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DAMAGE TABLES

SEACOAST ARTILLERY AGAINST NAVAL VESSELS
1. Introduction. .
&, This discussion concerns the computation and use of damage
tables, Damage tables are a tabulation of the theoretical number of
shot.a'roquirod to destroy different types of vessels under various
circumstances, They are used principally to investigste the destruc-
tive power of long range seacoast u'tﬂlery'.gdnst armored naval
vessels.

b. Damage tables do not take into consideration the destructive
effect of hits on the tuporatrnetm of ships, Hits of this category
may cause considerable, and even dissbling, damage to the superstructure,
fire control systems and communication systems of modera ships,

&« Seaccast artillery guns umot defeat the armor of a ship under
all conditions, Explosive projectiles that completely penetrate the
armor and detonate in the vitals of a ship are of more destructive

value than hits that explode on the outside, It is necessary, there-

fore, first to investigate armor ati.gg to determine under what condi~-

tions armer can be defested,

2. . and ere. ectiles,

a., Types of armor, There are two main types of armor used for the
protection of modern fighting ships face-hardened armor and non-face-hardened
armor. Each is designed to resist the type of attack to which it will be
subjected. ] i
(1) Face-hardened armor, called Class A armor, is installed
upright to form side wall protection to naval vessels, This armor
4s designed particularly to.reaist the penetration of projectiles
which strike at small angles from the normal to the plate., It zmst
have a hard surface capable of deforming the projecfﬂe at impact
and a tough back to absorb the shock of the blow,

(2) MNon-face-hardened , called Class B armor, is applied
horizontally for protection of the deck and the tops of importamt




installations, It is used mainly where the line of impact of the

projectile is at a large angle from the normal to the plate, and

it is intended to dish or give upon impact and deflect the projectile.

B. Armor piercing projectiles sre made from the finest quality of
high carbon, nickel-chrome steel, They are designed especially to pene-
trate modern naval srmor o thet the maximm damage will be caused by.
the explosion of the projectile, A

3. Apmor attack.

a. Coverning factors. Many factors affect the armor plercing sbility
of a projectile, Among these are the cbliquity of the line of impact,
the type of armor, and the weight, dismeter and velocity at impact of
the projectile, .

b. Obliguity. .

(1) Geperal, The angle of obliquity is the angle between the
line of impact and the line normal to the face of the plate at the
‘point of impact, It will be assumed in this discussion that Class
A armor is exactly vertical at all times and that Class B armor is
exactly horizontal at all times; any roll or list of the -ﬂpu
ignored,

(2) Tapget angls. The target angle is the acute angle be-
tween the vertical plane containing the gun-terget 1ine and 2
vertical plane parallel to the longitudinal axis of the ship, In
the present damage tables, target angles sre grouped for convenience
imo three sectors: 0° to 30°, 30° to 60°, and 60° to 90°. Com-
patations for each secter are made by using the mid-angle of the
sector; the mid-angle will henceforth be called the target angle,

(3) Obliguity formulss. Lt ’

@ = angle of obliquity
©> ¢ = angle of fall as listed in firing tables
T = target angle '
Then it can be proved that the sngle of cbliquity is given by the
appropriate one of the following formilass

N

(2) Por an end section (Class A armor) - cos @ = cos ' cos T

() Por a side section (Class A armor) — cos © ® cos o' sin T
(9 For thedeck (Class Barmor) - - @ = 900 -
g+ Pepetration is the depth of eutry of the projectile into the
armor as measured perpendicular to the surface. Perforation is camplete
penetration of the srmor plate, The formmla for penetration used in this

¥ = velocity of the projectile at impact in fest
pcmond(obtdm&trnthcﬁﬁnghbln)
dlechofthopnjoculohmh;i
Kig = an armor factor K times an angle multiplier My
'K serves as a measure of the efficiency of the armor;
kﬂm_tarth.obl‘!quity. Both of these factare
are obtained by experiment, Hgmvlu;graphof
‘mman‘mmum This is
based on the most recent information available to
the Ordnence Department,
4. limiting obliquity, Numerous experimentsl firings sgainst
Class A armor cne-balf or more calibers thick (i.e., ono-Half as thick
as the dismeter of the projectile) have shown that, when the ocbliquity

-becomes a3 great as tpprod-td: thirty degrees, most of the projoeulog

are broken up. Hence, regardless of the formula givén in subparagraph

3 g, above, hits upon Class A armor one-half or more calibers thick will

not be considered perforative if O exceeds thirty degrees, '
. Nethod of calsulation of penetration, The penstration formula

in subparagraph 3 g, above, is used to determine the ranges at which the
araor wnder investigation will be perforated. The values given in Table
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A are assumed for the thickness of armor on modern naval vessels. The
general procedure is to search by 5000-yard increments in range until
two ranges are found, one of which gives less and the other more :pene-
tration than the assumed thickness of ammor. The range at which‘the
exact thickness of armor will be perforated is then found bylinur
interpolation. (The exception of subparagraph 3 d must be nMi) In-
cases where it seems desirable, the increments of range mentioned:above
can be taken as smaller than 5,000 yards, and this has been done-in several
,of ‘the present damage tables, v

4+ Zoue of immunity.
a. Definition. The thickness of Class A arsor that a given projec-

tile will penetrate decresses as the angle of fall incresses. On the

other hand, for Class B armmor, the thickness of armor that will 5@ pene-
trated increases as the angle of fall increases. It is impractidal to
inatmoufﬁumqm?tonhumuli-meboporfomionby’gun
fire under all conditions. However, modern naval vessele are provided
“with encugh &rwor to creste a sons in renge where guns most likely to
be encountered will not produce perforstive shots. This sone iscealled
the sone-of immmnity. The lower limit of the some of imsmnity Ls-the
saximua renge at which Class A armor will be perforated and the upper
mcnm‘nmmatmcmsamrmmmom-d.
Outaide the sone of imaunity either Class A or Class B armwor or both will
be perforsted. In the soms of immunity meither Class A ammor nor Class B
armor will bo perforsted. For soms pmjoct.un against some . vessels there
is no zone of immunity; m:mummWforGMsA
perforation is grester than the minimus range for Class B perforstion.
‘ b. Method of determiiation. The sone of immunity is determined
mmmmmmmmm3g,won. st 7
a. In discuseing fire effect, 1t.~hn.m:u-yﬁ.uttoa’si_gnu
Mmmvnmtomcﬁ.o:m.»fuquormu
diffm.mduu,thvdmﬂgﬂllllmfonunﬂtﬁul

- & -

12-inch gun is arbitrarily taken as 1.00. On the basis of this assump-

tion and empirica]l evidence obtained mostly from the results of engage~

ments between British and German vessels during the years 1914~1918,
Table B gives the fire effect values of hits fram various seacoast guns,
The low angle fire colunn under Class B is to be used for all angles of
elevation less than the elevation emem to the maximm range of
the gun, except in the case of mortars.

" be On the basis of empirical evidence cbtained mostly from the
Battle of Jutland, Table C gives the total fire effect value necessary
to destroy different types of vessels,

e Table B and Table C, when used together, give the mumber of
hits theoretically necessary to destroy a given vessel by means of armor
piercing projectiles from & given gun. )

6. Rire effect wvalyes of shots.

&+ Geperal, In comparing various types of weapons, it is necessary
to know the potential fire effect value of & shot, as distinguished from
the fire effect value of & hit. The potential fire effect of a shot is
obtained when the probability of hitting is multiplied by the fire effect
value of a hit. ‘

be Componan:

oither the.Class A or the Class B.armor, When the value of a hit is not

s For each shot, there is the possibility of hitting »

the same for both armors, it is necessary to determine separately the
i;.io components of the fire effect value of a shot, Each component is
obtained by multiplying the corresponding value of a hit and tlhe proba-
pmty of hitting. The potential fire effect value of a shot is the sum
of its Class A and Class B components. -

' o Assumptions gomcerning presemtation of target. In the general
case, it is necessary to determine separately the probability of hit;ting
the ‘deck and the side or end section for each target angle, The deter—
mination of the probability of hitting when the target is other than bow-

on or broadside is & long and tedious task, Fortunately, accuracy is not



unduly sacrificed by computing the wobubﬂitio‘l of hitting the bow-on
or broadside targets and then using these probabilities a8 the probabili-
ties for obtaining various types of Class A and Class B hits in the
differeat target angle sectars, The probabilities to be used in each
case sre tabulated in Table D, v

4. ' Other sssumptions copcerning target, S

(1) 8ize of target. The target is assumed to be a rectangular
parallslopiped of the approximate dimensions of the vulnersble pert
of the actual vessel, The assumed dimensions of typleal targets
mgimin'rabh_x.

