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PREFACE

This Ordnance Pamphlet No. 770 was prepared fromdata furnished
by the Bureau of Ordnance. No change was made in lithoprinting this

pamphlet.

CCTOBER, 1941.

NAvVY DEPARTMENT
BUREAU OF ORDNANCGE
October, 1941.

W. H. P. BLAHDY,

Chief of Bureau.
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EXPLANATORY NOTES

) U Columns 1 to 8 give the elements of the standard
trajectories. With the exception of column 6 these columns need
no explanation. Column 6 gives the drift for guns rifled
wWith-a final twist of one turn in 25 calibers; to obtain the
drift for guns rifled with a final twist of one turn in 32 cal-
ibers, multiply the figures in column 6 by 0.78.

s Columns 10 to 19 give the differential effects due
to variations from standard conditions. .In these columns the
effect.s are proportional to the variations. For example, the
effect on range of a 1l0-knot wind is tabulated in column 13;
to obtain the effect of a 20-knot wind, multiply the tabular
values by 2.

2 Column 10, although computed for a velocity loss,
may be used to determine the change in range due toeither plus
or minus variations in initial velocity. It 1is listed as a
positive effect in order to avoid minus‘'tabulations.

Ae Column 11 gives the effect on the range for achange
of ¥ ten pounds in weight of projectile, the charge remaining
the same,

5% The standard air density at the surface of 1.2034
kg/m3, used in the computations for this range table, corres-
ponds to a temperature of 59°F, a barometric pressure of 29753
and a humidity of 78%. The standard density aloft is given on
page 111, Bulletin of Ordnance Information, 0.P. No. 561-I of
May, 1923.

G, In entering column 12, which gives the mean effect
on the range of * 10 per cent variation in the density of the
air, a ballistic density should be used. A ballistic density
is a single fictitious air density, constant inmagnitude, which
would have the same total effect on the projectile during flight
as the actual densities at the various altitudes. A method
of making up a ballistic density is given in Bulletin of Ord-
nance Information, 0.P. No. 561-1 of May, 1923.

i When ballistic density is not available and surface
conditions only are known use Plate 1, which gives results
corresponding to an AVERAGE ballistic density.

S, Column 12 also gives the mean effect on the range
of ¥ 10 per cent variation in'the ballistic coefficient.

9. Column 13 and 16 give the effects of a 10-knot bal-
listic wind, which is the combined weighted winds in the several
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vertical zones of the trajectory. When, however, no measured
or estimated upper air winds can be obtained, the surface true
wind must necessarily be used in entering these columns. Methods
of making up ballistic wind are given in Bulletin of Ordnance
Information, 0.P. No. 561-1 of May, 1923, and in Method of
Computing Range Tables, 0.P. No. 500 of April, 1929.

1.0 Column 19 shows how much the point of impact is
raised or lowered on a vertical screen by raising or lowering
the sight bar 100 yards, the actual range remaining fixed.

11 The change in range due to a variation of ¥1 minute
in the angle of elevation may be deduced from column 2b.

12. The effects of the rotation of the earth on range

and deflection are given in two supplementary tables which
follow the range table proper.

134 The powder 1is assumed to give normal velocity at
90°F. For each degree increase in temperature the initlal ve-
locity is increased approximately 2 f. S.; a decrease 1in tem-
perature causes a corresponding decrease in velocity.

Lk The firings upon which this range table is based are
summdrized below:

Target Projectiles Mark IX Mods.

Ranging| No.of |y, _ Fall of Sh-.?t (Actual)
Sheat (Rounds | & evation | I.V. | Range |Mean Error | Pattern
F.5,. 1 Yds. Yds. Yds.
16"/50 Cal. Gun Mark D, Rifling 1/25
222 5 10° 2502 | 17402 T40 115
259 5 150 2502 | 23642 40 aBi I
222 5 250 ~-— | 329 +69 270
222 5 45° - — | 42643 143 175
224 5 15° 2478 | 23182 96 282
224 5 200 2476 | 28110 T58 2Ll
224 5 259 2481 | 32544 t106 288
22/, A 30° 2475 | 36539 7105 371
SBL s 5 45° 2475 | 43188 155 200
226 3 150 2439 | 23028 s 78




PLATE 1
INSTRUCTIONS
Align B and T to get point on support D.

Align D with R to get error in yards due to change in density
of air,

EXAMPLE:
Given--Barometer- - - - - - - inches = 28.4
Temperature- - - - - = degrees F = 85
Range - - - = = = - - yards = 25000
Result--Error - - = = = = - - yards = +420

