidth
o starting! from the Hrivine edde. =
S
ki &
: i
gl — 5
2| — =
FoOEE
5 E g
b
—
<
5
= ;
ﬂg . £
o] (=] _'-.
vy gt
I.r.\ [~
S

STEAP-MT Form 326,




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

TABLE 1.

17

Firing Record No. S$-51042

5:56 MM BARRFIS

GAGE MEASUREMENTS INDICATED IN .O00L NGRS

Dist. | 1nches) -
Ref. From
I-I;eicehof * LANDS .2190 GROOVES .2235
as . -
= Suppressor| 1-J 2=5 3=6 1=l 2=5 3-6
z — : 5
; D L Tl [T v e R e ocl) Ireny I .005E T aoR
= 2,00 ) 7 o) 2 2 Z
E 3.00 - [2] b = Y 4
1..00 qQ 8 pal 5 5 39
N 5.00 q 10 1o 5 2 DA
i 6.00 10 (@) % b il S
S 7.00 q q 2 b S
¥ 8,00 [¥ 2 % 5 2 3
.00 I | Kl 3 3 3
i 10,00 ] 8 k) 5 5 Y
= . 11.00 ] 8 2 5 4 Y
g 0 12.00 il 1 A ] 3 4
g 12,60 o o b K} 3 ]
s & 13,25 Y Y 4 9 ) '
E > <[ 13.50 i o 4 Q = Q0
YR * 0L + 007 |+ .004 |+ 0072 * .00 e
U Ed
X Bas ~c Rebdne Talegin 1 E20 1l
LAND NO. 1 AT 12 O'CLO LE)
Q
TWIBT OF RI 2
gl - g ﬁECOEErRmS: Light circumferential tooll marks oplthe
g . 3 chamber front slope. Light to i i | _marks ip |
< « | the borel located between the case cle shouflder and the
2 : |_commencefent. of rilfline. Lifht to moddrate pitti hg throughgut the
i w bore. Light to moderate intérmittent dopper and karbon depdsits
é througholut the hgiﬁl Light Intermittedt lonoitnudinal scratdhes on the
lands throushout e _bore ight to heavy tool chatter marks throuch-
out the hore, loc the nine a'clock poesitions,
Iy The _gas hort dia x;'mgtg]a; ajnety PErc nt of a
é land width, startine from e_non-driviing edge,
i
o gl 2
= Bl
3 2 &
—
[}
=
5
= o )
g g
2 S
(ol [
. o -
w w
L 3

STEAP-MT Form 326, 1 Jan 79
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Firing Record No. S-51042

TABLE 1.18
526 MM BapRETS

GAGE MEASUREMENTS INDICATED IN .0001 INCHES:

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

L1st.(1nches])
Ref., From
Face of *  LANDS ,2190 GROOVES .2235
|Flash
= Suppressor| 1-J 2-5 3-6 1) 2-5 3-6
-
o .35 7. 00— | +. 004 7 QAT |+ oo 2007 |+.007
= 2.00 5 4 S S L =
< 3,00 & 7 7 2 I (55
2 5200 5 A 9 )l 9 9
2 %.00 2 =) 9 9 M. )
< 7.00 L 8 i 9 o) ]
2 8,00 |3 & A i 8 S o1
v} 9.00 e Z [ e (A
¢ [10.00 77 9 2 Z Z Z
= N 11.00 9 g 7 7 7 Z
< 12.6Q T i 7 7 9 7
s S el 13,25 =) 2 &l = 5 &
E T o] 13580 5 N 2 o = =~
T 004 R +.00 420 & % DOR 4005
e
Y% (71 fonT ReAviwe VAkeN Al o 70
LAND NO. 1 AT 12 O'CLOCK (MUZZLE)
& TWIET OF RI :
'3‘ "g’ COPE RZNARKS: Light circumfdrential tobl marks of the =
gl T S chamber ¢ylinder, bdjacent td the frontl slope. onl|the front|slone.
! = and centering cviinder. LisHt to i Farential 4001 marks |
< : in the bore, loca [ the case dlearance shonider and the
¢ S commencement of rilffling. Light to moddrate carboh deposits |and
é light 1nfemw Qsits thraughout thelbore. Lidht to
moderat fting throughout the bore, I[Light gas Erosion at the for-
ward edge of th port The gas port diameter! en:ﬂmpassj?
n _iggumximalglx_sziﬁgi;?npTrpn af a2 land width sthrtine from the
ls driving édge. ‘ ; 7
HE
: 8%
§ i
HI ) =
= ol g
: 2
55
|
=
o
R
O
Bl
. l (=it
wm o
=== 1

page 18
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

TABLE 1.19

Firing Record No. S-51042

o206 MM BACRFTS

GAGE MEASUREMENTS INDICATZD IN ,0001 INCHEI. '

TisT.lanches)
Ref. From
F:ice of LANDS .2190 GROOVES .2235
rlas
o Suppressor| 1l 2-5 3-6 1-1 2=5 3-6
; 1.35 +. 0O | +. 011 +. 610 *. . 009 +, 007 +.0058
= 2.00 4 q 5 S =1 o1k
2 3.00 7 3 © &) ) 2
1,00 b7 A o 1 A 5
X 5,00 77 ) 8 = g 8
N 6.00 77 2 ] B 4 2
S 7.00 7 77 7] 9 9 &
' 8,00 & | x+.008Q | +.008 8 < &
9.00 Sella—rivEmi s tog (2 LAtk a7
10,00 & | +. 003 + OLE o 8 7
= ~ 11.00 7 3 A g 7] 7
€ : 12,00 3 7 s 5 5 it
S D T 5 5 5 7] 7 7
s S ol 13,25 % = 4 2 7 K
: T sl 13.50 < P 5 = 7] &,
s2] :3.75 [ #0032 +.002 |+.003 £.0035 | +.007 +: 004
- = > GAs FoRT |° KELONG THLEN A7 |5 /o
LAND NO. 1 AT 12 O'CLOCK (MUZZLE) :
THIST OF RIFLIING:
g 8 BORIESCOPE RENARKS: LigHt circumfelential todl marks o the
2 § chamber ¢ylinder alljacent to[the front klope. on the front dlope and
i - L centering cylinderl [Light t i L'r.z.a.l_tm{na rks in
(=}
|_the bore! located hetween thd dsz and ;hgﬁ§§5&%§£ﬁ
§ + 0f rifling. Light to modefrate carbo® eposits {through-
E out the bore. Light intermiqtent coppe deposits|on the lands
= througholit the bork. Light pitting thrpughout thé bore. Light
intermittent tool khatter maxks in the ore, located betwa%the one
2 and three o'clock positions. | Light gasl erosion af the forwdrd edge
S of the gas nort The gas poit diameteq - m ¢s the fulll width
_L.-, &l of a land - Therel is a nick|oT tool gouge marIE u.in the Iand [at the
6. ; six o'clock positipn, located at the muzzle end ol the barrql.
[=4
= ol
N
: (=]
X
—
[+
=
S
4 g
& S
Bl >
tEay [P
. (=]
m .
a

