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EXPLANATION OF TABLES 

1 . These tables give the effect of single guns, under nor
mal conditions, in terms of equivalent 14 11 penetrative hits per 
three- minute move . 

2 . To use a table, in the case of the fire of a particular 
type of gun a ga inst a pa rticular class of target ship, -

(1) determine whether shots are penetrative, for which 
purpose enter the armor penetration table for that gun with 
argwncnts : 

(a) a r mor of target ship 
(b) target angle , and 
(c) rang e . 

(2) select appropriate fire effect for one gun f r om 
fire effect tables using as arguments : 

(a) size class of t a rget 
(b) whether shots are penetrative 
(c) kind of spot, and 
(d) range . 

(3) multiply this figure for the effect of o~e gun by 
the number of 6uns firing . The result is the aggregate 
normal fire effect of the battery vii th no allov,ance yet 
made for deck penetration . 

3 . Wher e a single set of figures a re shown they apply to 
both plane s pot and top s pot . 

4 . \'/hen in fire, a ga inst armored vessels , with guns of 
6 11 or larger caliber , there is either (1) deck penetration 
only , or (2) both s ide and deck penetration, the normal value 
of penetrative fire effect as given in the tables will be mul
tiplied by the appropriate fi gure from the subjoined table : 

Penetration 
Gun Ta rget size J:!eck J:2eck ~ Side 

1 2 II p l us Large 1 . 2 1 . 3 

12 11 plus Int . , Small 1 . 1 1 . 2 

7 ~' 5 - 10 11 Any 1.1 1.2 

6 " Int . , small 1 . 1 1 . 2 

No increase for deck penetration will be allowed for fire 
against una rmored vessels or for fire with guns smaller than 
6 ti • 

5 . Fire Effect Diagrams have been constructed from the 
Fire Effect Tabl es 3iving the normal eff ect of BLUE ships upon 
RED and ORAI-IGE ships of similar type . These diagrams can be 
convenientl y u s ed in p lace of the Fire Effect Tables where 
a pp 1 i cab 1 e . 
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GUN DATA 

The following data on RED guns is based on the latest in

formation available . 

Where two ranges are g iven , the first is the theoretical 

r ange - table range ; the second, the figure used at the War 

College as r epresenting the estimated pr actical range in 

thousands of yards . 

Caliber 
Weight of 
Projectile M. V. 

Maximum 
Eleva ti on 

16 "/45 

1511/42 

13115/45 

8 "/50 

6 "/50 

6 "/45 

5 ~15/50 

4 1'7 / 50 

4 ~7/45 

4 11 /50 

4 "/45 

3 "/ 45 

(a) 

(b) 

(c) 

2048 

1920 

1400 

257 

100 

100 

82 

50 

50 

31 

31 

1 6 

Guns 

Guns 

Guns 

of 

of 

of 

BB 

cc 

BM 

2575 40 ° 

2450 (a) 20° 

(b ) 30° 

(c) 45° 

2500 

2800 

3100 

2800 

2775 

3000 

2650 

2750 

2650 

2500 

9- 18 , 

4, BM 

1 . 

0 85 A , A, 

30° 

30° 

(e) 35° 

85° A,A, 

85° A . A. 

cc 2- 3 . 

2 , 3 . 

Maximum Range 
Tables Practical 

40000 

24300 

30300 

35700 

23800 

28000 

22700 

23800 

19200 

1 7600 

18650 

15300 

15100 

1 5900 

16100 

12100 

38 

23 

29 

35 

23 

27 

22 

23 

18 

16 

18 

14 

14 

15 

15 

11 

(d) NELSON , RODNEY and LEANDER type cruisers . 

( e) TERROR . 



2578 
"b-3! - 3-

FIRE EFFECT TABLE - RED 16 11 /45 

Muzzle Veloc i ty 2575 f . s . 
Weight of Projec t ile 20 48 lbs . 

J.!aximum Range 38. 

RED 16 11/45 



RED 16"/45 

LHITTING RANGES FOR ARI'l10R PEWli:TRATION 

Penetration of VERTICAL AP.MOR 
&t Target Angles of 

Armor 90 0 ? 5° 60 0 DECK ARMOR 

Thick - or or or 45° 
ness oo 15° 30° 

Thick-
ness 

3 It --- --- --- --- 1 ~'00 ·-
4" --- --- --- --- l'.' 50 

5 r1 --- --- --- 35 2 !.'00 

5 ~'75 --- --- --- 31 2 !.'25 

6 II --- --- --- 30 2 ~'40 

7 ti --- --- 3? 2? 2'.'75 

8" 35 35 30 22 3 '.'00 

911 32 30 25 18 3 !.'65 

1011 29 27 22 15 3 '.'68 

1111 27 25 19 X 3 ~' 75 

1 2 11 25 23 17 X 4 ~'00 

13 II 23 21 15 X 4 ~13 

13!.'5 22 20 14 X 4~'39 -
14" 22 19 X X 4 !!57 

1511 20 X X X 4~182 

1 6 11 19 X X X 5t'l8 
6 ~' 25 

Penetr ation of INCLINED ARMOTI 

7 11 34 33 31 1 25 Inclined 10° 

( --- ) No limit ivi thin maximum r ange of g_un . 
( X) No penetre tion at a ny range within maximum 

range of gun . 

Range 

7 

11 

14 

15 

16 
' 18 

19 

22 

22 

23 

24 

25 

25 

26 

27 

28 

32 

Limiting ranges for penetre.t i on of verticA-1 armor are 
outer , or maximum , r anges a t which penetrat ion will occur • . 

Limiting ranges for penetr a tion of deck armor are 
inner , or minimum, ranges at which penetr a tion will OC'eur ., 

-· 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3 

14 

15 .. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

- 5-

LARGE TARGET 

PENETRATIVE N0N- PENETRA'tl,VE 

Top Plane Top Plane 
Spot spot Spot Spot 

5 . 930 3 . 925 

5 . 770 3 . 821 

4 . 669 3 . 088 

3 . 550 2 . 350 

2 . 701 1 . 787 

2 . 037 1 . 381 

1 . 640 1 . 084 

1 . 310 . 866 
. 

1 . 071 , 709 . 
. 8 88 . 587 

. 750 . 496 

. 635 . 420 

. 534 . 354 

. 450 .298 
' 

. 331 . 252 

. 324 . 214 

. 284 . 188 

. 248 , 164 

. 219 .145 

. 193 . 128 

. 163 . 170 . 109 . 113 

. 138 . 152 . 092 .101 ' 

. 116 .136 . 076 .090 

. 094 . 122 . 062 . 081 

. 074 . 111 . 049 . 073 

. 055 . 1ot . 036 . 067 

. 036 . 091 .024 . 060 

. 023 . 083 . 015 . 055 

. 013 . 075 . 009 . 050 

, 006 . 070 . 004 , 046 

.ooo . 064 .ooo . 041 

. 058 . 038 

. 054 . 036 

, 050 . 033 

. 045.,/ ' , 
,~ 

. 030 

. 041 / . 027 

. 038 . 025 

. 035 . - . 023 
-
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

- 6- RED 16"/45 

I NTERMEDIATE TARGET 

PENETRATIVE NON- PE:>TETRA TIVE 

Top Plane Top Plane 
Spot Spot Spot Spot 

5 , 929 4.760 

5 , 5?f: 4.435 ----
3.817 3.064 

2 . 551 2.050 

1 . 875 1 . 505 

1 . 427 1 . 14-5 

1 . 103 . 886 

. 881 . 707 

. 730 . 593 . 
• 618 . 496 - ·-
. 51 7 . 415 --- I 

. 433 , 348 ! 
I 

. l 
i 

. 364 . 292 
. ··--' 