NOTE: The best estimate of ballistic density to dif-
ferent altitudes is in very close, but not in exact agreement
with standard density when surface conditions are standard.
When surface density is not standard, the disagreement 1s us-
ually greater and is a function of surface density and maximum
ordinate. In 0.P. 561-1 of May, 1923, pp. 98-114, corrections
for density are discussed. The use of Plate 1 will not give
agreement with results obtained from column 12 and surface ob-
servations only, but should be a more accurate figure, in that
it takes into acccunt the ratio between mean measured and stan-
dard density for the actual maximum ordinate obtained.
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE

i
== &=

Increase

= 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

iln ; Danger hast
angle nn Angle Time b space axl-
Range Angle of elevation ﬁ}g:'ﬁ% fl;{l i ;::i_l ; E::Iu!::litl; Drift IE:FEE‘II L“rt&?_'
yards 20 feet nate
increase high
in range
1 2 2a 2b 3 4 5 6 (| 8
Yords . Minutes | Minutes| ° ' | Seconds F. S. Yards Yards Feet
1000 26.9| 26.9| 2.7 21| 1.21] 24m4| .2 | 1000 6
1300| 29.5| 29.&| " 2.7| 30| 2.33| 29| <2 | 1160
1200 e B 2ol 331 L.AB| RALS i 1200
1300 35.0| 35.0| 2.7 36| 1.58| 2440 2 | 1300
1400 i 3 8 6 I & 2.8 38| 10| 2436 ot 1400
1508| 40.5| 40.8| 2.8 43| 2.82] 2431 & | 18000 A8
16007 43.3| 43.3| 2.8 Akl 1.05| 2429 4 1 1600
100l  46.1| 46l 2.8 47l a.07] 2003 5 | 1%08
1800 48 .9 48 .9 2.8 49| R.20| 2418 B - 1800
1900 51.% o 3 B 2 | Zuael Z2&bh .6 667
2000 Nl 54.5 2.8 251 dagh| 240 il 578 24
2100 57 3 573 2.8 581 2.57| 2405 .8 G o
2200 1 ©0.1| B0.a| 2.8 1 61 2.0 2140 8 | 479
23001 1 02.9 62 .9 2.6 1 04| 2821 2396 P bdpdy
24001 -1 05.7 65.7 2.8 1L 07| 2.95]| 2391 1.0 L1l
2500 1 08.5 68 .5 2.8 1 10| 3.0%| 2:38% 7 B 388 38
2600 1 11.3 61 W 2.8 1 13| 3.20]| 2383 § 365
ol 518 2 (G I U T | Wedpaad: 2.0 L 16 3.331 2378 L 345
2800 1 16.9 76.9 2ol X 19| .05 2374 i P 327
29001 1 19.8 79.8 2.91 1 221 3.58| 2270 LD 311
2000 1 28,5 82 .7 Lol 1 25| 3+7k| 2365 A 297 a8
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS
Change | Change | Change | Change | oy .0 o0 ﬂhg}lge tﬂﬂ:ﬁ} tII]:t:rl?u-r Chﬁ?ge
of of of of “f B range Devia- | lateral | l8teral | height
range | range | range range | .9 i fis tion for | motlon | Motion of
for for for tor n:u$ motion | lateral | of gun of Impact
varla- | varla- varla- wind | ion of wind | perpen- target for
tion of | tlon of | tlonin | com- | "o gun | target com- | dicular | berpen- | varla-
410 —10 density | ponent | plane in ponent | to line dicular tion
feet per | pounds | of alr |in plane af fri plane of 10 of fire. | to line of 100
second |In welght| of —10 | of fire of 10 of fire ks ath apead’ of fire, yards
Initlal | of pro- per of 10 e of 10 of 10 speed In
veloelty | Jectlle cent knots knots knots Iﬂ';:lﬂ u:}.gﬂl:;t
10 11 12 13 14 16 16 17 18 19
Yards Yards Yards Yards Yards Yards | Yards Yards Yards Feet
7 3 2 1 6 6.8 o | 6o 6.8 2
8 3 2 1 7 T3 pol | Tk T3 £
Y 4 3 1 7 B i 8.1 8.2 3
10 A 3 1 8 8.9 e 8.7 8.9 3
10 4 3 i 9 9.6 iR 2.4 9.6 3
i 4 4 1 g | deEgl 2 | 16.4] 16.3 4
12 5 4 1 10 11.0 2 10.8] 11.0 A
i 2 4 1 10 4 1 B " EL:S | s 4
ik 5 5 2 T d d@akl o3| deitl| Akl ik
14 6 5 2 ll 13-1 r3 12-8 1311 5
Ko 6 6 2 i2 | 13.8 o3 | BBl L3248 5
16 6 6 2 i3 | 145 o3 | 14.d| 1445 p)
17 6 i 2 i3 15.2 ok | 4B 15.2 5
17 7 7 2 14 | 2580 % F 18l 559 g
13 7 8 R 15 16.6 i | 161 1048 6
19 7 8 2 2y | Lt B | 168 17.3 6
20 8 9 2 16 18.0 5 17.:5| 1840 6
20 8 10 2 16 18.7 > 18:21 18.7 {
2l 8 10 2 L 19.4 .6 18.9]| 19.4 s
22 8 1l 2 18 20.2 6 | 19.6] 20.2 7
23 9 12 3 18 20.9 .6 20.3] 20,9 7
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RANGE T4BLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Increase
angiﬂe of ; [;;Inlf:r Maxi-

Range Angle of elevation | €feVAlion il B ey | pen | s | mum
yards fall flight 20 feet nate
increase high
in range

