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EXPLANATION OF TABLES 

1 . These tables ~ive the effect of single guns , under nor
mal conditions , in terms of equivalent 14 " penetra tive hits per 
thr ee- minute move. 

2 . To use a table, in the case of the fire of a parti cular 
type of gun a gainst a particular class of target ship, -

(1) determine whether shots are penetrative , for w~ich 
pur pose enter the ar,-::or penetration table for that gun with 
arguments : 

(a) ar~or of target ship 
(b) target angle, and 
(c) rang e . 

(2) select appropriate fire effect f or one gun from 
fire effect tables using as arguments : 

(a) size class of target 
(b) whether shots are penetrative 
(c) kin~ of spot , and 
(d) range. 

(3) multi ~ly this fi gure for the effect of one gun by 
the number of guns firing . The result is the aggregate 
normal fire effect of the battery with n o allowance yet 
made for deck ? enetration. 

3 . 1M1ere a single set of figures are shown they apply to 
both plane spot and top s pot. 

4 . When in fire, a 5ainst armored vessels , with guns of 
6 11 or larger caliber, t here is either (1) deck penetration 
only, or (2) b oth s i n e and dec!-c penetrati onl the normal value 
of penetrative fire effect as g iven in the ables will be mul-
tiplied by the a ppr opriate figure fr o□ the subjoined table: 

fene trs:!tion 
Gun Tar set size Deck Deck & Side 

12 11 plus Lar ge 1 . 2 1 . 3 

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

7~5 - 10 II Any 1.1 1 . 2 

6 11 Int. , Small 1 . 1 1.2 

No increase for deck penetration will be allowed for fire 
a gainst unarmored vessels or for fire with guns smaller than 
6 II• 

5 . Fire Effect DiaBrams have been constructed from the 
Fire Effect Tables g iving the normal effect of BLUE ships upon 
RED and ORANGE ships of simi l ar type. These diagr ams can be 
conveniently used in place of the Fire Effect Tables where 
applicable. 
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GUN DATA -------

The follo~ ing data on BLu~ Guns is based on the la test 
informat ion available. 

\~ere two ranges are ~iven, the first is the theoreti cal 
range - table range ; the second, the figure used. at the ·..rar 
College as reprE:senting t he est imated pract i cal range in 
thousands of yards . 

·1 .e i .3ht of 
Caliber i-rojectj.].e r<.V. 

1:axirnum 
~levation 

16"/45 

14"/50 

8 11 /55 

5 11 /51 

5 11 /50 

5 11 /40 

4" /50 

3 11/50 

311 /23 

2100 

1 400 

1 400 

8 70 

260 

105 

50 

50 

54 

50 

33 

13 

13 

2600 

2800 

2700 

2900 

3000 

3000 

3150 

3000 

2600 

2250 

2900 

2700 

1650 

30° 

30° 
15° 

30° 
15° 

(e) 30° 
15° 

40° 

(a) 30° 
(b) 20° 
(f ) 40° 

20° 

20° 

8 5° A. A. 

85° A. A. 

15° 

85° A. A. 
15° 

85° A.A. 

(a) Turret guns of CLs 4- 13. 
(b) Other 6 11/53 ~uns of CLs 4- 13. 
(c) Guns of CA 24, 25, e tc . 

~~a__);:__t~.1_up_ Range 
Tables r r actical - -

34400 

35800 
24000 

34500 
25100 

33800 
23600 

35200 
31800 

22850 
18700 
28100 

17200 

16700 

17500 

15000 

13100 

13600 
8 700 

?800 

33 

34 
23 

33 
22 

33 
23 

( c) 34 
( d) 30 

22 
18 
2? 

17 

16 

17 

14 

13 

13 
8 

7 

(d) Guns of CV 2 , 3 . 
(e) Data for ~ossible future increased elevation . 
(f) Gun~ of CLs 43~46 and CF 's. 
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- 3- BLUE 16 11/45 

T n 

FIRE EFFECT TABLE - BLU£ 16 11 /45 

Muzzle Velocity 2600 f . s . 
neight of Projectile ~100 lbs . 

Maxi mum Rango 33 . 
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- 4 - BLUE 16 11 /45 

FIGITTTITG STIOTGit'H CO!!P.ARISO:-~ e ~06 

LH;ITING R.'u\TGJ:S FOR ARBOR FSN"£TRATI0N 

Penet1.·~1t ion of VERTIC_-..L ARI!iOTI 
at ':Parget Angles of 

Armor 90° 750 500 
DECK AmhoR 

Thick- or I or or 45o 
ness 00 15° 30° 

Thick-
ness 

3 " --- --- --- --- 1~100 

4 ii --- --- --- --- 1 ~25 
---

511 --- --- --- --- l !.' 50 

5~7 5 --- --- --- 30 2 ~' 00 
·-

6 II --- --- --- 29 2!.'25 

7 II --- --- - -- 27 2 ~'40 

8" --- --- 31 22 2~?5 . 

9" --- 32 2 7 19 3!.'00 
·- · 

10 11 30 29 23 15 3~55 

11" 27 26 21 12 3 ~68 

1211 25 23 18 ~r 
.J>. 3t'75 

13:i 23 21 16 X 4 !.'00 

13~5 22 20 15 X 4~'13 
-

1411 21 19 X "'-.A 4~'39 I 

15" 19 17 ~r V 

.A .,,.. 4 ~57 

1611 18 "'r X V .,,. _,. 4~82 
I _! I 

5 ~'18 

6!.'25 

.Penetration of INCLIICD .A..RE0R 

1 2 11 21 20 17 Inclined 10° 

(--- ) No limit within 1uaximUlil range of g,un . 
( X ) No :penetration at &--iy r ange r1i thin i:i1aximum 

range of gun . 

I 
Range 

4 

6 

8 

12 

11. 

15 

17 

18 

2). 

21 

22 

23 

23 

24 

25 

26 
27 

31 

Limiting ranges for penetration of vertical armor are 
outer , or !ilB.:;{~~:! , ranges at uhich penetration will occur . 

Limiti~1g ranges for penetration of decl: o.rmor are 
inner , or miniml.1!71 , r anges at which pen0tr·ation will occur . 

I 
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Bange 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 8 

19 

zo 
21 

2Z 

23 

24 

25 

26 

2 7 

28 

29 

30 

31 

32 

33 

- 5 - BLUE 16 11/ 45 
FIGHTD ""G STRE!rCTI: C0L:P.1.JUSOivS /3:JLf--07 

LAHGE TARJE'I' " 

PENETrtATIVE NON- PENETRATIVE 

Top Plane Top Plane $pot Spot Spot Spot 

5 '! 930 3 . 925 -
5 , 770 3 8P.J 

4 ~669 2 !088 
-

3 , 550 2 . 350 
-

2,701 1 , 787 
·-

2 , 087 1.381 

1 , 640 1 , 084 
·-

1 , 310 , 866 
--

1 . 071 . 709 

, 838 , 537 

.750 . 496 
. 635 . 420 

. 534 , 354 

. 450 . 298 
.. 

. 381 • 252 . 
, 324 , 214 

, 284 , 188 

. 248 .1 64 

. 219 ! 1~5 
-

. 193 ,128 

. 163 . 170 .109 . 113 

, 138 . 152 , 092 , 101 

. 116 . 136 . 076 "090 

. 094 . 122 . 062 , 081 

!074 , 1 11 !049 !'073 

. 055 "/ 101 . 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 



2577 
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 

BLUE 161}45 

PENETRATIVE 

INTER~.mDI ATE 'l' ARGET 

NON- PEI.IETRATIVE 

Top Plane Top Plane Spot Spot Sp'Jt Spot 

5 . 929 4 . 760 

~ ..: 524 4 . 435 

3 ~817 3 , 064 

2 . 551 2 . 050 

1 ~875 1 , 505 

1 . 427 1 . 145 
1 ! 103 . 886 

. 881 . 70 7 

. 738 . 593 

. 618 . 496 

. 517 . 415 -
, 433 . 3 -18 

. 3G4 . 292 
, 305 ! 245 

p25 7 , 206 

. 218 . 1?5 

~185 !148 

! 162 !130 

~143 . 115 

. 128 . ] 03 
' , 108 ; 114 , 086 . 091 

. 091 . 101 . 073 . 081 

!075 . 089 . 060 . 072 

, 060 . 080 . 048 . 064 

. 045 . 071 . 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 

~ 

" 