STEAP-MT Forxrm 326, 1 Jan 7
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STARGAGE MEASUREMENT & INSPECTION DATA FORM

4

MULTIPLE

TABLE 1.20

Firing Record No. S-51042

5,26 MM BASRFLS

GAGE MEASUREMENTS INDICATED IN ,OO01 INCHES,

—
[ e~ Tist.(inches)
Ref. From
Face of LANDS 2190 GROOVES +2235
Flash . =6
= Suppressor| 1-J 2-5 3=6 1=k 2=5 3
£
" 1.35 +.007 | +.T06 +.008 + 004 = S04 SRSl
= 2.00 = 3 3 / : !
2 3.00 7 5 4 3 3 Z
3200 7 b 7 < ) 5
¢ 6,00 7 G 2 3 Z. S
! 7.00 A ) [ &) =] 4
8.00 [X+.006 | +o002 | +in5 o 2 =
B 9,00 J=i 2z ~. 00| 3 3 2
. [ 10,00 T+ 351 +.co5 | +.002 £ < =
g s 12.00 ] 7 2l 4 et 3
g \ [M12.60 CE 5 7 7 - 2
s &l 13,25 5 4 3 3 2 <
= c <[ 13.50 4 2 3 2 . 0% 2
$2] 33.75 | £.003 | +o0dl +003 | +02 5} % 002
ts -
S=T % GAY PoR7 . | PEAD el ZAkc v V37T~ 5D
LAND NO. 1 AT 12 O'CLOCK (MUZZLE) ;
THIET OF RI :
=~ g BORIESCOPE R KS: Lighf to moderate circumférential tdol marks
g §r) on the chamber cylinder, locafled adiacgnE to_the front slope.| The
rifr z 11 pikks at J iti
S Ch"'!.%ng'fﬁ_‘beu:';x'.'f*c - erentLaE Too! Birke om The ]éha.mbe;'h%'gnt sTope
E centering cylinder| Light td moderate fircumferejtial tool marks in
= the bore] located between thd case clealrance shoulder and the
= commencement of rifling. Thdre is a dibgonal scratch on thd centering
cylinder!| located 8t the one |o'clock pokition and|iust aft of the
= case clearance sho lde_n,_i_,j_g ate pitting throuchdut the
s bore. Lioht fn_ma&exatﬂ_cﬂ:i i igh
E & intermittent coppek deposits [throughout| the bore. ntermitgent lig
I‘«.‘: ; to moderate tool chatter marHs in the bpre, locatdd between |the one .
= \ - and fourlo'tlock pbsitions. |Intermitteht light Idngitudinal] tool & —
H G L marks of|varying lepngths thrdughout the|lbore. Thé land at ghe nine
| J iti ks, located 13.00 indhes from
w |—the _rear 1.} The 34nd %r th o'clock pdsition is
= ol = | chipped or gouged bn the driy ing edge, [located at|the muzzlq end ofT
x| o | _the barrel. The ghs port had light gas| erosion at the Forward edge.
e ‘i The gas i 3 flll width 4f a land.
—
)
5,
é J <]
E. | ls
sy 3
| g
A [ o
a

STEAP-MT Form 326, 1 Jan 79
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

Firing Record No. S-51042

TABLE 1.21
5496 MM _BASRELS :
GAGE MEASUREMENTS INDICATED IN .0OO1 INCHES.
List.(inches)
Ref., From
E‘icehor LANDS .2190 GROOVES .2235
rlas
< Suppressor| 1.l 2-5 3-6 1-l =3 3=6
£
=
1. T + 009 +. 507 L 007 +. 002 +,008
3 2.?)3 002 5 7 5 g L
2 3.00 5 < & = 2 =
= 15,00 G b 7 7l L7 7
3,00 7 7 7 8 7 7
6,00 8 ZCE 7 a . Z_
d 7,00 7 T 7] 7 7 o7
= 8,00 X & A 2 a_ P E
3 9.00 L 3 5 A 5 5
3 10.00 T ed 7 7 77 z7
- s 11.00 o7 /. i Z Z =
g = [Eqora0 7 & 2 ) 7 C
5 < [M15.%0 & | 3 e 2 2 A
s & .[13,25 = & 7 5 5 7
E 2 [13.50 o/ 3 ] q G2 4
& g 213,75 7004 | +o6z | +00] | +-008 | +002 003
g : -
&= e (CFle Pr@T: | Replint V709 4-4) B €15
LAND NO. 1 A 12 O'CLOCK (MUZZLE) :
THIET 3 :
2 g COPE RE : Light to moderdte circumfb
g 3, [on_the chamber cylilder, locaf i t_to the f Light
....)\ circumfe r front slbpe Light tg
© -\lmoderate tircumferential tool|m
E case cleatance shoulder f rifling, lidht carhon
5 Z  |and coppek de i out the haore! Tisht tnlmadomass IDitting
= tErougEout e borel. Intermittent light Iongitudihal tool marks on the
lands thrbughout t ight to moderate tool|chatter marks
o1 |throughout the bor between the =i lve o'cldck (cu)
g positionsl Light of the gad port
5| & [The gas_pbre diamet fed within ia groove ! n es_not
2| & jcontact alland,
« ~
I
E :
= 2
N\
X
-
(=]
|
| 5
= g
] S
i 3
w [
. o
LAl ~
a

STEAP-MT Form 326, 1 Jan 7
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Firing Record No. S5-51042

5.56 MM
XM ) CAREINE . BARREL NO. -
GAS PORT PHOTOGRAPHS NO. OF RoUunDS ©

—

M4+ CARBINE

GAS PORT - FCORWARD

GAS PCRT - AFT

Figure 1.1
1
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Firing Record No. S$-51042

5.56 MM
XM L CAREINE BARREL NO, 2
GAS PCRT PHOTOGRAPHS : NO. OF ROUNDS _O

5 LFORﬁﬂRD}: Al
T GAS PGRT =~ FCRWARD

GAS PQRT - AFT

Figure 1.2
1
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Firing Record No. S$-51042