1 2 2a 2b 3 4 5 6 7 8

Yards ° ! Minutes | Minutes| ° ' | Seconds F. 8. Yards Yards Feet

3000 1 22.% 82.7 2.8 1 25| 3.71| 2365 2 297 55

3100 L 25.5 55,5 2.9 1 29 3.84| 2361 2 285

3200 1 28.4| 88.4| 2.9] 1 32| 3.04| nasy 2 2

330 ‘A 3l.3 D ATRE ««21 3 35| 4.09]| 2352 2 26/

3400 1 34.2 Q4 2.9| 1 38| L.22| 2348 2 255

3500 1 37.2| 97| 2.9 141| 4.35| 234 2 246 75

3600 1 40.0| 10001 2.90 1 44| 4.48| 2340 2 | 238

3700 1 42.9| 102.9| 2.9| 1 48[ 4.60| 2335 2 230

3600 1 45.8| 105.8 Ze2 | X Bl 473 2331 3 223

3900 | 1 48.7| 108.7 el 1 54| A.86] 2325 3 216

4000/ X 51.86| 111.6| 2.9 1 87| 4..99| 2232 3 209 99

4100| 1 S54.5| 114.5| 2.9| 2 00{ 5.12| 2318 3 203

400 | 1 BY.A1 117 .4 2.9 2 Q& 5.251 2313 3 Rl i

43000 2 0.8 120.3 J| 2 OF] 5:38| 2309 3 191

4400| 2 03.3| 123.3| 3.0| 2 10| 5.51| 2305 4 186

4500 | 2 06«31 126.3 3.0 2 13| 5.64| 2300 A 181 12%

4600 | 2 09.2] 129.3| 23.0| 2 Y7i 5.77| 2208 4 176

A0 [ 2 IR 132.3 Fel] 2 B3 5.901 2292 4 i |

4600 | 2 15.3 | 135.3 201 2 23 B3| 228Y A 167

£3001 2 182 | 138.3 1 30| ¢ 27| .06 2983 4 163

R0 | @ 2ReF Y 1AY .5 30| 2 30| 6,29 2279 5 15%9 158
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Devla- | Change
Change | Change | Change | Change | .o, | OParE® JDevia- | iontor | In
m:;l‘ of of of of range Devia- | Jatoral lateral hei%ht
£9 | TEEe | IABEe | ASOEO | renge for tion for | motion | Motlon g
for for for tor for motlon | lateral | of gun of impact
varla- varla- varia- wink | o of wind | perpen- target for
tion of | tion of | tion In com- of hit target com- | dieular | Rorpen- | varia-
+ 10 —10 density | ponent in Ehme fi ponent | to line dicular tion
feot per | pounds | of alr | in plane m!]ﬂra plane of 10 of fire. | toline | of 100
second |In welght| of —10 of fire of 10 3f fve ey Bpﬂﬂd’ of fire, yards
initlal | of pro- | per of 10 knots of 10 of 10 speed In
veloclty | Jectlle cent knots knots feriots l?[{l;ftna ﬂLgl‘lI:t
10 11 12 13 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
23 3 12 3 18 21 i 20 21 7
23 2 13 9 19 22 i 2 B 22 &
24 9 13 3 19 22 1 ok 22 g
D G L4 3 20 23 1 ) 22 23 8
20 10 15 3 i | 24 I & 24 9
26 10 16 3 21 24 i} o4 24 9
27 | 48 | 1w 5 ! Bp | 2 Lo #k.| B 9
< 10 17 3 .3 < i 25 20 9
28 | 11 | 18 5| &3 | Ry L =& @y | do
29 i1 19 k| 2L 27 1 26 27 10
30 11 20 4 22 ) 28 1 27 28 10
31 12 21 4 25 29 1 28 29 10
31 12 22 4 26 30 1 28 30 13
32 12 23 4 26 30 1 29 30 1
33 12 24 4 27 31 1 30 31 11
34 A 25 4 el S i 30 S 12
34 13 26 | 4 2 32 1 31 32 12
35 13 2 4 29 33 1 32 32 12
36 13 28 ' 29 34 1 3 34 12
36 14 29 4 30 17 2 33 35 13
£ i 14 30 5 30 35 2 34 35 1%
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

Increase

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

————

Ir : Danger Wi

angle o = ; space axi«

Range Angle of elevation | eevation bl e | Dep | SEs | DES
yards fall flight - 20 feel nate
increase high
in range