. 305 . 245 .j 

. 257 . 206 
I 

-~ 
. 21 0 . 1 75 

. 185 . 148 

. 162 . 130 

. 143 . 115 

. 1 28 . 103 

. 108 . 114 . 086 . 091 

. 091 . 101 . 073 . 081 

. 075 .089 .060 . 0 72 

. 060 . 080 . 048 . 064 

. 045 . 0 71 . 036 . 057 

. 031 . 064 .024 . 051 

. 020 . 058 . 016 . 047 

. 011 . 053 . 008 . 042 

. 005 . 048 . 004 . 039 
-

.ooo . 045 ·. ooo . 036 

. 041 . 033 

. 038 . 031 

. 035 . 028 

. 033 . 026 

. 031 . 025 

. 028 . 023 

. 027 . 022 

. 025 . 020 
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Range 

1 

z 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

- 7- RED 16 11/ 45 

Si'.!ALL TARGET 

PENETRATIVE NON-PEl\JETRA TIVE 

Top Plane Top Plane 
s;,ot Spot Spot Spot 

5 . 930 5 . 010 

5 . 318 4 . 494 

3 .150 2,660 

1 . 992 1 . 684 

1 . 447 1 . 221 

1 .120 . 946 

. 866 . 732 

. 690 . 584 

. 574 .485 

. 480 . 406 

. 405 . 342 

. 339 . 287 

. 287 . 242 

.246 . 208 

.207 .175 

. 173 . 146 

. 146' . 1 24 

.128 . 108 

. 112 .095 

. 099 .084 

. 084 . 088 . 0 70 . 074 

. 071 . 080 .060 . 067 

.058 . 071 .049 . 060 

. 045 .064 . 038 . 054 

. 033 . 058 .028 . 049 

. 021 . 053 . 018 . 044 

. 012 . 048 . 010 . 041 

. 005 . 0 44 .004 .037 

. 000 . 040 .000 . 034 

.037 .031 

. 033 .028 

. 030 . 025 

.027 . 023 

. 025 . 021 

. 023 . 019 

. 021 .018 

. 020 . 017 

.019 . 016 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3 

14 

15 

16 

1 7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

! 

- 8 - RED 16 11 / 45 

PEN'"ETRA TI VE 

DESTROYER TARGET SUBMARINE TARGET 

Top Plane Top Plane 
Spot Spot Spot Spot 

5 . 929 1 . 650 

3 . 178 • 789 

1 . 642 . 443 
·-

1.070 . 280 -
. 775 . 200 

. 580 . 147 

. 450 . 110 

. 368 . 084 

. 298 . 064 

. 243 . 050 

.197 . 041 

. 162 . 033 

. 131 . 027 

. 106 . 023 

. 085 I . 018 

.068 . 014 . 01 5 

.055 . 0 11 . 01 2 

. 048 . 009 . 010 
·-

. 041 . 007 . 009 

. 036 . 006 . 008 

. 029 . 031 . 005 . 007 

. 025 . 028 . 004 . 007 

. 0 20 . 025 . 003 . 006 

. 015 . 023 . 002 . 006 I . 
• 010 . 021 . 001 . 005 ·-
.006 , 019 . 000 . 005 

. 002 .'")18 . 005 
- ·-· 

.ooo . 016 . 005 

. 01 5 . 004 

. 01 3 . 004 

. 012 .ooo 

. 011 

. 009 

. 008 

. 007 

. 006 

. 005 

. 004 
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FIRE EFFECT TABLE - Ji§£ 15 11 /42 

JJuzzle Velocity 2450 f . s . 
Weight of Projectile 1920 lbs . 

Maximum r ange with present mounts 

cc 4, BH 2, 3 

BB 9-18, cc 2- 3 

BU 1 

Y.aximurn range with 30° elevation 

Maximum range with 45° elevation 

RED 15"/42 

29 

23 

35 

29 

35 
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- 10- R::D 15 11/42 

LIEI'TING RANGES FOR A1M0R P::NETRATION 

Penetrati on of VER 1I'ICAL ARMOR 
at Target Angles of DECK ABMOR 

rmor 90 0 0 75 60° 
Thiele- or or or 450 
ness 00 15° 30° 

Thiele-
ness 

3" --- --- --- --- l !.'00 

4 " --- --- --- 32 l !.'50 

5 I! --- --- 34 2? 2!.'00 

5 ~1?5 --- --- 31 23 2~'25 

6 II --- 3<-1 30 22 2~'40 

? " 32 30 26 19 2~'?5 -· 
8 " 27 26 22 16 5 ~'00 

9 1r 24 23 18 13 3 '.' 65 

10" 22 21 16 X 3 ~'68 

11" 21 19 14 X 3!.'75 

12" 19 17 1 2 X 4 !.'00 

13" 18 16 X X 4 1.'13 

13!.' 5 l? 15 X X 4 '.'39 

14" 17 15 X X 4 !.'57 

1 5" 16 X X X 4i'82 

16" 15 X X X 5i118 

6 ~' 25 

Penetration of HTCLINED AIDJOR 

(.___7_" ____ 2_5_--'-_2_5 _ _,_ __ 23 _ __,__1_8 _ __.I · Incline d 1 o0 

(--- ) No limit tvi thin maximum rang~ of gun .. 
( X ) No :')enetration at any range within maximum 

range of gun . 

Range 

5 

9 

12 

13 

14 

16 
. 
17 

20 

20 

2l 

22 

22 

23 

24 

25 

26 

29 

Limiting ranges for penet ration of vertical armor are 
outer , or maximum, ranges at \7hich pene tration will occur . 

Limiting ranges for penet ration of deck armor are i nner , 
or mini mum , ranges at which penetration will occur . 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

-

- 11- RED 15il /42 

LARGE TARGET 

PENETRATIVE NON- PENETRATIVE 

' 
TOD Plane Top Plane 
Spot Spot Spot Spot 

4 . 976 3.055 .. 
4 . 915 3 . 0 1 9 

3 . 860 2 . 436 I 

3 . 074 1 . 884 I 

2 . 3 58 1.446 

1 . 799 1 .103 

l. 40J. . 859 
-

1 . 1 2-3 I . 692 I --· I 

. 921 . 565 I 

. 76$ . 470 

. 641 . 393 
. 

-
. 540 . 332 

.451 . 277 

. 375 . 230 I --
• 3:!.3 . 191 i 

. 264 .162 I 

. 224 .137 I 
-

.19'3 . 1 20 

.176 . 1 08 

. 1 57 .096 

. 1 35 . 141 . 083 . 087 
·-

.116 . 128 . 071 . 078 

. OS'8 . 115 . 060 I . 0 70 

.0'7'3 .102 . 048 ! . 062 
-

. 061 . 091 . 038 .056 
. 

. O~'.l:4 . 082 .028 . 051 

. 030 . 0 74 .018 . 045 

.OJ.B . 066 . 011 . 0 40 

.010 .060 . 006 . 037 

. 004 . 055 . 003 . 034 

. 000 . 051 .ooo . 031 

. 046 . 028 

. 043 .026 
. -

. 039 . 024 

. 036 . 022 

I 
I 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Top 
Spot 

4.976 

4 . 710 

3.255 

2.242 

1.665 

1 . 250 

.968 

. 773 

. 630 

. 521 

.440 

. 364 

.301 

. 250 

. 211 

. 177 

. 149 

. 131 

.117 

.106 

. 091 

.077 

.063 

. 049 

. 037 

. 025 

.016 

.008 

. 004 

. 000 

I 

- 12- RED 1511 / 42 

INTERMEDIATE TARGET 

PENETRATIVE NON-PENETRATIVE 

Plane Top Plane 
Spot Spot Spot 

3.762 

3.560 

2 .459 

1.695 

1 . 259 

.944 

. 732 

. 585 

. 477 

. 394 . 