5.56 MM
XM L CARBINE BARREL NO. 3 =
GAS PORT PHOTOGRAPHS & NO. OF ROUNDS _ O

GAS PGRT - FCRWARD

GAS PCRT = AFT

Figure 1.3

1
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Firing Record No. $-51042

5.56 MM
XM L CARBINE BARREL NO, ___ &
GAS PCRT PHOTOGRAPHS NO. OF ROUNDS O

GAS PCRT - FCRWARD

PCRT = AFT

Figure 1.4
1
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Firing Record No. S5-51042

5456 MM
XM L CAREINE . BARREL NO, _5
GAS PCRT PHOTOGRAPHS NO. OF ROUNDS 0

GAS PCRT = AFT

Figure 1.5
1
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Firing Record No. $-51042

5,56 MM -
XM L CAREINE BARREL NO, _©
GAS PCRT PHOTOGRAPHS NO. OF RouNDS _ ©

GAS PCGRT -~ FORWARD

GAS PCRT = AFT

Figure 1.6

1
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Firing Record No. S$-51042
5.56 MM
XM L CARBINE
GAS PCRT PHOTOGRAPHS

- XM4 CARBIN
s Spih s
L GASPORT:
- FOPWARDL

GAS PCRT - AFT
Figure 1.7

1
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Firing Record No. $-51042

5.56 MM
XM L CARBINE BARREL NO. .8
GAS PORT PHOTOGRAPHS NO. OF RouNDs ©

GAS P(RT - FCRWARD

GAS PORT - AFT

Figure 1.8

1
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Firing Record No. S5-51042

5,56 MM
XM 4 CARBINE BARREL NO, _ 7
GAS PORT PHOTOGRAPHS NO. OF RounDS _ ©

GAS PRT - FORWARD

GAS PCRT - AFT

Figure 1.9

1
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Firing Record No. §-51042

5+56 MM
XM L CAREINE - BARREL NO. _10
GAS PCRT PHOTOGRAPHS NO. OF ROUNDS 0

GAS PQRT - FCRWARD

GAS PCRT - AFT

Figure 1.10

1
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Firing Record No. S-51042

5,56 MM e
XM 1 CARBINE : BARREL NO. _ 11
GAS PORT PHOTOGRAPHS NO. OF RoUNDS _ O

GAS PCRT —= FCRWARD

GAS PGRT = AFT

Figure 1.11

1
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Firing Record No. 5-51042

5056 MM
XM J CARBINE BARREL NO, _ 12
GAS PCRT PHOTOGRAPHS NO. OF ROUNDS ©

" GAS PCRT - FORWARD

GAS PQRT - AFT

Figure 1.12

1
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Firing Record No. $-51042

5.56 MM
XM L CARBINE BARREL NO, __ 13
GAS PORT PHOTOGRAPHS ' NO. OF ROUNDS _ O

GAS PCRT - FORWARD

GAS PCRT ~ AFT

Figure 1.13

1
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Firing Record No. 5-51042

5.56 MM

XM 4 CARBINE BARREL NO, __14
GAS PORT PHOTOGRAFHS NO. OF roUNDS O

GAS PCRT = FORWARD

GAS PCRT - AFT

Figure 1.14

1
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Firing Record No. S-51042

5.56 MM )
XM L CARBINE BARREL NO. 15
GAS PORT PHOTOGRAPHS NO. OF ROUNDS ©

GAS PCRT -~ FCRWARD

GAS PORT - AFT

Figure 1.15

1
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Firing Record No. S$-51042

5.56 MM
XM I, CARBINE BARREL NO. 10
GAS PORT PHOTOGRAPHS NO. OF RoNDS _ ©

GAS PCRT — FCRWARD

GAS PORT - AFT

Figure 1.16
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5.56 MM

Firing Record No. S$-51042

CHAMBER CAST MEASUREMENTS

ALL MEASUREMENTS IN INCHES

L

Imn

1,200 =

—_—
1

—_——

e 1. 1,337

«330 DATUM DIAMETER

1.4636 2
1.558
1.552
1.778
1.772
1.815
2.0211
Figure 1.17

1.
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Firing Record No. S-51042
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Firing Record No.
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Firing Record No.
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Firing Record No.
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BARREL NO.. 1 (2)
RAMP - LEFT:52° o
RAMP - RIGHT:51° 50!
STEP DOWN - LEFT: 63°
STEP DOWN - RIGHT: 60°

BARREL NO. 4(9)

RAMP - LEFT: 52° 11°
RAMP - RIGHT:53° 02!
STEP DOWN - LEFT: 623
STEP DOWN — RIGHT: 61

BARREL KO. 7 (6)

RAMP - LEFT: 53° 31
RA¥P - RIGHT:52° 27!
ST=P DOWN - LEFT: 61°
STEP DOVN - RIGHT: 60°

BARREL NO. 10(3)

RAMP - LEFT: 522 42"
RAYP - RIGHT:53° 30!
STEP DOWN - LEFT: 63
*STEP DOWN - RIGHT: 62

BARREL NO. 13

RANP - LEFT: 51° 21!
RAMP - RIGHT:52° 28¢
STEP DOWN - LEFT: ¢0°
STEP DOWN - RIGHT: 59°

Note:

16’

59!

33!
58'

34"
oL

31!
28"

Firing Record No. S$-51042

TABLE 1.26

5.56 MM
XML Carbine
Feed Ramp Angles (left &right)

" BARREL NO. 2 (1)

RAMP - LEFT:53° 14'
RAMP - RIGHT:55° 33¢
STEP DOWN - LEFT: 60° 24'
STEP DOWN - RIGHT:60° 55'

BARREL NO. 5 (8)

RAMP - LEFT: 51° 31'.
RAMP — RIGHT:52° 57!