(2) Denger speces. In computations, the dmger spaces on
tbcaurfuoo:tbn‘ormuodiutudofthecornspmﬂing
sections of the material target, 'Their dimensions are obtained by
projecting the various parts of the profile of the target upon the
waterline using the slope of fall as listed in the firing tables as
& direction for the parallel rays, ]

(3) Center of dispersion, The center of dispersion is assumed
tobccnthomtmotthnithrdirnujbdwthogm N
center of the deck, This sssumption must be carefully noted in the
nse of damage tables, Inthodu-gohblunoueomht;kenof
trial shots; the damage tables assume that trial fire has been coa-
Wmtmtmcm}tmmhubmemnym

(4) Probabls errors. m-idf.umx.ngtu of the dispersion
mwuponthaiuofthodonmicnqdrmmbabhm.
Mwohblcomrs,n.dmthctwlaofdmgetm'co
obtained in generai from Table Y of M 4-235, Coast Arti{llery Target
Practice. In those cases where Table I of T 4-235 did not give
m‘umrm,-ﬁnthndotcbupomimmﬁd. In the case
of Firing Tables 6-E-1, 155-%-1, 8~I-1, and 16-E=l, where no target
practice data sre yet svailsble, the probable errcrs used were the
p-wiugwdprobablcmsginnhmmms. This
fact is noted on the proper page of the damage tables, ‘

8. Calculation of probability of hitting. For a given situation,
it 48 necessary to calculate the probability of hitting the danger spaces
corresponding to the Class A and Class B armor of the bow-on and broadside
targets. The danger spaces are rectangular in shape with their sides
parallel and perpendicular to the gun-target line, Therafore, by deter-
mining the probability factors as explained in paragraph 137 of FX 4=10
(Seaccast Artillery Cunnery) and entering the probability table (Tsble

" II-A) in thet manual, the probability of hitting the required parts of
- the target may be obtained, If this probability is now multiplied by

the_ﬁ.re effect value of the corresponding hit, the potential.fire effect
value of & shot is the result. It is to be noted that the Class A and
Muaacmumum,uwnmwég, above,
7. Shots to destroy. The mmber of shots of fire for effect to
destroy & given target at a specified range in a given target angle '

. sector is obtained by dividing the potential fire effect value of & shot

(subparagraph 6 8) into the total fire effect required to destrcy the
viasoi (Table C). In the present set of damage tables, the computations
wer'e made in eath target angle sector for every 5,000 yards of range and
for the two adjacent 1000-yard entries where a change takes place in the
value of either & Class A or a Class B hit, The remainder of the table
was completed by linear interpolation. In the case of some of the shorter
range guns, the calculations were mads for every 3,000 or 4,000 yards of
range instead of every 5,000,

8. Arvengement of damage tables. The jresent damage tabies have
been calculated by the methods just desocribed, Each page gives the mmber
of shots of fire for efféct to destroy the target for the indicated com-
bination of gun, projectile, charge, and target. The typical targets of
each gun are included, If there is a zone of immunity, it is indicated
for the ranges tabulated by the area inclosed in hmim lines; if there
‘4% o vone of immunity, that fact is noted, Unless there is a note to
the contrary, the probable errors used are those of Table I, TM /-235.

No figures are given in these damage tables for high angle fire, The
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mdm»f!ﬂrom.tfoetto‘dmu{otm}n!boudm
to cdly two significant figures whenever the mmber is grester thaa 100,
Dasage tebles for certain obsclescent and limited standard projectiles
hnbmmittd;uthvuow,thydnbomﬁm
Cosst Artillery Board upon request, ‘

9. Use of damage tables. ,

8. Gepersl. In the use of damage tatles, tho—thod of their con-
struction must be borns in mind. They are based upon various assumptions,
cmzd-hichhdvmhmnphmr&nﬁutm. Because
of these aseumptions, the mubers appesring in the dsxage tables cannot
be taken literally and they must not be interpreted as the actual results
to be expected under combat conditions, They can, however, be used for
purposes of comparison, and this is their main use. .' )

b. ZIactical use, Groupment comsanders who direct the fire of long
range sescoast artillery emplaced at widely dispersed points should drew
up harbor charte showing for different areas and certain angles of approach
ofthttrgvﬁﬂchmtqmldmthlmtdmminmnt@m
target. Such charts would be an aid in meking decisions relative to the
assignment of targets. ’

. Uss in mneuvers, For maneurer puposes all sescosbt artillery
muamldmmmutothMO!twanroqﬂM
to destroy various types of vessels; umpires also will use this infarma-
tion. The information is generally furnished to the unit in the form of
& curve on a chart, mehermm:laedo'hrmgemthovéti_cdnd.
represeats shots to destroy the target. Foints are plotted directly from
m-smtnm-mmmut&met.uu,mmimmu-
tative ssooth unbroken curve is drawn through the points, This curve is
used for all target angles, As a convenience, an auxilisry vertical
scale is added showing the time of fire of the batte:_'yinnimtu,m'
a normal rate of fire. »

10. of ed in calculat the e tables,

a. Armor piercing projectiles are used.

be All Class A armor is exactly vertical, and all Class B arsor

>h exactly horizontal; there is no roll or list of the ship.

&+ The mid-angle may be used for each target angle sector.
d, The figures concerning thicimess of armor, fire effect values

of jnu, 1ife of vessels in terms of fire effect value, probabilities
'of hits, and dimensions of targets tabulated in Tables A, B, C, D, and

E apply.
‘ - §. The data given by Figure 1 and the penetration forsmla of sub-
paragraph 3 ¢, sbove, (as qualified by subparagraph 3 d) apply.

£. The center of dispersion is located oa the surface of the water
bdiroctly underneath the gecmetrical center of the target.

£+ The probable errors of the gun are determined as described in

_subparagraph 6 4 (4).

k. The normal errcr curve governs ‘the dispersion of the shots of

the gune.



NO. 334-3TR, 10X 10 To THE HALF INOK
rase .

LR
1904 ARG saPER

Class A | Class B
B , Type of Yessel ATHOT Armor
i Battleship (28) u 6
Heavy cruiser éﬂ b 2
i Light oruiser (CL 3 2
£ : Destroyer ( none none
..... : i A .
an.. "‘ llllllll :‘mE B
ASSIMED FIRE XFFECT VALUES OF HITS
t : - Weight tive hits Non—
H Caliber] Typical} of p-ojoc-ﬁ Em B
1% BB 30 2.00 2,67 3.33 1,00
i cA 210
T % 1.50 2.00 .75
B[
i =T _ﬁ 1,857
&l' 824
TT_I% 1.0 T, Py I
‘ a 975 - _
O B W e e e 30
8 % 250 .% o0 45
CL
[ 'DDE 156 30 ol 1D
e T 1z
DD 3
NOTE: *éu-d on the 12-inch gun.
|
5 3 )

"FIGURE 1
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TAELE C

AS&IIEDIJ?EOPVESSHSDIPIEEFFETVHDE

sffect to
- 25.00
15.00
9.00
1.80
TAELE D

mmmmnmmmsstmmésnm

)
Section Target - - -
End, Class A Bow-on | Zero Zaro
Side, Class A Zero | Broadside| Broadside
Deck, Class B Bow—on | Brosdside] Broadside
TAHLE E

N

DAMAGE TABLE
6-inch Gun, M1897-30908, 108-1b, A.P. Frojectile
Firing Teble 6~C-2
DESTROYER TARGET

Shots of Fire for Effect to Destroy the Target

Target Angle
Uoe neareet 1000 yards| -0° - %° 2° - 60° 60° - 90°
2000 7 6 6
3000 8 | 7
1000 é 7 7
5000 9 9 9
6000 10 10 10
7000 1 15 15
8000 17 19 19
9000 25 28 2
30000 33 36 36
11000 % 9 49
12000 58 62 62
13000 ] a a
14000 100 100 100
15000 130 10 130
16000 160 150 150
17000 200 180 180
(NOTE: Thers is no Zene of Immpity for this Demage Teble,




oreo | oygag | 8akee | 28

«° -

eeew | ogxsy | NaReR | 88

Target Angle
”0_600

DAMAGE TARLE
6~inch Gun, M1900-M1903-M1505, 108-1b, A.P, Projectile

~ewe | 9N33R | ARSRL | ]

Firing Table 6-C-2

DESTROYER TARGET

Shots of Fire for Effect to Destroy the Target

£350 | GeRgg | 558 |92

ROTE:. . There is no Zone of Ismmity for this Damage Table.