. 333 

.276 

.228 

. 189 

.160 

.134 

. 113 

. 099 

.088 

.080 

. 096 , 068 . 072 

. 085 .058 .064 

. 0 76 .048 . 057 

. 066 .011' .050 

. 059 .028 . 045 

.053 .020 . 041 

.048 .012 . 036 

. 043 . 006 . 032 

. 037 .003 . 028 

.032 .ooo . 024 

. 029 . . 021 

. 024 . 018 

. 021 . 015 

. 018 . 013 

. 015 .012 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Z9 

30 

31 

32 

33 

34 

35 

-13- RED 15 11 /42 

SMALL TARGET 

PENETRATIVE NON- PENETRATIVE 

Top Plane Top Plane 
Spot Spot Spot Spot 

4 . 985 4 . 020 

4 , 510 3 . 636 

2.689 2 . 169 

1. 717 1 . 386 

1.269 1 . 022 

. 969 • 782 ' 

. 740 . 596 

. 595 . 480 

. 490 • 396 

. 403 . 325 

. 340 . 274 

. 283 . 228 

.238 .192 

. 200 . 162 

. 170 . 137 

. 145 . 117 

. 124 . 100 

.108 . 087 

. 095 .076 

. 083 . 066 

. 068 . 072 .056 .059 

. 058 . 065 . 047 .053 

. 048 . 059 . 039 . 047 

. 038 . 054 . 031 .043 

. 028 . 049 . 022. . 039 

.018 . 044 . 014 . 036 

. 010 . 040 . 008 . 032 

.004 . 036 . 003 .029 

. 000 .032 . 000 .026 

.029 .023 r 

.026 .021 

. 023 . 019 
' 

. 020 .016 

. 018 .014 

. 017 .013 



2578 
6 - 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

- 14- RED 1 5 11 /42 

PENETRA TIVE 

DESTROYER TARGET SUBMARINE TARGET 

Top Plane Top Plane 
Spot Spot Spot Spot 

4 . 983 1 . 703 

2 . 880 . 806 

1. 469 . 436 

. 961 .280 

.704 . 201 

. 51 6 . 145 

. 401 . 107 

. 330 .0B0 

. 269 .059 

. 218 . 047 

.173 . 037 ... 

.138 . 030 

. 114 .025 

. 091 . 021 

. 073 . 017 

. 059 . 01 2 . 01 3 

.047 . 009 . 010 

.039 . 008 .009 

.033 . 007 . 008 

. 028 .005 . 007 

. 024 . 025 . 004 . 006 

. 019 . 022 . 003 . 006 

.015 . 019 .002 . 005 

. 010 .016 . 002 . 005 

. 007 . 015 .001 . 004 

. 004 . 013 . 000 .004 

.002 .012 . 004 

.ooo . 011 . 004 

.010 . 004 

. 009 . 004 

. 008 . 000 

. 008 

. 007 

. 006 
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FIRE E7FECT TABLE - RED 8°/50 

1~zzle Velocity 2800 f . s . 
Weight of Projectile 257 lbs . 

Maximum range : 27 

RED 8 11 /50 



2578 
6- 27- 33 

- 16- RED 8"/ 50 

LIMITING RANGES FOR ARMOR PENETRATION 

Penetration of VERTICAL ARMOR 
at Target Angles of 

00 0 oo DECK ARMOR 
Armor 9 75 6 
T~iC!C- or or or 45° 
ness 00 15° 30° 

Thick-
ness 

-
l " --- --- --- --- l !.'00 

2" --- 26 24 19 l !.'4,0 

3 II 22 20 1 7 14 l !.'50 

3!' 5 19 18 15 I 12 2 ~' 00 
4 11 1 7 16 1 4 10 2 !.' 25 

5 II 15 14 12 8 2 ~'40 

5 !! 75 13 12 10 6 2 ~'?5 

6" 13 12 10 X 3 !.'00 

? II 11 10 '7 X 3 !.'65 

8 " 10 g X X 3~68 

9 II 9 X X X 3 !.' ?5 

10 11 X X X X 4 ~' 00 

4 ~'13 

Penetration of I NCLI!lli'D ARMOR 

, __ ?_'_' __ 1 ___ 9 __ .__ __ a _ _._ __ x_~_._ __ x_~J Inclined 10° 

( ---) No limit i:1ithin maximum range of gun . 
( X ) No penetr ation at any range wj_ thin maximum 

range of gun. 

Range 

9 

13 

14 

18 

20 

21 

22 

24 

26 

26 

2? 

27 

X 

Limiting ranges for penetration of vertical annor are 
outer , or maximum, ranges at which penetration wU.l occur . 

Limiting ranges for penetration of deck armor are 
inner , or minL~um , ran§es at whic h penetration will occur . 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

1 5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

PENETRATIVE 

Top 
Spot 

2 . 171 

2 . 1 4 5 

1 . 834 

1 . 500 

1 . 190 

. 931 

. 720 

. 55'9 

. 442 

. 359 

. 291 

. 234 

. 198 

, 164 

. 135 

. 111 

. 090 

. 0 73 

. 057 

. 046 

. 034 

. 025 

. 017 

. 011 

. 005 

. 002 

.ooo 

- 1 7- RED 8 11/ 50 

LARGE TARGET 

NON,.. PENETRATIVE 

Plane Top Plane 
Spot Spot Spo t 

. 668 

• 66.,1 

• 565 

. 462 

• 366 

. 286 

. 222 

. 172 

. 136 

.110 

. 090 

. 072 

. 0 61 

. 0 50 
- ~ 

•. 042 

. 114 . 034 . 035 

. 096 . 028 . 030 

. 081 . 023 . 02 5 

. 068 . 018 . 021 

. 060 . 01 4 . 018 

. 049 . 010 . 0 1 5 

. 042 . 008 . 01 3 

. 036 . 005 . 011 

. 031 . 003 .010 

. 027 .002 . 008 

. 023 . 001 . 007 

. 021 .ooo . 006 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

1 3 

1 4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

PENETRATIVE 

Top 
Spot 

2 . 171 

2 . 064 

1. 506 

1.098 

. 845 

. 650 

. 496 

. 379 

. 302 

. 244 

. 198 

. 160 

.1 33 

. 112 

. 094 

. 0 73 

. 061 

. 049 

. 037 

. 028 

. 021 

. 015 

. 011 

. 007 

. 004 

.ooz 

.ooo 

- 18- RED 8 11/50 

INTERMEDIATE TARGET 

NON- PENETRATIVE 

Plane 
Spot 

Top 
Spot 

Plane 
Spot 

1 . 002 

. 953 

. 695 

. 507 

. 390 

. 300 

. 229 

. 175 

.139 

.113 

. 091 

. 073 

. 061 

. 052 

. 043 

. 0 75 . 034 . 035 

. 065 . 028 . 030 

. 055 . 022 . 025 

. 044 . 018 . 020 

. 037 . 013 . 01 7 

. 031 . 010 . 01 4 

. 029 . 008 . 01 3 

. 023 . 005 . 011 

. 021 . 003 . 010 

. 018 . 002 . 009 

. 016 . 001 . 007 

. 013 .ooo . 006 



2578 
~ 

Range 

1 

z 
3 

4 

5 

6 

7 

8 

9 

10 

11 

l Z-

1 3 

14 

1 5 

16 

17 

18 

19 

20 

21 

22 

23 

2 4 

25 

26 

27 

PENETRATIVE 

Top 
Spot 

2 . 171 

1. 975 

1 . 246 

. 8 4 2 

. 655 

. 501 

. 380 

. 296 

. 234 

. 190 

. 1 53 

. 125 

. 104 

. 087 

. 073 

. 058 

. 047 

. 037 

. 029 

. 023 

. 017 

. 011 

. 007 

. 004 

. 002 

.ooo 

- 19- RED 8 11/50 

SMALL TARGET 
NON- PENETRATIVE 

Plane Top Plane 
Spot Spot Spot 

1.111 

1.011 

. 6 38 

. 431 

. 335 

- . 257 

.194 

.1 52 

.120 

. 09 7 

. 078 

. 064 

. 053 

. 0 44 

. 037 

. 060 . 030 . 031 

.oso . 023 . 02 5 

. 042 . 01 9 . 022 

. 036 . 01 5 . 019 

. 031 . 012 . 01 6 

. 026 . 009 . 0 13 

. 021 . 006 . 011 

. 018 . 003 . 009 

. 016 - 00~ . 008 

. 0 13 . 001 . 007 

. 011 .ooo . 006 

. 010 . 005 

I 



2578 
6- 31 

Rang e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4 

15 

1 6 

17 

18 

1 9 

20 

21 

22 

23 

24 

25 

26 

27 

- 20-

PENETRATI VE 

RED 8 11/50 

DESTROYER TARGET SUBMARINE TARGET 

Top Pl ane Top Plane 
Spot Spot Spot Spot 

2 .171 2 . 603 

1 . 488 1 . 241 

. 806 . 650 

. 492 . 40 3 

. 328 . 273 

.242 .19 5 

.192 . 1 43 

.1 56 ,105 

. 127 . 083 

. 101 . 065 

. 078 . 049 

. 062 . 036 . 037 

. 049 .027 . 029 

. 039 . 021 . 023 

. 031 . 017 . 01 9 

. 024 . 025 . 013 . 01 6 

. 0 18 . 020 .009 . 012 

. 01 4 .01 6 . 007 . 010 

. 010 .01 3 . 005 .ooa 

. 007 .010 . 003 . 007 

. 005 . 009 .002 . 006 

. 003 .008 . 001 . 005 

. 002 .007 .ooo . 004 

. 001 .006 . 003 

.ooo . 005 - 00~ 

. 004 . 002 

. 003 . 009. 



