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'STAR G2
LANES o AL c s O
= TR T
s  Typm = 4 14 1z [ o

DISTANCE READING Lrotadn ¢ wEAL ,'»VFT REAL NG 5 OSTANCE READ NG OISTANCE REZDING

i1%s  lywac ES W IR W 2 D B ot | 1827, 61,0 11120 Il 85,0 618

12.0 2540 4240 Rl 1240 $£5 4240 2620 | B87.0 617

. 22,25 2833 44,0 W577 1l 12,25 4637 43, .619 | 87,6 2613
12,40 2638 4640 .576 | 12.40 | ,636 46,0 620 | 88,0 2614
12,60 | .B61G 48,0 | o576 12.80_ 623 48,0 A620 | 88,5 2614
_12.732 | .603 50,0 o577 12,732 623 | 50.0 620 '

12,25 +«602 51,0 + 878 12.75 +624 51,0 +818 M 1522.__
_13.0 ({17596 520 o578 || 12.0 | .624 5240 2620 ] 87.5 2572
_13.15 +DOB1 54,0 +078 12,75 +«£19 54,0 o620 785 2976

14,0 579 Jl1l 5640 JBTT | 14a0 a61¢ 5640 A620 124,76 | 676

15.0 LS80 58,0 577 15.0 2819 58,0 W61 [ 13,75 a583___
—16.0 .578 60,0 _| 4577 || 1640 ,618 6.0 4620 12,76 119603
17,0 | .579 6l.0 #5786 17.0 818 81,0 820
~18.0 | .577 6240 L576 ]| 18,0 816 62,0 620

20,0 576 84,0 878 20,0 TL819 6440 2520 Plug Gage
_21.0 ! ,575 66.8 578 1 21.0 615 6640 2620 12918
—220 875 58,0 o577 22,0 61& 68,0 6819

24,0 +575 7040 577 1 __24.0 «B16 70.0 . risnz. Gage Zere

24,75 575 71.0 577 24,15 #5616 71.0 A615 | lands | 12576

2640 2575 7240 | .57E 2640 #6817 7240 616 1§ Grooves | 13618

2840 .575 74,0 . .576 | 2840 61§ 74,0 618

30.0 576 75.5 | _.575 || 30.0 616 || 75.5 619
~B3lal | 4BTH 7640 : L5758 | 31,0 4618 7640 617
3240 | o575 | 78,0 577 | 32,0 +618 78,0 o618

33,0 578 g‘ 80,0 878 _33.0 JB1E 80.0 .618

34,0 576 | 81,0 574 3440 A622 81.0 619

3540 571 82,0 ! o575 || 3540 621 82,0 2619
360 2576 83,0 W575 | 3640 619 83.0 .618

2645 A576 BAL0 | 575 365 £617 84,0 A617

36.75_ | 576 85.0 | L8676 | 36,75 | 612  Jro wa scuns 1388
—37.C o _| JATH 87,0 1 <£75 37,0 818 0ate  4e3=Gl

37.5 J575 8.5 |__.575 | _27.5 B20_ flowe. coaverer ] 9E72

38,0 575 8840 572 % 38.0 | .620 Josiece  BB9000

8845 2572 ' 40,0 «620 540580 BY Co Ko So

v iis2 " Table I Appendix &
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) STAR GAUGE DATA
Panc-arG-100
CONFIDENTIAL
Atl meas.remerts taxen from treech face Gun Cotg Stargauge @
~JANRS — ———GROOVES s T
SOMM "/ Type A 14 17 12378
DiSTANCE READING DISTANCE READ & 21STANCE READING DISTANCE READING 01 STAKRCE I READING

1125 1 %659 41 1%578 | 1125 1 %554 41 1%22 g0 11%22
12.0 2641 42,0 2977 12.0 2640 42.0 _a623 B7.0 | o622

. 12.25 +640 44,0 | .576 412,25 <640 44,0 2623 8745 | 4622
12.40 «56329 46,0 .578 112,40 a£42 46,0 624 8840__ | o621
12,60 2619 48,0 2978 I 12.6Q 2628 48.0 2624 88.5 | o620
12,732 2606 _ 50,0 «580 o732 | .624 48,0 _a624 . ——
12,15 604 51.0 #580 [l 12,75 o824 R1.0 624
13,0 +600 52,0 | .58 l13.c 629 §52.0 4623
A3.75 [ 186 || 54.0 A581 | 13475 626 54,0 | .623 ¥ w577
14,0 .582 5640 «580 | 14,0 A623 £640 623 F 7% 117677
15,0 +581 58,0 .578 15,0 822 1| 58,0 o621 Il 75,5  11%678
1640 «580 60,0 «578 1 16.0 524 60e0 623 I 24,75 19675
17.0 <581 81,0 «878 § 17,0 <624 81.0 o823 13.76__ {1%85
1840 2578 62.0 2579 [ 18,0 4620 6220 | o623 12,76 [1%606
2,0 «576 64,0 2579 0,0 «619 64,0 4622
21.0 +575 6640 .580 [ 21,0 _.618 RE.0_ | 623 I Plug Gaga
2249 2675 68,0 2580 | 22,0 2618 6840 623 12 %623
2440 976 7040 «D79_ || 24,0 621 70,0 622
24,75 2575 7)e0 2579 || 24,75 2622 71.0 «623
260 | LB7F 7240 #5781 2640 +619 7240 <623 lIStar Gage Zere
28,0 «576 74,0 578 1 28,0 521 74.0 622 || landa | 1975
30.0 2575 7545 +579 3040 618 7545 «622 I Greoves| 17618
31.0 2575 760 2378 1 31.0 2618 7640 2621
3240 875 7840 . 4580 i 32,0 «619 78,0 2622
33,0 | 575 | 80,0 | 579 33,0 | ,620 | 80,0 | 622
3.0 | .56 | 81,0 | 578 [34,0 | 624 | 81,0 | .62
36,0 576 82,0 578 11 35,0 I 4622 8260 622
5640 #5756 8240 578 | 36,0 | 2622 83.0 2622
3645 2975 84,0 «S78 | 36,5 620 84,0 622
36,75 575 85,0 o578 38475 «834% T, f. . E..ll 1748
3720 2582 87.0 2577 13740 622 DATE 4-4-51
3745 580 | 87.5 | .577 |ar.s 623 [ owerss 19578
390 | .682 | 85.0 575 1 39.0 JB24 _[lrisTance 21000
40,0 | 580 8B4.5 #2576 _[40.0Q i 2624 GALGED A Co Ko Sa
CONFIDENTIAL PRIC-9-12-46-34