-· 
-

--
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

g 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

PENETRATIVE 

Top 
?pot 

5 . 930 

5 . 31 8 

3 . 150 

1 , 992 

1 , 447 

1 . 120 

. 866 

. 690 l 

. 574 

.480 

. 405 

. 339 

. 287 

. 246 

, 807 

. 173 

. 146 

. 128 

. 112 

. 099 

. 084 

. 071 

. 058 

• 0 -1:5 I 
. 033 ' I 
. 021 

, 012 

, 005 

.ooo I 

I 

- 7 -
BLUE 16"/45 

SUALL TARGET 

NON- PENETRATIVE 

Plane Top Plane 
Spot Spot Spot 

5 .010 

4~494 

2 . 6GO 

1 . 684 

1 . 221 
·-

. 946 

. 732 

. 584 
-

. 485 

. 406 

. 342 

. 287 

. 242 

. 208 

.175 

. 146 

. 124 

. 108 

. 095 

. 084 

. 088 . 070 . 074 

. 080 . 060 .06_7 

. 071 ,049 . 060 

. 064 . 038 . 054 

. 058 . 028 . 049 

. 053 . 018 . 044 

. 048 . 010 I , 041 -

. 044 . 004 . 037 

. 040 .ooo . 034 

. 037 .031 

, 033 . 028 

. 030 . 025 

.027 . 023 
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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 

DESTROYER TARGET 

- 8 -

PENETRATIVE 

BLUE 16"/45 

SUDMARINE 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 . 018 

, 068 . 014 . 01 5 

, 055 . 011 . 012 

. 048 . 009 . 010 

. 041 . 007 . 009 

. 036 . 006 . 008 

,029 . 031 . 005 .007 

. 025 . 028 .004 . 007 

, 020 ,025 .003 . 006 

. 015 . 023 , 002 . 006 

. 010 . 021 ~001 . 005 

. 006 . 019 . ooo . 005 

. 002 . 018 . 005 

.ooo .016 . 005 

. 015 . 004 

. 013 .004 

. 012 

. 011 

. 009 



25?7 
wT 

- 9 -
BLUE 14 11/ 50 

FIR~ EFFECT TABLE - 3LUE 1 4 11 /50 

rs~uzzl e Veloc i ty 2800 f . s . 
Jeight of Pro jectile 1400 lbs . 

Uaximum Rance 34. 
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BLUE 14 "/50 

LIMITINGI RANGES FOR ARL:0R P:3Nj:TRt\.rl'I0N 

An:1or 
Thick -
ness 

3'' 

4n 

5'' 

5 ~1?5 

5ir 

? " 

s11 

9" 

10 " 

11" 

1 2" 

13" 

13 1: 5 

14" 

1511 

1611 

Penetration of VE8TICAL AnMOR 
at Target Angles of 

<JO ?5° 60 
or or or 45° 

00 15° 30° 

0 0 

--- --- --- ---
--- --- --- ---
--- --- --- 29 

--- --- --- 26 
-- .. 

--- --- --- 25 

--- --- 29 23 
.. 

31 29 24 19 

2? 26 22 16 

24 23 20 X 

23 21 V 
A X 

21 19 X X 

lS 18 :x: X 

19 l? X X 

18 -.r 
,\. X X 

l? A X .,r 
.IL 

16 X X X 

Penetration of INCLINIID ARLI0R 

Thick-
ness 

l'.'00 

l'.'25 

l'.'50 

2 '.'00 

2 1: 25 

2 '.'40 

2~1? 5 

3~00 

3 1
•
165 

3 '.' $8 

3'..'?5 

4 ~'00 ... 
~ '.' 13 

4 ~13 9 

4~15r; 

4': 82 

5~18 

6 ~25 

1a-[ _1_2_11--l-l ___ 1_s_· ~I __ 1_7 ....jll--_x--+l __ i.] Inclined 10° 

( --- ) No li:m.it uithin maximum r::nge of gun . 
( X ) No :9enetration at any range within raaximwn 

range of gun . 

Range 

? 

9 

11 

15 

16 

18 

20 

21 

25 

25 

25 

26 

27 

28 

29 

30 

31 

X 

Limiting ranges for penetration of vertical annor are 
outer , or maximum , rcnges a·t; which penetr2.tion will occur. 

Limiting ranges for penetration of deck arnor are 
inner , or minim1µri , _ranges at which penetration will occur . 
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Ra."lge 

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 

P:S~T ETR ATI VE 

I To:p 
SDot 

4 . 180 

4 ! 140 

3 !350 

2 . 6GO 

2 . 020 

1 . 560 

1 . 220 

. 930 

. 806 

. 670 

. 560 

. 455 

. 395 

! 330 

. 278 

. 235 

. 204 

.179 

. 158 

. 139 

. 116 

. 096 

!080 

. 065 

. 051 

. 038 

. 026 

. 016 

. 009 

. 004 

.ooo 

BLUE 1411 / 50 
- 11-

LARGE T .A.RG:ST 

NOH- PE::JSTRATIVE 

I 

Pla_ne Top Plane 
Spot Spot Spot 

2 . 299 
··-

2 . 279 
-, 

1 . 848 

1.462 

1.111 

. 858 

. 6 71 

• f,39 -
, 443 

. 368 ·-

. 308 

. 256 

. 317 

. 182 

. 153 

. 129 

. 110 . 

• 099 ·-
. 087 

. 076 
·-

. 121 , 064 . 067 

,106 i . 053 . 058 
·-1 

. 094 . 044 . 052 

. 084 . 035 . 046 

' . 076 .• 028 . 042 I 
--l 

. 070 . 021 . 038 I ----, 

. 064 . 014 . 035 I 
··--' 

. 058 . 009 . 032 I 
I 

. 054 . 005 . 030 I 

. 050 .oq2 . 027 

. 046 .ooo . 025 

. 043 . 024 -

. 040 . 022 ·-

. 038 . 021 -
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Range 

1 

2 

3 

4 

5 

·G 

7 

8 

9 

1 0 

11 

1 2 

1 3 

14 

1 5 

1 6 

1 7 

1 8 

19 

20 

21 

22 

23 

2 4 

25 

26 

2 7 

28 

29 

30 

31 

32 

33 

34 

PENSTR ATI VE 

Top I 
I Spot 

4 ~180 

3 . 960 

2 . 760 I 

1 . 9 10 

1 . 430 

1 !090 

, 8 45 

. 670. 

. 545 

. 455 

. 380 

, 320 

. 270 

. 230 

. 191 

. 157 

. 130 I 

. 114 

. 100 

. 087 

. 073 

. 061 

. 050 

. 041 

. 032 

. 023 

. 015 

. 008 

. 004 

.ooo 

- 12- BLUE 14".[50 

I N7ER;,IEDI ATE TARGET 

NOH - PEtJETRATI VE 

Plane Top Plane 
Spot Spot Spot 

2 . 926 

2 ~772 

1 . 931 
·-

1 . 337 

1 . 001 

• 763 I 
I 

. 59 1 

. '1:69 

. 382 

. 3 18 

. 266 

!224 

. 189 

. 1 61 

. 134 

. 110 

. 091 

. 080 

. 070 

. 061 I 
. 077 . 051 . 054 

' 
, 068 . 043 ,048 

, 060 , 035 _042 

. 055 . 029 .039 
-

, 051 . 023 .036 

.• 047 . 016 . 033 --
. 043 . 010 ,t 030 

. 039 . 005 .027 --

. 036 . 003 I 
. 025 

·-
. 033 .ooo . 023 

. 030 , 021 

. 028 . 020 

. 025 . 0 1 8 

. 023 . 0 1 6 

I 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 -
13 

14 

15 

1 6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

PENETRATIVE 

Top Plane 
Spot Spot 

4 . 180 

3 !800 

2 . 280 

1.480 

1 , 090 

. 840 

. 650 

. 520 

. 425 

. 350 

. 295 

. 250 

. 210 

. 180 

. 152 

.129 

.110 

,096 

.085 

. 0 75 

. 062 ,065 

. 051 . 057 

. 041 . 050 

. 032 . 045 

. 023 . 041 

· . 015 . 038 

. 009 . 035 

. 004 . 032 

.ooo . 030 

. 027 

. 024 

. 022 

. 021 

. 019 

-13 -
BLUE 14 11 /50 

SMAL L TARGET 

NO!·J- PEl\TETRATI VE 

Top 
1 

Plane 
Spot Spot 

3 . 135 

2 , 850 

1~710 

1 . 100 

. 825 

. 638 

. 488 

. 390 

. 319 

. 862 

. 221 
·-

. 188 

. 158 

, 135 

. 114 

. 097 

. 083 

"072 

. 064 

.056 -
.047 . 049 . 
. 038 • 043 

. 031 . 038 

. 024 . 034 

. 018 . 031 
·-

. 012 . 029 

. 007 ~026 

. 003 . 024 

.ooo . 022 

. 020 
I 

. 018 

. 017 

. 01 6 

. 014 
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Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2 6 