- 20 a - RED 7!.'5/45 

FIRE E:i!'F:I:CT TABLE - ~ _ ?~'5 /45 

Huzzle Velocity 2750 f . s . 
TTeight of Projectile 200 lbs . 

Maximum r ange : 20 



2578 
6- 26- 33 

- 20 b - RED 7 ~5 /45 

LIMITING RAI'JGES FOR ARMOR PENSTRATION 

Penetr a tion of VJ:!:ctTICAL ARMOR 
at Target Angles of DECI~ ARMOR 

Anno r goo 75 0 60 0 

Thi.ck- or or 
15° 

or 
30° 

45 ° Thick-

[ 

ness oo ness 

l" --- --- --- --- 1::00 

2" --- 20 18 12 l:.'40 

3 t! 15 14 12 8 l :.'50 

3 :.' 5 13 12 1 0 I 6 2~'00 

4" 11 10 8 5 2 ~' 25 

5 II g 8 6 3 2:.'40 

5 :.'75 8 7 5 X 

6 fl 7 6 4 X 

7 " 6 5 X X 

8" 5 X X X 

9 " 4 X X X . 
10tt X X X X 

Penetration of I NCLINED ARMOR 
7 fl 5 4 X X Inclined 10° 

(--- ) No limit within rn.axirn.lli'Il. r ange of gun . 
( X ) No penetration at any range wit hin maxi m.urn. 

r ange of gun . 

Range 

11 

15 

1 5 

19 

20 

X 

Limiting r anges for penetration of vertical armor are 
outer , or max imum., r anges at which penetration will occur . --·- ---- -

Li1:1i ting r anges f or penetration of deck armor · are inner , 
or minimU!u , r anges at which penetr ati on wi ll occur. 



2578 
6- 26- 33 

Range 

1 

2 

3 

4 

5 

6 

? 

8 

9 

10 

11 

1 2 

13 

14 

15 

16 

17 

18 

19 

20 

Top 
Spot 

2 .189 

2 . 1'78 

l, 78C 
·----·- ,_ 

1 , 402 

1 . 0 24 

. '753 

. 585 

. 456 

. 372 

. 306 

. 242 

. 218 

.187 

. 1 61 

. 134 

.111 

. 090 

. 073 

. 057 

. 042 

- 20 c -

LARGE TARGET ------

NON- PE18'11RATI VE 

Plane Top Plane 
Spot Spot Spot 

---.-- -
. 597 . 
• 593 

.. 488 

. 382 

• 280 

. 205 

.160 

. 12'7 

. 101 

. 083 

. . 067 

• 059 

. 051 

. 044 

. 03? 

. 114 . 030 . 031 

.. 097 . 024 . 026 

. 081 .020 . 022 

. 068 .016 . 019 

. 055 . . 01 2 . 015 



2578 
6 - 2u- 33 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

~i.'op 
Spot 

2 . 169 

2 . 090 

1 . 468 

1 . 032 
·- · 

. 730 

. 531 

. 405 

.• 314 

• 253 

. 209 

. 174 

. 147 

. 1 28 

.. 1 10 

. 092 

. 0 ?5 

. 060 

. 050 

... 039 

. 028 

- 20 d -

I Nrl':E,'RHEDI ATE TARGET 

I Plane I 
I Spot 

-

---

. O? ? 

. 064 

. 055 

.• 046 

. 03 7 

R~D 7~5/45 

Top Pl ane 
Spot Spot 

. 894 

. 854 

. 600 

. 418 

~29e 

, 21 7 

, 165 
,--, 

.• 129 
. 

• 103 . 
• 085 

.on 
.. 

• 060 

. 052 
·....,-

. 045 
~ 

. 038 

. 03 0 . 031 

. 024 . 0 26 . 

. 02 0 . 022 

" . 016 . 019 
.. 

• 012 . 015 
... 



2578 
6 - 26 - 33 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

·12 

13 

14 

15 

16 

17 

18 

19 

20 

Top 
Spot 

2 . 189 

2 .. 002 

1 . 217 

• 785 · 

. 563 

. 409 

. 310 

. 246 

. 198 

. 163 

.134 

. 114 

. 099 

. 086 

. 070 

• 057 

. 0-1'7 

.03 7 

. 028 

. 021 

- 20 e -

S1 :ALL T.1,_RGET 

NON- f'ENETRA TI VE 

:Plane Top Plane 
Spot Spot Spot 

1 . 024 
. 

• 938 

. 5'70 

. 368 

. 264 

. 192 

. 145 

. 115 
-

. 093 

. 076 

. 063 

. 054 

.046 

• 04..0 

. 033 

. 059 • 02r/ . 028 

. 051 .• 022 . 024 

. 042 . 018 .020 

. 035 . 013 . 016 

. 029 . 010 . 013 



- 20 f - RSD 7 ~5/45 

FEN.'.!;TRATIV~ 

DSSTR0?ER TARGET Slffi .. :.ARINE 'i1ARGET 

Top Plane Top Plane 
Range Spot Spot Spot Spot 

·-
1 2 . 189 2 . 860 

-
2 1 . 436 1 . 480 

3 • 726 . 787 
.. 

4 • 436 . 390 

5 . 292 . 242 

6 ._ 211 . 186 

7 . 158 . 143 

8 . 125 . 106 

9 . 097 . 084 

10 . 079 . 063 

11 . 066 . 051 

12 . 053 . 039 . 040 

13 .o~ . 031 . 033 ·-
14 . 035 . 025 . 027 

15 . 029 . 019 . 022 

l6 . 021 . 022 . 013 . 016 

17 . 017 . 018 . 009 . 012 

18 . 011 . 013 . 007 . 010 

19 . 009 . 011 . 004 . 007 

20 . 006 . 009 . 002 . 004 



2578 
6- 31 

- 21- RED 6"/50 

FIRE EFFECT TABLE - RED 611/50 

Muzzle Velocity 3100 f.s. 
Weight of Projectile 100 lbs. 

Maximum Range NELSON , RODNEY, and 
LEAi.~DER type cruisers 

Maximum Range all others 

23 

22 



25?8 
6- 2?- 33 - 22- RED 6 11/50 

LH1ITING RANGES F0R A.!iM0..B._PENE'.l.1Rtt1rI0N 

Penet ration of VERTICAL AID{OR 
at Target Angles of 

DECK ARMOR 
Armor goo 75° 60° 
Thick - or or0 or 45° 
ness 00 15 30° 

Thick-
ness 

l" --- --- 22 18 1~'00 
-

2" 16 15 13 9 1~'40 

3 II 11 11 g 6 1~'50 

3 !.'5 10 9 7 5 2 ~'00 

4 II 9 8 6 X 2 ~' 25 
5 II 7 6 X X 2!.'40 

5 ~'?5 G 5 X X 2!.'75 

6 II 6 X X X 
7 II X X X X 

Penetration of' INCLINED ARi'.~OR 

~ X X XI~ Inclined 10° 

(--- ) No lim.i t within rnax:i.li1um ran.ge of gun . 
( X ) No penetration at any range vri thin maximum 

range of gun . 

Range 

13 

l? 

18 

21 

22 

23 

X 

Limi tine; ranges for penetration of vertical armor 
are outer , or maximum., ranges at which penetration t'.r:i.11 occur . 

Limiting ranges for penetration of deck armor are 
inner , or minimum, rang es at which penetration will occur . 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

PEN~TRATIVE 

Top 
Spot 

2 . 237 

2 . 212 

1 . 830 

1 . 456 

1 , 111 

. 835 

. 629 

. 481 

, 387 

. 321 

, 269 

, 220 

, 175 

, 1 41 

.108 

. 082 

. 060 

,043 

, 030 

, 020 

. 012 

. 006 

. 003 

- 23- RED 6 11/50 

LARGE TA..'tGET 

NON- PENETRATIVE 

I 
Plane Top Plane 
Spot Spot Spot 

• 552 

. 545 

. 448 
·-

. 359 

~274 

. 206 

. 155 

, 117 

. 095 

. 0 79 

. 066 

, 227 , 054 , 056 

.188 , 043 . 046 

. 158 . 036 ~039 

. 1 29 . 027 , 032. 