Sesurity Information Table II Apreamdix A
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S1AR GAUGE DATA
PRNC-NPG-108
CONFIDEKRTIAL
LS ALl meas.remerts taken from bresch me'GROOVESGW Cote. sta-gacge (X)
Cay wr 1 woo. Cua e, ORIGIN OF PORE
408 Type A _1s 17 12375
DiSTANCE READING D1 STANCE READING D1STANCE READING 01STanCE READ NG DISTANCE READING
1135 17%659 41,0 13582 I 1135 19654 41.0 1321 85,0 12619
1240 2641 4249 2581 1 12,0 2638 4240 2621 87,0 2618
‘ 12,25 641 44,0 2681 | 12,25 2641 44,0 | .621 | B87.5 2618
12,40 | L640 4640 .582 | 12,40 2640 ‘4640 622 88,0 1618
12,60 <624 48,0 +583 [ 12,60 624 48,0 622 88,5 2618
12,732 «610 50L0 .585 112,732 -£23 50,0 | 822
12,78 1 L609 i 51,0 «b86 [ 12,75 2623 6140 2622
1340 | 604 52,0 587 | 13,6 529 52,0 __ o822 1%80
15,76 | 1%588 54,0 +5BE_J| 13,75 +620 54,0 821 87.5 |1%80
14,0 2584 5840 2585 | 1440 2821 | 56,0 2621 75.5 _ 1%R80
180 »583 5840 .583 | 15.0 2624 5840 | L6820 | 24475 |1%676
16,0 2583 60,0 2580 || 16.0 619 60,0 «620 H 13,76 |1%6RS
A7.0. 2585 6140 2580 [ 17,0 «620 61,0 <520 12,75 132610
18,0 «580 £240 2581 12,0 LA17 i 62,0 <520
20,0 6177 £4.0. 581 ! 20,0 517 64,0 620
21,0 2576 66,0 582 1 21,0 <513 6640 619
2240 2576 68,0 2582 Ji 2240 614 68,0 2818 Plu_&p_
24,0 «576 7040 «581 | 24.0 «616 704,90 «619 12 "848
24275 2676 71.0 2580 124,75 2617 710 2619
26840 | L5576 7249 2580 126.0 2612 1240 2618
28,0 | L5717 7420 2580 ['28.0 1618 7440 2619 fiStar Gage Zere
30,0 2517 7545 .581 r30,;) 1615 7525 2619 12576
31.0 «571 7620 2580 || 3140 617 7640 +619 Grooves |1 3618
32,0 2576 780 2582 113240 +614 78.0 2619
33,0 | L8765 ._| 80.0 582 133.0 L5610 80,0 2019
34,0 577 81.0 582 34,0 619 81.0 519
3520 2577 82,0 2581 36,0 2618 82,0 2619
36,5 576 82,0 2580 W) J616 | B3.G #5619
36275 2575 84,0 | o"79 136675 2610 84,0 2619
370 | .59¢ 8540 2580 _ 3740 2621 P SEm. ROuNDS 405
A%.56 586 B87.0 o580 [137.5 621 OATE 4=5-51
28,0 587 87.5 +580 [138,0 o621 SMALL OIAMETER 15675
29,0 .588 8340 #580 [/39.0 2622 DISTANCE 269000
40,0 2586 88,5 2580 14040 2622  leauseo ey Ca Ka Sa
TONFIDENTIAL TRRC—0-10-40- 3

Security Infermatien Table IIX Appendix A
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STAR GAUGE DATA
PRaC-aPG-108
CONFIDENTIAL
A\ msas.remar®y taren from dreach face Gun Cota Stargauge @
LaNDs CROQVES
LAl e oo, Gun a0 SRIGIN OF BOPL
Aol . ___Typs - & 14 2375
O1STANCE READ NG DISTANE READ 4G CisTanCe RFEALING DISTANCE READING D1STANCE READ ING
uRs 18657 41,0 17576 [ 1175 | 17665 41,0 1.%620 86,0 13621
12,0 2641 4240 . W576 F 12,0 | _.641 {1 42.0 <619 87,0 262}
! 12425 647 44.0 J578_ || 12,25 644 4440 620 | 87,6 | 4621
12240 2642 45,0 2977 I 12440 2643 46.0 2620 88,0 | ,822
12,80 2627 48,0 2578 f 12,60 629 48,0 620 88,5 | 1621
124752 .617 5G.0 #5877 12,732 629 50,0 820
12275 2611 ' 1.0 578 || 12475 £30 51,0 £20
130 | 607 | 5240 «578 §l 13.0 .638 5240 -620
13476 | 1'590 | 6440 2578 | 13475 1631 54,0 .| _,620
4.0 2585 5640 2578 | 14,0 .628 360 . .. o620 )
156.0 o585 58,0 —af77 § 15.0 628 8,0 £18
16.0 «584 €0.Q «877_ 1 _16.0 ~627 6040 620
1.0 588 81.0 #5768 | 1740 .628 61,0 »620 " 17676
18.0 2580 6240 L8577 | 18,0 521 £2,0 620 } 87,6 "7
2040 +578_ 64,0 #8177 i 20,0 621 64,0 620 78545 971
21,0 2577 66,0 «578 || 21,0 «618 6640 «620 24475 2577
2240 <577, 68,0 <57 22,0 o621 68,0 619 13275 | #5891
24,0 577 1040 2578 | 24,0 2822 70.0 619 12,75 (19612
24.75 25877 71.0 J876.1_24,75 <522 71.0 <618
2640 577 720 87T § 28,0 813 72,0 618
2840 #5717 7440 5771 28.0 +618 74,0 82
3Q40Q o976 7545 _ o077 (30,0 | 618 75.5 o6l
31.0 576 7 640 H771 31,0 618 7640 252
3290 575 7840 : 577 3240 618 7840 62 Elug_ﬁufu
33,0 2576 80a0 | 4576 33.0 518 80,0 620 | 129686
34,0 o577 8l.0 o570 34,0 621 81.0 2621
35.0 517 B2.0 | _ 8761 35,0 521 82.0 521
3645 577 83,0 57 36458 «618 33,0 .620
36475 o517 84.0 LA76 136,78 813 84,0 520
3740 577 B840 8775 37ed ., S838._g70 70 tones 2488
3745 2577 8740 o876 | 37.5 819 foATE §=7+51
3840 2576 8745 #5761 3840 o619 fsvmL pisweien ) %575
3920 | L6785 88,0 #5765 §  39.0 o619 JIvisTaNcE 3279000
40,0 #6575 88,5 2570 i _40.0 | 4620 §54UGES Y Lo Ko Sa.
CONFIDENTIAL TRNC-9-13-48-3