STEP DOWN - LEFT: 58° 33
STEP DOWN - RIGHT:59° 15°

BARREL NO. 8 (5)

RAMP - LEFT: 52° 37
RAMP - RIGHT:51° 49!
STEP DOWN - LEFT: 59° 12'
STEP DOWN - RIGHT:61° o'

BARREL NO. 11
RAMP - LEFT: 51° 18'
RAMP - RIGHT:52° 27!
STEP DOWN - LEFT: 612 56"
STEP DOWN - RIGHT: 60  31'

BARREL NO. 14

RAMP - LEFT: 51° o

RAMP - RIGHT:50° 18"
STEP DOWN - LEFT: 60° 19'
STEP DOWN - RIGHT:59°  44°

BARREL NO. 16

RAMP - LEFT: 52° 10°
RAMP - RIGHT:s53° 38!
STEP DOWN - LEFT: 36°_ 0'

STEP DOWN - RIGHT: 34° 16'

1
page 43

BARREL NO. 3(10)
RAMP - LEFT:53° 50!
RAMP - RIGHT: 52° 27!
STEP DOWN — LEFT: ¢1°
STEP DOWN - RIGHT: 62°

BARREL NO. 6 (7)

RAMP - LEFT: 52° 10°
RAMP - RIGHT:52° 12°
STEP DOWN - LEFT: 50°
STEP DOWN - RIGHT: 60°

BARREL NO. 9 (&)

RAMP - LETT: 50° 56!
RAMP - RIGHT:51° 22!
STE? DOWN - LEFT: 59°
STEP DOWN -~ RIGHT: 58°

BARREL NO. 120
RAMP - LEFT: 540 51
RAMP - RIGHT:S3 245
STEP DOWN - LEFT: 640
STEP DOWN - RIGHT: 64

BARREL NO. 15

RAMP - LEFT: 50° 39¢
RAMP - RIGHT:62° 3¢'
STEP DOWN = LEFT: 59°
STEP DOWN - RIGHT: 61°

Number in ( ) is barrel number assigned after interchange test.

fl

C

3(C
1¢

11

2C
S&
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Firing Record No. S5-51042

TABLE 1.27. PARTIAL LIST OF XM4 CARBINE DRAWINGS

Drawing
Drawing Title No.

Carbine, 5.56 mm XM4 9390000
Upper receiver and barrel assembly 9390001
Cap, handguard 9390002
Handguard assembly 9390003
Handguard - 9390004
Liner, outer, handguard 9390005
Liner, inner, handguard 93 90006
Replacement barrel and front sight assembly 9390007
Sight and gas tube assembly 9390008
Barrel and barrel extension assembly 9390009
Lower receiver assembly 9390011
Sliding buttstock assembly 9390012
Buttstock, sliding 9390013
Lever, release 9390014
Marking, lower receiver Model XM4 939001 5
Gas tube assembly 9390016
Gas tube and plug assembly 9390017
Tube, gas 9390018
Extension, receiver 9390019
Nut, receiver extension A 9390020
Plate, receiver end 9390021
Spring, action 9390022
Buffer assembly 9390023
Body, buffer 9390024
Pin, lock (next assy. dwg No. 9390012) 9390025

Nut, lock pin (next assy. dwg No. 9390012) 9390026
Spring, locking (next assy. dwg No. 9390012) 9390027

Receiver, upper 9390028

Upper receiver assembly 9390029

Extension, barrel 9390030

Cam, burst (3-shot) 9390031

Hammer assembly 9390031
1:
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Firing Record No. S-51042

Figure 1.18. Showing 3-shot burst cam (PN-9390031) modification from M16A2
rifle design (PN-9349108). Arrows indicate area removed.
(Drawing not to i=FE scale.)

W
VIR )

|

'%)f///zl s

45°

52°

Figure 1.19. Showing feed ramp angle modification of XM4 carbine barrel
extension (PN-9390030) has an angle of 52 degrees. MI16A2
rifle component (PN-8448550) has an angle of 45 degrees.
(Drawing not to scale.)
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Firing Record No. S-51042
TABLE 1.28. INITIAL INSPECTION PROCEDURES

a. All weapons were inspected for conformity to applicable drawings and
specifications.

Included were the following:

(1) Bore measurements.

(2) Chamber measurements.

(3) Bore length.

(4) Rifling rate/direction of twist.

(5) Weapon weight (unloaded, without magazine or attachments and
maintenance equipment).

(6) Trigger pull force - all modes of fire.
(7) Headspace,
(8) Firing pin protrusion.
(9) Firing pin indent (hammer fall: all modes of fire, and inertia).
(10) Stock length of pull: all positioms.
(11) Airflow measurement of gas system.
(12) Visual/physical examination per MIL-R-63997.
(13) Magnaflux/zyglo inspection of component parts,
(14) Overall weapon length, width, and height.

(15) Weight of weapon when configured with attachments (e.g., bayonet,
M203 grenade launcher, MILES, etc.).

(16) Dispersion data.

(17) Attachment compatiability into Ml5A2 BFA, M7 bayomet, M203 grenade
launcher, MILES.

b. Analysis (ref criterion Ic, Ii, Ij, Im, Io ). The data

pertaining to each criterion are reviewed for compliance with the criterion on
a point estimate pass/fail basis.
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Firing Record No. S5-51042
INITIAL DISPERSION AND VELOCITY

TABLE 2.1A. TARGET DATA BEFORE INTERCHANGE

TARGET STATISTICS IW CEMTIMETERZ

THARGET H=D WsD EHS EVS 2 ES H
AMg4El T1 3.9 29 12.2 = o | 1S 14
“M4#l T2 S.8 4.5 17.3 14.7 13.4 14
“rid#l T2 o 2 2.1 11.2 B.1 12.1 18
“M4#l T4 4.3 2 12.4 2.8 14.7 18
“M4#1 TS 3.8 4,32 135 16.2 5.3 11
MEFAHN 4.1 22 13.5 1101 155

THEGET MHD MY D ME RSD [N H
“Ma#1l T 3.1 2.2 4.2 4,9 2.1 18
“Md#l T2 Saio F3 =.4 Ba T -18.1 14
AMd#l TZ 2.7 1eai? o 4.2 =3 16
ar #1 T4 Db 1 tomid 5.4 -EuT 18
AMa#1l TS 2.8 2 4.5 St a3,z 1&
MEAH 3.1 2.4 4,4 SLRE] 0]

# Covsriancs in =quare om.
TARGET STATISTICS IW IHCHES

THREGET HZD Ven EHE EVE ES H
s=id#l T .54 1.14 4,324 .64 4,92 14
M4l T2 1.3 1.75 .28 S.28 G i\
A4l T2 1.42 B,83 4,78 2.448 3.77 1a
AMa#1l T4 el | 8,93 4,38 .48 S5.58A8 14
AMd4#l TS 1.42 167 S.448 G.658 [ e 14
MEAHN 1.62 1.28 S 4, 38 5.35

TARGET MHID My D I RESD COM H
aMa4#l T1 1.21 1,88 1.68 1941 B, a2 14
‘Mag] T2 1.38 =31 2. 14 2.83 -1.57 18
AMawi 3 1.87 3.a7 1.42 1.64 -a. 24 18
AMdp1 T4 1.48 8,53 1.63 1.98 -1 .83 18
HMeR1 TF 1ol 1.13 1.78 2.24 0.8% 14
MEAN 1.23 .93 B 2.03 -, 43