. N

. m RRRA | RAsRY mmwmm mmm &

IR |

m Els |eses | esagg | arage | 881)
P ET I I et s _
S I RENE i | u
2] 5 ctetan -] ! _ |

TEE 5 | ||| 5e9en | sanee | 3] 2

w, : [ M
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Tl e |
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DAMAGE TAELE
6-inch Gun, M1900-M1903-M1905, 108-1b. A.P. Projectile
Pirirg Teble 6<C-2
LIGHT ‘CRUISER TARGET

Shots of Fire for Effect to Déstroy the Target

DANAGE TAELE

é~inch Gun, 105-1b, AP, Projectile
Firing Table 6-E-1
DESTROYER TARGET

Shots of Fire for Effect to Destroy the Target

Target Angle

Ranges
Use nesrest 1000 yards | 0° « 30° 30° - 60° 60° - 90°
2000 S [ e 1
3000 3 60 I g
4000 31 60 | 20
5000 35 64 | 32
1
6000 38 e |
2000 W & | -
8000 55 9% | sl
9000 n 120 | 69
10000 &7 | 10 8
T - t
12000 _uo 210
13000 r 200 300 ’"_—%_--’T
14000 210 360 360 !
15000 : 310 150 150 {
! .
16000 | 380 530 - 530 !
17000 Lw | & | & |

NOTE: numalmlmodbythomnuahthcmofl-mitz.

Target Angle -
i oo_”o 300_600 600__900
2000 6 6 6
- 3000 7 [ [
5000 7 6 (]
~ 5000 8 6 6
6000 9 7 7
77000 10 7 7
8000 n 8 8
9000 13 10 10
10000 15 12 12
11000 17 pr 1
12000 22 19 19
13000 28 2L 2l
14000 33 29 29
15000 36 36
16000 16 2 42
17000 53 49 49
18000 63 58 58
19000 7 66 66
20000 82 > 75
21000 95 87 87
22000 - 110 98 98
23000 - 120 110 110
24,000 130 120 129
25000 10 10
26000 10 150 150
27000 150 160 160
27520 150 160 160
There is no Zone of Immunity for this Damage Table.

Ground Probable Errors rather than Target Practice

Probable Errors were used in the computation of this Damage

" Table,
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DAMAGE TABLE

6-inch Gun, 105-1b, A.P. Projectile
Piring Table 6-E-)
LIGHT CRUISER TARGET

DAMAGE TAHLE
155-am Gun, 100-1bs A.P. Frojectile
Firing Table 155-W-1
DESTROYER TARGET

Shots of Fire for Effect to Destroy the Target

f;;g Shots of Fire for Effect to Destroy the Target

Ranges Target Angle ) ‘ Target Angle
Use nearest 1000 yards] 0° - 30° 20° - 60° 6?0"7;900 - m:é,’" ! ne 1000 o° - 30° 0 - &° o = 90°
o0 % e 2 6 6 6
3000 30 I— & i 2 ggg 6 6 ¢
1000 1 I o | s 300 ¢ 7 7
> - % ! x 75000 6 8 8
- - l .
| jl ) 8 8
%gg : { 2; | 2 69-,.83 ¢ n n
8000 s 6 | 32 2 $ b 5
9000 54 (] i 39 9000 ¥ | i
® & ! e 120000 7 18
i S I I - : " "
S | o ' 72 -33000 10 25 25
13000 1o 150 | 91 b z B
14000 130 180 | 10 -1:51.000' 13 32 32
1% 20 l 10 "15000 16 37 37
i i B i
1 S —
L % | = ' - 16000 18 Qu B
17000 210 310 310 i e 1 1 @
18000 | 280 360 360 Lol a ¥ “
19000 | 310 00 100 [ ) 59000 z 2 o
2000 | 3% 450 450 l el z > 5
22000 L % ey i ' 3¢ Thers is no Zone of Ismumnity for this Damage Table.
23000 -g%-_"'*" —30 T~ T~ -3-1;0_-—! m Ground Probable Errors rather than Target Practice
‘ 2o 2 320 ‘Probable Errors were used in the computation of this Damage
o = 3% 350 Table. .
mz1 230 360 360
240 380 380
27520 250 390 3%

NOTES: The area enclosed by the broken lines: is the Zone of Imsunity,

Proving Ground Probable Errors rather than Target Practice
Probable Errors were used in the camputation of this Damage
Table,




DAMAGE TAELE

’ ' 155-sm Gun, 100-1b, AP, Projectile
: ' Firing Table 155-W-1

LIGHT CRUISER TARGET

DAVAGE TABLE

8-inch Railway Gun, MK VI, Modification 342,
260~1b. A.P. Projectile,. Normal Charge

Firing Table 8-I-1
LIGHT CRUISER TARGET

i Shote of Fire for Effect to Destroy the Target ]
Shots of Fire for Effect to Destroy the Target

Target Angle : :
Ranges o Target Angle
Use nearest 1000 yards| 0° - 30° - 30° - 60° 60%~ 90° ; g
' : pearest 1000 yards| ©° - 30° 30° - 60° 60° - 90°
i 2000 30 30 % §
j 3000 31 30 30 34 34 34
[ 4000 31 3 T3
i 5000 32 3 - 3
' — 2 pr pr
6000 37 M e | = 45 5 56
7000 [51 | 7% I ) 49 63 63
8000 16 _; gg I 73 53 7 0
10000 r ‘Zg = 110 “‘-",lig“"l
. . 56 __l.g_.__. 9
' . i r | 93
11000 | 67, 130 . 130 62 1 170 10
12000 |72 1560 . 160 I 65 190 | 120
13000 P % 180 . 180 | 68 I 200 | 130
12000 80 200 200 | . H
15000 90 230 - . 230 | 1 f
- i 7 | 220 | 150
i 78 L_20 | 17
16000 100 2. 2% ! 39 10 10
i 17000 I 10 300 300 | 2 150 150
; 18000 I___lag___q___;%____.___;gp___l &S 150 160
; 19000 53 T 1%
i 19200 54 180 180
. 56 180 180
o &7 200 200
NOTES: The ares enclosed by the broken lines is the Zone of Iminmity. 69 20 20
Proving Ground Probable Errors rather than Target Practice : o
NOTES: The area enclosed by the broken lines is the Zone of Imswnity,

Probable Errore were used in the computation of this Dafiage

Table,
- Proving Ground Probable Errors rather than Target Practice

Probable Errors were used in the computation of this Damage
Table, ' .




1
DAMAGE TAELE
DAMAGE TABLE
8-inch Railwmay Gun, MK VI, Modification 3A2,
260-1b, A.P, Projectile, Normal Charge 8'“%’0. R-.uw-yA Guni, MK vfi Modification 3A2,
1b. A.P, Pro Supercharge
Firing Table 8-I-1 Joctile, Superc
iy Firing Table 8-I-1
I HEAVY CRUISER TARGET
; LIGHT CRUISER TARGET
Shots of Fire for Effect to Destroy the Target:. .
e 'Shots of Fire for Effect to Destroy the Target
Target Angle ,
o8 "
Use nearest 1000 yards| 0° - 30° 3% -60° | 60°-90° ; Treet el
________ ‘ 1000 yards| 0° - 30° 30° - 60° 60° - 90°
5000, 57 | 1o 51
i 34 38 _ 38
= 2 B | B
38 45 45 '
8000 76 | 170 95 3 51 51
9000 83 i 190 10 W 58 ' [
10000 89 | 210 | 120 52 64 (1
i i 56 n 2
11000 9 | 230 p7"
13000 120 | & i ] oy % %
L . | J8o __ _ T2 99 99
14000 i =0 310 310 i 80 10 10
15000 | B0 310 30 | 83 130 130
-+ 4 96 o 140
ibooo L 10 380 380 _J %o %0
7000 1?_______1@______4.10»_ 10
18000 k- 230 230 120 _1 170
19000 7 250 250 1o =32 I 200
20000 75 270 270 160 1 3% " 220
_ _ 10 : 380 | 240
21000 9 300 300 T F
22000 1o 330 330 190 | 80 | 27
22180 10 330 330 210 L3 _ | 2%
. 100 21D 190
: 110 250 200
NOTES: The ares enclosed by the broken lines is the Zone of Ismunity, 130 260 260
Proving Ground Probable Errors rather than Target Practice -
Probablé Errors were used in the computation of this Demage 10 270 270
Table, - 160 280 280
e 170 280 280
Do i 190 - 290 290
* 200 300 300
! 20 3% 3%
; 270 350 350
i 310 380 380
! e ‘ares enclosed by the broken lines is the Zone of Immunity.
ig Ground Probable Errors rather than Target Practice
= bable Errors were used in the computation of this Damage
- ble,
- 22 -




8-inch Ballwsy Gun, MK VI, Modificetion 3AZ,

DAMAGE TABLE

260-1b, A.P. Projectile, Supercharge

HEAVY CRUISER

8-I-1
TARGEY

Shots of Fire for Effect to Destroy the Target

i

Use nearest 1000 yards

Target Angle

20° - 60°

3|
3

[
i

—-—-—.-——.I

- ——

|
_.l

30-inch Gun, 617-1b. A.P. Projectile
Firing Table 10-B-1
LIGHT CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

s | suuss | wwuns | vesse | bl

s | shoeuy | spuse | bsen | o

E433% | ERUBE | HEHR | BEUE | Beses |y

31000
32000
32980

i
€ | 8555E | sER
|

590
630

498 | $555E | 5E¥

m:.x‘thdonclondbythewmumhtMZmotl-nﬁtz.