2 7 

28 

29 

30 

31 

32 

33 

34 

- 14 -

PZNETrtATI VE 

BLUE 14 ",e50 

DESTROYER TA...tGET SUB'..f ARI NE TARGET 

Top I Pl ane Top Plane 
Spot Spot Spot Snot 

4 . 180 1 . 800 

i ! 500 . 820 

1 . 290 . 455 

. 860 . 2 79 

. 610 . 196 

. 450 . 1 44 

. 350 .107 

. 280 . 080 

, 230 . 059 

. 190 . 0 4 6 

. 152 . 037 

. 12 3 . 030 

. 099 . 025 

. 080 . 020 

. 064 . 01 6 

. 051 . 012 . 013 

. 0 41 . 0 10 . 011 

. 034 . 009 . 0 10 

. 029 . 007 . 008 

. 025 . 005 . 007 

. 020 .021 . 004 . 007 

. 017 . 0 19 .003 . 006 

. 012 . 01 6 . 002 . 005 

. 009 , 014 .002 . 005 

. 006 . 01 3 . 001 . 005 

~003 . 012 .ooo . 004 

, 001 . 011 . 004 

.ooo . 0 10 . 004 

. 009 . 004 

. 008 . 004 

.008 

. 007 

. 007 

. 006 

··• 

--

I 

·-

·-

·-
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FI R:::; :;;FFECT •:;:·ABL:: - BLUJ::: 14'' / 45 

Muzzle Velocity 2700 f . s . 
·.:eight of pro jectile 1400 lbs . 

Maxi mum Ran _ge, T::;~ and lS'il YORK 22 
1Viaxi r,1um Range all others 33 
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- 16- BLUE 14"/45 

Lil/I"rING RAFGES FOR Affi\10R FENF.'l'RA.1rION 

Fenetration of VERTICAL AR!-JIOR 
at Target Angles of DECK ARMOR 

A goo 75° 60° rnor 
'11hick- or

0 
or or0 45° 

ness 0 15° 30 
Thick-
ness 

3 II --- --- --- --- l?:00 

4 II --- --- --- --- 1~25 

5 II --- --- --- 27 1~50 

5'.!7e --- --- --- 23 2~00 .. 
611 --- --- --- 22 2 '.'25 

7 Tl --- --- 29 1 9 21.!40 

8" 30 29 25 16 2 '.'75 

9 " 27 25 21 ,r 
A 3 '.'00 

1011 24 23 18 X 3 ?: 65 

11" 22 20 16 X 3 '.'68 

12 11 20 18 X X 3~' 75 

13" 18 16 X :x: 4 •~ 00 

13 ~' 5 17 15 V 
A 

•r 
A 4 ~'13 

14" 16 14 X •.r 
.0.. 4~•39 

15" 15 X X X 4 !:5? 

16" 13 X X X 4 !:82 

5~18 

6~25 

Penetration of INCLINED A..'Rt:OR 

1211 16 X X Inclined 10° 

( --- ) No limit within maximum range of gun . 
( X ) No penetration at any range within I!la.Xi mum 

range of e,un . 

Range 

7 

9 

10 

1 4 

16 

17 

19 

20 

24 

24 

24 
·-26 

26 

27 

28 

29 

30 

X 

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

Limiting ranges for penetration of deck armor are 
inner , or minimur!'!, ranges at which penetration will occur . 

V 



2577 
o - .:>I 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

1 4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

PENETRATIVE 
I 

Top 
Spot 

4 . 180 

4- .110 

3 . 310 

2 . 530 

1.920 

1. 470 

1 . 160 

. 938 

• 761 

. 627 

. 527 

. 442 

. 374 

• 31 4 

. 864 

. 222 

.188 

. 165 

. 145 

. 189 

. 110 

. 094 

. 0 78 

. 064 

. 050 

. 037 

. 025 

. 016 

. 009 

. 004 

.ooo 

- 17-

i 
I 

I 
' BLUE 14 11 / 45 

LARGE Ti,.RGET 

NON- PENETRATIVE 

Pl ane Top Plane 
Spot Spot Spot 

2 . 299 

2 . 261 

1 . 820 

1 . 391 

1 . 0 56 

. 80 9 

. 638 

. 516 

. 41 9 

. 345 

. 290 

. 243 

. 206 

. 173 

. 1 45 

. 122 
f' . 103 

• • 09I 

. 080 

. 071 

. 115 . 061 . 063 

. 103 . 052 . 057 

. 092 . 043 . 051 

. 083 . 035 . 045 

. 075 . 027 . 041 

. 068 . 020 . 037 

. 062 . 01 4 . 034 

. 057 . 009 • 031 

. 052 . 005 . 029 

. 048 . 002 . 026 

. 044 .ooo . 024 

. 041 . 0 23 

. 038 . 021 

. 

. 



2577 
~ 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 t::; 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

2? 

28 

29 

30 

31 

32 

33 

i 

PENETRATIVE 

Top 
spot 

4.180 

3 . 940 

2 . 710 

1 . 845 

1.362 

1.040 

. 807 

. 643 

• 518 

. 426 

. 359 

. 300 

.255 

. 213 

. 179 

.149 

.126 

.110 

. 096 

. 085 

. 071 

. 060 

. 050 

. 041 

. 031 

. 021 

. 014 

. 007 

. 003 

.ooo 

, I 
' 

- 18- (.; BLUE 14 11/ 45 

INTERMEDIATE TARGET 
NON- PENETRATIVE 

Plane Top Plane 
Spot spot Spot 

2 . 926 

2 . 758 

1 . 899 

1.291 

.. 954 

. 728 

• 564 

. 450 

• 362 

. 298 

. 251 

. 210 

. 179 

.149 

.125 

. 104 

. 088 

. 0 77 

. 067 

. 060 

. 0 75 . 050 . 053 

• 067· . 042 . 047 

. 061 . 034 . 041 

. 055 . 028 . 038 

. 049 . 021 . 034 

. 044 . 015 .031 

. 040 . 010 . 028 

. 036 . 005 . 025 

. 034 . 002 .024 

. 031 .ooo .022 

.029 . 020 

. 026 . 018 

. 024 .017 

-

I 

I 

---

. 



2577 
6 - 31 

Range 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

1 3 

1 4 

15 

16 

17 

18 

19 

20 

21 

2Z 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

. 
I 

-

PENETRATIVE 

Top 
Spot 

4 . 180 

3 . 775 

2 . 250 

1.415 

1 .058 

• 798 

.618 

. 496 

. 404 

. 333 

. 280 

. 234 

. 198 

.166 

. 140 

. 118 

.100 

. 088 

.078 

. 069 

. 058 

. 048 

. 039 

. 031 

. 022 

. 01 4 

. 008 

. 004 

. ooo 

-19- BLUE 14 11/45 

SMALL TARGET 

NON- PENETRATIVE 

Plane Top Plane 
Spot · Spot Spot 

3 .1 35 

2 . 830 

1.688 

1.060 

. 794 

• 598 

. 464 

. 372 

. 303 

.250 

.210 

. 175 

. 148 

. 1 25 

. 105 -

. 089 

. 075 

. 066 

. 059 

. 052 

. 061 . 044 , 046 

. 054 . 036 , 040 

. 048 . 029 1o36 

.044 . 023 . 033 

.039 . 01 7 . 029 

. 035 . 01 1 , 026 

. 032 . 007 . 024 

. 029 . 003 . 022 

. 027 . ooo . 020 

.025 . 019 

. 024 . 018 

. 022 . 017 

. 021 . 01 6 
" 



. 

. 

. 

. 

-

·- -

2577 
5- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

14 

1 5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

.. 

- 20-

PENETRATIVE 

DESTROYER TARGET 

Top 
Spot 

Plane 
Spot 

4 .180 

2 . 343 

1 . 201 

.799 

• 569 

. 422 

. 329 

. 265 

• 215 

.171 

. 139 

. 114 

. 092 

. 075 

. 060 

. 048 

. 038 

. 032 

. 0 2 7 

. 023 

. 019 . 020 

. 016 . 018 

. 012 0016 

. 009 , 014 

. 006 .,013 

. 003 .012 

. 001 . J ll 

.ooo . 010 

~009 

. 008 

. 007 

. 007 

. 006 

BLUE 1 4 11 / 45 

SUBMARINE TARGET 

Top 
Spot 

Plane 
Spot 

1 . 610 

. 74 7 

.419 

. 259 -

.184 

.133-

.101 

. 076 

. 058 

.045 

. 036 

.029 

. 025 -

. 020 ·-, 

.016 

. 01 2 . 013 

.010 oOl l 

. 009 . 009 

. 007 0008 
·-

.005 0007 

,,004 .. 006 

0003 . 006 

r002 . 005 

c002 .,005 

~001 0005 
-

.ooo . 004 --
. 004 ·-
. 004 

. 004 

. 004 



~ 
6 - 31 

- 21-

FIRE EFFECT TABLE - BLUE 1211 / 50 

M'~zzle Velocity 2900 f . s . 
V/eight of projectile 8 70 l bs . 