. 106 . 020 . 026 

. 087 . 014 , 021 

, 072 , 011 "018 

,059 , 007 !0014 

, 050 . 005 . 012 

. 042 . 003 . 010 

. 035 . 002 , 009 

, 029 . 001 , 007 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1~ 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Top 
Spot 

2 . 237 

2 . 124 

1 . 500 

1 !063 

• 790 

. 584 

. 434 

, 335 

, 263 

. 218 

.183 

,150 

.118 

. 094 

. 073 

. 055 

. 041 

. 029 

, 020 

. 013 

. 008 

, 004 

. 002 

- 24- RED 6"/50 

INTERMEDIATE TARGET 

PENETRATIVE NON- PENETRATIVE 

Plane Top Plane 
Spot Spot Spot 

~8so 

. 807 

. 570 

!404 

!300 

. 222 

!165 

.124 

,100 

. 083 

. 070 

, 152 , 057 , 059 

. 127 . 045 . 048 

. 106 . 036 !040 

, 087 , 028 . 033 

. 071 . 021 . 027 

. 059 . 015 . 022 

. 048 . 011- . 0 18 

, 039 ,008 ~01 5 

. 032 . 005 . 013 

. 027 . 003 . 010 

. 023 . 002 , 009 

. 020 . 001 . 001 
-



-

2578 
6 - 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

q 

10 

1 1 

12 

13 

1 4 

, ~ 
16 

1 7 

18 

19 

20 

21 

22'. 

23 

Top 
Spot 

2 . 240 

2 ! 033 

1 , 245 

, 821 

~612 

, 450 

. 3 3Z, 

. 2 55 

_206 

. 170 

. 143 

J. ., "" 0 - I 

. 09] 

. 072 

_05~ 

• Oil~-

.03 1. 

.m~::. 
, 014 

, 01<? 

. OOG 

• OG/, 

.ooo 

- 25-

SMALL TARGET 

PENETRATIVE 

Plane 
Spot 

. 1 20 

. 099 

, 08 3 

, 068 

I . 0 5 6 

' . 047 

~ 
. 0 38 

, 032 

, 0 2 '/ 

I . 0 23 
I . 018 

I . 015 

RED 6 11 / 50 

NON - PEN .sTR ATI VE 

Top Plane 
Spot Spot 

. 984 

. 894 

, 548 

. 361 

. 269 

, 198 

, l t '"/ .. . 
. llB 

• 09() 
. 0 ? 5 

. o ,s~ I 

. o 5 :i. l . 053 

. 040 . 044 

, 031 .., 0 36 

, 0 2 1 .030 

. 018 ,024 

. 0 13 020 

. 0 10 .017 

~007 q014 
.. 

l")c, A . ~ .) - , 0 1 2 

. 0 •.•2 ,0 10 

, 001 1()08 

. ooo 0007 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22, 

23 

PENETRATI VE 
DESTROYER TAHGET 

Top Plane 
Snot Spot 

2 . 240 

1 . 402 

! 726 

! 436 

, 287 

, 21 2 

, 168 

.136 

. 109 

, 089 

. 070 

.055 , 057 

, 041 . 045 

, 031 . 036 

.023 . 029 

,016 . 023 

. 011 . 018 

. 007 . 014 

. 004 , 011 

.002 . 009 

. 001 . 007 

. 000 . 006 

. 005 

B!Q_.6 11 / 50 

SUBMARINE TARGET 

Top Plana 
Spot Spot 

3 . 698 

1 . 672 

. 870 

, 533 

. 357 

, 247 

,181 

. 1~7 

, 106 ,108 

,.Q81 . Q85 

.063 . 068 

,046 ,053 

, 032 ,039 

~022 ,030 

. 016 .024 

, 010 . 0 18 

. 006 , 014 

. 004 . 011 

. 002 '!009 

. 001 .ooa 

.ooo , 006 

. 005 

. 004 



2578 
6- 31 

- 27-

FIRE EFFECT TABLE - RED 6 "/45 

r.tuzzle Velocity 2800 f . s . 
Weight of Projectile 100 lbs . 

Llaximum Range 18 

RED 6 11/ 45 



2578 
6 - 27- 33 

- 28- RED 6"/45 

LIMITING RANGES FOR ARMOR FENETRATION 

Penetration of VERTICAL AR~-10R 
at Target Angl es of 

goo 75° 60° 
DECK ARMOR 

Armor 
Thick- or or Thick-or

0 ::~ ness 00 15 30° ness Range 

l " --- I --- --- 16 l l.'00 

2" 15 14 11 7 1~40 

3 " 9 6 7 5 ll.'50 
--

3 !.!5 8 7 6 4 2 l.'00 
--

4 " 7 6 5 X 

511 5 5 X X 

5 ~?5 5 4 X X 

6" 4 V 
.l'l. X X 

? " . X X X X 

---

Penetration of INCLINED ARMOR 

7" X X X -~ Inclined 10° 

( - - - ) No limit •nithin maximum r ange of gun . 
( X) No penetration at any r ange within maximum 

range of gun . 

Limiting ranges for penetra.ti on of vertical armor 
are out er , or maximum, ranges a t which :penetration wi l l 
oacur . 

Limiting ranges for penetration of deck armor are 
inner , or minimum , r anges at which penetrati on will occur . 

1 1 

15 

16 

X 



--

2578 
6-31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

PENETRATIVE 

I 
Top I 
Spot I 

1 , 790 

1 . 765 

1 . 357 

1 .020 

. 729 I 

. 537 

. 410 

. 326 

. 264 

. 219 

.182 

.150 

. 120 

, 098 

, 076 

. 057 

. 042 

. 031 

- 29- RED 6 11 /45 

LARGE TARGET 
NON- PENETR ATI VE 

Plane Top Plane 
Spot Spot Spot 

. 442 

, 435 

. 334 

. 252 

,180 

.132 

. 101 I 

. 080 
I 

~065 

. 054 

. 045 

.155 .037 . 038 
-

.129 . 030 . 032 

. 110 , 025 , 027 

, 090 , 018 . 022 

. 074 . 014 . 018 

. 061 . 009 . 014 

. 052 . 007 . 012 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 7 

18 

• 

PENETRATIVE 

Top 
Spot 

1 , 790 

1 , 710 

1 .110 

! 744 

_. 518 

, 377 

. 284 

,.221 

. 1 78 

. 148 

. 124 

. 102 

. 083 

. 067 

, 052 

. 039 

!027 

. 01 ~! 

- 30- :i:1ED 6 "/45 

INTERMEDIATE TARGET 

NON- PENETR ATIVE 

Plane Top Plane 
Spot Spot Spot 

, 680 

. 650 

. 422 

. 282 

. 197 

, 143 

. 108 

. 084 -

. 068 

. 056 
-

. 047 -
. 105 . 039 . 040 

. 089 . 032 . 034 -

. 0 7 5 , 026 . 029 

. 062 . 019 . 023 

. 050 . 015 . 019 

!040 . 011 . 015 

. 032 . 003 . 01 2 



2578 
6- 31 

Ranf:te 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

PENETRATIVE 

Top 
Snot 

1 . 791 

1 . 621 

. 921 

. 573 

. 402 

, 290 

, 218 

. 173 

. 140 

. 116 

,.096 

. 080 

. 063 

. 050 

. 038 

. 029 

. 022 

. 015 

- 31- RE D 6 11/ 45 

SMALL T ARGET 

NON-PENETRATI VE 

Plane Top Plane 
8 ':}ot. ~""'ot. Rnnt, 

. 787 

~71 3 

, 405 

. 252 

. 177 

. 127 

. 096 

, 076 

, 061 

, 051 

, 042 

. 083 . 035 . 036 

. 069 . 028 .030 

. 058 . 022 . 026 ~ . 047 . 017 . 021 

. 039 . 013 . 017 

. 033 . 010 .014 

. 088 . 006 . 011 

1 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

1 3 

14 

15 

16 

17 

18 

- 32-

~TRATIVE 

RED 6 11 / 42_ 

DESTROYER TARGET SUBMARINE T A."qGET 

Top Plane Top Plane 
Spot Spot Spot Spot 

1 , 791 2 , 364 

1 . 005 1 . 133 --
, 453 , 616 

. 296 . 379 

. 204 . 258 

. 144 . 176 

. 106 , 126 

. 084 . 094 

. 068 . 068 . 069 

, 054 . 051 . 054 

. 044 . 040 . 044 

.,033 , 034 , 031 ,036 

.,025 , 027 ~023 , 029 

, 019 ,022 , 017 , 023 

. 01 3 . 017 . 012 ·, 018 

, 009 . 013 . 008 , 01 4 

. 007 . 010 . 004 . 01 0 

, 005 . 008 . 002 . 008 

--



2578 
6 - 31 

- 33-

FIRE EFFECT TABLE - RED 5~5/50 

Muzzle Velocity 2775 f. s . 
Weight of Projectile 82 lbs . 