4+ (ov = gy A AR i
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Firing Record No. 5-51042
TABLE 2.1B. VELOCITY DATA BEFORE INTERCHANGE‘

Rd Weapon Target Numbers
No. XM& 1-T1 XM4 1-T2 XM4 1-T3 XM4 1-T4 XM4 1-T5

Instrumental Velocity, fps

1 2769 2715
2 2769 2745
3 2780 2774
4 2723 2705
5 2743 2793
6 2775 2757
7 - 2778
8§ 2752 2750
9 2711 2753
10 2717 2760
Avg 2749 2753 - - -

page 4



Firing Record No. S$-51042

TABLE 2.2A. TARGET DATA BEFORE INTERCHANGE

TARGET STATISTICS IM CEHMTIMETERS

THARGET HZD WSD EHZ EVS ES H
amass T1L 4.4 2.4 1.2 9.4 12.3 18
aM3EzZ T2 303 2.6 1.4 7.9 12.5 14
HMagZ T3 4.3 2.4 R 19.2 14,2 1a
AMeEs T Sp i J.B 115G+ 18.7 11.8 1a
sMsss TS 2.0 Feit il 11.9 1.8 1a
MEFH 2.5 s 18.7 18.8 13.4

TREGET MHI My D ME RSD CoYs H
whagz T1 Fin 2 2.9 4.8 5.2 =8.3 1a
aMagz T2 2l 2] o 4.2 2.4 1a
“Hg#z T2 2.4 2.4 4.6 S.2 2.5 18
HM4EZ T3 2.9 3.8 4.7 5. =12 1a
AMa#Z TS 2.2 2.4 4.1 4.7 -4.8 13
MEAH 2.2 el 4.3 4.9 -1.8

# Cowvariance in sgquars cm.
TRARGET STATISTICS IM IMCHES

TRFEZET HZD VST EHS EYS ES H
“hsgs T1 1.57 1.33 4. 88 2.78 SaZa 14
alass T2 1.29 1.83 4.18 .18 4,31 18
“MdED T3 1.59 1,19 S.28 4,88 S.51 1a
AMaws T4 1.4¢ 1.44 4,58 4,28 4.85 18
“M4RE TS ) T g 1.47 3.28 4,74 S.11 18
MEAN 1.42 1.29 4,22 .94 S5.18

TREGET MHD MY D MR RSD CoVs M
HMAEE T .28 1..:1:3 1.282 2,498 -1.28 18
alisss T2 1.88 B,52 1.45 1.65 B.37 14
¥Masz T3 1.34 8,324 1.231 2.485 A.43 16
Hi+g2 Ta 1.16 1.17 1.83 2.5 —A, 238 18
“M3s: TS H, 28 112 1.81 1.54 -A.E2 14
ME AN 1.1S 1.85 1.78 1.93 -8, 23

+ Covariance in squares in.
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Firing Record No. S-51042

TABLE 2.2B. VELOCITY DATA BEFORE INTERCHANGE
Rd Weapon Target Numbers
No. XM4 2-T1 XM4 2-T2 XM4 2-T3 XM4 2-T4 XM4 2-TS
Instrumental Velocity, fps
1 2730 2779 2816 2814 2806
2 2795 2731 2770 2778 2810
3 2778 2833 2751 2796 2713
4 2790 2778 2760 2770 2806
5 2719 2812 2779 2758 2773
6 2745 2789 2780 2731 2699
7 2778 2764 2804 2762 2731
8 2787 2797 2774 2758 2822
9 2777 2772 2827 2804 2834
10 2717 2728 2788 2791 2809
Avg 2762 2778 2785 2776 2780
2
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Firing Record No. S-51042

TABLE 2.3A. TARGET DATA BEFORE INTERCHANGE

TARGET STATISTICE IN CEWTIMETERS

TARGET HSD Wl EH= EVs ES H
“M4#3 T1 4.1 LB 1o 1.2 12.4 1a
AM4ED T2 Sl 2.2 15.48 5.9 1.3 14
HM4HZ T3 Fad 2.7 1 fuee S.8 11.5 1@
AMA#Z T4 4.3 2t | e 19.2 11,4 18
AM4#E TS 4.5 2.3 14,7 7. 14.7 1a
MEF . 4.4 2.8 12.9 5.6 13.3
TARGET MHI M MR RSD CoOMV# H
AM4#2 T1 3.5 .8 4.3 S.4 -4.,8 13
AM4H#3 T2 4.2 1.8 4.7 .6 2.2 14
AM4E3 T2 .4 2.1 4.4 4.8 -a,8 1a
HMI#Z TOY 3.7 2.4 4.9 5.3 8,2 18
M4 EE TS 4.1 L 4.7 S.49 8.1 18
MEAN 3.3 2.2 4.7 Sei3 -8.5
*# Cowvarijiancs in sgquars Ch.
TARGET STATISTICS IW IMCHES

TARGET HZD WS EHS EYS ES M
AM4Es TL 1.64 1.44 4.548 4.868 4,88 14
AM4#3 T2 2.81 S = 6. 34 2.78 6,43 1
AMd#2 TS 1.54 1.87 4,44 3.44 4,53 18
KRM4H#Z Teu 1.69 b e 4.448 4. 88 4,49 18
H“M4#Z TS 1.598 @, 22 D38 2.98 S5.98 18

MERHM S i 1.14 5. s Z.48 Se23

TARGET MHI MY I ME RSD Col s« H
AM4#Z T 1.33 1.15 eteh| 2:13 -a.7v4 14
“Magz T2 1.668 a.ed 1.88 2.1%9 B, 34 18
HM4#S T3 1,34 = 1.71 1.85 -@3.12 1@
AM4#3 TEH 1.44 ST 1.%4 2.4a9 a.13 18
AM4ED TS 1.651 W67 1SS 2.11 a.a1 18

MEFRHM 1.4%2 5 = 1. 265 Z.83 -3, 8s

¥ Covariances in Squars in
2
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Firing Record No. S-51042