Maximum Ra:ige 2 3 . 

BLUE 12 11/50 



, 

Annor 
Thick-

- 22- BLUE 12" / 50 

LIMITING R(J.\JGES FOR ARMOR PSl\r:!:TRATIOlJ 

Penetration of VERTICAL .Aro.mR 
at Target Angles of 

0 0 90 75 60° 
or0 or or 4 50 

DECK ARMOR 

Thick-
ness 0 15° 30° ness Range 

3" --- --- --- 30 1 ~'00 

4 II --- --- 32 24 1~•25 

5 II --- 32 28 20 l'/50 

5 ~'75 31 30 25 18 2 ~'00 

6 II 30 29 24 18 2'.'25 

71t 27 25 22 15 2 !!40 

8" 23 22 19 v· .,,. 2 !.'75 

grr 21 20 16 V 
~-I. 3 ~'00 

10" 19 l? X --.., 3 ~'65 

1111 17 -.- X X .,\. 3~'68 

12 11 16 X X X 3 ~?5 -13 II 14 X X X 4 ~00 

13 ~5 13 X X v· ~,.. 4 !.'13 

14" X X X X 4 ~39 

41.157 
.-,. 

4 ~82 
5;!18 
Si.' 25 

? enetration of INCLINED A.RJ.,iOR 

1211 13 X X X ] Inclined 10° 

(--- ) No lL1it ti7i"i:ih in maxim.um range of gun . 
( X) No penetrat i on at any range within maximum 

range of gun . 

10 

12 

14 

1 7 

19 

20 

22 

24 

27 

27 

28 

29 

29 

30 

31 

31 
33 

X 

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

Limiting ranges for penetration of deck armor a r e 
inner , or minimum, r anges a t \7hich penetration wi ll occur.., 

·--

-



2577 
6 - 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

1 3 

14 

1 5 

1 6 

17 

18 

19 

20 

21 

22 

23 

--

..... 

PENETRATIVE 

/ Top 
Spot 

2 . 724 

2 . 71 2 

2 . 262 

1.8 13 

1. 365 

1.054 

. 832 

. 676 

• 546 

.449 

. 3 71 

. 312 

. 263 

. 221 

. 186 

. 155 

.132 

. 114 

. 101 

. 089 

. 076 

. 065 

. 054 

. . 

- 23-
BLUE 1 2 11/50 

LARGE TARGET 

NON- PENETRATIVE 

Pl ane Top Plane 
Spot Spot Spot 

1 . 257 

1 . 251 

1 . 043 

. 838 

. 631 

. 48 7 

. 384 

. 312 

. 252 

. 207 

. 171 

•. 1 44. 

.122 

.102 

. 086 

. 072 

. 060 

. 053 

. 047 

~041 

.079 . 036 .037 

. 0 71 0030 . 033 

. 064 . 025 .ozg 



2577 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

1 4 

1 5 

16 

17 

18 

1 9 

20 

21 

22 

23 

PENETRATI VE 

- 24- BLUE 1 2 11/ 50 

INTERMEDIATE TARGET 
NON- PENETRATIVE 

Top Plane Top Plane 
Spot Spo t Spot Spot 

2 . 724 1 . 6 76 

2 . 600 1 . 600 

1 . 860 1 . 1 4i4 

1 . 327 . 816 

. 968 . 596 

. 735 . 452 

• 572 . 352 

. 461 . 284 

. 377 . 232 

. 305 .188 

. 247 . 152 

. 208 . 128 

. 175 .108 

. 1 50 . 092 

. 1 2 7 .0 78 

. 108 . 066 
, 091 . 056 

. 078 . 048 

. 067 . 041 

. 058 . 036 

. 048 . 051 . 029 . 031 

. 040 . 045 . 025 . 028 

. 034 . 041 . 021 . 025 



2577 
6-31 

Range - l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Top 
Spot 

2 . 724 

2 . 496 

1 . 340 

1 . 014 

.754 

. 572 

. 4t12 

• 351 

• 286 

. 234 

. 195 

. 163 

. 13G 

. 117 

.100 

. 085 

. 072 

. 061 

. 053 

. 047 

. 040 

. 033 

. 028 

BLUE 12"/50 
- 25-

SMALL TARGET 

PENETRATIVE tJON- PENETRATIVE 

Plane Top Plane 
Spot Spot Spot 

1 . 802 

1 . 571 

1 . 018 

. 6 71 

. 499 

. 379 

. 292 

. 232 

.189 

. 154 

. 129 

. 108 

. 090 

. 0 77 

. 066 

. 056 

. 047 

. 040 

. 035 

. 031 

. 042 . 027 . 028 

. 037 . 022 . 025 ·-

. 034 . 018 . 022 

. 



2577 
'5"=3T 

Ran g e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 ... 

16 ... __ 
17 

18 

1 9 

20 

21 

22 

23 

PENETRATIVE 

DESTROYER TARGET 

Top 
Spo t 

Plane 
Spot 

. 

2 . 724 

1 , 924 

. 8 58 

. 578 
I 

. 416 

• 31 2 

. 240 

. 195 

. 1 56 

. 123 

. 099 

. 08 1 

. 064 

. 052 

. 042 

. 033 

. 027 

. 022 

. 0 1 9 

. 016 

. 01 3 . 014 

. 011 . 01 2 

. 009 . 0 11 

BLUE 1 2 "/50 

SUBMARINE TARGET 

Top 
Spot 

Plane 
Spot 

l . 769 

. 862 

. 422 

. 255 

. 185 

. 1 32 

. 097 

. 0 7 5 

. 055 

. 042 

. 033 

. 026 

. 022 

. 018 

. 015 

. 01 2 

. 009 . 010 

. 007 . 008 

. 006 . 007 

. 005 . 006 

.oo~ . 006 

. 003 . 005 

. 002 . 005 



Note : 

- 27-

":?I J.'').w- ~.~-.:-_':'_:;_,'CT "' -1·-, BLT"' 8 1111 / i:;5 _ .. __ .:..,_ _ ~..:.: ____ l.J:1.!.... ,~ _ - __ u~ ::::__1_,.., _ 

I.:u :z.e:::le Velocity 3000 f . s. 
We i ght o f projectile 260 lbs . 

Maxi muru Range, Guns of CA 24, etc . 34 
1 !axi ;:,ium Range , Guns of CV 2 , 3 30 

0As use Co:1L1on Pro jectile of 4 ,50 Cal. 
CTs use _(P Projectile of 3 . 52 Cal . 



2577 
6- 20 - 33 

- 28- BLUE 8 11/ 55 
( Guns of CAs ) 

LDJIITING RA1fGES FOR ARMOR PENE'I1RATION 

Penetr ation of VERTICAL ARMOR 
at Target Angl es of 

DECK ARII.WR 

Armor 90 75 60 
Thiele - or or or 450 
ness 00 15° 300 

0 0 0 

Thi ck -
ness 

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

1 1: 5 --- --- --- 32 1~'25 

2 II --- --- 33 2? 1 ~'50 

2!.'5 --- --- 31 25 2!.'00 
·-

311 32 31 28 22 2~' 25 

4 II 26 25 22 17 2!.'40 

511 22 21 18 13 2~'75 

5i'75 20 18 16 ,r 
A 3 !.'00 

6 II 19 17 15 X 3 !.'65 

7" 17 14 V 
.l>. X 3 ~'68 

8 " 16 X X X 3 ~' 75 

9 " 14 X X X 4 !.'00 

10 11 X X X X 4 !.'13 

Penetration of INCLINED ARMOR 

12" I X X X· Inclined 10° 

( --- ) No limi t wi t hin maximum range of gun . 
( y_ ) No penetration at any range within maximum 

range of gun . 

Range 

13 

l ? 

20 

23 

25 

26 

27 

29 

32 

32 

32 

33 

X 

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

Limi ting ranges for penetr ation of declc armor are 
. inn er , or minimUD, ranges at whic h penetrat i on will occur . 