Proving Ground Probable Errors rather than Target Practice
Probable Errcrs were used in the camputation of this Damage

Table,

. - Target Angle
B't\m“”m 4 °°~”° ”0_600 _-600_”0
' 5000 1 16
6000 2, 22
7000 3 2 28
8000 39 35 35
9000 W A Y AN
30000 54 &7 47
11000 83 68 68
12000 10 89 89
13000 u0 110 10
1000 170 130 130
15000 110 110 110
16000 150 10 110
17000 190 170 170
NOTE: Thers is no Zone of Immunity for this Damage Table.




DAMAGE TABLE

L ' 10-inch Gun, 617-1b, A.P, Projectile
Firing Table 10-B-1

HEAVY CRUISER TARGET

DAMAGE TARLE
12-4nch Gun, 975-1b. AP, Projectils, Non-Stacked Charge
Firing Table 12-F-3
LIGHT CRUISER TARGET .

Shots of Fire for Effect to Destroy the Target Shots of Fire for Effect to Destroy the Target

Target Angle Target Angle
Ranges .
: Use nearest 1000 yards | 0° - 30° %° - 60° 60° ~ 90° 1000 yards | 0° - 30° 30° - 60° 6° - 90°
5‘ 5000 27 27 - 27 10 10 10
6000 39 37 37 13 13
7000 52 &7 47 16 16 16
: 8000 &4 58 58 18 19 19
i 9000 77 é8 68 a 2 2
B 10000 89 78 78 24 25 25
11000 10 110 10 31 ) 31
12000 180 10 uo 30 30
13000 230 180 ‘180 2 36 36
14,000 280 20 210 33 11 &
15000 190 180 180 9 47 87
36000 . 260 20 240 50 56 56
17000 320 20 290 62 és 65
3 7h h
) 8s - 83 83
NOTE: There is no Zone of Immonity for this Damage Table. 96 92 92
i 120 10 110
o 130 130
160 o 110
190 160 160
210 180 150
. 250 226 220
. " 290 20 260
'w 33 300 300
G 370 340 340
" 410 380 380
40 380 380
Thiére 1s no Zone of Imsunity for this Damage Table,
i
i - % -




DAMAGE TAELE
12-1neh Gun, 975-1b. A.P. Projectils, Won-Stacked Charge
Firing Table 12-F-3
HEAVY CRUISER TARCET

DAMAGE TABLE
)2-Aneh Gun, 975-1b, A.P. Projectile, Non-Stacked Charge
Piring Table 1273
BATTLESRIP TARGEY

Shots of Fire for Effect to Destroy the Target
- Shots of Fire for Effect to Destroy the Target

Target Angle ) Target Angle
Use neerest 1000 yards | 0° - %° 30° - 60° 60°°- 90° yards| 0° - 2° 20° - &° 6° - 90°
5000 16 Y b " % __= -
2
H i
- % 7 7 [ ’ 6 | 33
8000 3 32 32 3 7| 38
9000 3% 37 37 - o { ® L 2;
, 20000 31 2 42 r.‘%____. 19 F——12— ]
L
11000 52 51 [} H
12000 34 % % } 84 130 130 i
13000 1k 0 % | 10 150 150 ]
. 14000 25 69 & | g gg % 1
: 1w ? » i | % 20 = |
16000 8 9 93 — 1T }
' 17000 100 10 10 | 1% 20 260 I
18000 120 120 120 | 20 300 300 i
= 2 | B | @ =2 B | B
160 1% 1% | 360 K10 10 :
|} I
L ¥
00 50 20 2o | wo 480 480 I
23000 270 250 250 | 5% 550 550 l
‘ 21000 310 280 260 : 67:013 _ 2«5‘8 233 l
, 25000 . 350 310 30 | ™ 6% 6% |
! 26000 I
' 27000 7S . . I 9w 850 850 !
. 28000 520 470 170 Lue L2 "‘"”‘%"“‘J
29000 630 520 k0 %
30000 680 o 630 610 660 660
30100 & 0 80 630 0 6o ~

: There 1s no Zone of Inmupity for this ge Table, 4 enclosed by the broken lines is the Zone of Immunity.




DAMAGE TABLE
12~inch Gun, 975-1b. A.P. Projectils, Stacked Charge

‘Firing Teble 12-F-3
LIGHT CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

) Target Angle )
Use nesrest 1000 yards | 0° - 30° 30° - 60° 60° « 90P
5000 | 9 9 9
’ 6000 u 1 n
7000 1, 13 13
8000 16 15 15
9000 19 17 17
10000 21 19 19
11000 26 24 24
12000 17 23 23 -
13000 2 bad 27
12000 2% 32 32
15000 30 36 36
15000 38 h2 L2
17000 Wb L9 49
18000 55 55 55
19000 63 62 62
20000 n 68 68
21000 89 82 82
22000 10 97 97
23000 120 110 110
21000 140 130 130
25000 160 10 o
26000 190 170 %
27000 220 200
28000 210 220 220
29000 270 250 250
30000 300 280 280
30100 320 280 280

NKOTE: There is no Zone of Immunity for this Damage Table,

DAMAGE TABLE

Firing Table 12-F-3
HEAVY CRUISER TARGET

‘#y12<4nch Gun, 975-1b. A.P. Projectile, Stacked Charge

:Shots of Fire for Effect to Destroy the Target

Target Angle
1000 yards | 0" = 1° ey L R e
15 16 16
19 19 19
23 2 2
2 26 2%
E7) 29 29
N 32 32
3 39 39
28 38 38
35 L5 45
13 53 53
50 & &
64 ) 7
78 80 &
92 %0 90
130 100 100
120 10 110
150 130 130
180 160 160
210 180 180
240 210 210
27 230 230
310 260 260
350 300 300
390 330 330
450 480 410
500 540 L70
510 540 4

no’ Zone of Jmmwunity for this Damage Tabls,




:
:

"‘\//

inch’ Gan, -1070-1b. A.P. Projectils, Non-Stacked Charge

Stacked Charge

12-inch Gun, 975-1b. A.P. Projéctile,

Firing Table 12-K-2

Firing Table 12-F-3

LIGHT CRUISER TARGET

BATTLESHIP TARGE?

.,Mofﬁrofcrkttoettomtm&m

Shots of Fire for Effect to Destroy the Target

60° - 90°

3 | azns | snrez | #32c% | 38888 | §3%
| i
L : | m
Bl/| o | 29ann | sares | r3Rss | 38838 | §3%
£lR 3
5
%l o | asann | nenan | aoees §3884 | R&A M
| 3

% N T
o| | vRane | 28398 | 8R8RA | Resax | sdRss | &
| A _ |
s _I..rlliL m
1%l _
Blafi® | noues | anane | aeeea | sqsas | 3sase | &
]
m
% | “
of 8| sRaRs | taw3y | 28338 | 38883 | age3s | 8
° (1 I § SRV S— L
;
mwm §E82% | 38758 | §REER | 5RR%R | §RERE |4
g |

Zone of Immemity.

The area enclosed by the broken lines is the

NOTE:

- 33 -
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DAMAGE TARIE.
12-inch Oun, 1070-1b, A.P. Projectile, Non-Stacked Charge
Firing Table 12-K~2
HEAVY CRUISER TARGET
Shots of Fire far Effect to Destroy the Target
“ i
g Target Angle
Ranges .
Use nearest 1000 yards| 0° - %0° 30° - 60° &0° - 90°
5 5000 16 17 17
6000 2 22 22
7000 26 27 27
8000 3 3 32
9000 36 37 37
10000 A% [~ 2
11000 29 W3 W3
12000 38 53 53
13000 K7 63 . 63
11000 . 5 72 72
15000 65 82 82
16000 84 -9 98
17000 100 110 110
18000 120 130 130
19000 Up u0 140
20000 160 160 160
21000 200 190 190
22000 . 240 220 220
23000 280 250 250
21000 320 280 280
25000 360 310 0
26000 430 35% 3%
27000 480 480 420
27600 520 520 Lo
NOTE: Mhmwﬁrmmm. -
- 34 -

DAMAGE TARLE
TH355h Gun; 1070-1b. A.P. Projectile, Non-Stacked Charge
Firing Table 12-K~2

BATTLESHIP TARGET

e

. Sfiots of Fire for Effect to Destroy the Target .