1 2 2a 2b 3 4 5 6 7 8

Yards . J Minutes | Minutes| ° ' | Seconds F. S, Yards Yards Feet

H0001 2 21,3 141.3 F.0] 2 301 6.29] 2279 5 159 158

200 2 24.3| 14431 30| 2 331 642 2275 5 155

2200 2 29.31 14%.3 301 2 Y| b.55| 2278 D 151

55001 2 303 150.3 3.0 2 40| 6.69| 2266 5 148

5400 2 2331 153.3 B.l| 2 &kl b:B2| 2262 5 145

5500 | 2 36,41 156.4 Zedl| 2 4| B.96 2258 6 141 193

5600 2 39.5| 159.5 1| @ 5L] T 081 2253 6 138

5700 2 42.6| 162.6| 3.1| @ 54| 7.22| 2849 6 135

5600 2 4571 165.7 J.1] 2 68| 7.35 2245 & 132

5000| 2 48.8) 168.8| 32.1| 3 01| 7..8] 2841 7 129

OO0 2 51.91 1.9 Skl G5 | V.68 2RFY 7 127 232

6100| 2 55.0| 175.0| 3.1| 3 08| 7.75| 2232 7 | a2

G200 2 58:11 198.1] "3.1| 3 12| 7.89] 2228 7 122

6200 3 01.2| 181.2 3.1 3 16| B.02 Rpeh 7 119

6400| 3 04.3| 184.3 Folt 3 19 8216| 2220 3 5 o 7

65001 3 07.4| 187%.4 3.1| 3 231 8.30] 2216 g 115 275

6600| 3 10.5] 190.5 B3| 3 271 B4 2211 8 i o5 B

o0l 3 13:.7 393.7 B.a| 2 30| BuHT| . 220% 9 T L

6800 | 3 16.9| 196.9| 3.2| 3 34| 8.71| 2203 9 | 109

6900 | B 20,1 208.1 3.2| 3 38| -8.85]| 2199 9 B

7000 | 3 3.3 203.3| 3.2] 3 421{ 8.98( 2195 9 105| 322




RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S, WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF *

1B

1

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Devia- | Ch e
Change | Change | Change | Change | Ehapge tPﬂﬂfz- I:I{:}I: ?m- lﬂt:lg
of of of of : ﬂ':.mﬁ r v Devl I:tlra alr lateral height
range | range range range v E}Egﬂ i ar I?n— “r motlon of
for for for for Tange l' | '}t“ 1" m[n e of impact
varla- | varla- | varla- | wind fﬁ_’f ml:::;run T | Seiiar. | targer for
tion of | tlon of | tion In com- mrn i tarwat i ﬂlzﬂln perpen- | varla-
+10 —10 | density | ponent | ' 8T e o | totine | dlicular tlon
feet per | pounds of air | In plane nlpﬂane ];lﬂﬂ _pg!:_nlag '{;- ﬂfﬂ to line of 100
second |In welght| of —10 of fire v r IT Et‘ fire e o edi of fire, yards
initlal | of pro- per of 10 l?nﬁta of 10 i %I}Em speed I
velocity | jectile cent knots knots knots Ifxll'gtﬂ'ﬂ Ei}[’:'lt;t
10 11 12 13 14 156 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
37 14 30 5 30 35 2 34 35 i3
38 14 31 5 31 36 2 35 36 13
59 14 32 5 Je 37 2 35 37 13
39 15 25 5 42 38 2 36 38 14
40 | 15 34 5 | 28 38 2| 87| 38 | Tk
41| 15 | 36 5 | 34 | 39 sl | 3| W
42 15 37 6 3/, 40 2 38 40 15
kg 1 s 38 6 35 41 2 39 A1 15
43 16 39 6 36 4R 2 40 L2 15
Ly 16 41 6 36 2 2 A0 Ly <l 16
Ll 16 42 G 317 L3 2 41, 43 16
45 16 43 6 37 Ak 2 2 Ll 14
46 17 45 6 3¢ L5 2 L2 45 j
s | 17 | 46 6 | 39 | 46 3 | 43 | 46 | W1
2 | g% | A% 7 39 | 46 3 kb | 4 17
A g8 L7 49 7 AU 47 3 A4y 47 1.8
49 | 18 | 50 7 | 40 | 48 3 1 a5 | 28 | 18
49 19 it 7 Al 49 3 L6 /.9 18
50 | 18 573 7 4z | 48 3 L6 | 49 19
5] 18 5, 2 L2 50 3 17 50) 19
51 18 56 g 43 51 3 48 51 15

o
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

l“c::I:uEI: Basdae -
angle o Angle Time Bpace AXj«
AHA o viilon elevation g Striking 5 for a mum
Rang Angle of elevat ?;nligﬂ rg{[ ﬂigj;nl velocity Drift ,}3',5;;“ ;I;ﬂ:
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yuarda 9 Minutes | Minutes| ° ! | Seconds F. 8 Yards Yards Feet
LU0 3 E3.3 | 203.3| 3.2 3 42| 8.93| 2195 9 105 322
T100| 3 26.5( 206.5 Fed| 345 Y18 2191 10 103
T200| 3 29.7| 209.7| 3.2| 3 49| 9.26| 2187 10 101
TH01 3 32.9| 212.9 & % 5% 940 | 2182 10 99
4001 3 36,1 216.1 o i 297 | 954 | 2108 % 1l 98
o000 3 39.3| 219:3 3.2 4 DL| 9.6 | 21974 11 96 374
T6oG | 3 A2.51 22B2.5 S | kB 9.8 | 2170 1l 94
Tt | 3 A5 225.57 3.3t 4 O8] 9,95 | 2166 12 93
7800 | 3 49.0| 229.0 3.34 4 12110.09 | 2162 12 2l
THO 3 53,8 2323 323 | A 16110231 2158 L2 90
8000 | 3 55.6| 235.6| 3.3| 4 2010.37| 2154| 12 89 | 430
8100| 3 58.9!1 238.9 Da 3 e B EG ST | 2150 13 87
B200 | 4 02.2| R42.2| "3.3| 4 28110.65 | 2146 13 86
8300 | 4 05.5| 245.5 Fod| & 32110.FF| 2142 14 85
8400 | 4 08.8| 248.8 3.3 4 36110.93| 2138 14 84
8500 | 4 12.1| 252.% B33 4 L0 3LEAY 1 2134 L4 82 A91
5600 | 4 15.4| @55.4 1 3.3 & 411121 2130 15 81
BY00 | 4 18.7| 2581 3.3| 4 48111.36] 2186 15 80
88004 4 22.0]| 262.0 Jedpt 4 S22 111,50 2122 15 Fis
8900 | 4 25.4 | 265.4 |- 3.4l 4 56l11.64| 2118 16 78
9000 | 4 28.8 | 268.8 Fadp | 5 DOALICTYS | 2014 16 77 51328 i
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF'{