TABLE 2.3B. VELOCITY DATA BEFORE INTERCHANGE
Rd Weapon Target Numbers
No. XM& 3-T1 XM4 3-T2 XM4 3-T3 XM4 3-T4 XM4 3-T5
Instrumental Velocity, fps
1 2783 2772 2814 2844 2826
2 2768 2832 2800 2782 2751
3 2779 2786 2778 2787 2788
4 27717 2756 2781 2809 2815
5 2760 2795 2788 2793 2813
6 2775 2842 2796 2778 2786
7 2780 2747 2768 2813 2788
8 2787 2750 2798 2816 2740
9 2818 2801 2821 2700 2823
10 2783 2748 2797 2813 2830
Avg 2781 2783 2794 2793 2796
2
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Firing Record No. S$-51042

TABLE 2.4A., TARGET DATA BEFORE INTERCHANGE

TARGET STATISTICS IH CEHTIMETERS
TARGET HZD VST EHS EVS E= H
MMd#d T1 oh2 2.6 1.5 7.4 16.7 1
AM4d4 T2 3.9 2.8 14.7 g.6 14.8 1a
HM4E#4 T3 4.8 4,2 11.3 11.4 16.5 14
“Ma#d Te 5.1 a3 213 i7.8 278 14
KMa4#4 TS 4.4 2w 13.2 18.2 L3 14
MERH 4.7 3.7 15.5 1154 17.9
TRRGET MHD MWD MR ESD Covs H
KMa4d4 T1 4,2 2.2 5.4 5.2 =8 16
KMdHd T2 2.7 2.1 3.9 4.8 1.3 14
EM4#d T3 3.2 2.5 4.8 3.5 -15.4 18
AM4$#d4 T4 S 4.5 £.3 S.4 -2v.9 16
AMa#d4 TS 2.4 2.2 4.3 5.3 g2 16
MEAH 3.4 2.9 4.9 =, A -2.8
# Covariance in sgquars Cm.
TARGET STATISTICS IH THCHES

THREGET HSD VSI EHS EVS ES M
AMafd T 2.85 1.81 5.58 2.38 £.39 1
nMd#d T2 1.54 1.11 S.28 F.44 S.32 1@
aM4#s T3 1.58 1.88 4.74 4.540 f.51 ia
AM4#4 T4 2.33 2.32 S.48 7.0a 1a,33 16
“Madd TS are 1.16 5.28 4,84 S.41 18
MERHM 1.8¢ 1.45 S. 12 4.38 7.85

TARGET MHD MWD ME RZT COY# H
“Ma#d T1 1.65 B, 86 ) 2.38 -1.34 1a
AMa#d T2 1.88 .24 1.54 1.98 9,248 1a
AMd#d TS 1.27 1.38 1.89 2.29 -2.32 18
AMdgd T4 1.47 1.72 2.47 3.33 -4,32 14
AMd#d TS 1.34 g.a27 .7l 2.8v g, 37 18
MEAH 1.36 1.14 1.22 2,33 -1.328

¥ Cowvariance in sgquars in.
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Rd
No.

oOwm~Nowm W

—

Avg

TABLE 2.4B.

Weapon Target Numbers

Firing Record No. S-51042

VELOCITY DATA BEFORE INTERCHANGE

XM4 4-TL XM4 4-T2 XM4 4-T3 XM4 4-Th XM4 4-T5

2774
2779
2773
2757
2780
2787
2809
2758
2779

27717

Instrumental Velocity, fps

2805
2794
2771
2786
2780
2736
2802
2786
2787
2813

2786

2773
2789
2861
2807
2784
2769
2807
2788
2849
2806

2803

page 10

2842
2762
2833
2767
2780
2784
2765
2779
2727
2800

2784

2873
2773
2773
2781
2800
2777
2790
2805
2780
2835

2799



TARGET

XMHE5 T
72
T3
T4

75
MEAH

TAREGET

MEAN

TRARGET

XMH4ZS T)
T2
73
TY
TS

MEAM

TARGET

MEAH

# Covariance

TABLE 2.5A.

I
o
=

[R5 O (SO SR S
= o) 0

w
.
[

MHID

Ll R TR 2]
bt Y s PR <

2.5

# Cowvariance

H

[P
=

SR I e e
LOCREN R W I ]
£ 00 DD

—
.

(]
=4

MHD

DOURES S T (R (]

S S e e
PP I S

a,949

Tl

i

VS EHS
1.28 5. 48
B.33 5.14
1.47 2.548
1.43 3.1
1.3 2.56
1.322 z.92

MY ME
1.13 1,21
a,79 1.74
1.14 1.47
1,88 1.44
1.18@ 1.42
1.84 1.5%2
in s=quare in.

2

W

DO P EN I (R P

0]

=
-
=

SR L LS R

-

=3 1]

L I R IR I P

[A5]

DOCRE B L RN ]

-

= 0

n

SQuare Ch.

TARGET STATISTICS IH

m
05
o

[l
T = T W
RNy S U

-
=
=

MR

[T N S <%
@ o= =

4.4
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Firing Record

TARGET DATA BEFORE INTERCHANGE

CEMTIMETERS
EVS ES
g.4 fiead
Vel 13.4

12.2 1243
12.5 14.5
11.4 11.8
18.3 14.48
RZD Cob =

TARGET STATISTICS IM INCHES

EYS

3.38
2.58
4.28
S5.38
4.58

4.14

. A
o
=

= s
T B! BT O O
= 00 W 0

—
oo
oo

6.749
S.28
S.24
S.7@
4.97

CoY*

a.1%3
B.36
-a.59
-8.38
d4.18

-d.18

No.

18
18
1@
14
14

M
18
14
18
18
18

M

18
1a
1a
18
1@

S-51042



Firing Record No. S-51042

page 12

TABLE 2.5B. VELOCITY DATA BEFORE INTERCHANGE
Rd ﬁeapon Target Numbers
No. XM& 5-T1 XM4 5-T2 XM4 5-T3 XM4 5-T4 XM4 5-T5
Instrumental Velocity, fps
1 2776 2843 2804 2820 2834
2 2814 2756 2798 2775 =
3 2763 2805 2757 2805 2815
4 2731 2789 2811 2829 2780
5 2815 2814 2784 2814 2813
) 2800 2844 2798 2818 2799
7 2773 2803 2816 2784 2823
8 2770 2751 2804 2804 2762
9 2815 2813 2776 2772 2846
10 2745 2801 2791 2769 2786
Avg 2780 2802 2794 2799 2806
2



Firing Record No. S$-51042
TABLE 2.6A. TARGET DATA BEFORE INTERCHANGE

TARGET STATISTICS IH CENTIMETERS

TARGET HED Vs EHE EWVE ES H
“M4#s T1 2.6 1.7 2.4 Bl 9.9 14
HMa#s T2 243 243 B3 7.d T.d 14
“Me4Es T3 L) 1.5 S.6 S.1 5.3 14
HMdse T4 1.7 1.2 5.1 3.8 6.1 1@
AM4#e TS e 229 5.6 2.1 16.2 16
MERAH 2.1 149 E.7 g3 &.8