Ma,'Cimum Range 16 . 

RED 5 ~15/ 50 



2570 
6 - 27- 33 - 34- RZD 5 ~'5/50 

LILJ:TING RANGES FOR ABHOR FENETRATiON 

?enetration of VERTICAL ARMOR 
at Target Angles of 

DECK ARM:OR 
Armor 90 0 

75° 60 0 

Thiel{ - or or
0 or 45° 

ness oo 15 30° 
Thick-
ness 

l" --- --- --- 13 1 !!00 

2" 12 11 9 5 1 !!40 

3 II 7 7 5 3 1!!50 

3 !!5 6 5 4 2 2~00 . 
4 II 5 4 3 X 

5" 4 3 2 X 
-

5 ~75 3 2 X X 

6 II X '<r 
.A X X 

Penetration of INCLINED AID.'lOR 

X X X I .,,. V -] In cl i ne d l 0 0 

( --- ) No limit within :naximum r ange of gun . 
( X ) No penetration at any range within ma xirn'U.!."11 

range of gun . 

Limi ting ranges for penetration of ver.tical armor 
ar0 outer , or maximum, re.nges at r1hich penetration wi ll 
occur . 

nange 

12 

15 

15 

X 

Limiting ranc;cs for penetration of deck: armor are 
inner , or mi nimum , ranges at which ··:,enetration will occur. 



2578 
6 - 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PENETRATIVE 

Top 
Spot 

1 . 938 

1 . 925 

1.558 

1 . 195 

. 851 
I 

• 6 i 7 I 
I 

. 4t.5 

. 3•A 

. 236 
-

. 2:")7 ----

. 1 ~3 
-

.160 I -

.1 8 9 I 
• J 04 I 
. 080 
··---· 

, 0 61 ---· I 

- 35-

LARGE TARGET 

Plane 
Spot 

. 165 

. 139 

. 117 

. 095 

. 079 

~ 
RED 5 ~5/50 

NON- PENETRATIVE 

Top I Plane 
Spot Spot 

. 462 

. 459 

. 371 

. 285 

. 203 

. 147 

.111 

. 087 
I 

. 068 

, 056 

. 047 

. 038 , 039 

!'031 ~033 

. 026 , 028 

. 019 c023 

,015 0019 

r 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

- 36- ' RED 5 ~5/50 

I NTEIU.1EDI ATE TARGET 

PENETRATIVE NON- PENETR ATIVE 

Top Plane Top Plane 
qpot Spot ~pot Spot 

1,938 , 716 

1 . 846 . 68 2 

1 . 275 . 471 

. 874 . 323 

. 604 . 223 

. 433 . 160 

. 321 .118 

,247 , 091 

. 194 . 072 

.160 . 059 

.133 . 049 

. 1 10 . 113 . 041 . 042 

. 088 !095 . 033 . 035 

~070 . 079 .026 ~029 

. 055 !065 !020 . 024 

. 041 . 053 . 01 5 ., 020 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

,_16 

- 37-

PENETRATIVE 

Top Plane 
Spot Gpot --·-
1 . 938 

1 ! 768 

1 . 044 

. 670 

. 456 

. 334 

~247 

.193 

! 151 

. 125 

. 10~ 

, 08::1, . 087 

. 068 . 074 

. OG3 ~061 

. 041 . 051 

.031 . 042 

RED 5 'J 5/ 50 

NON- PENETRATIVE 

Ton Plane 
Spot Spot 

, 834 

. 762 

.450 

. 288 

. 196 

0144 

. 106 

. 083 

. 06.5 

. 054 

. 045 

, 037 . 038 

. 030 . 032 

. 023 , 026 

. 018 . 022 

. 013 . 018 
-



.... 

2578 
~ 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

I 
I 
I 

i 

- 38-

PENETRA'U.Y! 

RED 5'!5/ 50 

DESTROYER TARGET SUBUARINE TARGET 

' Top Plane Top Plane 
Spot S:)ot Spot Spot 

' 

1 . 940 3 , 440 

1 . 209 
I 1 . 388 

. 584 • 728 

. 370 . 44 7 

. 243 ~302 

. 167 . 218 

. 120 .161 

. 092 . 1 20 

, 073 . 086 ,088 

~o~f!.. . 063 . 066 

. 044 . 046 . 050 

. 034 . 035 ~035 . 040 

. 025 . 027 . 025 . 031 

. 019 . 022 . 018 . 024 

. 0 15 , 018 . 013 . 019 

. 0 11 . 015 . 009 . 015 

l 
I 

-



2578 
6 - 31 

• 

- 39- RED 4 L'7 /50 AA 

FIRE EFFECT TABLE - RED 4V7/50 A,A, 

Muzzle Velocity 3000 f.s. 
Weight of Projectile 50 lbs . 

Maximum Range 18 

-



2578 
6- 2?- 33 

~-

- 40- RED 4 ~?/50 AA 

LD.ITTiiiG RANGES FOR ARMGR P3NETR1'.l.'rION 

Armor 
Thi e l;:-
noss 

l" 

2 ti 

3 11 + 
4 II 

5 " 

I'enetration of VERTICAL ARMOR 
a t Targ0t Anglos of 

75 60 
or or o r 45° 

00 15° 30° 

0 0 

16 15 13 8 

8 8 6 X 

6 5 X X 

4 X X X 
·- ► -· -

X X X ../). 

·-,_ --
I 

, 
---- _l 

( X ) No penetration at any rar-r;c within n aJj_mum 
range of cun . 

Limiting ranges f 01• penetration of vertical armor are 
outer, or 1r.a.ximur .. , ranges at vlb.tch ~- enetration u-ill occur. 



J 

2578 
6- 31 

Range 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
·' 
14 

15 

16 

17 

18 

Larg e 
Ta r ~et 

1 . 6 72 

1 . 6 52 

1 . 263 

. 901 

. 6 26 

. 435 

. 319 

. 242 

. 183 

. 149 

. 119 

. 096 

. 073 

. 055 

. 042 

. 032 

. 024 

. 016 

- 41-

PENETRATIVE 

TOP SPOT 

Int . small 
Ta r g et Target 

l . &72 1 . 6 72 

1 . 585 1 . 520 

1 . 034 . 858 

. 659 • 505 

. 438 . 339 

. 304 . 235 

. 220 . 169 

. 164 .127 

. 127 . 100 

. 101 . 079 

. 080 . 063 

. 065 . 050 

. 050 . 038 

. 037 . 029 

.029 . 022 

. 021 . 01 7 

. 016 . 012 

. 011 . 009 

RED 4 ~7/50 AA 

Destroyer submarine 
Targ et Target 

1 . 672 '1 . 086 

. 970 1 . 905 

• .:132 . 925 

. 257 • 558 

. 167 . 366 

. 108 . 237 

. 078 .166 

. 057 .1 22 

. 043 . 091 

. 033 . 068 

. 026 . 050 

. 020 . 037 

. 015 . 027 

. 011 .020 

. 008 . 01 5 

. 005 . 01 2 

. 003 . 009 

. 002 . 007 



.,. 