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

; - | Ch
Change | Change | Change | Change Change Gh::}gﬁ t?;; Irl;- tlll;r:IFnr ?t:lgﬁ
ra?:[ of of of of range Devia- | lateral lateral helgiht
ge it b L Lo range for tion for | motion | Motion ¢
for for for for tor motion | lateral | of gun of Impact
varia- varla- varla- wind siAlon of wind perpen- target for
tion of | tion of | tion In com- of gun target com- | dicular | Prpen- | varla-
+ 10 —10 density | ponent in plane i ponent | to line dicular tion
feet per | pounds | of alr |in plane of 834 plane of 10 of fire to line of 100
second |in welight| of —10 of fire of 10 of fire knots Bpﬂﬂdr of fire, yards
Anlial | -of pro- | per of10 | ynots | of 10 of10 | 8peed o
veloelty | Jectlle cent knots knots knots ﬂ{{ﬂ]ﬂ ﬂh[ﬁt
10 11 12 13 14 156 16 17 18 19
Yards Yards andi. | Yards Yards Yards Yards Yards Yards Feet
51 18 56 8 43 ol 3 48 hl 19
52 19 57 8 L 52 3 49 52 20
53 19 59 8 bl 53 3 49 53 2
54 19 61 8 45 53 3 50 58 20
54 19 62 8 ¢ 54 yA 50 54 21
55 19 64 9 46 55 A 51 55 21
56 | 20 | 66 9 | 47 | 56 ol 52| BE | @
56 20 63 9 47 < 4l 4 53 o7 22
57 | 20 | 69 2L 48 | 57 b | 55 (. 57 | =2
58 20 71 9 48 58 4 54 58 22
58 20 73 10 49 59 4 55 59 <3
59 2l 75 10 50 60 4 55 60 23
60 2l T 10 50 61 4 56 61 23
61 21 78 10 51 61 5 56 61 24
61 4l 8 80 10 51 62 5 5:d 62 24
62 i 82 i he 63 5 58 63 L4
63 22 84 1.1 53 64 5 59 64 25
63 22 86 Ll 5 65 5 59 65 £5
6.4, A 88 11 54 65 5 60 65 25
65 22 90 13 5, 66 5 61 66 26
65 22 92 i 52 67 5 62 57 26

B —




INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

14

RANGE TABLE FOR 16 -INCH GUN

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS
Increase
Ei!r:! f I;ﬂ:r Maxi
" e (divation "'";HIE TLme Striking i fob & mugni
Range Angle of elevatio ';‘?;,QE“ fa;I ﬂigiii ; velocity Drift glﬂrF:;t ;ﬁ:
increase high
in range
1 2 2a 2h 3 4 5 6 7 8
Yards 0 J Minutes | Minutes| ° ' | Seconds F. S, Yards Yards Feet
9000| 4 28.8| 268.8 Zedpl D Q0119 ZX1E 16 &) 557
9100 4 32.2| BYR.2 3.4 5 04111.931 2110 1 76
22001 4 35.6| B75.6 341 5 09112.081 2106 17 75
9300 4 39.0| 279.0 Sadp] B 1311322 2102 7 B "4
9400 | 4 42.4| 28241 34| 5 17|12.97| 2098 18 73
9500 | 4 45.8| 285.8| 3.4|'5 21|12.51| 2094 18 72| 628
9600 | 4 49.2| 289.2 3.4 5 25|12.66| 2090 19 71
9700 | 4 52.6| 292.6 3.4 5 29112.80| 2086 19 70
9800 | 4 56.0| 296.0 Skl 5 34|12.95( 2082 19 69
9900 | 4 59.4| 299.4 3.5 5 381(13.69 | 2078 20 68
10000 [ 5 02.9| 302.9| 3.5| 5 42|13.24| 2074| 20 67| 703
10100 | 5 06.4 ]| 306.4 3,5 5 AT113.39| 2070 21 66
10200 | 5 09.9| 309.9| - 3.5| 5 51[13.53| 2066| =21 | 65
10300 & 13.41 313.4 3.5| 5 56113.68| 2063 22 64
10400 | 5 16.9| 316.9 3.5| 6 00|13.83| 2059 22 64,
25001 5 2041 320.4 3.5| 6 05]|13.98| 2055 23 63 783
10600 | 5 23.9] 323.9 3.5 6 09 114:.12 | 2051 23 62
IO & 2.8 329 .0 3.5 b A 14.27 | 2047 24, 61
10800 | 5 30.9| 330.9 3.5 | 6 18 |14:42 | 2043 2l 61
10900 | 5 34.45 | 334.4 3.6| 6 23.114.57| 2039 25 60 :
11000 | 5 38.0]| 338.0 3.0 6 27 14,72 2035 25 59 869
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF{