' . -

2577 
6 - 20 - 33 - 29 - BLm 8"/55 

( Guns of CVs) 

LIMITING ru.NGE3 FOR A.RI'.~0R PENETRA.TI ON 

Penetra.tion of VERTICAL APJ!l0R 
at Target Angles of 

90° 75° 60° 
DECK _'\.RM0R 

Armor ' Thick - or or or 45° 
ness 00 15° 30° 

Thick-
ness 

l" --- --- --- --- lt'OO 

l l.' 5 --- --- --- 25 1~'25 

2" --- --- 28 21 1 ~'50 ·---
2~5 27 26 21 18 2 ~' 00 

-
3 II 24: 23 20 15 2 ~' 25 

411 20 lS 16 12 2 ~' 40 
--

5 II 17 16 14 10 2~75 

5 l.'75 15 14 12 X 3~'00 

6" 15 14 12 X 3~'65 
7 fl 13 12 X X 3~68 

811 12 X X X 3\.'75 
gr, 11 X X ~r 

A 4 ~'00 
10" X X V .... X 4 ~'13 

4 ~'3<.3 

Penetration of INCLINED ARI.:i0R 

12" X X X·I X ) Inclined 10° 

(--- ) No limit within maximum range of gun . 
( X) No penetration at any range within maximum 

range of gun . 

. Rang e 

14 

16 

18 

20 

22 

22 

24 

25 

28 

28 

28 

29 

30 

X 

Limiting ranges for :penetration of vertic~l annor are 
outer , or maximura , r anges at which J enetration ·will occur . 

Limiting ranges for penetration of decl( armor are 
inner , or minimum , r 2.nges at which penetration wi 11 occur . ---

I t 



2 57,'Z -- ..3Ct -
6- 31 

LARG E TARGET 

PENE'I'RA TIVE NON-PENETRATIVE 

Top Plane Top Plane 
Range Spo t Spot Spot Spot 

1 2 . 171 . 668 

2" 2 .145 . 661 

3 1 . 834 • 56 5 

4 1. 500 .462 

5 1 . 190 . 366 

6 . 931 • 286 

7 . 720 . 222 
8 . 559 .172 

9 . 442 .136 

10 . 359 . 110 
11 . 291 . 090 

1 2 . 234 . 072 

1 3 . 198 . 061 

1 4 . 164 . 050 

15 . 135 . 042" 

16 . 11 1 , 1 14 . 034 .035 
1 7 0090 . 096 . 028 . 030 

18 . 073 . 081 . 023 . 0 2 5 
1 9 . 0 57 . 068 . 018 . 021 
20 . 046 . 060 • 014 .018 
21 . 034 . 049 . 010 . 015 
22 . 025 . 042 . 008 . 01 3 
23 . 017 . 036 . 005 . 011 
24 . 011 . 031 . 003 . 010 

25 . 005 . 027 . 002 .oos 
26 . 002 . 023 . 001 . 0 07 

27 .ooo . 021 .ooo . 006 

28 . 018 . 006 

29 . 01 6 . 005 

30 . 013 . 00 4 
31 . 01 1 . 003 

32 . 01 0 . 0 03 

33 . 0 09 . 002 

34 . 008 . 002 



2577 
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 

BLUE8 11 /55 - 31- _ 

INTEFWEDI ATE TARGET 

PENETRATIVE N0N- PEHETRATIV~ 

Top Plane Top Plane 
Spot Spot Spot Spot 

2 . 171 1 . 002 

2 . 064 .953 

1 . 506 . 695 

1 . 098 . 507 

~845 . 390 

. 650 . 300 

. 496 . 229 

. 379 . 175 

, 302 . 139 

,244 ,113 

. 198 . 091 

. 160 . 073 

. 133 . 061 

, 112 . 052 

!094 . 043 

.073 . 075 . 034 . 035 
!061 . 065 · , 028 . 030 

, 049 . 055 , 022 . 025 

.037 . 044 , 018 . 020 
.. 

. 028 . 037 , 013 . 017 

. 021 . 031 . 010 .014 

, 015 , 029 ,008 , 01 3 

. 011 . 023 .005 . 011 

. 007 , 021 . 003 . 010 

, 004 . 018 . 002 . 009 

, 002 ,016 . 001 , 007 

.ooo . 013 .ooo . 006 

. 011 . 005 

. 010 . 005 

, 009 . 004 

, 008 . 004 

~007 . 003 

. ~006 . 002 

. 005 . 002 



.. -

2577 
6- 31 

Rang e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

?i4 

- 32- BLUE. 8 11 / 5$_ 

SUALL T Arl.GET 

PENETRATI VE NON- PENETRATIVE 

Top Plane Top Plane 
Sp9t Spot Spqt Spot 

2 . 171 1 . 111 

1~975 1 , 011 

1 . 246 . 638 

. 842 . 431 

. 655 . 335 

. 501 . 257 

, 380 , 194 

. 296 . 152 

. 234 . 120 

. 190 . 097 

. 153 . 078 

, 125 , 064 

. 104 , 053 

.087 . 044 

. 073 . 037 

, 058 , 060 , 030 . 031 

. 047 . 050 . 023 . 025 

. 037 . 042 , 019 . 022 

!029 .• 036 , 015 . 019 

!02 3 ~031 , 012 .016 

. 017 . 026 . 009 . 013 

. 011 . 021 . 006 . 011 

. 007 . 018 ! 003 . 009 

, 004 . 016 ~002 .ooa 
, 002 . 013 , 001 , 007 

.ooo , 011 . ooo , 006 

, 010 , 005 

. 009 , 004 

. 008 . 004 

. 007 . 004 

. 006 , 003 

, 005 . 003 

, 004 ~002 

. 004 . 002 



2577 
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 

25 

2 7 

28 

29 

30 

31 

32 

33 

34 

- 3 3.. 

PENETRATIVE 

DESTROYER TARGET 

Top Plane 
Spot Spot 

2 , 171 

1 . 488 

, 806 

. 492 

. 328 

. 242 

!192 

. 156 

.127 

. 101 

. 078 

, 062 

. 049 

. 039 

,031 

. 024 . 025 

~018 , 020 

. 014 . 016 

. 010 . 013 

. 007 !010 

. 005 . 009 

. 003 . 008 

~002 , 007 

. 001 . 006 

.ooo . 005 

. 004 

J)()'.7) 

. 003 

. 002 

. 002 

. 002 

. oor 
. 001 

. 001 

BLUE 8 11 / 55 

sum.!ARINE TARGET 

Top Plane 
Spot Spot 

2 , 603 

1 . 241 

. 650 

. 403 

.273 

. 195 

. 143 

. 105 

. 083 

, 065 

. 049 

. 036 . 037 

! 027 . 029 

. 021 . 023 

, 017 . 019 

. 013 . 016 

, 009 . 012 

, 007 .010 

. 005 . 008 

. 003 !007 

. 002 . 006 

. 001 . 005 

.ooo . 004 

. 003 

.., 003 

. 002 

. 002 

. 002 

, 001 

. 001 

. 000 



2377 
6 - 8 - 32 - 34-

1:uzzle Velocity 3000 f .s. 
Weig ht 0f projectile 1 05 lbs . 

M"1ximu;..1 Range Ciis 4- 13 , Turrets : 22 
(Lon5t h of Pro j . Broadside : 18 

3 . 80 Cal . ) 

M,1xi n trn Hange CLs 43 , ate . & CFs 2 7 
(Len6 t h of Proj . 4 .50 Cal . ) 



- 35- BLUE 611/ 53 
CLs 4 - 13 

LIMITING RANGES FOR ARMOR FI£NETRATION 

Penetration oi' V3RTICAL ARMOR 
8."G Target Angles of DECK _IBMOR 

Armor 90° 76° 60° 
Thick- or0 

or
0 or 45° 

ne s s 0 15 30° 

[Thick-
ness 

l " --- --- --- --- 1~00 
-

1 ~'5 16 15 14 11 1~25 

2" 15 13 11 9 1 ~'50 

2~5 11 10 9 8 2 ~'00 

3 II 9 8 7 6 

4 II 6 6 5 X 

5 11 4 4 3 X 

5 ~'75 3 3 2 X 

0 II X X X .... 
A 

( --- ) No limit within !'18.Ximu::n range of gun . 
( X ) No :penetration at any range wi t ·hin i!lS.ximum 

range of f,>Un . 

Range 

18 

19 

21 

24 

Lim:l ting ranges for penetration of vertical armor are 
outer , or rnaximur.1 , r anges at which l)Emetration will occur . --- ---- -

Limiting ranges for penetration of deck armor a re 
inner, or .!!Lnir,1tun, ranges at which penetration will oc cur . 

I 



25?? 
6- 20 - 33 

Armor 
Thick-
ness 

l" 

1 ~r5 

2" 

2~15 

3 II 

4 II 

5 II 

5 ~'75 

6 " 

?" 