TARGET MHD MY D Mr RSD COYs M
HAM4#E T1 1.9 1.2 Eaid Sl BT 1a
AM4#E T2 1.8 1.7 259 3.3 -8.48 16
“M4BE T3 b ) 1.2 2ae 2.5 -8.7 18
XMa4#E T4 1.3 8.9 1.3 2.1 a.s 1@
“M4#5 TS 1aig 242 3.1 3.8 2.4 18

MEAH 1.7 1.4 28 2.9 12

¥ Cowvariance in =quare cmh.
TARGET STATISTICS IHM IMCHES

TARGET HSD VED EHS EYS ES H
“M4de T 1.88 B.89 3.38 2.48 S S 1@
AMa#E T2 Q.38 B.32 2.78 2.949 2.93 18
AM4#s TS B.77 3,83 2.208 2.948 2.48 148
H“M4#s T4 B5.69 .45 2.48 1.58 2.48 18
“M4#e TS A,35 12 2.68 3.68 4,82 14

MEAM 8.85 §.77 . B 2.43 i e

TARGET MHD MY T ME RSD COv#* H
“M4#e T1 a.74 A, 47 8,32 1.22 B.358 1a
AM4#e T2 B,72 B.657 pmr i) 1.28 -H.481 14
HM4#E T3 a,58 8,42 8,386 §,393 -3.14 18
AM4#E T4 a.51 8,36 B,.7a 4.23 5 e 14
“M4#e TS B.74 A, 35 1.21 1.42 8,327 18
MEAM B.67 8,57 8,37 115 a.19

# Cowvaria in sgquars in.
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Firing Record No. S-51042

TABLE 2.6B. VELOCITY DATA BEFORE INTERCHANGE

Rd Weapon Target Numbers
No. XM4 6-T1 XM4 6-T2 XM4 6-T3 XM4 6-T4 XM4 6-T5
Instrumental Velocity, fps

1 2836 2808 2820
2 2737 2786 2789
3 2799 2753 2804
4 2806 2831 2837
5 2755 2811 2790
6 2787 2802 2776
7 2762 2781 2791
8 2807 2803 2828
9 2799 2778 2780

10 2782 2781 2801

Avg - - 2787 2794 2802

2
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Firing Record No. S$-51042

TABLE 2.7A. TARGET DATA BEFORE INTERCHANGE

TARGET STATISTICS IH CEHMTIMETERS

TARGET HZD WS EHE EvE ES H
AM4#T T1 4.2 Fu 2 14.5 117 1351 14
AM4#7 T2 2.2 1.5 B3 4.3 &, 18
“MA#T T2 1.8 2.6 5.3 2.4 Hod 18
AMI#7T T4 2.7 3.4 o 11.4 12.48 18
AM4#7 TS Z.8 o 1 Q9.9 2.8 i) 18
MERAN 2.9 28T 2.9 2.9 14,5

TARGET MHD RREI] MR FED Con H
H“M4#7 T1 e 2.3 4.7 a0 4.5 18
HM4#7 T2 | 1.2 2.4 2a7 A, 14
HWM4#7T T2 1.4 2.1 2.8 3l 9.9 14
AMA#T T4 2.2 15 3.1 4.4 Z.1 14
AMA#T TS 2.4 2.4 4.8 4.3 1.8 1a
MERAM 2.3 Z.4 3.4 4.8 9.7

¥ Cowariance in s=quare ch.
TARGET STARTISTICS IH IHCHES

TARGET HSD WED EHE EVE ES H
“MaET T 1589 1.28 5.78 4,688 SRS ]
AMd#y T2 B89 |59 2.78 1.78 2l 1
AM4#7 T3 6,69 1.82 2.18@ 3.324 e 18
AM4#T T4 1.85 119 .18 4,54 4.74 148
AM4#7 TS 119 .28 .94 e .34 14
MEAH 1.14 1.86 2.549 3.5Aa 4.17

TARGET MHD R RY] ME RED TV H
AM4#T T 1.55 5 I b 1.83 2.22 G 18
“Ma47 T2 A.85 B.49 B,33 1,488 -8 14
AN4#T T3 a.54 a,22 1.48%9 1.24 5] 18
AM4H#T T4 a. 86 B, E5 1.23 10559 & 14
AM4EY TS .94 B, 368 1.38 1.89 (5] 14
MERAM B.21 @, 7vv 1533 1S5 .11

# Covariance in sguare in.
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Firing Record No. S-51042

TABLE 2.7B. VELOCITY DATA BEFORE INTERCHANGE
Rd Weapon Target Numbers
No. XM4 7-TL XM4 7-T2 XM4 7-T3 XM4 7-T4 XM4 7-T5
Instrumental Velocity, fps
1 2780 2789 2758 2811 2806
2 2768 2760 2794 2754 2761
3 2775 2781 2747 2787 2762
4 2757 2793 2799 2781 2716
5 2795 2756 2755 2792 2755
6 2766 2815 2762 2792 2735
7 2697 2730 2775 2813 2821
8 2746 2801 2783 2758 2769
9 2778 2779 2765 2753 2834
10 2720 2837 2789 2799 2773
Avg 2758 2784 2773 2784 2773
2

page 16



Firing Record No. §-51042

TABLE 2.8A. TARGET DATA BEFORE INTERCHANGE

TARGET STATISTICS IM CEMTIMETERS

TARGET HZD WST EHs= EY:3 ES H
AM4#2 T1 3.9 1.8 13.2 4.3 12.4 14
BKM4#2 T2 2.4 2.3 T 7.1 g.1 1a
HM4#8 T3 1423 .4 5.5 9.7 F.8 18
¥M4$2 T4 2.9 25 9.3 11.2 11.2 18
AM4#2 TS 2.3 2.8 g.8 8.9 = P | 14
MEAM 2.6 2.6 2.5 8.2 18,3

TARGET MHD MY D ME RSD COM# H
KMa$#3 T1 2.4 1.4 Brr] 3.9 a.2 18
“hdgz T2 2.4 1.8 2.9 3.3 -2.4 18
HM4HS T3 1.5 2.8 3.4 8.9 1.8 18
HM4Ha T4 2.2 1.8 2.4 4.1 8.3 i@
HM4#3 TS 1.9 2.1 3.3 3.8 8.1 18
MEAHM 2.4 2.8 3.2 2.8 P