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

; Devia- | Ch
ﬂhn}lge Change | Change Ghn:lga Change ﬂh:?“ tPﬂﬁu‘tll';} lilﬂ:l: ?nlr . T&l::
e ge Haur ra':xf o | vaxige of range | Devia- | lateral n?uflrt?n “of
oy I‘ufﬂ mf tor range for | tlon for | motlon - (i kst
varia- varla- varia- wind lor motion | lateral | of gun target for
tion of | tion of | tionin | com- | motion of wind | perpen- | . on | vyarla-
+10 —10 densit onent of gun target com- dicular gicﬂlar tion
feet per | pounds | of alrr n plane | !B Plane in ponent | toline | .50 | of 100
second |in welght| of —10 | of fire | °ffre | plane of 10 | of fire, | ,r g0 | yards
initlal | of pro- per of 10 of 10 of fire knots speed speed in
velocity | Jectlle | cent knots | Knots of 10 of 19 of 10 sight
knots knots knots bar
10 11 12 13 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yarde Yards Feet
65 2R 92 12 55 67 5 62 67 26
66 e Q4 12 56 68 5 62 68 26
67 23 96 12 56 68 6 63 68 27
6'7 23 98 12 57 69 6 63 69 27
68 AU 100 e e 4 4 70 6 64 fge) 27
69 23 102 3.5 58 498 6 65 ° a8 28
69 24, 104 13 59 72 6 65 T2 28
70 24 106 13 59 73 6 66 f i 29
71 24 109 13 60 3 6 67 i 29
e | 24 A2 o 8 14 60 T4 7 67 T4 29
e | e lmie o ikl & | o 7|1 e8| 7 | 30
T2 2 115 14 62 76 i 69 76 30
73 25 11T 14 62 i 4 7 69 "7 Al
T4 25 120 15 63 77 7 70 77 91
T4 25 122 15 63 78 7 Tk 78 L3 8
75 25 124 15 64 79 8 G 4 § 79 32
76 25 1277 L5 64 80 8 T 80 52
76 25 129 16 65 81 8 73 81 33
fd 26 1.5 16 66 82 8 T4 82 33
78 26 134 16 66 82 8 74 82 29
78 26 136 16 &7 83 8 75 83 34
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

~ PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS
Increase
a ilIII of E;E:r Max|
eation | Angle Time rikin 4 g
Range Angle of elevation ﬂiﬁf:ﬁ% of m:;ll" : f.lel::l::‘iuf Drift zl:?r:';.;;;t E}E{:
increase high
in range
i 2 2a 2b 3 4 5 6 7 8
Yards " L Minutes  Minutes| ° " | Seconds F. 8 Yards Yards Feet
11000 5 38.0| 338.0 3.6 6 27 11L.72] 2035 25 59 869
111001 5 41.6| 341.6 36| B 32114.87| 2032 26 559
11200 ) 5 45.28]| 34D# 3.6 6 37|15.02| 2028 26 58
11200) 5 48.8] 3L&.5 R.6| @& £0135.17| 2024 27 57
L1400 & S2.4] 352.4 3.6 & 46|15.32| 2020 Sl 57
1156001 5 5.0 356.0 %6 & 51115459 2016 28 56 960
11600( 5 59.6| 359.6 3.0 6 55115.62] 2012 28 55
11700t & D3.2] 363.2 3.6 T 00115, 77| 2009 29 55
11800| 6 06.8| 366.8| 3.6| 7 05|15.93| 2005 29 54
13200 & 10udl 3704 2.9 7 011608 2001 30 53
12000 6 14.1| 374.1] 3.7| 7 14|16.23| 1997 31 53| 1057
12100| 6 17.8| 377.8| 3.7| 7 19|16.39| 1994| 31 52
tlzzao 6 21.5| 381.5 391 T 2AIlE 5] 1990 32 52
12300 & 25.2| 385.2 2.7 7 29)16.70] 1986 33 54
12400 6 28.9| 388.9 3.71 7 34116.85] 1983 535 51
12500 & 32.6| 392.6| 3.7| 7 39(17.01| 1979 34 50| 1160
12600 6 36.3| 396.3 2.0 T A3 R0 1975 34 50
12700 6 40.0| 400.0 3.7 T AGI1T.32) 1972 a5 49
12800| 6 A3.7| A03.7 3.81 7 5311747 1968 36 49
112900 | © 47.5] 407.5 2B 7 88117.63]| 1964 36 48
130001 6 51.3 411.3‘ 3.8] 8 03117.78] 1961 37 L8| 1269