- 36 - BLUE 611 /53 
(CLs 43 , etc ., CF ' s 
. and Subs . ) 

LIMITING RANG:~S FOR ARI-.i:OR :;:-ENETR~TION 

Fenetration of VERTICAL ARMOR 
a t Target Angles of 

0 90 ?5° 60° 
45° or or or 

0 00 15° 30 

--- --- --- 23 ·-
--- 26 23 18 

24 23 20 16 

21 20 17 13 

l? 16 14 11 

14 13 11 X 

11 10 X ... ,. .. ~ . 
10 9 X X 

g V 
A X X 

X X X X 

DECK ARMOR 

Thick -
ness Range 

1~'00 16 

l !.' 25 18 

l !.'50 20 

2!.'00 24 

2~'25 25 

2~'40 27 

2 !.'75 X 

( - - - ) No 1 imi t with in ma):imum range 0f gun . 
( X) No penetration at any range wtthin maximum 

range of gun . 

Limiting ranges for penetration of vertjcal armor are 
outer , or maxi mum, ran6es at which penetration will occur . 

Limiting r anges for penetr·ati on of deck arn1or are 
'inner , or mini mu.m , ranges at ~hich penetra tion will occur . 



2577 
6-31 

Rang e 

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 

PENETRATIVE 

Top 
Spot 

2 . 237 

2 . 212 

1 . 830 

1 . 456 

1 . 111 

. 835 

. 629 

.481 

. 387 

. 321 

• 269 

. 220 

. 175 

. 141 

. 108 

. 082 

. 060 

. 043 

. 0 30 

. 020 

. 01 2 

. 006 

. 003 

.ooo 

- 37-
BLUE 6 11/53 

LARGE TARGET 

NON- PENETRATIVE 

Plane Top Plane 
Spot _Spo t Spot 

. s5·z 

. 545 

. 448 

.359 

. 274 

. 206 

. 155 

. 117 

. 095 

. 079 

. 066 

. 227 . 054 . 056 

.188 .043 . 046 

. 158 .036 . 039 

. 129 . 027 . 032 

. 106 . 020 . 026 

.087 . 014 . 021 

. 072 . 011 .018 

. 059 . 007 . 014 

. 050 . 005 . 012 

. 042 . 003 . 010 

. 035 . 002 . 009 

.029 . 001 . 007 

.024 . 000 . 006 

. 021 . 004 

. 019 . 003 

. 017 .ooz 

I 



2577 
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 
r-

27 

PENETRATIVE 

Top 
s pot 

2 . 237 

2 .124 

1 . 500 

1 . 063 

. 790 

• 584 

. 434 

. 335 

. 263 

• 218 

. 183 

. 150 

. llJ 

. 094 

. 073 

. 055 

. 041 

.ozg 

. 020 

. 013 

. 008 

. 004 

. 002 

.ooo 

- 38- BLUE 6 11/ 53 

INTERMEDIATE TARGET 

NON- PENETRATIVE 

Plane Top Plane 
Spo t Spot Spot 

. 850 

. 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 . 018 

. 039 . 008 . 015 

. 032 .005 . 013 

. 027 . 003 . 010 

. 023 . 002 . 009 

. 020 . 001 . 007 

. 016 .ooo . 006 

. 01 4 . 004. 

. 01 2 . 003 

. 010 . 002: 



2577 
"b-3f 

Range 

1 

2 

3 

4 

5 

6 

7 

'8 

9 

10 

11 

12 

13 

1 4 

15 

16 . 
17 

18 

l9 

20 

21 

22 

23 

24 

25 

26 

27 

-

' 

' 

PENETRATIVE 

Top 
Spot I 

2 . 240 . 
2 . 033 

1 . 245 

. 821 

. 612 

. 450 

. 333 

. 255 
. . 
. 206 

. 170 

. 143 

. 115 

. 091 

. 072 

. 055 

. 041 

. 031 

. 021 

. 014 

. 010 

. 006 

. 002 

.ooo 

- 39- BLUE 6 11/53 

SMALL TARGET 

NON- PENETRATIVE 

I 

Plane Top Pl ane 
Spot 8"'.)0t Rnot 

. 984 

. 894 

. 548 

. 361 

. 269 

. 198 

. 147 

.112 

.090 

.075 

. 063 

.120 . 051 . 053 

. 099 . 040 . 044 

. 08:3 . 031 . 036 

. 068 . 024 . 030 

. 056 . 018 . 024 

. 047. . 013 . . 020 

. 038 .010 . 017 

. 032 . 007 . 014 ·-

. 027 . 004 . 01 2 

. 023 . 002 . 010 

. 018 . 001 . 008 

. 01 5 .ooo . 007 

. 013 . 006 

. 010 . 004 

. 007 . 005 

. 005 . 002 
·-



2577 
"573T 

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 

- 40- BLUE 6 11/53 

PENETRATIVE 

DESTROYER TARGET SUBMARINE TARGET 

Top Plane Top Pl ane 
Spot spot Spot Spot 

2 . 240 3 . 698 

1 . 402 1 . 672 

• 726 . 870 

. 436 . 533 

• 287 . 357 

. 212 
I . 247 

. 168 . i81 

. 136 
I . 137 

. 109 . 106 . 108 
. 

. 089 . 081 .085 

. 070 . 063 . 068 

.055 . 057 . 046 . 053 

.041 . 045 . 032 . 039 

. 031 .036 . 022 . 030 

. 023 . 029 . 016 · . 024 

. 016 . 023 . 010 . 018 

. 011 . 018 . 006 . 014-

. 007 ,014 . 004 . 011 

. 004 . 011 . 002 . 009 

. 002 . 009 . 001 . 008 

. 001 . 007 .ooo . 006 

.ooo . 006 .oos 
. 005 . 004 

. 004 .·003 

. 003 . 002 

. 002 . 001 

. 001 . 001 



2577 
6- 31 

- 41-

FIRE EFFECT TABLE - BLUE 5 11 /51 

Muzzle Velocity 3150 f . s . 
Weight of p r ojectile 50 lbs . 

Maximum Range 17 . 

FIRE EFFECT TABLE - BLUE 511 /50 

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

Maximum Range 16 . 

BLUE 511/51 
BLUE 5 11/50 



c\.r mor ~ 

Thick -
r.ess 

·- - · 
l " 

t-
2 II 

3 II 

~---

Penetrr.tion of VSH'!'ICAL 
at Targe·t Angles of 

' 60° 
or 

00 
or 
15° 

or 
30° 

--- --- 13 

·s 7. ·, r 
A 

..... 

.J).. X X 

BLUE 5"/ 51 

ARMO~ 

45° 

'9 

X 
. 

X 
-

(--- ) No lil.1it ·ij_thin r1arimum range of gun . 
( :X: ) No :penetration at any range within na:;~inum 

rang_e of g,1m ., 

Limiting ranges :t'or ::,enet ration of vo:r.tical armor are 
outer, or .niaxi1~tl11 , r 9.nge3 at which uenetration VTill occur . - -- - - -



- 43 - BLUE 5 "/50 

LIMITING R.'U:JGES ii'OR ARMOR fENE'l1RATION 

A rm.or 
Thick-
ness 

l " 

2" 

3 11 

Penetration of VER'l1ICAL ARMOD 
at Tar~et Angles of 

90° ? o 60° 5 
or or

0 
or

0 
45° 

oo 15 30 

--- --- 11 g 

8 7 X X 

X X X X 

( - -- ) No limit within maximum r0nge of gun . 
( X) No penetration at any range within maximu..~ 

r ange of gun . 

Limiting r.:mges for :penet:i:-ation of vertical armor are 
outer_, or rri.aximum , ranges at which penetration v;-ill occur . 



2577 
6-- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

lZ 

13 

14 

15 

16 

17 

' 

Large Int . 
Target Target 

1 . 193 1 . 193 

1 . 183 1 . 137 

. 936 . 770 

. 699 . 511 

.475 . 337 

. 333 . 233 

. 244 . 168 

. 179 .125 

.142 , 097 

. 114 . 078 

. 093 . 063 

. 075 . 050 

. 057 . 038 

. 043 . 030 

. 034 . 022 

. 025 . 017 

. 019 . 01 3 

- 44-

PENETRATIVE 

TOP SPOT 

BLUE 5 11/ 51 
BLUE 5 11/50 

small Destr oyer submar ine 
Target .Target Tar get 

1 . 193 1 . 193 2 . 884 

1 . 090 .731 1.300 

. 636 • 351 • . 649 

. 391 . 208 - , 395 

• 261 .136 ~ , 253 

. 180 . 086 .166, 

.130 . 062 . 110 

. 09 7 . 045 . 0 78 

. 075 , 034 , 060 

. 060 . 026 . 045 

. 050 . 020 . 033 

. 040 . 01 5 . 025 

. 030 .011 . 019 

. 023 . 008 . 014 

. 018 . 006 . 011 

. 013 . 004 , 009 

. 010 . 003 . 007 



2577 
6- 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Large 
Target 

.269 

. 266 

• 211 

.1 57 

.107 

. 075 

. 05S 

. 040 

. 032 

. 026 

. 021 

. 017 

.013 

. 010 

. 008 

.006 

. 004 

- 45- BLUE 5 11/51 
BLUE 5 111/50 

N0N .. PENETRATIVE 

Top spot 

Int. Small 
Target Target 

. 403 . 477 

.384 . 435 

. 260 . 255 

. 172 .156 

.114 .104 

. 079 .072 

. 057 . 052 

. 042 • 039 

. 033 . 030 

. 026 . 024 

. 021 . 020 

. 017 . 016 

. 013 . 012 

. 010 . 009 

. 008 . 007 

. 00f; - ('\(")~ 

. 004 . 004 



- 45(a) - BLUE 5"/38 A..A. 