Target Angle
Y000 yards| 0° - 20° 30° - 60° 60° - 90°
5 2 '_5"_| 2
! i
2 % 1 33
35 (O w0
40 | 88 I 1w
L | 9 i 53
49 I 10 1 59
N . [ 4

PR p— T ——

[ 78 130 |
9 160 160 1
10 180 180 (
130 210 20 I

| 0 230 230 |
190 270 270 |
230 310 310 I
280 350 350 |

| 32 3% 3% |

| 30 130 130 1

g L

{. 1

| 450 500 500 |
540 570 570 1

I 630 640 640 I

1 .9 710 7o

| e 780 780 }

™ 850 o |

- B ity e Rt
460 500 500




DAMNAGE TAELE
12-inch Gun, 1070-1b, A.P. Projectile, Stacked Charge
Firing Table 12-K-2
LICHT CRUISER TARGET

DAMAGE TABLE
12-inch Gun, 1070~1b, A.P, Projectile, Stacked Charge
’ Firing Table 12-K-2
HEAVY CRUISER TARGET

-

Shots of Fire for Effect to Destroy the Target :
. .o o . Shots of Pire for Effect to Destroy the Target
Target Angle
Ranges ”0 . Target Angle
Use nearest 1000 0° - 30° 30° ~ 60° 60° - Ranges
| se n yards 0% Use o°® - 30° . 20° - 60° «° - %0°
, 5000 0 10
5 5000 4T3 16 1%
6000 u 12 12 —
? " 7000 7 u 1 6000 2 19 19
b 8000 16 16 15 : 7000 24 23 P
it 9000 9 18 18 . 8000 27 26 26
: 10000 20 20 9000 31 0 30
10000 35 33 33
: 11000 pTA 2 2 ’ , '
: 12000 18 2 2% 11000 24 34 34
13000 22 29 29 12000 31 n i
wjmun ;3 33 39, "T4000 ?.Z '5'2 é'f
7 15000 50 61 é1
16000 39 I s
17000 47 5 51 -16000 &4 73 B
14000 56 58 58 17000 ' 85 85
19000 &4 65 és 18000 92 9 96
20000 5] 72 72 - 19000 110 10 110
20000 120 120 120
21000 % 3 8 g
22000 10 99 99 22000 150 10 10
23000 130 120 10 22000 180 160 160
21000 Vi 130 130 23000 20 190 190
25000 150 uw 10 24000 20 20 20
. 25000 270 230 20
26000 1% 10 160 - .
27000 220 190 190 26000 330 260 260
27600 20 200 200 27000 360 370 310
27600 3% 380 330
NOTE: There is no Zoge of Immnity for this Demage Table,
ik i  E NOTE: Thers is no Zone of Immunity for this Damage Table.
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DAMAGE TABLE _
12-inech Gun, 1070-1b. A.P. Projectile, Stacked Charge
' Firing Table 12-K-2

DAMAGE TABLE
12-inch Gun, 870-1b. A, P. Projectile
Firing Table 12-l-i

.

BATTIESEIP TARGET LIGHT CRUISER TARCET
Shots of Fire for Effect to Destroy the Target Shots of Fire for Effect to Destray the Target
gos - ° o T‘:S“ ?h o o = Ranges e e °
Use nearest 1000 yards| O =30 " - 60 60" - 90 Use nearest 1000 yard 0° - 30° 20° - 60° 60° - 90
5000 % [T ] = 5000+ 9 9 9
A Fl
] 1
6000 2 7 ! X 6000 1 n n
7000 32 I & 34 7000 13 B 13
8o00 % ([ - 39 8000 1% A 1
9000 33 7’ 13 9000 18 16 1%
10000 13 85 i 10000 2 18 1e
L
P + | e ———
11000 67 99 9 | 11000 28 2 24
12000 I e 120 2o | 12000 36 29 29
13000 T 0 10 ] 13000 3 35 35
o0 | 1o 160 Bo | 14000 51 » 0
15000 | 10 180 180 | -15000 30 37 37
+ —
16000 1%0 20 20 | 16000 39 45 15
17000 180 20 2p i 17000 48 53 53
18000 220 20 20 | 18000 58 62 62
19000 2% 2% 2% | 19000 67 2 7
20000 20 320 20 20000 76 78 7
1
21000 3% 360 380 ! 21000 97 9% 9%
' 22000 410 130 20 1l 22000 20 1o 110
23000 480 490 190 i 23000 20 120 130
21000 540 510 540 | 24000 160 150 150
25000 610 600 600 ! 25000 180 170 17
l ,
26000 | 710 6so 1 680 | 26000 210 180 180
27000 X T 30 27000 20 210 220
27600 3% 370 37 27500 210 T 260 2.0
NOTE: The area enclosed by the broken lines is the Zone of ty. NOTE: There is no Zone of Ix ity for this Damsge Table,




Shots of Fire for Effect to Destroy the Taxget

DAMAGE TABLE

312-inch Gun, 870~1b. A.P; Projectile
Firing Table

12-1~4

HEAVY CRUISER TARGET

DAMAGE TABLE

12-inch Gun, 870-1b, A.P, Projectile

Firing Table 12-L~i
BATTLESHTP TARGET

Shots of Fire for Effect to Destroy the Target

) Renges Target Angle
Use nearest 1000 yards| 0° - %° 2° - &0° €° - %°
5000 25 r-—s_f__' %
o 2 Iz I3
8000 r‘%"_"f' 63 T "a— "1
9000 i 56 72 72 |
. + i
11000 I 7 100 100 l
12000 | .8 120 120 il
13000 I 9 10 uo i
1000 | 10 160 160
15000 | 120 180 180 {
4 :
16000 I 1 210 20 |
17000 I 1% 250 250 I
. 18000 ] 20 280 280 i
19000 260 320 320 !
20000 l 290 3% 3%
21000 I 30 420 420
22000 ) 480 480
23000 | 50 550 550 H
24000 | &0 810 &o i
25000 | 6o 680 680
t -
26000 1 780 780 780
27000 | 80 880 880
27500 Lo 930 | 90 ]

Ranges Target Angle '

Use nearest 1000 yards| 0° - 30° 30° - 60° 60° - 90°
5000 15 15 « 15
6000 19 18 18
7000 22 21 a
8000 26 2, 24
9000 29 27 27
10000 33 30 20
11000 Wb 39. 39
12000 59 &9 &
13000 7n 58 58
14000 84 67 67
15000 5 62 62
16000 67 7% %
17000 83 89 89
18000 98 100 100
19000 110 120 - 120
20000 130 130 130
21000 160 150 150
22000 190 20 170
23000 20 250 20
2,000 260 290 210
25000 - 290 330 280
26000 30 3% 320
27000 390 420 370
27500 410 Wi 390

NOTE: There is no Zone of Immmupnjty for this Damage Table.

NOTE: The area enclosed by the broken lines is the Zone of Imnitl.



DAMAGE TABLE
Lrinch Gun, 1560-1b, A.P, Projectile
Firing Tsble lim-A-2

- HEAVY CRUISER TARGEY

DAMAGE TABLE

14-inbh Gun, 1560-1b, A.P, Projectile
Firing Table Li-A-2
BATTLESHIF TARGET

Shots of Fire for Effect to Destroy the Target Shots of Mre for Effect to Destroy the Target

Target Angle . Target Angle
Ranges Ranges
Use nesrest 1000 yards| 0° - 30° 30°-60° 60° - 90° Use nearest 1000 yayds| 0° - 30° 300 - 60° 60° - 90°
10 : i 3 1
5000 10 10 5000 17 j| 34 i 17
M L
6000 10 n n 6000 2 I 19
7000 un 13 13 7000 » ! no | 2
8000 u 1 74 8000 22 | | 23
9000 12 % 16 9000 23 | 4 | 25
10000 12 17 17 10000 25 | 51 | 27
i i
i
11000 15 2 2 11000 30 ' e 34
12000 17 25 25 12000 35 ! 75 { k2
13000 20 30 3 13000 0 | e 19
14,000 2 34 % 14000 45 | 9% | 57
15000 25 3 3¢ 15000 50 i no | 64
— + ]
16000 29 46 "] 16000 I 130 ¢4
17000 34 54 54 ' 17000 pr i 1% l 95
18000 61 6 18000 L/ i |1 _uo
19000 & 69 69 19000 r—m 1% 190 i
20000 47 7 i 20000 | 12 220 220 i
' L
| 4
21000 56 92 92 21000 | 250 250 l
22000 &4 0 10 22000 T 280 2 |
23000 73 120 120 23000 | 1P 320 320 |
24000 & 140 140 21000 I 190 350 350 {
25000 % 1% 150 25000 [ 20 | 30 1 3 |
WOTE: There is no Zons of Jsmumity for this Demage Table, NOTE: The area snclosed by the broken lines i3 the Zone of Tmmmnity.
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| % T
) o| 7| 2ven® | spseg | 28888 | #R9)
|
R i
5 : [:]3] | I 3
m.wm P o[BI | 7ee# | owsan | asase | easl| 3
EE1 IRl S —— T _,
TH R RN Ik :
i m E M S| 5 | menas “nn“ FBRSY _mmm“ w
P T B A I N I S
! : [ 1
§
mm % | §RB8F | BAREE | BE4GR | %% M
: E

g | a4a5a | erasy | asees |'rgg | - ﬁ

lim-inch Gua, 1400-1b, A,P, Projectile

g |-a49ns | nease | deees | £38

30° - 60°

Target Angle

g | 94suy | os’08 | Akese | &oR

Firing Table Lr-B-2
HEAVY CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

2 | seasg | sasas | aeaes | nae

NOTE: There is no Zoue of Immnity for this Demsge Table.