# Covariance in s=quares cm.
TARGET STATISTICS IW INCHES

TARGET HSD YsSD EHS EVS ES H
AM4ES TL 1.38 d4.82 5.28 1.v78 S.28 14
“Ma%a T2 B.94 B, 98 2.98 2.268 2.18 1a
AM4#3 T3 9,74 1.24 2.268 3.268 2.88 1a
AM4#3 T4 1.15 1.12 3.948 4 .44 4. 448 18
AM4#8 TS a.39 1.18 2.68 3.548 259 18
MEAH 1.82 1.82 .36 3.24 4,85

TRREGET MHD My ME RSO CoN#* H
AMaH#3 T1 6,35 a.54 1.28 1.58 B, B4 16
AM4#a T2 H.73 a4, 71 15145 1,28 -8.,37 16
aMaf2 TE g, 53 1.@83 1.32 1.53 g.25 18
AM4#3 T4 B.35 g, &89 1.35 1.561 0,85 16
AM4#3 TS 8,78 8,32 .29 1.42 B8 16
MEAH 0,73 q.77 1.27 1.48 -@., 88

¥ Cowvariances in sgquare in.

page 17



Firing Record No. S-51042

TABLE 2.8B. VELOCITY DATA BEFORE INTERCHANGE

Rd Weapon Target Numbers

No. XM4 8-T1 XM4 8-T2 XM4 8-T3 XM4 8-T4 XM4 8-T5

Instrumental Velocity, fps
1 2765 2806 2786 2772 2774
2 2777 2772 2760 2861 2728
3 2753 2792 2772 2819 2790
4 2794 2780 2775 2788 2804
5 2798 2748 2815 2806 2705
6 2758 2812 2823 2790 2808
7 2764 2786 2772 2783 2748
8 2742 2835 2831 2790 2753
9 2799 2783 2803 2780 2787
10 2790 2794 2749 2766 2800
Avg 2744 2791 2789 2795 2770

2
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Firing Record No. $-51042

TABLE 2.9A. TARGET DATA BEFORE INTERCHANGE
THRGET STATISTICS IH CEMTIMETERS

TARGET HZD - W50 EHS ENS ES H
AMgH? T1 2.3 3.9 9.7 12.4 13.3 14
“M4#9 T2 2.8 3.4 g.1 13.5 14.1 14
AM4#S T3 3.8 5.3 11.7 17.8 12.4 14
HWHM4#9 T4 2.6 4.1 3.6 12.7 14.7 18
“Md4#? TS 5.2 3.4 28.8 2.9 2|. 7 14
MERAM 3.2 4.8 11.7 153.1 16.2

TARGET MHD MY D ME RSD CoV= M
AM4#? T1 2.1 3.8 4.1 4.8 -3.4 18
“M489 T2 z.4 2.8 .4 4.2 -4.6 18
M489 T3 2.9 3.9 5.9 &4 -2.4 18
HM489 T4 2.8 3.3 4.4 4.9 E.5 18
AM4#3 TS 4.8 2.9 S.5 B.7 4.3 18
MERN 2.6 2.8 4.5 S.4 =1.

% Cowvariance in sguare cm.
TARGET STATISTICS IN INCHES

THRGET HSD VED EHS EYE ES M
Hrd4#3 T1 1,99 1.55 3.80 4.348 S5.22 14
AM443 T2 1.81 1.324 3.28 2.38 S.54 1a
HMaE3 T3 1.41 2.89 4.548 7.8 7.239 18
“M4#F T4 1.684 1.63 3.448 S5.684 5.78 18
AM4#3 TS 2.2V 1.33 2.18 3.58 .13 1a

MERAH 1.37 1.59 4.82 S.14 .38

TARGET MHD MY MR R5T CoN* M
AM4E9 T1 8,82 1.17 1.63 1.58%9 -B.53 1
AM4#3 T2 a8, 20 B,.v73 1.33 1.58 =#.71 1a
AMaHs T3 1.13 1.53 2.13 2.52 -\, 37 18
AM4#9 T4 B.73 1.28 1.53 1.%94 1.82 1@
AM4#3 TS 1.57 1.14 2e 13 2.64 -H.75 19
MERN 1.82 1.18 1.78 2.13 —@.27

¥ Cowvariance in square in.
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Firing Record No. S-51042

TABLE 2.9B. VELOCITY DATA BEFCORE INTERCHANGE
Rd Weapon Target Numbers
No. XM4 9-T1 XM4 9-T2 XM4 9-T3 XM4 9-Té4 M4 9-T5
Instrumental Velocity, fps
1 2754 2790 2793 2817 2765
2 2789 2750 2761 2790 2757
3 2778 2760 2759 2755 2769
4 2727 2773 2734 2769 2731
5 2776 2742 2777 2773 2743
6 2777 2719 2765 2748 2766
7 2767 2742 2774 2775 2755
8 2749 2814 2785 2762 2760
9 2753 2779 2793 2786 2762
10 2779 2710 2810 2783 2752
Avg 2756 2758 2775 2776 2756
2
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THRGET

sM4#18T1
AM4#1BTZ
AMSH#1BTE
AM4#18T4
AM4#LIBTS

MEAH

TARGET

AM4#1BT1
AM4#1BT2
AM4#18T3
AM4#18T4
AMEH#18TS

MEAH

THRGET

AM4#18T1
AMa#1aT2
AM4H1BTE
AM4#18TS
AME#1aTS

MERAHM

THRGET

AM4#18T1
AMEH1aTZ
AMEH1ATS
AME#13T4
AMG#1aTS

MERAM

TABLE 2.10A.

HSD

[ R (5 (S (W]
Ry Gy 00 @
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TARGET DATA BEFORE INTERCHANGE
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TABLE 2.10B. VELOCITY DATA BEFORE INTERCHANGE
Rd Weapon Target Numbers
No. XM& 10-T1 XM4 10-T2 XM4 10-T3 XM4 10-T4 XM4 10-TS
Instrumental Velocity, fps
1 2747 2817 2763 2774 2803
2 2800 2789 2823 2760 2785
3 2727 2755 2735 2784 2812
4 2776 2746 2743 2774 2797
5 2751 2753 2801 2731 2777
6 2744 2733 2805 2810 2801
7 2757 2759 2778 2792 2796
8 2759 2777 2799 2755 2789
9 2799 2783 2815 2780 2811
10 2818 2760 2789 2793 2799
Avg 2768 2767 2785 2775 2797
2
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