2578 
o--m" 

Rang e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

1 4 

1 5 

16 

17 

18 

- 42-

NON- PENETRATIVE 

TOP SPOT 

Lar g e Int . 
Tar ge t Target 

. 406 • 597 

. 401 • 566 

.30 7 . 370 

• 21 9 . 235 

. 152 . 157 

. 106 . 109 

. 0 77 . 079 

. 059 . 059 

. 046 . 046 

. 036 . 036 

. 029 . 029 

. 023 . 023 

. 018 . 018 

. 013 . 013 

. 010 . 010 

. 008 . OOR 

. 006 . 006 

. 004 . 004 

---------~ RED 4 L17 / 50 A.A~ 

s mall 
Tar get 

. 692 

. 629 

. 356 

. 209 

.141 

. 098 

. 0 70 

. 053 

. 041 

. 033 

. 026 

. 021 

. 016 

. 01 2 

. 009 

. Q07 

. 005 

. 004 



2578 
6- 31 

-43-

FIRE EFFECT TABLE - RED 4 ~7/45 

Muzzle Velocity 2650 f . s . 
Weight of Projectile 50 lbs . 

Maximum Range 14 

RED 4 U7/45 



25'70 
6- 2?- 33 

- 44- RED 4 ~7/45 

LHaTINC- RJ.,l'TGES FOR ARl\iOR F'ENETR.ArnoN 

A rm.or 
Thiele-
ness 

l" 

2 " 

3 " 

411 

5 11 

Penetration of VERTICAL A.:.'ZMOR 
at Target Angles of 

6 
or or or 45o 

oo 15° 30° 

--- --- 13 9 
-

8 8 6 X 
--
5 5 .,,. 

- ~ 
_ .. 

it X 
.,,. 
~~ 

X X X X 

·-1 

(--- ) No limit within maximum range of gun .-
( X ) No penetratio!l at any rnne;e v:i thin ma:x:i. lilUlil 

range of' gun . 

Limiting ra.~ges for penetration of vertical armor are 
outer , or r-:a:x:i.LLU:.l , ranges at which penetration will occur. 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

1 3 

1 4 --

Large 
Target 
1 . 045 

1 . 033 

. 790 

• 564 

. 386 

. 272 

. 199 

. 151 

. 11 7 

. 093 

. 074 

. 059 

. 045 

. 034 

- 4 5- RED 4 11? /45 

PENETRATI VE 

TOP SPOT 

Int . small Destr oyer submarine 
Ta r get Target Tar get Tar get 

1 . 045 1 . 045 1 . 035 2 .552 

. 990 . 950 . 605 1 . 1 90 

. 648 . 536 . 270 • 585 

. 41 2 . 31 5 . 161 . 350 

. 274 . 21 2 . 104 . 228 

. 190 . 146 . 06 7 . 1 48 

. 1 37 . 106 . 049 . 104 

. 102 . 080 . 035 . 0 76 

. 080 . 062 .027 . 056 

. 063 . 049 . 021 . 043 

. 050 . 039 . 016 . 031 

. 040 . 0 31 .01 2 . 0 23 

. 031 . 024 . 009 . 01 7 

. 023 . 013 . 007 . 01 3 



2578 
~ 

I 

' 
Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12· 

13 

14 

- 46-

NON- PEi\JETRA T I".JE 

TOP SPOT 

Large Int. smo.11 
.Ta r ge t Target Target 

. 254 . 373 . 433' 

. 251 . 354 . 394 

. 192 . 232 . 226 

. 137 . 147 . 131 

. 094 . 098 . 088 

. 066 . 068 . 061 

. 048 . 049 . 044 

. 037 . 037 . 032 

. 028 . 029 . 026 

. 023 . 023 .020 

. 018 . 018 . 016 

. 014 . 014 . 013 

. 011 . 011 . 010 

. 008 . 009 . 008 



2578 
6 - 31 

- 47-

FIRE EFFECT TABLE - RED 4 11 /50 

Muzzle Velocity 2750 f . s . 
Wei ght of Projectile 31 lbs . 

~.ta ximum Range TERROR 15 
Maximum Range Others 14 

RED 4 11/ 50 



2578 
6-27-33 

- 48- RED 4"/50 

LIIHTING RANGES FOR ARMOTI fENETRATION 

Annor 
Thick-
ness 

l" 

2 II 

3,, 

4 II 

5 II 

5 ~75 

Penetration of VERTICAL ARMOR 
at Tar get Angles of 

900 75o o 60 
45° or or or 

00 15° 30° 

13 12 10 7 

7 7 6 4 

5 4 4 X 

3 3 X X 

2 X X X 

X X X X 

I 
i 
I 
l 

( X ) No penetra. tion at any range within naximui;i 
rang o of €.:,"'1.lll . 

Limiting ranges for penetration of vertical armor are 
outer , or maximun, ranges at which penetration will occur. 



2 578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3 

14 

1 5 

La r ge 
Tar get 

. 896 

. 881 

. 650 

. 454 

• 305 

• 21 5 

. 160 

. 1 22 

. 095 

. 0 76 

. 060 

. 048 

. 037 

. 028 

. 022 

- 49-

PENETRATIVE 

TOP SPOT 

Int . s mall 
Tar get Ta r get 

. 896 . 896 

. 846 . 810 

. 533 . 442 

. 332 . 255 

. 216 . 16 7 

. 151 .116 

. 110 . 085 

. 083 . 065 

. 064 . 050 

. 052 . 0 40 

. 041 . 0 32 

• 032 . 025 

. 025 . 020 

. 019 . 015 

. 01 5 . 012 

. 

RED 4 11/ 50 

Destr oyer submar i ne 
Tar get Target 

. 895 2 . 31 3 

. 490 1 . 062 

. 235 . 508 

. 1 20 . 296 

. 0 77 .194 

. 052 . 1 30 

. 0 38 . 09 2 

. 028 . 0 70 

. 021 . 054 

. 016 . 0 40 

. 01 3 . 029 

. 010 . 022 

. 008 . 0 16 

. 005 . 01 2 

. 004 . 009 

t 



2578 
G- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

1 4 

15 

- 50- RED 4 11/ 50 

NON- PENETRATIVE 

TOP SPOT 

Laree Int. Small 
Target Target Target 

. 209 . 31 4 . 373 

• ?()h. . 296 . 348 

. 152 .186 . 184 

. 106 . 116 . lOG 

. 0 71 . 0 76 . 070 

. 050 . 053 . 049 

. 037 . 039 . 035 

. 029 . 029 . 027 

. 022 . 022 . 021 

. 018 . 018 . 017 

. 014 . 014 . 013 

. 011 . 011 . 010 

. 009 . 009 . 008 

. 007 . 007 . 006 

. 005 . 005 . 005 



2578 
6 - 31 

- 51-

FIRE EFFECT TABL E - RED 4 11 /45 AA 

Muzzle Velocity 2650 f . s . 
Weight of Projectile 31 lbs . 

Maximum Range 15 

RED 4 11 / 45 AA 



25?8 
6- 2?- 33 

- 52- RED 4°/45 A.A. 

LHUTING RA!'jGJ:S FOJ. ARI\IIOR FENETF.ATION 

A rm.or 
Thick -
ness 

l" 

2 II 

3" 

411 
- · 

5 " 

-

Penetration of VERTICAL ARMOR 
at 'rnrget Angles of 

45° or or . or 
00 15° 30° 

13 12 10 ? 

6 6 5 X 

4 4 X X 
- -·-

3 X X X 

X X X 
.,,. 
.LI. 

-

( X } No penetration at any range within 1:1axi1muu 
rang e of gun . 

Limiting ranges for penetration of vertical ar.u1or are 
outer , or ma:xi mtu:1, ranges at uhich penetration v.rill occur . 



• 

2573 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

-

Large 
Target 

1 . 434 
1 . 41 2 

1 . 040 

. 727 

. 488 

. 345 

• 256 

. 196 

. 152 

. 121 

. 096 

.077 

. 059 

. 045 

.035 

- 53-

PENETRATI VE 

TOP SPOT 

Int . s mall 
Target Tar get 

1 . 434 1.434 
1. 357 1 . 300 

. 854 . 708 

. 532 . 408 

. 346 . 268 

. 242 . 187 

. 176 . 1 36 

. 1 33 . 104 

. 103 . 080 

. 082 . 064 

. 065 . 051 

. 052 . 041 

. 040 . 031 

. 031 . 024 

. 024 . 018 

RED 4 11 / 45 AA. 