FIRE EFFECT TABLE - BLUE 511 / 38 A. A. 

Muzzle Velocity 2600 f . s . 
· Height of projectile 54 lbs . 

Maximum Range l? 

(Based on a.sslu11ed characteristics) 



- 45(b) - BLUE 5"/38 AA 

Annor 
Thick-
ness 

l " 

2" 

3 " 

4 II 

511 

5 ~?5 

LH.~I'l'ING HANGES FOR ARJ'.IO:I FEN".J:TRATION 

Penetration of VERTICAL ARliliOR 
at Target Angles of 

90° ?5° 
or or 

00 15° 

16 16 

8 8 

6 6 

5 4 

3 3 

y ~,. X 

60° 
or 
30° 

14 

? 

5 

3 

~r 
./). 

X 

( X ) No ~)enetration at any r ange within maxim.um 
r ange of gun . 

Limiting ranges for penetration of vertical armor are 
outer , or maximum , r anges at which penetration VJill occur. 

45° 

g 

5 

X 

X 

X 
·-

X 



25?? 
6- 8 -32 

Range 

1 

2 

3 

4 

5 

6 

? 

8 

9 

1 0 

11 

1 2 

1 3 

1 4 

1 5 

16 

l? 

Large 
Targe t 

1 . 904 

1.882 

1 . 4 90 

1.1io 

. ? 54 

. 52? 

. 386 

. 288 

, 21 ? 

. 168 

, 130 

, 094 

· . 069 

. • 0 52 

~039 

·. 029 

·. 01 9 

- 45( c ) -

P:,~ImTRA TI VE ...... 

TOP SPOT 

I nt . Small 
Ta r get Tar6e t 

1 . 904 1 . 904 

1 . 81 0 l . ? 31 

1 . 224 1 . 01 3 

. 8 0 9 . 621 

. 536 . 41 4 

. 368 . 285 

. 264 . 204 

.195 . 153 

.14 ? . 1 14 

. 114 .089 

. 086 . 0 6? 

~064 , 0 50 

, 048 1038 

. 035 . 028 

. 026 . 021 

- -. 019 . • 015 

. 013 -. 010 

BLUE 5 11 /38 A. A_ • . 

I 

Destro~rer Submarine 
Targe t Targe t 

1 . 904 4 . 600 

1 . 163 2 .• 065 

. 5 56 l . 030 

. 3 29 . • 630 

. 21 5 . 400 

. 13? . 262 

. 099 .180 

• 0 7-1 . 124 

. 051 . 08? 

. 038 .064 

. 027 . 04 6 

. 01 9 . 032 
. 

, 014 .023 ' ' 

i 009 .017 

, 00'? . 013 . 
. 005 • 010 

. 0 03 . OO? 



257? 
6 - 8 - 32 

I 

Ran.3e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3 

14 

15 

16 

1 7 

- 45(d ) -
BLUE . 5 ir/3s A. A._ 

NON- PENETRATIV~ 

TOP SPOT 

lar ge Int . 3mall 
Target Targe t Target 

.428 . 643 . ?62 

.423 ~610 . 694 

. 336 . 413 . 405 

. 250 . 2?3 . 248 

. 1 69 .181 ,166 

. 119 .124 . 1 14 

. 087 .089 . 082 

.065 . 066 . 061 

. 049 . 050 . 046 

. 038 . 039 . 036 

. 029 . 029 .,02? 

. 021 .021 . 020 

.016 . 016 . 015 

.012 . 012 . 011 

.009 , 009 . 008 

. 006 .ooe . 006 

. 004 ~004 , 004 



2577 
6 - 31 

- 46- BLUE 5 11 / 25 AA 

FIRE EFFECT TABLE - BLUE 5 11 /25 AA 

1.tuzzle Velocity 2250 f . s . 
Weight of projectile 50 lbs . 

Maximum Rang e 14 



2577 
6- '31 - 47- BLUE 5°/25 AA 

LI!ITTING RANGES FOR ARMOR PENETRATION 

Armor 
Thick-
ness 

l " 
2 II 

3 II 

411 

5 II 

5V75 

Penetration of VERTICAL ARMOR 
at Target Angles of 

90° 75° 60° 
or or or 45° 
00 15° 30° 

13 12 11 7 

7 6 4 2 

4 3 2 X 

2 2 X X 

1 X X X 

X X X X 

.. 

(X) No penetration at any range within maximum 
range of gun . 

Limiting r anges for penetration of vertical armor are 
outer, or maximum, ranges at which pene t r ation wil l occur. 



2577 
6-Tl 

Range 

1 

z 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12" 

13 

l tt 

Large 
Target 

Int . 
Target 

1 , 904 1 . 904 

1 . 882 1.1310 

1 . 490 1 . 224 

1.110 . 809 

. 749 . 532 

,. 523 . 366 

.376 . 260 

. 276 .188 

.194 .132 

. 138 . 094 

. 102 . 070 

. 074 . 050 

. 054 . 036 

. 038 . 026 

BLUE 5 11/ 25 M 

PENETRATIVE 

TOP SPOT 

Small Destroyer submarine 
Target Target , Target 

1 . 904 1,.904 4 . 600 

1. 731 1 . 163 2 . 065" 

1.013 • 556 1 . 030 

. 621 . 329 . 630 

. 41 3 . 214 . 400 

. 28Z .136 . 262: 

.1 99 ,. 097 .180 

. 146 . 068 .120 

. 102 . 045 . 0 78 

. 074 . 031 ,. 054 

. 054 . 022 . 037 

. 039 . 015 . 025 

. 028 . 011 . 018 

. 020 . 007 . 01 3 
.. 



2577 
o-3T 

·Range 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

- 49-

NON- PENETRATIVE 

TOP SPOT 

Large Int . 
Target Target 

. 428 . 643 

. 423 . 610 

. 336 . 413 

. 250 . 273 

. 169 . 18 0 

. 118 . 124 

. 085 . 087 

. 062 . 063 

. 044 . 045 

. 031 . 032 

. 023 . 023 

.016 . 017 

. 012 . 012 

. 009 . 009 

BLUE 5 11/ 25 AA 

small 
Target 

• 762 

. 694 

. 405 

. 248 

. 165" 

. 113 

. 080 

. 059 

. 041 

. 029 

. 022 

. 016 

.011 

.008 



2577 
6- 31 

- 50• 

FIRE EFFECT TABLE - SLt;E 4 11 /50 

Muzzle ~elocity 2900 f.s . 
Weight of pr ojectile 33 l bs . 

Maximum Range 13 

BLUE 4 11/50 



2577 
6 - 20- 33 

- 51- BLUE 4 "/ 50 

LINITING RlLl'JGES FOH ARMOR IENETRATI0N 

Ann.or 
Thick-
ness 

l " 

2" ----I 

Penetration of VERTICAL ARiv;oR 
at Target .Angles of 

90° ?5° 60° 
I 

or or or 0 
45° 

00 15° 30 

13 12 -..- X . 
. A 

.x X X X 

( X ) No penetration at any range within max:imun 
range of gun . 

Limiting ranges for :penetration of' vertical armor are 
·outer, or maximum , r anges at which pene tration will occur . 



• · .J 

2577 
6 - 31 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Large Int . 
Target Target 

. 896 . 896 

. 881 . 846 

. 650 . 533 

. 454 . 332 

. 305 . 216 

• 215 .1 51 

.160 . 110 

. 122 . 083 

. 095 . 064 

. 076 . 052 

. 060 . 041 

. 048 . 032 

. 037 . 025 

- 52 -
BLUE 4 11/50 

PENETRATIVE 

TOP SPOT 

small Destroyer submarin e 
Target Target Target 

. 896 . 895 2 . 313 

. 810 . 490 1 . 062 

. 442 . 235 . 508 

. 255 . 120 . 296 

. 167 . 077 .194 

.116 . 052 . 130 

. 085 . 038 . 092 

. 065 . 028 . 0 70 

. 050 . 021 . 054 

. 040 . 016 . 040 

. 032 . 013 . 029 

. 025 . 010 . 022 

. 020 . 008 . 016 



• 

2577 
b-31" 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 53-
BLUE 4 11/ 50 

NON- PENETRATIVE 

TOP SPOT 

Large Int . Small 
Target Target Target 

• 209 . 314 . 3 73 

. 206 . 296 . 348 

.1 52 . 186 . 184 

. 106 . 116 . 106 

.071 . 076 . 070 

. 050 . 053 . 049 

. 037 . 039 . 035 

. 029 ,· . 029 . 027 

. 022 . 022 . 021 

. 018 . 018 . 01 7 

. 01 4 . 014 . 01 3 

. 011 . 011 . 010 

. 009 . 009 . 008 



2577 
6- 31 

- 54- BLUE 3 11/50 
BLUE 3 11/50 AA 
BLUE 3 11/23 AA 

FIRE EFFECT TABLE - BLUE 3 11 /50 

Muzzle Velocity 2700 f . s . 
Weight of projectile 13 lbs . 