Use nearest 1000 yards| 0° - 20°




DAMAGE TABLE

lp~inch Gun, 1400-1b, A.P, Projectile
Firing Table L4~C-1
HEAVY CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

DAMAGE TAEBLE

li~inch Gun, 1400-1b. A.P, Projectile

Firing Table li~C-1

BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target

Ranges Target Angle
Use nesrest 1000 yards| 0° ~ %0° %° - 60° 60° - 90°
5000 10 10 10
6000 12 1n n
2000 1, 13 13
8000 15 L, Ve
9000 17 16 16
10000 19 17 17
11000 12 17 17
12000 13 19 19
13000 74 ‘ 22 2
14,000 15 2, 2l
15000 16 26 26
16000 18 30 30
17000 20 34 34
18000 2 37 37
15000 23 3] JA !
20000 . 25 45 45
20200 25 45 5

s Target Angle
. O O (-] (-] (-]
Use nearest 1000 yards 0 =30 30 - 60 60 - 90
5000 17 - 37._ -—: 17
¥ |

6000 19 | 36 | 18
.7000 21 | 38 20
Bl 2 | E | 2
9000 T H__ 22
10000 i % 1 [ 7 3 1
11000 37 52 52 '
12000 39 58 58 [
13000 42 64 64
14000 L, 70 70
15000 Wb 7% 76
16000 50 87 87
17000 53 98 98 1
18000 57 1o 110
19000 60 120 120
20000 84 130 130

] 1
20200 és 130 130 i

s e v . i s

NOTE: There is no Zone of [mmmity for this Damage Table,

NOTE: The area enclosed by the broken lines is the Zone of Imeunity,
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DAMAGE TABLE -
L-ineh. Gun, 1560-1b. A.P. Projectile
Firing Table 4-D-1
HEAVY CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

DAMAGE TAELE
li-inch Gun, 1560-1b. A.P. Projectile
Firing Table 1j-D-1
BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target

le
Ranges Target Awg.

Use nearest 1000 yards 0° - 20° 30° - 60° 60° - 90°
5000 10 10 10
6000 1n 11 1
%000 9 n 1n
8000 10 12 12
9000 10 13 Y

10000 1 14 kY
11000 12 16 16
12000 13 18 <18
13000 p VS 20 20
14000 15 2 2
15000 16 2 2
16000 18 27 27
17000 19 31 3
18000 21 34 34
19000 22 38 38
20000 25 A Y

21000 27 45 45
21500 28 47 ) #7 '

- Target Angle
Use nearest 1000 yards o° - 30° 30° - &0° 60° - 90°
5000 17 r——sf.__—[ 17
= ;
6000 19 - N 18
72000 0 38 1 19
2000 22 I3 i 2
9000 23 NS 2
10000 25 3 | 23
|
4
11000 27 27
12000 29 53 I 30
13000 k11 58 34
14000 3 63 W___37_
15000 \ i 13 ) 69 &
I
Yoo | £ B 5
18000 | 56 100 100 |
19000 59 110 110 i
20000 ! 63 120 120 [
T I
21000 I ] 130 130 |
21500 L __J_»_ _| 2 L

NOTE: . There is no Zone of Immunity for this Damage Table.

- I8 -

ROTE: The area enclosed by the broken lines is the Zone of Immunity.
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DAMAGE TAELE :
16-inch Howitzer, 2100-1b. A.P. Projectile, Zone 1
Firing Table 16-A-1
HEAVY CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

Ranges Target Angle
Use nearest 1000 yards | 0° - 30° 30° - 60° 60° - 90°
5000 16 1 1
6000 19 1 14
v 7000 9 13 13
8000 10 15 15
9000 1n . 17 17.
10000 12 19 19
1000 13 2 2
12000 1, 3 2 ,
13000 16 32 2
14000 17 3 29
14450 13 35 30

DAMAGE TAELE
m Howitser, 200-1b. A.P, Frojectile, Zone 1
Firing Table 16-A-1
BATTLESHIP TARGET
Shots of Fire for Effect to Destroy the Target

Ranges Target Angle
Use nearect 1000 yards [ 0° - 30° 3° - 60° 60° - 90°
5000 M= 31 a1 |
! i
6000 . % 36 i
7000 . 20 W h
8000 | 3 45 45
9000 | 3 50 50
10000 [ 3 55 55
- 3
13000 | % 6 &
12000 | W 68 68
13000 I S N, SO S /S
11000 18 38 38
Lis50 18 39 39

NOTE: The area enclosed by the broken lines 1s the Zone of Immunity,




DAMAGE TAELE. .
16-inch Howitser, 2100-1b, A.P, Projectile, Zone 2
Firing Table 16-A-1
HEAVY CRUISER TARGET

_Shots of Fire for Effect to Destroy the Target

Ranges Target Angle
Use nearest 1000 yards | 0° - 30° 30° - 60° 60° - %°
5000 1 10 10
6000 17 12 12
7000 19 14 1,
8000 1 13 13
9000 12 15 15
10000 12 15 1%
11000 3 18 18
12000 14 2 20
13000 15 21 2
1000 16 23 23
15000 17 25 25
16000 19 28" 2
17000 19 35 b
17540 21 37 32
NOTE: There is no Zone of Immunity for this Damage Table,

DAMAGE TABLE

16-inch Howitser, 2100-1b. A.P. Projectile, Zone 2
" Firing Table 16~A-l
BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target

Target Angle
Ranges
Use nearest 1000 yards] 0° - 30° 30° - 60° 60° - 90°
5000 [ =z 3 | F ]
1 {
6000 28 33 33 |
7000 30 37 37 |
8000 3 10 74 |
9000 33 73 L4 |
10000 [ 3 18 18 |
[| L.
T d
11000 36 53 53 !
12000 38 58 s8 |
13000 B 62 62 i
11000 3 67 67 il
15000 45 72 72 ’
' !
16000 B V. m®m_ 1w __1]
17000 -1 5 2
17540 20 Lo L0

NOTE: The ares enclosed by the btroken lines is the Zone of Immunity.




DAMAGE TABLE
16~inch Howitzer, 2100-1b. AP, Projectile, Zone 3
Firing Table 16wA~l
HEAVY CRUISER TARGET

DAMAGE TABLE
16~inch Howitzer, 2100~1b, A.P, Projectile, Zons 3
Firing Table 16-A-l
BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target Shote of Fire for Effect to Destroy the Target

Ranges Target Angle Target Angls
Use nearest 1000 yards 0° - %° 3° - 60° 60° - %0° Use nearest 1000 yards o - 30° 30° - 6° 60° - 90°

5000 L 9 I 5000 16 R 1
6000 15 n n 000 T 30 31

2000 17 12 12 7000 1 3 33 33

8000 n » 12 $000 | .32 36 36

9000 12 13 13 . 9000 33 39 39

10000 12 L L 10000 34 t) 12

11000 16 16 11000 36 &7 &7

000 15 ig ig o I+ 2 22

Y

ﬁooo % 21 2 m a % #
15000 1 23 3 15000 4 65 65 (
000 1 —+
g %Z 2 16000 ' 48 69 69 =

17000 17000 50 B 7
= = | 5| 5 : | % | %

bt 1 55

20000 2 2 n & HY - S ____w__.__k___m___!