Security Informatiem Table IV Appendix A
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STAR GAUGE DATA
Pac-arce108
CONFIDENTI}*L U1 mgas.remgets tanan frrm hraarn faca Gon "ola r
LANDS 19575 ’ o o i GBQQ']'[ESO_JJQ,lg sarsnse (O
e s ray, T

LoMM o/ Type A 14 17 275

DiISTANCE READING LiSTANCE REAT NG 2 STaNCE READING DISTANCE READ ' NG DISTANCE READING
11925 1958 | 41.0 |1%579 0 11w2s | 1w543 I 41,0 119621 185.0 1921
12.0 L2640 | 42.0 | 578 [ 12,0 639 1§ 42,0 623§ 87.0 621
12,25 | L6451 44,0 | ,579 ) 12,251 L6LG-| LL,O 622 1 87,5 621
12.40 LOLL | 46,0 | ,579 0 12,40 638 | 46,0 .622]188.0 2621
12.60 627 4 L8.0 | .579 | 12,60 | .632 || LB.O .H22188,.5 .620
12.732 | .6174 50,0 | .580 § 12,732 ,633 | 50.0 | .622
12.75 614 | 51,0 | 580 | 12,75 | .A35 | 51.0 522
13.0 b10 1 82,0 | .581 ¥ 13,09 LOu5 | 52,0 | .62]1
13.75 19594 3 54,0 | .58C § 13.75 1 L.636 | 54.0 | .620
14.0 589 1 56,0 | ,580 1 14.0 635 | 5640 521 M (19581
15.0 588 | 58,0 | .580 || 15.0 J628 | 58,0 621 187.5 | .580
16.0 | _.586 | 60.0 | .579 § 16.0 L0619 [ 60,0 1 L6210 75.5 J580
17.0 2592 1 £1.0. | 580 { 17.0 2527 1 61.0 | 521 124,75 | 579

8.0 £581 || 62,0 £280 1 18,0 616 | 62.0 J621113.75 +598
20,0 | L580 | 6L.O 2580 || 20.0 615 } 64.0 H2014 12,75 119616

21.0 2579 | 65,0 | .580 | 21.0 612 1 66.0 620
22.0 | .578 | 68.0 | .58 22,0 611 | 68.0 621

24,0 25727 | 70.0 | .58 2040 620 1 70.0 520

24475 578 4 71,0 | ,581 3 24,75 | 623 § 71.0 519

26.0 578 § 72,0 | .58 26.0 H18 72,0 618

28,0 578 | 74,0 | .580 I 28,0 621 | 74.0 .618 | Plug Ghge
30,0 «578 | 75.5 .580 i 30.0 519 1| 75.5 .618 1217b5
31.0 £ 578 76.0 .580 4 31,0 .620 | 76.0 .518

32,0 .576 | 78.0 | .581 || 32.0 618 | 78.0 519

33.0 .576 || 80,0 ! ,581 | 33.0 618 | 80.0 .619

34,0 5771 81.0 L5804 34.0 522 1 81,0 H19

3540 578 | 82,0 | ,579 || 35,0 621 | 82.0 |..619

36.0 « 578 83,0 <579 il 36,0 618 |t 83.0 620

36.5 2578 | 84,0 | ,580 | 36.5 518 4 84,0 6200 B S
36475 5377 5.0 | L581 § 36,75 633 %o cnoevas  3gps

3%, | .579 87,0 | ,581 § 37,0 | ,62) joc 6 = B = 81
7.5 | L5801 87,5 | .580 | 37,5 | 622 lwwiemess 10876
39.0 2579 | B6.0 | .579 . 39,0 | .62 [eewce 329000

GONFIDENTIAL et 1N
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CONFIDENTIAL

Inspection, Proof an
4LOmm Gun Barrel Type A M
[£Y PR PR PThoma . Wand

\HU&) UMOIAUIE LAITL ™ NOoOOVAE

Rd. Velocity Pressure

Noo ~fls Tons/in2 Rgmarke
1038 - - Warning BRd.

1039 2829 - Warming Rd.

1040 3075 2542 Proof Rd.,

1041 3085 2442 Proof Rd.