2 7 L
RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE.= 9 CALIBERS

Ha=- | C
Change | Change | Change | Change h Gh“;‘gﬁ t?“ﬂr" Llquf:';‘!l:ar hft?gﬂ
of of of of C BHgo -rﬂ,t:lga Devia- | lateral | 1ateral | height
rango range range range Fange for tton for | motion | ™MAtion of
for for for for tion | 2ateral | of pun of Impact
varla- varia- varla- wind mt{?fuu mnﬂf wind ]Ji:-rgmu- target for
tion of | tion of | tion In com- of gun target iy dieular | Perpen- | varla-
4+ 10 — 10 density | ponent i lane i iy to line dicular tion
feet per | pounds of alr in plane g Ipﬂ i Yane P f10 of fire to line of 100
second |in welight| of —10 of fire ¢ ll;}ﬂ pr fir I? t od | Of fire, yards
initlal | of pro- per of 10 ﬂﬂ e 5L 10 L “u“r‘*w speed in
velocity | jectlle cent knots A knots L?E:}tna ELE:;T
10 11 12 13 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
78 26 | 136 16 67 83 8 75 83 34
79 26 | 139 17 67 84 8 75 84 34
79 26 141 17 68 85 9 76 85 35
80 26 144 17 68 86 9 bl 86 35
81 2 146 i B 69 86 9 78 86 35
81 27 149 18 “ 10 87 9 78 87 36
82 2l 151 18 70 88 2, 19 88 36
82 27 | A5k 18 71 &89 9 80 89 37
83 27 157 19 71 90 10 80 90 37
84, P | 159 19 "t 91 10 81 2 37
84 el 162 19 e 91 10 81 91 38
85 28 165 1% 73 92 10 82 G2 38
86 28 168 20 T4 93 10 83 93 2
86 28 170 20 T4 94 10 84 94 39
87 28 L3 20 75 95 5 55 84 95 39
87 28 176 2l 75 96 3 i3 85 96 40
88 28 179 21 76 2 L 13 86 97 40
89 29 | 182 21 7 977 11 86 97 41
89 29 184 2R "7 98 11 87 98 41
90 29 187 22 78 99 A 4§ 88 99 41
90 29 190 22 78 100 12 88 100 L2
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

f

PROJECTILE = 4.5 CALIBERS. RA

Increase
in

—

-

DIUS OF OGIVE = 9 CALIBERS

Danger

———

nnglein:l Angle Time i space Maxi«
Range Angle of elevation ﬂ}f&’:::g“ﬁ of mnﬂ:; ; ELIL‘;*"}E Drift EIE’;EI E}i}:
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards . ! Minutes | Minutes| ° ' | Seconds F. S Yards Yards Feet
120001 6 51.3| 411.3 .81 8 03117.78] 1961 b A% 1 1270
13100 [ ‘6 55.1] 415:1 3.9 -8 08117.94] 195% 21 L7
13200]| 6 58.9| 418.9 3.8 & 12118.101 1954 38 L7
134300 7 02.7| 4d2.7 3.8] 8 18118.25| 1950 39 46
13400 7 06.5| 426.5| 3.8| 8 24|18.41| 1947| 40 | 46
135001 °F G35 43503 3.8| 8 29118.571 1943 40 L5 1385
13600 | 7 14.1| 434.1 3.9 8 34118.73| 1940 A1 45
13700 7 18.0| 438.0| 3.9| 8 39|18.88| 1936| 42 | 44
13800 ] 7 21.9] A41.9 3.9]1 8 44119.04] 1933 43 Lty
13900 7 25.8| 445.8| 3.9| 8 49|19.20| 1929 43 43
14000 7 29.7 | 449.7 3.9| 8 54(19.36| 1926 Ly 43 1505
12300 | 7 33.6] £53.6 3.91 9 00119.52 | 1922 v LR
LAZOO | Tf DD 451D 3.9 9 05|19.68| 1919 45 42
143001 7 41.4] 4614 3.9]1 9 10|19.84 | 1915 46 41
14400 7 45.3| 465.3 4.0| 9 15[20.00] 1912 A 41
14500 | 7 49.3| 469.3 A.0| 9 20(20.16| 1909 AT 40 1635
14600 7 53.3| 473.3 L.0] 9 26]|20.33| 1905 48 40
LAETO01 % 5F.31 A0T.3 L1 9 BLI1E0LAY | 150 49 40
145001 8 D1.3]| 481.3 4.0] 9 36|20.65]| 1899 50 2%
14900 8 05.3| 485.3 4,019 A41120.81 | 1895 3 § 39
15000 8 09.3 489.3 4.0 9 A7120.98| 1892 5 39 1770
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RANGE TABLE FOR 16 -INCH GUN