20960 2 38 33 20960 2 a n

WOTE: There ie no Zone of Imsunity for this Damage Table. NOTE: The area enclosed by the broken lines is the Zons of Imunity.
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DAMAGE TABLE

16-inch Howitser, 2100-1b. A.P. Projectile, Zone 4 DAAGE TAELE

Piring Table 16-A-l 16-inch Howitger, 2100-1b, A.P, Projectile, Zone L

HEAVY CRUISER TARGET Firing Table 16-A-1

BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target
Shots of Fire for Effect to Destroy the Target

' Target Angle
Ranges . :
Use nearest 1000 yards 0°® - 30° 30° - 60° 60° - 90°  Ranges . Target Angle
- Use nesrest 1000 yards] 0° - 30° 30% - 60° 60° - 90°
5000 n 8 8 —
5000 15 TI' 27 u
000 - 113 13 13 . - 1
2000 I i
8000 n n n 6000 g 1 22 1 if;
2000 % 5 ¥ 8000 23 | ErO 19
1 » 13 B $000 > R N | y___2 __
10000 r 3F 38 TTTFE T
e Y 1 u - ' 4
: I |
13000 15 17 17 11000 1 Bg ﬁ? ké |
1,000 16 19 19 12000 i io o A H
15000 17 20 20 14,000 1 42 52 52 [
15000 ; i 56 56 |
1o 2 Pt a 16000 | 6 o |
19000 21 26 26 17000 1 l; 23 23 |
20000 = il il 15000 | 5 72 7 |
20000 | 55 % - 7% i
22000 o A A ‘ i 1
22000 : ]
23000 25 32 32 21000 L—%———-L———}Z--—-w-—---;%-—-J
24,000 26 3L 34 3 2l 10 40
23,540 27 35 35 21.00023000 P P pet
- 250 26 13 13
NOTE: There is no Zone of Immunity for this Damage Table, L

NOTE: The area enclosed by the broken lines is the Zone of imnmnitx.
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DAMAGE TABLE
DAMACE TAHLE ] 16-inch Gun, 2100~1b, A.P. Projectile, 3/4 Charge
16-46ch Gun, 2100-1b, A.P. Projectile, 3/k Charge - - - ‘ Firing Table 16~B-1

Firing Table 16-B-1
HEAVY CRUISER TARGET

BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target
Shots of Fire for Effect to Destroy the Target

Target Angle
Ranges set Angle Use nearest 1000 yards] 0° - 30° 30° - 60° 60° ~ 90°
Use nearest 1000 yards| 0° - 30° 30° - 60° 60° = 90° - P
5 10000 18 D _} 18
10000 7, 1n n '3 —+
11000 - 2 } 3’3 : 2
R 12000 2 25
o 5 2 2 13000 3 I e | 2
13000 10 1 1% 1000 % = U
14000 n 18 18 15000 T 58
15000 12 20 E L
- s |1 % s %.
16000 23 3 7009 i
17000 15 2% % 18000 | & = 4
17000 3 » 2 19000 45 9 9
19000 18 32 32 20000 | » 4
20000 19 35 3 1
- 2000 - 7 Bl
- ' 22000 120
21000 2 39 3 23000 [ 65 10 10
poresd 2 P pe : 21000 | 7 150 150
24000 29 53 53 25000 [ — 10 e
25000 3 57 57
oo 3% n 5
27000
pras 3 & & 28000 n 2 e
28000 oy % Th piaeed ,’:.? 10 110
29000 19 80 & 250
29570 51 & &

WOTE: The area enclosed by the broken lines is the Zone of Issmnity.
HOTE: There is no Zone of Immunity for this Dsmage Table. V :
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DAMAGE TABLE

16=-4nch Gun, 2100-1b, A.P. Projectile, 7/8 Charge
Firing Table 16-B-1
BATTLESHIP TARGEY

DAMAGE TABLE -
16-inch Gun, 2100-1b, A.P. Projectile, 7/8 Charge
Firing Tsble l6=B-l
HEAVY CRUISER TARGET ,

Shots of Fire for Effect to Destroy the Target

Shots of Fire for Effect to Destroy the Target

NOTE: The ares encloesd by the broken lines is the Zone of Immnity.

- 65 ~

Target Angle Ranges Target Angle
Use-nesrest 1000 yards o - 30° 30° - 60° 60° - 90° Use nerest 1000 yards o° - 30° 30° - 60° 60°. - 90°
- T————— ”
10000 7 10 10 10000 16 ! 3 16
i
11000 18 ! 35 19
12000 3 ;‘31 ]131 12000 20 [ 39 21
~ 13000 9 7Y S, 33000 2 | 42 2l
14000 10 16 1% 1000 3 | - 4 26
15000 un 17 17 15000 25 ! 50 29
16000 ‘ ]
16000 28 57 34
17000 1112. 2 zzao 17000 a : 63 39
18000 15 25 25 38000 34 ‘ e 43
15000 17 27 27 19000 -3 4l % 3
20000 18 30 30 20000 r 5 1
. [
21000 I s2 9% 96
22 |z x| % = 3 | 2 | &
23000 25 n u 23000 | & 120 120
= |3 io| o8 =g | B | B
25000 ’30 48 18 ]
. , : _ l
26000 . H 26000 | 82 150 150
27000 g’é 23 ; 'g . 27000 | % 170 17
28000 13 62 .62 28000 L_98 80 180 ]
29000 K7 67 . 67 mm g 133 13%
30000 s1 72 72
6 N o 31000 55 10 110
31000 é0 82 . 82 ’
© 32000 68 91 9 32000 29? 112 g
33000 ” 100 100 msmoo 4 = =
34,000 85 110 110 125 [ b 10
35000 9% 120 120 .
35910 100 130 1% 35910 90 up 0

H
:
M
3
El
i
H




16-inch Gun, 2100-1b. A.P, Frojectile, Full Cherge .

Firing Tebls 16-B-1
HEAVY CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

Ranges Targst Angle
Use nearest 1000 yards 0° - 30° 20° - 60° 60° - 90°

10000 8 9 9 -
11000 9 0 - 10
12000 9 - n
13000 10 ) 13
11,000 10 u 14
15000 n 15 15
16000 12 17 17
17000 13 19 19
18000 15 2 2
15000 15 23 23
20000 17 25 25
21000 19 2 28
22000 22 3 31
23000 24 35 35
21000 27 38 38
25000 29 Qa Q0
26000 33 45 45
27000 37 50 50
28000 Al 54 54
29000 &5 59 59
30000 9 & 63
31000 57 &9 &
32000 85 7% 7%
33000 7% 82 8
31,000 82 8y 89
35000 90 95 95
36000 100 100 00
37000 110 110 1o
38000 130 120 120
39000 10 © 130 130
20000 150 up o
41000 180 1) g
42000 210 200

43000 250 220 20
44000 280 250 250
L4580 300 210 2P

NOTE: There is no Zone of Imsmnity for this Damage Table,
- 66 -

DAMAGE TAHLE

16-inch Gun, 2100-1b. A.P. Projectile, Full Charge
Firing Teble 16«B-1

BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target

(.}

o
80

&

&
S
|
|
|
i
|

S A3

CSUBEE | RUERR | 8p8EY

75

ISR | EERRR | PRBES

3
BRI

[ mem————

&E

38kEY | BEBse | asews | &8

- —— e

-

b — —

55855 | SEEES

B85 | EEBB aaasF

38

3388

- 67 -

NOTE: The area enclosed by the broken lines is the Zome of Immunity.




DAMAGE TARLE
16-inch Gun, 2340-1b, A.P. Projectile, 3/L Charge
m:ﬁg Table 16-C-1
HEAVY CRUISER TARGET

Shots of Fire for Effect to Uestroy the Target

DAMAGE TABLE
16~inch Gun, 2340-1b. A.P. Projectile, 3/4 Charge
Firing Table 16-C-1
BATTLESHIP TARGET

Shots of Fire for Effect to Destroy the Target

3 .
_ — — 2
Ranges Tarset Angle ; Banges Torget, Angle
Use nearest 1000 yards 0° - 3° 30° - 60° 60° - 90° ‘Use nesrest 1000 yards ° - %° 30°960° €0° - 90°
. . & — —
10000 7 n n Y0000 18 r— 33 i ‘18
12000 8 13 13 . o n
B : 2 2 o = x 2
13000 10 16 16 : : 23 47 27
114,000 n 17 17 wm > a b
15000 12 19 19 15000 27 [73 3
16000 13 22 2 .y i & 38
17000 15 25 25 mim gg - 7
18000 16 27 27 18000 " 35 ] 48
19000 1 0 E 19000 38 T 3
20000 18 £ 33 19000 - 2 43—
: Hi
21000 a 36 % #1000 I s 130 .. 110 I
22000 23 w 0 ‘39000 I % 120 120 i
23000 2 ?7 tlg 23000 : 22 . 130 ﬁ Jl
24000 24,000 I A :
25000 3 50 % 5000 %% i
26000 35 55 55 34 ) o
b i & & Srooo 37 84 - 8
28000 e s % 28000 - n % 90
23000 b4 jcd 2 29000 A 95 95
30000 2 - m w 30000 prs 100 100
31000 59 85 8s 00 st 10 10
32000 é 93 9 o P oy o
32100 69 9 9% B0 - - 63 120 120
BOTE: Mhmwtwmmm. . NOTE: m)uamimﬁ'hwthc&okonunnuthoumoflinmitx.
,r’ N
- b8 = w0




v

16-inch Gun, 2340-1b. A.P, Projectile, 7/8 Charge .
Firing Table 16-C-1 '
" HEAVY CRUISER TARGET

DAMAGE TAELE
16=inch Gun, 2340-1b, A.P. Projectile, 7/8 Charge
Firing Table 16=C-1