1042 2846 - Relieving Rd,
STANDARD FIRING SERIES NQO, 7 ANDAR RING R 0, 8

0 sio heck Cold Frosion Check

Rd. Veloecity Pressure Rd, Velocity Pressure
Noo _ffe  Ionsfin2 = Nes  _f/s = ionsg/in?
1043 2969 - 1216 2817 -
1044 2847 18,9 1217 2800 17.3
1045 2839 18,6 1218 2833 18,2
1046 2831 i8.2 1219 2837 18.0
1047 2823 17.7 1220 2821 177
1048 2831 18,4 1221 2819 1842
1049 2843 18,4 1222 2831 1844
1050 2833 18,6 1223 2813 18,0
1051 2829 17.7 1224 2819 1840
1052 2809 17.1 1225 2803 17,3
1053 2823 17.5 1226 2807 18,0

Burst Firing, Nineteen 8-rd.
Bursts Velocities first four
rounds each burst

Burst Round Round Round Round
Number No, J Hog 2 Noe 3 Nos &

115 2967 2965 2969 3025
116 2967 2976 3005 2956
117 2967 2955 2947 2949
118 2970 2938 2927 2932
119 2949 294L,0 2970 2969
120 2919 2927 2925 2927
121 2934 2927 2925 2923
122 2932 2929 2919 -

123 2929 2919 2942 2944
124 2932 2927 2929 2938
125 2910 2938 2892 2913
126 2938 2913 2908 2938
127 2932 2942 2873 2895
128 2947 2938 2942 2940
129 2942 2929 2927 2960
130 2886 2913 2906 2925
131 2898 2930 2919 2934
132 2925 - 2917 2886
133 2890 2900 2913 2906

CONFIDENTIAL
SECURITY INFORMATION

Buret Firing, Nineteen 8-rd.
Bursts Velocities first four
rounds each burst

Burst Round Round Round Round
Nygber No, 1 No, 2 Nos 3 Nog &4

134 2953 2947 2953 2970
135 2981 2970 2955 2975
136 2979 2992 2984 2951
137 2953 2953 2968 2962
138 2940 2940 2919 2957
139 2938 2951 2927 2910
140 2929 2921 2929 2951
141 2923 2940 2942 2906
142 29L0 2936 294L0 2944
143 2937 2935 2948 2913
144 2924 2939 2920 2948
145 2869 2958 2937 2941
146 2877 2933 2908 2906
147 2900 2920 2898 2945
148 2904 2898 2919 2927
149 2888 2929 2904 2998
150 2904 - 2902 -

i51 2892 2877 2890 2906
152 2894 2863 289, 2892

APPENDIX B

btz i,
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CONFIDENTIAL NPG REPORT NO, 982

Inepection, Proof and Firing Tests of
4LOmm Gun Barrel Type A Mods 14 Serial No, lz
(Mo /

Molybdenum Liner - Westlinghouss No. BL 338

- @y R G @R wm W e em W@ 4 G B W W = M W = ™ - e o o - »

AB I tinu
0 osion Check Hot Erosion
Rd. Velocity Pressure Rd, Velocity Pressure
No, 44 Tons/in2 Nos £/s Tons/in2
1206 2796 1647 1379 2763 1545
1207 2796 1649 1380 2776 1642
1208 2803 16.7 1381 2773 16.2
1209 2790 1647 1382 27173 1545
: § 1210 2790 1642 1383 2775 16.1
- 1211 2790 1647 1384 2776 1647
; 1212 2792 17,1 1385 2771 157
1213 2782 16.9 1386 2788 1649
1214 2755 16,1 1387 2803 16.7
1215 2763 16,7 1388 2775 1543

CONFIDENTIAL
SECURITY INFORMATION 2 APPENDIX B
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CONFIDENTIAL NPG REPORT NO., 982

Ingpection, Proof and Firing Tests of
?Omm Gun Barrel Type A Mod. 14 Serial No, 17
(Mslyd

denum Liner -~ Wastinghouse No., RL 338)

TABLE VII
4LOMM GUN TYPE A MOD. 14 NO. 17 (BL 338)
TABULATIQN OF VELOCITY AND PRESSURE DATA
STANDARD FIRING SERIES NO. 9 STANDARD FIRING SERIES NOo 10
Cold Erosion Chegk Cold Erosion Check
Rd, Velocity Pressure Rd. Velocity Pressure
No, £/3 Tons/in2 Noe £/s Tong/in2
1389 2813 - 1576 2792 -
1390 2829 18,0 1577 2835 18,0
1391 2841 18.4 1578 2801 177
1392 2829 17.7 1579 2819 18,0
1393 2815 17.7 1580 2835 18,2
1394 2839 1745 1581 2829 177
1395 2807 17.3 1582 2827 16.7
1396 2843 16.9 1583 2817 1549
1397 2847 18.4 1584 2823 17.3
1398 2831 18.9 1585 1801 177
1399 - 18.4 1586 2815 177
Burst Firing, Twenty-one 8-rd. Bv 3t Firing, Nineteen 8=rd.
Bursts Velocities first four Bursts Velocities first four
rounds each burst rounds each burst
Burst Round Round Round Round Burst Round Round Round Round
Number Nos 1 Nos 2 Nos 3 Nog 4 Number No, 1 No. 2 Noe 3 Noo, &4
153 2947 2951 2942 2984 174 2692 2973 2975 2990
154 2968 2966 2947 2966 175 2970 - 2953 2953
155 2919 2949 2955 - 176 2964 - - 2975
156 2921 2917 2938 2947 177 2927 2932 293L 2953
157 2934 294LL 2929 2949 178 2925 2938 2949 2942
158 2923 2919 2921 2925 179 2898 2949 2947 -
159 2939 2934 2949 2915 180 2910 2923 2938 -
160 2934 2921 2919 2917 181 29214, 2921 2888 2940
161 2890 2910 2936 - 182 2896 - 2921 2898
162 2900 2906 2906 2900 183 2915 - 2896 2915
163 2932 - 2921 2910 184 2910 2908 2921 2915
154 2890 2883 2896 289 185 2896 2888 2900 2902
145 2896 - 2910 2896 186 2902 2853 2932 2919
166 2867 2906 2917 2932 187 2898 2923 2911 2934
167 2921 2896 2921 2917 188 2900 - 2904 2921
168 2883 2877 2908 2900 189 2917 2908 2930 2906
169 2877 2877 2902 2881 190 2883 2900 2902 2923
170 2879 2904 2902 2908 191 2892 2871 2908 2881
171 2865 2917 2894 2896 192 2875 2900 2867 ~-
172 2871 2879 2879 2917
173 2875 2877 2888 2894
Hot Erosion Check Hot Erosion Check
Rd. Velocity Pressure Rd. Velocity Pressure
Nog £/s Tons/in2 Yo, £/s Tons/inZ2
1566 2790 1649 1739 2957 16,1
1567 2798 1645 1740 2730 1he5
1568 2794 1647 1741 2775 13.9
1569 2790 1Le5 1742 2759 16.1
1570 2784 16.1 1743 2778 1449
1571 2761 1461 1744 2713 1601
1572 2681 1645 1745 2776 1642
1573 2809 1641 1746 2769 1549
1574 2765 16,1 1747 2741 1642
1575 2757 1543 1748 2728 1345
CONFIDENTIAL