Destr oyer submar ine 
Target Targe·~ 

1 . 434 2 . 698 
• 786 1 . 700 

. 377 . 813 

. 193 . 4 77 

.124 . 310 

. 083 . 208 

. 060 . 147 

. 044 . 111 

. 033 . 086 

. 026 . 065 

. 020 . 047 

. 016 . 034 

. 01 2 . 025 

. 009 . 019 

. 006 . 014 

.. 



2578 
6-3! 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

- 54- RED 4 11/45 AA 

NON- PENETRA rr I VE 

TOP SPOT 

Large Int . small 
Target Ta r get Targe t 

. 335 . 502 . 598 

. 330 . 475 . 541 

. 243 . 299 . 295 

. 170 . 186 . 165 

.114 . 121 . 112 

. 081 . 085 . 078 

, 060 . 062 . 057 

. 046 . 046 . 043 

. 035 . 036 . 033 

. 028 . 029 . 027 

. 022 . 023 . 021 

. 018 . 018 . 01 7 

. 014 . 014 . 013 

. 011 . 011 . 010 

. 008 . 008 . 008 

--

I 



2578 
6 - 31 

- 55- RED 3 11 / 45 AA 

FIRE EFFECT TABLE - RED 3 11 /45 AA 

Muzzle Velocity 2500 f. s . 
Weight of Project ile 16 l bs . 

Maximum Range 11 



2578 
6 - 2'7- 33 

- 56- RED 3"/45 A. A. 

I 
LDITTING RANGES FOTI ARh:OR FE:'.JETRATION 

Armor 
Thick -
ness 

l" 

2" 

Penetration of VERTICAL ARMOR 
at Target Angl es of 

90 I ?5 60 
or or or

0 
45° 

00 15° 30 

0 0 0 

_.__ 

7 7 X X 

,-.,,._ V 
J:.. X X 

( X ) No penetration at any r ange wit;hin maxir.1u.1i1 
r ange of bun • · 

Limiting ranges for pene t ration o~ vertical armor are 
outer , or maximui.1 1 ranees at wh:Lch :9cne tration will occur. 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Large Int . 
Target Targ et 

. 636 . 636 

. 529 • 508 

. 260 • 213 

. 178 . 131 

. 125 . 083 

. 091 . 064 

. 068 . 04S 

. 053 . 036 

. 042 . 028 

. 033 . 021 

.025 . 01 5 

- 57- RED 3 11 / 45 AA 

TOP SPOT 

! I 

Sma l l Destroyer s ubmarine 
Tar Get Tarc;et Target 

. 636 . 572 1 . 552 

. 48 7 . 206 . 737 

. 1 76 . 076 . 304 

.100 . 038 .1 56 
--

. 068 . 022 . 098 

. 049 . 017 . 066 

. 036 . 013 . 047 

. 026 . 009 . 035 

. 018 . 006 . 025 

. 01 2 . 004 . 018 

. 006 . 002 . 011 

I 



2578 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

- 58-

NON- PENETRATIVE 

TOP SPOT 

Lo.r g e Int . 
Tarr-:: e t Ta r e; et 

.111 . 175 

, OS '3 . 1 40 

. 045 , 0!';9 

. 031 . 036 

.022 . 0 24 

, ( 1) .. 0 ~013 

• o.:. z . 01 3 

. 009 . 01 0 

. 00o . 007 

. 004 . 005 

. 00 3 . 00 3 

P.::D 311 /45 AA 

Small 
Ta r ret 

. 207 --
~J 53 

. 0 57 

. 032 

. 0 22 

.016 --

. 01 2 

. 008 

. 006 

. 004 

. 002 



25?8 
6- 2?-33 

Range 

0 
2 
4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 

I 

I 

16" /45 15" /42 
e. = 6 6 
b = 3 3 

4. 20 I 4 . 20 
4 .15 4 .16 
4 . 10 4 . 10 
1 . 04 4 . 01 
3 . 89 3 . 88 
3 .?2 3 . 69 
3 . 56 3 . 51 
3 . 39 3 . 33 
3 . 23 3 . 15 
3 .09 2 . 98 
2 . 94 2 . 01 
2.78 2. 66 
2 . 64 2 . 50 
2. 50 2 . 36 
2 . 36 2 . 22 
2 . 23 2. 09 
2. 10 1 . 98 
2. 02 1.84 
1.89 l .?3 
1.79 

1411/50
1
14"/45 12"/50 

6 6 6 
3 3 3 

4. 20 4 . 20 4 . 20 
4 .16 4 .15 4 .1? 
4 . 10 4 . 10 4 . 11 
4 . 03 ? . 05 tz. 05 
3 . 92 3 . 92 3 . 9? 
3 . ?9 3 .?6 3 . 84 
3 . 62 3. 50 3 . 64 
3 . 45 3. 42 3 . 46 
3 . 28 3 . 26 3 . 30 
3 .12 3.. 10 3 .14 
2 . 96 2 . 95 2. 99 
2 . Gl 2. 80 2. 83 
2 . 6? 2 . 6-5 2 . 68 
2 . 54 2. 50 2. 55 
2 . 41 2 . 3? 2 . 42 
2 . 29 2. 23 2 . 30 
2 .17 2. 11 2. 18 
2 . 06 1.99 ---
--- ---

Rate of Fire 

in 

Rounds .£_er Move - - ~·-- . -

8 11/ 55 
l 

6" /53 
8"/50 ? :!5/4~ 611 /oo GH / 45 

6 10 . 10 10 
3 10 10 10 

8 . 40 10. 00 15 . 00 12 . 00 
8 . 30 9. 90 14. 82 ll.80 
8 . 21 9. ?? 14 . 63 11 . 70 
8 . 12 9 . 64 14. 43 11. 53 
? . 89 9 . 49 14 . 21 11.33 
7.48 9. 32 13. 96 ll. 11 
? . 04 . 9.14 13.69 10. 82 
6 . 64 8 . 89 13. 01 10. 00 
6. 20 8 . 51 11.?l 8 . 68 
5. 80 ? . 82 10.16 7.54 
5 . 40 6. ?8 8. 9!:: 6 . 69 
5. 00 6. 01 7 . 8? 5 . 95 
4.60 5 . 40 6. 9:::: 5 . 36 
4 . 20 4. 88 6 . 08 ---
3 . 80 --- 5 . Sl 
3 . 40 ---
3 . 0~ 
2. 70 
---

t 

3"/50 
3" / 45 

15'.'l/50 
3" /4£J 

5" / 51 4'!? / 50 ~'.'? /45 311 / 25 
5~5/50 5"/50 5" /40AA 5" / 25AA 4':? /45.AJ ~'.'?/4U .4" /50 4" / 45.ru 31t /23 

10 10 10 10 10 10 10 10 10 
10 10 10 10 . 10 10 10 10 10 . 

·-
15. 00 15. 00 24. 00 24. 00 24. 00 15. 00 15 . 00 24.00 16 . 00 
14. 82 l«. 82 23. 60 23. 60 23. ?5 14. 85 14. 85 23. 80 15 . 80 
14-. 63 1/.. 62 23. 20 23 . 20 23. 40 14. 64 14-. GL.1: 23. {-3 15. 42 
14. 43 1/.:. 39 22. 80 22 . 60 23. 00 1'.;,. 36 14. 36 23 .00 14 . 42 
14 . 21 14. 12 22. 20 21. 30 22. 00 14. 06 14. 03 22 . 46 l2. 33 
13 . 93 13 . 81 20. 40 16. 80 21. ?0 13. 53 13 . 40 21. 48 9 . 09 
13 . 62 13. 46 16. 90 13 . 30 20. 20 12 . 57 12. 20 19. 55 6 . ?5 
12.?l 11.60 13.90 10 . 20 16. 83 10 . 50 10. 10 16. 15 4 . 66 
11. 23 9. 89 11. 10 -- 14. 06 8 . ?9 8 . 40 13. {-0 --

9. 75 8 . 40 --- 11 . ?4 7.34 --- ---
8 . 00 - 9. 80 6. 13 
6. 50 --- --
--

I 

I 
I 
I 