Maximum Range 8 

FIRE EFFECT TABLE - BLUE 3 11 /50 AA 

Muzzle Velocity 2700 f . s . 
Weight of projectile 13 lbs . 

Maximum Range 13 

FIRE EFFECT TABLE - BLUE 3 11 /23 AA 

Muzzle Velocity 1650 f . s . 
Weight of projectile 13 lbs . 

Maximum Range 7 



257 7 
6 - 20 - 33 

- 55- BLUE 3 "/50 
BL1JE 3 11 /50 A.A 

LIMITING RAl~GES FOR ARMOR I~NE'11RATION 

• Annor 
Thick -
ness 

l " 

2 r1 

Penetration of VER'I1ICAL ARilOR 
at Target Angles of 

I 

90° 75° 60° I 

45° or or0 or 
00 15 I 30° 

l 

6 5 i .,,. 
J\. X 

X X X 
.,,. 
.L>. 

( X ) No penetration at any range within maximum 
range of gun . 

Limitinb ranges for penetration of vertical armor are 
outer, or ~_§0imw_n , ro.nges at which penetration will occur . 

• 



2577 
6- 20- 33 

- 56-

LH:ITING F.AJ'JGES FOR ARMOR FJ:NETRATION 

Armor 
Thick-
ness 

l " 

211 

Penetration of VERTICAL ARHOR 
at Target Angles of 

90° 75° 60° 
or

0 or or
0 

45° 
0 1 5° 30 

-
3 3 X "''" A 

X X "'r X .(I.. . 

BUTZ 3 " /23 AA 

( X) No }:)enetration at any range within maximum 
range of gun . 

Limiting ranges for penetration of vertical armor are 
outer , or maximll.!31 , ranges at which ]enetration will occur . 



2577 
r-3! 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

11 

12 

1 3 

Large I nt . 
Target Tar get 

. 636 . 636 

. 529 . 508 

. 260 . 21 3 

. 178 . 1 31 

. 125 . 088 

. 091 . 064 

. 068 , 046 

. 053 , 036 

. 042 , 028 

. 033 •. 021 

. 025 . 0 1 5 

. 017 . 0 10 

. 0 11 . 005 

- 57-

PENETRATIVE 

TOP SPOT 

BLUE 3 11/ 50 
BLUE 3 11/ 50 AA 
BLUE 3 11/ 2 3 AA 

Smal l Destr oyer submar i n e 
Tar get Ta r ge t Target 

. 636 . 572 1 . 552 

. 48 7 , 206 .737 

. 176 . 0 76 . 304 

. 1 00 . 038 .156 

, 068 . 022 . 098 

. 049 . 017 . 066, 

. 036 . 01 3 . 0 4 7 

. 026 . 009 . 035 

. 0 18 . 006 . 0 2 5 

. 01-2 . 004 . 018 

. 006 . 002 . 011 

. 001 . 001 . 006 

.. ooo .ooo . 001 



• 

2577 
o"=3T 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 58-

NON-PENETRATIVE 

TOP SPOT 

Large Int . 
Target Target 

. 111 .175 

. 093 . 140 

. 045 . 059 

. 031 . 036 

. 022 . 024 

. 01 6 . 018 

. 012 . 013 

. 009 . 010 

. 006 . 007 

. 004 •. 005 

. 003 . _003 

. 001 . 001 

.ooo .ooo 

BLUE 3 "/50 
BLUE 3 11/50 AA 
BLUE 3 11/23 AA 

small 
Tar get 

. 207 

0158 

. 057 

. 032 

,,022 

. 016 

. 012 

. 008 

- 006 

.004 

.. 002 

.,000 



(r 

Range 

0 
2 

4 
6 
8 

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

25?8 
6-8- 32 

') 

R~te of Fire 

in 

Rounds ,E_er Move 

B.34- - 1.3 

:, 0 .. vv v • i 

16"/45 15"/42 14"/50 14"/45 12"/50 8" /50 .6"/f:IJ 6"/4!'l!5!.'5. 
/! /! /: 0.L l I 14':? 4f5 

. 50 j 5" /39-, t. 5" /251iA 14~?, ---=r-- . ID•4"50 
/ /! l 

4"/45.lJ 
3 " ' 

fez: II ' 

l3', /5o i 1311 /45 ! '3u /4.D j 

l - , i a -.: 6 6 6 6 6 6 10 10 10 . 10 10 10 10 10 l 10 1n 10 
b = 3 

~- i--- -

10 i 10 l n , ('\ , () 1 () , ('\ , n 3 3 3 3 3 10 10 ]0 i 4 . 2iD 4.20 4 . 20 4.20 4 . 20 8.40 15. 00 12. 00 .L5. 00 115.0( 24. 00 24. 00 24. 00 15. 00 l 5 . 00 ! 24. 00 16. 00: 
r4. 15 I 4.16 4 .16 4. 15 4 .1? 8 . 30 I 14. 8~ 11. 86 14. 82 I 14.,s; 23. 60 23-. 60 23. 75 14. 8~ 14. 85 l 23.80 15 .. 80 t 

23. 20 23 .• 20 23. 40 14 . 6~ 14 . 64 !23.. 43 15 .• 4~ 4 .10 I 4..10 4.10 4 . 10 4 . 11 · 8 . 21 , 14 . 63 11.,?0 14 . 63 14. 62 
4 . 04 ' 4 . 01 4. 03 4. 05 1'. 05 s .12 14. 43 11·. 53 l ~ . ?3 14 . 39 22. 80 22.60 23 .. 00 14 .3€ l~. 36 123 . 00 14. 4~ 
3. 89 I 3 . 88 3 . 92 3. 92 3. 9? 7 . 89 14 . 21 11.33 14 . 21 14 .12 22. 20 21. 30 22. 50 14 . 0E 14 .. 03 22. 46 12. 3~ 
3,.'12 3.69 3_.?9 3 .?6 3.84 7.48 13 . 96 11.ll 13. 93 13 . 81 20. 40 16..80 21.. •. 'IO 13-. 5~ l.3 . 4t> 121 •. 48 g __ 0 ~ I 

10.82 3.56 I 3.51 3 . 62 3 . 59 3. 64 7.04 13 . 69 13.62 13 . L;.:6 16. 90 13. 30 20,. 20 12. 5~ 12. 20 !19. 55 6.n 
3. 39 I 3 . 33 3.<r5 3 .,42 3 . 46 6. 64 13.01 10.00 12.'ll 11. 60 13 . 90 10 .• 20 16.. 83 10.5~ 10.10 l ~ .• 15 ~. 6E I 3. 23 l ;3.15 3 . 28 3 . 26 3. 30 6. 20 11. ?l 8 .68 11.23 9. 89 11.10 - - l ~. 06 8 . ? 8 . 40 l~- ~O --
3. 09 2.98 3.12 3 .10 3 .1~ 5. 80 10. 16 '7 . 5~ 9 . '75 8-.40 -- 11. 7~ ? .• 3~ -- --- I 

I 2. 94: 2 . 81 2 . 96 2;95 2. 99 5 • l,;-0 8. 95 6 . 69 s.oo --- 9. 80 6 .. 1 ' 
?.87 I I 2 .• '18 2.66- i . 01 F.eo 2. 83 ,5. 00 5 . 95 6 . 50 --- ..,. __ I 

I 2 . 64 2 . 50 2.67 2. 65 ? . 68 4 .60 G. 93 5 ;.36 -- I 
2 . 50 2 .. 36 2.54 2 . 50 ~.55 4. 20 6 . 08 ---

I 2. 36 2.. 22 2.41 2.37 2.42 3.80 5. 31 
2 .23 2. 09 2.29 2 .. 23 2.30 3. 4:0 --- I I 2.10 1 . 98 2.1'7 2.11 2.18 3 . 04 

I I 2.02 1.84 2. 06 1.. 99 -- 2.7.0 
1.89 l.'73 ·--- --- I l.'79 I I I ' ' 