TTON APPENDIX B




CONFIDENTIAL NPG REPORT NO, 982

Inspsction, Proof and Firing Tests of

4LOmm Gun Barrel Type A Mode. 14 Serial No. 17
(Mclybdenum Liner - Westinghouse No. BL 338)
TABLE VIII
LOMM GUN TYPE A MQD, 1L NO, 17 §§L 338)
TABULATION OF VELOCITY AND PRESSURE DATA
STANDARD FIRING SERIES NO, 11 STANDARD FIRING SERIES NO, 12
old osion Check old Erosion eck
Rd., Velocity Pressure Rd. Velocity Pressure
No, £ Tong/in2 Nogy ~fls Tons/in<
1749 2818 - 1922 2826 -
1750 2818 18,0 1923 2818 1743
1751 2826 18,2 1924 2885 1647
1752 2820 1647 1925 2789 13.9
1753 2830 18.4 1926 2779 1547
1754 2808 1645 1927 2793 171
1755 2826 177 1928 2812 18,0
1756 2824 1642 1929 2814 17.7
1757 2802 1647 1930 2812 1549
1758 2808 1647 1931 2793 1745
1759 2802 16.1 1932 2816 18.2
Burst Firing, Nineteen 8-rd, Burst Firing, Nineteen 8=rd,

Bursts Velocities first four Bursts Velocities first four
rounds each burst rounds each burst

Burst Round Round Round Round Burst Round Round Round Round
Number No. 1 Nos 2 Nogs 3 No, & Number No. 1 No. 2 No, 3 No, &4
193 2946 - 2939 2926 212 292L 2946 2931 2954
194 2946 2945 2931 2891 213 2939 2952 2929 2954
195 291, 2883 2903 2926 214 2939 2916 2924 2931
196 2920 2916 2918 2926 215 292, 2918 2910 2929
197 2922 2929 2903 2918 216 2889 2916 2931 2926
198 2910 2903 2897 2916 217 2897 2918 2916 2903
199 2905 2921, 2920 2935 218 2897 2910 2916 2903
200 2899 2903 2860 2916 219 2916 2912 2887 2903
201 2887 2883 2903 2916 220 2905 2910 2885 2907
202 289, 2899 2903 2916 221 2893 2893 2901 2916
203 2914 2903 2897 2899 222 2901 2860 2858 2910
204 2883 2926 2901 2899 223 2905 2905 2912 2893
202 2893 2905 2903 2901 224 2860 2852 2912 28176
20 2880

- 2897 2895 225 2870 2874 2895 2870
207 2870 2874 2876 - 226 2870 2874 2903 2903
208 2883 2907 2893 227 2876 2860 2844 2862

209 2887 2893 2870 2883 228 2860 2854 2870 2885

210 2872 2895 2885 2874 229 2822 2870 2874 2862

211 2828 2883 2870 2903 230 2860 2876 2883 2866

Hot Erosion Check Hot Erosion Check

Rd, Velocity Pressure Rde Velocity Pressure

No, £/s Tong/in2 Nog £/s Tons/in2
1912 2747 1647 2085 2728 1541
1913 2785 16.2 2086 2762 16,2
1914 2777 16,7 2087 2751 1641
1915 2802 16.5 2088 2773 157
1916 2781 1649 2089 2741 1447
1917 2754 142 2090 2772 16,2
1918 2766 16,1 2091 2741 15.7
1919 2777 17.1 2092 2734 15.1
1920 2781 15.1 2093 2721 14.1
1921 2760 16,5 2094 2741 1645
CONFIDENTIAL
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ABLE VI3 ntinu
ANDARD NG_SER
0 osi hee

Rd, Velocity Pressure
No. /s ZIons/ip?
2095 2821 -
2096 2809 173
2097 2798 17.7
2098 2780 1649
2099 2790 1563
2100 2798 18,2
2101 2821 1747
2102 2792 18,0
2103 2807 17.3
2104 2769 1647
2105 2767 1647
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Inspection, Proof and Firing Tests of
hOmm Gun Barrel Type A Mod. 14 Serial No. 17

{Holybdenum Liner - Westinghouse Noe. DL 338)