Shots of Fire for Effect to Destroy the Target mm.ssinprmm

Angle = Shots of Fire for Effect to Destroy the Target
Ranges Torget
Use neareet 1000 yards| ©0° = 30° 30° - 60° 60° = 90°
]
20000 7 10 16 Ranges Target Angle
Use 1000 o° - 300. 306 - 60° 60° - 90‘8'_‘
13000 8 n 1 —
12000 9 12 12 10000 1% r
13000 9 1 L {
. 14000 10 15 15 t
15000 n 16 1B 11000 18 | 34 18
: 12000 2 | 38 20
13000 21 I Q 23
16000 12 18 e 14000 23 45 25
17000 1 2 2 15000 25 ] 48 i
18000 15 23 23 | 1
19000 17 % 26 - | T
20000 18 28 2 16000 28 5k 1 n
. 17000 30 | é0 3%
, ] 18000 33 | 67 10
21000 20 3 n 19000 35 1 3 45
22000 23 34 3k . 20000 38 { s 49
23000 25 38 38 1
21000 28 i 41 ; H
25000 20 b b 21000 IX] 89 56
E . 22000 48 9 &
i 23000 53 110 70
26000 34 i IY] 21000 58 120 77
27000 38 53 . % 25000 63 130 84
28000 . 32 57 -
5"8 2: 22 26000 66 U0 {_ Ig_
30000 - — _
_— 27000 Y R Y i L I |
; 28000 L % %" 63
31000 58 2 ) 29000 Wiy 89 89
32000 66 g g 30000 48 9% 9%
33000 75 3 - 5 ;
34000 83 d , ?) 88
35000 N 9% & 31000 55 100 100
61 110 110
¥ 33000 . 68 120 120
36000 100 10 110 34000 T 120 120
37000 120 120 - 120 35000 81 130 130
38000 130 130 136
35000 150 150 150
39260 150 150 150 36000 93 0 U0
.~ 37000 100 150 150
. - 36000 120 160 160
NOTE: There is mo Zone of Jemonity for this Demege Table. 39000 130 170 170
: 39260 130 170 10
: . NOTE: The area enclosed by the troken lines is the Zone of Immunity.
- 0 -~




DAMAGE TANLE
2340-1b, A.P, Projectile, Pull Charge

DAMAGE TAELE
16-inch Gun, Z340-1b, A.P. Projectils, Pull Charge

16~1nch Gun,

Piring Teble 16=C-)
- BATTLESHIP TARGET

Piring Teble 16-C-1 -

HEAVY CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

Shots of Fire for Effect to Destroy the Target

&° - 50°

_ Terget Angle

2 | 5sren | NRang | sanos | eomgg | #eess | §833% | 38RE] | 43388
3| o
_ .
.w ma RARKY | FARDY | RERNGY mmwmm“ ®8338 | 38338 | RRRRZ | R3A3RR
I N U R ] A
w 2 | 59R8R | 98Ran | 3330% | 298K | IRORE | ORIYS | RRERS | REARE

Banges
Use pesrest 1000 yards

§ | BRBEE

e

Y

LEEL

The ares encloeed by the btroken lines is the Zoos of Jmmemity.

% . N
.w | 94998 | S9R8F | RARNAR | YRKR4AR .uwnuﬂ | xm.m,mw

13 | |
m m @ | 84923 | 88T | NRAAR | ¥IRAR | IRPUG | RIRRY
© | **334 | 92995 | ININK | ARSI | RINBB | §3RIR

Use nearest 1000 yarde| ¢° - X0°

§ | BRRSE

§aaee

RRRER

e

RERRE




DAMAGE TABLE
16-inch Gun, 2100-1b, A.P. Projectile, 2/3 Charge
Firing Table 16~D-1

DAMAGE TAELE
16~inch Gun, 2100-1b. A.P. Projectile, 2/3 Charge
Firing Table 16-D-1

HEAVY CRUISER TARGET ; : BATTLESHIP TARGET
Shots of Fire for Effect to Destroy the Target : i Shots of Fire for Effect to Destroy the Target
Angle 1 et Angl:
(] (-] n:m O 0 O » N m“ mg m .
Use nearest 1000 yards 0-3‘0 30° - 60 60° - 90° 5 Use nearest 1000 ysrds| 0° - 30° 30 ~ 60° 60° - 900

10000 7 13 B : 10000 r_zs_ 39 9 |
. : 1
T : H
11000 8 15 15 11000 2 45 I 1
12000 9 17 17 12000 30 51 51 |
13000 10 2 20 ) 13000 n 58 ;58 i

* 14000 n 22 22 s 11000 33 64 6k
15000 12 2 2} 15000 35 7 ] }
|

16000 - 13 28 28 < 16000 38 80 80
100 15 A ) 17000 n % 9% %
18000 16 35 35 18000 b 100 100 i

19000 . 18 38 38 19000 - W7 10 10
20000 19 L2 L2 20000 50 120 120 {
) — !
21000 2 - ] 47 21000 ) . wo |

22000 25 53 22000 "“52{"—"‘“— v ]‘Zg

28 58 23000 2% 72 72

30 63 63 - 24000 29 ” a4

30 32 66 66 24530 30 '] 79

NOTE: There is no Zone of Imempity for this Damage Table, S HOTE: The area enclosed by the broken lines h‘mw

- % - - 75 -




DAMACE TABLE
16-inch Gun, 2100~1b, A.P, Projectile, Full Charge
’ Firing Table: 16-D~1
HEAVY CRUISER TARGET

Shots of Fire for Effect to Destroy the Target

Banges . Target Angle i _
Use nearest 1000 yards] 0° - 30° 30° - 60° . 60%.= 90°
10000 8 9 -9
11000 9 10 10
. 12000 9 n n
+ 13000 10 13 1
14000 10 1, 14
*15000 1 1s 15
15000 12 17 17
17000 13 19 119
18000 15 2 a
19000 15 3 : 3
20000 17 25 - 25
2000 - 19 28 ;28
33000 2 31 "3
25000 2 3 .35
24000 27 38 38
25000 2 [A% Y
26000 33 45 45
27000 37 50 . 50
28000 51 54 - 5h
29000 45 59 59
30000 9 63 63
31000 57 &9 69
32000 65 76 %
33000 74 82 82
34000 82 89 - 89
35000 %0 95 .95
36000 100 100 00
37000 110 110 110
38000 130 10 120
39000 uo 130 130
10000 150 10 U0
41000 120 17 17
42000 210 200 200
43000 250 220 220
KA000 280 250 250
hl680 300 210 270
NOTE: There is no Zooe of Immpity for this Dsmage Table,

- % -

DAMAGE TAELE

16-inch Gun, 2100-1b, A.P. Projectile, Full Charge
Firing Table 16=D-1
BATTLESHIP ‘TARGET

Shots of Fire for Effect to Destroy the Target

Banges

Use nearest 1000 yards

Target Angle

0° - 30°

3° - 60°

60° ~ 90°

10000

&

&

11000
12000
13000

3

SUBERE | RURRER | 8pBES

o

- e o et

[N | EERLER | BRBES

H

SEGES | EEben

3BEES

e s s o ——

|
|
L

L]
|
|

SBEEE | EEEE

JBRBY | BEEBs

BIERE

33888 | SBRGE | 8BBER

NOTE:

The area enclosed by the broken lines is the Zone of Immunity.
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DAMAGE TAELE TABLE
/ inch Gun, 2240-1b. A,P, Projectile, 2/3 Charge
16~inch Gun, 2240-1b, AP, Projectile, 2/3 Charge 16 ’ yowtites
’ Firing Table 16-E-1
Firing Table 16-E-1
BATTLESHIP TARGEY
HEAVY CRUISER TARCET
Shots of Fire for Effect to Destroy the Target
* Shots of Fire for Effect to Destroy the Target
Ranges Target Angle
Use nearest 1000 yards| 0° - 30° 30° -~ 60° 60° - 90° Banges boregy—yy wh S—
' : Use nearest 1000 yards| O =30 30" - 60 60" - 90

10000 6 10 10 ——

10000 2 T 2 | 17
11000 I —
120 9’ lli lli 11000 2a P oo | 20
v : 3 15 12000 2T » T ~%
14000 8 17 17 23000 27 45 45
15000 8 19 19 14000 Iz 50 50

15000 ] 28 56 56
17000 | 3 g z . 16000 : 30 65 65
18000 10 29 29 17000 ! 2 Th Th |
19000 10 - 33 - 33 18000 33 82 82 |
20000 n 3% 36 19000 i 3% 9 9 1

20000 L»¥_ 1 > 4w ]
21000 n 38 38
22000 u L 41 21000 15 i3 3
23000 n 3 W3 22000 15 W7 47
24000 -1 Wb W 23000 15 52 52
24910 n A48 48 24000 15 \ 56 56

24910 15 & 60
There is no Zone of Imunity for this Damage Table, : .

NOTES: The area enclosed by the broken lines is the Zone of Immunity,

Proving Ground Probable Errors rather than Target Prsctice .
Probable Errars were used in the computation of this Demage Proving Ground Probable Errors rather than Target FPractice
Teble. Frobable Errors ware used in the computaticn of this Damage

Table.

|
|
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