TABLE IX
0 UN _TYPE A_MOD

4LOMMGUN TYPE A MOD, 14 NO, 17 (BL 338)
TABULATION OF VELQCITY AND PRESSURE DATA

Rd, Velocity Pressure
Nog £/s Tong/in2 Remarks
2106 2849 - Warming Rd,
2107 3080 25.9 Proof Rd.
2108 3090 2542 Proof Rd.
STANDARD FIRING SERIES NO, 14 STANDARD FIRING SERIES NQ, 15
Cold Erosion Check Cold Erosion Check
Rd. Velocity Pressure Rd. Velocity Pressure
No, f/s Tons/in2 No, £/s Tons/.n2
2109 2825 15.3 2281 - -
2110 2825 16,1 2282 - -
2111 2825 16.1 2283 - -
2112 2827 1645 228, - -
2113 2825 16,5 2285 -
2114 - 18.0 2286 3005 -
2115 2815 15.9 2287 2798 1743
2116 2819 16.7 2288 2801 17.1
2117 2819 17.1 2289 2800 16.9
2118 2813 16.7 2290 2833 1747
2291 2800 17.1
2292 2809 16,9
2293 2800 16.9
2294 2813 17.1
2295 2792 17.1
2296 2805 1649
Burst Firing, Nineteen 8-rd. Burst Firing, Nineteen 8=~rd.
Bursts Velocities first four Bursts Velocities first four
rounds each burst rounds each burst
Burst Round Round Round Round Burst Round Round Round Round
Number No, 1 No, 2 No, 3 No, 4 Number Noo 1 No, 2 Nog 3 Noo, 4
230 274LL 2767 2778 2790 249 2942 2942 2942 2951
331 2769 2750 2759 2763 250 - 2929 2936 2957
232 2750 2763 2748 2763 251 2936 2944 2936 2957
233 S74Y 2722 2756 2752 252 2929 2923 2923 2944
234 2737 2737 2748 2730 253 2940 2929 2919 2949
235 2726 2752 2763 2739 254 2936 2927 2940 2940
236 2726 2737 2737 2726 255 2923 2919 2940 2929
237 2735 2733 2744 2752 256 2915 2917 2940 2910
238 2737 2748 2750 2744 257 2932 2932 2940 2936
239 2726 2733 2744, 2752 258 2917 2982 3007 2877
240 2726 2744 2722 2726 259 29,0 2915 2919 2929
241 2731 2715 2730 2741 260 2915 29,0 2877 2906
242 2731 2730 2730 2741 261 2902 2932 2923 2921
243 2700 2697 2737 2733 262 2898 2898 2894 2923
FINA 2708 2722 2726 2726 263 2910 2886 2919 2910
245 2715 2719 2719 2748 264 2881 2929 2902 2898
246 2735 2708 2722 2719 265 2919 2890 2873 2894
247 2693 2730 2719 2719 266 2857 2910 2902 2881
2,8 2697 2700 2690 2708 267 2898 2881 2888 2881
CONFIDENTIAL
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TABLE IX (Coptinued)
ion Chec Hot Erosion Checgk

Rd, Velocity Pressure Rd, Velocity Pressure
No, —ils Iong/in2 Nog fls Ions/in2
2271 2782 157 2449 2748 15.1
2272 2782 14.9 2450 2771 15.7
2273 2798 1565 2451 2765 1449
2274 2765 1407 2452 2759 1547
2275 2782 15,1 2453 2780 1647
2276 2752 1443 2454 2761 157
2277 2763 1447 2455 2716 1547
2278 27178 155 2456 2759 1549
2279 2756 14.7 2457 2759 1549
2280 2752 1445 2458 2759 15.9
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LOmm Gun Barrel Type A Mod. 14 Serial No. 17
(Molybdenum Liner - Westinghouse No. BL 338)

TABLE X

LOMM GUN TYPE A _MOD, 14 NOo 17 (BL 338)
ABULATI F OCITY AND SSURE_DATA

STANDARD FIRING SERIES NO. 16 STANDARD FIRING SERIES NO. 17

Cold Frosion Check Cold Frosion Check
Rd. Velocity Pressure Rd, Velocity Pressure
No. —tle Tons/in2 No, —fls Tong/in?
2459 - - 2632 2944 -
2460 2798 15,1 2633 2805 1745
24,61 2803 1649 2634 2786 1649
2462 2805 1743 2635 2817 1645
2463 2815 17.3 2636 2817 1645
2464 2813 17.1 2637 2782 1641
2465 2819 1745 2638 2763 1649
2466 2800 17.1 2639 2809 1645
2467 2815 1765 2640 2790 16,2
24,68 2809 17,1 2641 2903 1647
2,69 2821 17,5 2642 2790 1645
Burst Firing, Nineteen 8-rd, Burst Firing, Nineteen 8-rd.
Bursts Velocities first four Bursts Velocities first four
rounds each burst rounds each burst
Burst Round Round Round Round Burst Round Round Round Round
Number Noe 1 Noe 2 Nos 3 Nos 4 Number Nos, 1 Noes 2 Nog 3 Noo 4
268 2947 2953 2929 2949 287 2955 2938 2929 2940
269 2936 2949 2942 2944 288 2923 2950 2944 2879
270 2927 - 2932 2944 289 2953 2932 2919 2921
271 2929 - 2913 2923 290 2915 2940 2927 2919
272 2894 2898 2906 2940 291 2919 2919 2940 2951
273 2894 2902 2925 2919 292 2904 2915 2902 2881
274 2902 2919 2902 2934 293 288L 2913 2910 2939
275 2900 2898 2915 2932 294 2896 2919 2915 2869
276 2900 2902 2906 2915 295 2906 2890 2919 2934
2717 2904 2923 2913 2892 296 2865 2898 2902 2915
278 2886 2906 2913 2913 297 2881 2865 2886 2915
279 2894 2898 2806 2906 298 2888 2927 2910 2890
280 2888 2902 2892 2910 299 2881 2886 2899 2877
281 2867 288) 2879 2898 300 2896 2906 2906 2886
282 - 2894 2898 289, 301 2867 2906 2886 -
283 2875 289 2961 2886 302 2853 2877 2886 2894

284 2894 2806 2877 2904 303 2892 2894 2881 2890
285 2875 2883 2913 - 304 2919 2886 2861 2881

286 - 305 2906 2890 2861
Hot Erosien Check Hot Erosion Check

Rd. Velocity Pressure Rd. Velocity Pressure
No,  _f/s  ZTons/in2  No,  _.ffs _  Tona/in?
2622 2763 Lost Gauge 2795 2757 15,7
2623 2750 1549 2796 2756 1565
2621 2778 1549 2797 2773 15.5
2625 2782 1549 2798 2750 15.1
2626 2780 1645 2799 2775 15,7
2627 2952 1549 2800 2782 15.9
2628 2963 1642 2801 2777 16,1
2629 2713 1645 2802 2761 15,7
2630 2786 1647 2803 2773 1465
2631 2766 1641 2804 2719 14.3
CONFIDENTIAL
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LOmm Gun Barrel “ype A Meds 14 Serial No. 17
(Molybdenum Liner - Westinghouse No, BL 338)

TABLE XI
VISUAL BORESCOPE RD

Results of Visual Examination of 4Omm MolylLdenum Gun Barrel
Type A Mod., 14 Serial No. 17

a und

Seventh Standard Firing
Series, 1388 rounds

Eighth Standard Firing
Series, 1748 rounds

Ninth Standard Firing
Series, 2094 rounds

T2nth Standard Firing
S:ries, 2105 rounds

Eleventh Standard Firing
Series, 2458 rounds

Twelfth Standard Firing
Series, 2804 rounds

CONFIDENTIAL
SECURITY INFORMATION
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Long cracks indicate possible break
of material,

No change

Damage progressing, chippinge Sliver
of liner missing at about 2nd anc 3rd
segment joint beyond O of R at 7
otclocke

Damage progressing. It was visibly
noted that the pattern had opened
considerably during the final firing
series with frequent tipping of the
projectilese The barrel was returned
to the Naval Gun Factory for inspece
tion and photographing. Then returned
to contractor to be fitted with new
muzzle section,

Pattern temporarily improved, but
after four bursts, opened considerably
with some projectiles tippinge

The liner bore surface was a wed of

cracks with small pieces of liner
missing at several places.
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PART A

SYNOPSIS

1. This i{s the twenty-first partial report on Task Assign-
ment NPG-13-Re5a-27-1-52. Development of Molybdenum Gun Liners.

2. This report covers the second and third series of firing
teats of 4Omm barrel Type A Mod. 14 Serial No. 17 with short
molybdenum liner (Westinghouse No. BL 338). The liner was of
"lined worm™ construction consisting of 33 segments, The second
segment which begins at about 129125 from the breech face is made
from one piece of molybdenum without the supporting steel ring.
The molybdenum rings contained 0.2% cobalt and were forged discs
having marked improvement in mechanical »roperties over previous
molybdenum liners. Two radial holes for observation of liner
movement had been drilled and plugged at about 14%2 and 23912
from the breech face. The contractor had noted a slight over-sise
condition in the muzzle section bore.

3. The purpose of this test was to determine whether or not the
subject barrel could withstand extended rapid-fire bursts using
a hot propellant.

L. a. After 1037 rounds, of which 912 were fired with a hot
propellant, firing was halted due to exceasive dispersion of the
range pattern. The barrel was sent to the Naval Gun Factory for
inspection and photographing. It was returned to the contractor
to be fitted with 8 new muzzle section.

b. After a cumulative total of 2105 rounds, of which 1838
were fired with a hot propellant, firing was halted due to
excessive dispersion of the range pattern. It was returned to the
contractor for fitting of a new muzzle section.

c. After a cumulative total of 2804 rounds, of which 2406
were fired with a hot propellant, firing was halted due to
excessive dispersion of the range pattern,

5. As a result of these tests it was concluded:

a. 4LOmm gun barrel Type A Mod. 14 Seriel No. 17 with short
Molybdenum liner (Westinghouse No. BL 338) with two additional
muzzle sections, when firing hot propellant rounds in rapid-fire
bursts, failed due to tumbling of projectile in flight and loss
of accuracy. '
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PART B

INTRODUCTION

1, AUTHORITY:
Tests reported herein were authorized by reference (a),
2, REFERENCES:

as BUORD Conf ltr NOrd 10276 Ser 16265(Re5a-JHP:cmj of
23 January 1951 ‘

be BUORD Conf 1ltr NOrd 9633(Re5a-27) of 3 September 1946

ce NPG Report Noe. 7-47 of December 1947

d. COM NAVPROV Conf ltr S74-1(14)(MG80051) of 3 March 1948

ee NPG Report No. 103 of 17 September 1948

fo« NPG Report No. 119 of 5 October 1948

g+ NPG Report No. 162 of 2 December 1948

he NPG Report No. 192 of 5 January 1949

i. NPG Report Nos 197 of 13 January 1949

Je NPG Report Noe 377 of 20 September 1949

ke NPG Report No. 404 of 28 October 1949

l. NPG Report No. 462 of 16 January 1950

me NPG Report No, 506 of 2 March 1950

ne NPG Report No. 528 of 24 March 1950

0e NPG Report Noe. 529 of 10 May 1950

pe NPG Report Noe 575 of 12 June 1950

q. NPG Report No. 648 of 22 September 1950

r« NPG Report No. 679 of 16 November 1950 -~

se NPG Report Nos 709 of 23 January 1951

t« NPG Report No. 765 of 14 April 1951

W

BACKGROUND:

Reference {b) established Task Assignment NPG-13-Re5a=27-1
to determine the suitability of molybdenum gun liners for gun
barrels having requirements of increased muzzle velocities, higher
rates of fire, and increased length of bursts, This material is
believed suitable because of the high resistance of molybdenum and
some of its alloys to erosion at high temperatures. The develop=-
ment of these liners for the 4Omm (Army M1) gun barrels is an
intermediate step in the development of similar liners for larger
barrels. References (c) through (t) are Naval Proving Ground
Reports on previous tests of molybdenum lined 4Omm Ml gur barrels.
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Inspection, Proof and Firing Tests of
LOmm Gun Barrel Type A Mode 14 Serial No. 17
(Molybdenum Liner - Westinghouse No. BL 338)

Les OBJECT OF TEST:

The firing was conducted to life test the 4LOmm gun barrel
Type A Mod, 14 Serial No., 17 with short molybdenum liner and
fitted with two new muzzle sections. The new muzzle sections
were fitted after 1037 and 2105 rounds,

5« PERIOD OF TEST:

ae Dat of Project Letter 23 January 1951
be Dat. :>cessary Material Received 26 January 1951
ce Dat. {~mmenced Test 29 January 1951
de Date Zompleted Test 10 June 1951

6« REPRESENTATIVES PRESENT:

The following persons were present at intervals during the

test.
Jo He Portch Bureau of Ordnance
We. Keat Naval Gun Factory
Fe We Weathersbee Bureau of QOrdnance
PART C
DETAILS _QF TEST

7. DESCRIPTION OF ITEM UNDER TEST:

a. The test vehicle was 3 4Omm gun barrel Type A Mod, 14
Serial Mo, 17 with short molybdenum liner No. BL 338, fitted with
two new muzzle sections, manufactured by the Westinghouse Electric
Corporation,

be The construction of the subject barrel was similar to that
of No. 16 reported by reference (r) with the following exceptions:

(1) The second segment which begins at about 12%125 from
breech face was made of one piece of molybdehum without the sup-
porting steel ring,

(2) Two rsaial holes for observation of liner movement had
been drilled and plugged at about 14¥12 and 23912 from the breech
faces

CONFIDENTIAL
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Inspection, Proof and Firing Tests of
40mm Gun Barrel Type A Mod. 14 Serial No. 17
(Molybdenum Liner - Westinghouse No. BL 338)

8. DESCRIPTION OF TEST EQUIPMENT:
3, Maximum Chamber Pressure

The maximum pressures of the proof segquence and erosion
check rounds were obtained by the use of standard copper crusher
gauges,

be Velocities of magnetized projectiles fired in this test
were obtained by means of spaced solenoids and recording equipment.

ce Star gauge measurements were taken pr or to any firing,
after 1037, 1388, 1748, 2105, 2458 and 2804 rounds, by two standard
4LOmm star gauges Mark 2 Mods, One was equipped for land measure-
ments and the cther was equipped for groove measurements,

de Plug (erosion) gauge measurements were taken at the same
time the bore was star gauged. A standard 40mm Plug (erosion)
Gauge with a diameter of 19618 was used,

9« PROCEDURE:

as. A proof series composed of one service, two proof, and one
service round was fired.

be The following Standard Firing Series was repeated until
the performance of the barrel becamec unsatisfactory.

(1) One or more velocity check rounds consisting of fixed
service ammunition using SPDN 8541, charge weight 305.3 grams,
Projectile Mk 2 Weight 1,987 1bs.

(2) A cold erosion check consisting of 10 rounds slow
fire with standard powder SPDN 8541, charge weight 305.3 granms,
Projectiles Mk 2 Weight 1.987 lbs, Chamber pressures and
velocities were recorded.

(3) A series of nineteen 8-round bursts with intervals
of approximately 11 seconds between bursts. Each round consisted
of a powder charge of 312 grams of Army hot powder (M5 Lot SUN 14212)
and projectiles Mk 2, Weight 1,987 1lbs., Velocities on the first
four rounds of each burst were recorded,

CONFIDENTIAL
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40mm Gun Barrel Type A Mode. 14 Serial No., 17
(Molybdenum Liner -~ Westinghouse No. BL 338)

ce The standard firing series outlined in sub-paragraph (b)
above were completed 6 times,

de (1) After the sixth standard firing series, (see NPG
Report Noe. 765) the barrel was sent to the Naval Gun Factory for
inspection and bore photographs and subsequently returned to the
contractor to be fitted with a new muzzle section, Total rounds
2105.

(2) After the seventeenth standard firing series the
barrel was sent to the Naval Gun Factory for inspection and bore
photographs and subsequently returned to the contractor to be
sectioned and examined,

ee Visual examination by borescops was made after each
Standard Firing Series,.

10, RESULTS AND DISCUSSION:

a. Tables I through V, Appendix (A) are star gauge readings
taken at intervals during the firing tests. Tables VI through X,
Appendix (B) are tabulated chamber pressures obtained from the
erosion check rounds and velocities taken during the firing tests.
Table XI of Appendix (C) is a tabulation of the results of the
visual boresearch examinations taken after each standard firing
seriess Figures 1 through 19 of Appendix (D) are photographs of
Yaw Cards,

be Observation of the yaw cards during firings showed that
several projectiles were tippinge These yaw cards also show how
the range pattern would open during the final firing series,

¢ce The plug erosion gauge reading after 2105 rounds was
129648, after 2804 rounds was 12%725,

de 4Omm Gun Barrel Type A Mode 14 Serial Noe. 17 is not to be
fired further., Will be returned to the contractor to be sectioned
and examined,
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PART D
S

CONCLUSIONS

11, From the results of the subject test it was concluded that:

8¢ 4Omm gun barrel Type A Mod. 14 Serial No., 17 with short
Molybdenum Liner (Westinghouse No. BL 338), and two additional
muzzle sections, failed due to tumbling of projectiles in flight
and loss of accuracy.

The tests upon which this report is based were conducted by:
Ce De BERRY, Lieutenant, USN
Machine Gun Division Firing and Project Officer,
Armament Department

This report was prepared by:
Ce Ds BERRY, Lieutenant, USN
Machine Gun Division Firing and Project Officer,
Armament Department

This report was reviewed by:
Do A., DICKSON, Lieutenant Commander, USN
Machine Gun Division Officer
Armament Department
L. Co KLINGAMAN, Commander, USN
Armament Officer
Armament Departnment

APPROVED: JOHN A, EDWARDS
Captain, USN
Connander, Naval Proving Ground
,ing
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C . T . MAURO

Captain, USN U/VCZ/?(,

Ordnance Officer .-
By direction ,}7227