&

| | )
INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

\ Ch Devia- Devia- | Change
Change Lh:?ga Change Ehgit_lga S p— oy ¢l ﬂ‘:; r:'f tlon for helilp;ht
range | range | range | range g1 il Devia- | lateral | ., .010n of
for for for for range or tion for | motlon ol Impact
varla- varla- varla- wind for motion | lateral | of gun target for
tion of | tion of | tion In com- | motion of wind ﬂi’.‘:rp;!n- perpen- | varla-
+10 —10 | density | ponent Inl’ glun H‘IE“ ““m't cﬂ Ar | dicular tlon
feet per | pounds | of alr |In plane|'S PZ80€ | '8 p“;:"‘;ﬂ“ “;. ﬂnu to line | of 100
second |in weight| of —10 | of fire | © fﬂll;lﬂ ottre | koot | Soesd” | offive, | zaras
initial | of pro- per of 10 I?nnts of 10 il DI} 10 specd In
veloclty | jectlle cent knots knots \eti 5t Eétuu n;}gat:.t
10 11 12 13 14 16 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
90 29 190 LR 78 100 12 88 100 L2
91 29 193 P 79 101 B b 89 101 L2
Q2 29 196 23 79 102 12 90 102 43
92 29 199 23 80 103 12 90 103 43
93 29 202 23 81 104 12 9l 104 A
93 30 | 205 | a4 8% 1 195 | 13 92 | 105 o
94 30 | 208 24 g2 | 105 13 92 | 105 45
95 30 211 2L 82 106 13 93 106 45
&5 30 214 2 83 107 13 94 107 4,6
96 30 | 217 25 g3 | 108 13 94 | 108 Ab
96 30 | 220 25 84 | 109 14 95 | 109 L7
97 30 ‘| 223 26 85 | 110 14 96 | 110 LY
o8 | 31 |pes | 26| 8 | 111 y o o QR R e e 48
98 91 | 230 26 86 | 112 14 o7 | 112 48
i Bk 233 2 86 112 14 98 118 49
99 2k 236 27 87 113 15 L 113 49
100 31 239 27 87 114 15 99 114 50
101 3k 243 28 88 115 15 100 115 50
101 31 | 246 28 39 | 116 15 | 101 | 115 51
102 31 | 249 28 89 | 117 18 | 26 | a7 51
102 2k 253 29 00 118 16 10< 118 52

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS
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RANGE TABLE FOR 16 -INCH GUN -

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

'““Eif;““: Danger |
““E:g Angle Time . Space ":n"
Range |  Angle of elevation *}Er:r::én“ R Sang |l omn Eﬁi E;EL
Increase high
in range
1 2 2a 2b 3 4 5 6 . 8
Yards ® d Minutes | Minutes| ° ' | Seconds| F. S. Yards Yards Feet
15000| 8 09.3| 489.3 4.0 9 A7]120.98| 1892 52 391 1770
15100] 8 13.3]| 493.3 4.0 9 52|21.14| 1889 52 38
15200 | 8 17.3| 497.3 L.1] 9 58121.30] 1885 53 38
15300 & 21.4]1 501.4 21110 032347 1882 53 38
15400| 8 25.5| 505.5 4.1110 09(21.63| 1879 54 57
15500| 8 29.6| 509.6| 4.1|10 15(21.80| 1876 55 371 1910
15000 | & 33.7 | 513.7 4.1110 20(21.96| 1872 56 . 3
15700 & 3v.8] 517.8 4.1110 26|22.13| 1869 57 36
;5800 8 41.9] §21.9 4.1 |10 32|22.29| 1866 58 36
15900 | 8 46.0| 526.0 5.1 110 3T122.46 1863 59 36
16000| 8 50.1]| 530.1 4.1 |10 43 |22.63 | 1859 60 35| 2060
16100 | 8 54.2] 534.2 4L.2110 49 |22.79| 1856 61 35
16200 | 8 58.4| 538.4| 4.2(10 55(22.96| 1853| 62 35
16300 | 9 02.6| 542.6| 4.2(11 01|23.13| 1850| 63 34
16400 9 06.8| 546.8| 4.2|11 07[23.30| 1846 64 34
3650019 11.0| 551.0 o2 1Y) 12 |23,.46) 1843 64 41 2215
16600 | 9 15.2| 555.2 4.2111 18123.63| 1840 65 33
16700 9 19.4| 559.4| 4.2|11 24|23.80]| 1837 66 33
16800 | 9 23.6| 563.6 4.3 |11 30[23.97| 1834 67 3
16900 | 9 27.9| 567.9 4.3 111 36 |24.14] 1830 68 22
L7000 9 32.21 572.2 L3 11) 42124.31 | 1827 69 221 22375
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGAT OF PROJECTILE = 2700 POUNDS. LENGTH OF '

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

: Devia- | Cl
Change | Change | Change | Change | oy o0 ch:;‘ﬂ tPnEI: Ii'?:r‘r 'I.’Il{:]t: Ielnir : ‘i:tillgf
raf of of s of range | Devia- | lateral | ‘8téra S
Ee | Fange | range | 7ange | ..., for | tion for | motion “'“‘;‘m fian
TJ:EE . mi' tor m'd for motion | lateral | ofgun | ¢ mfﬂr“
z arsh- varia- win motion of wind perpen- arget ¥
don ot | dionor | donin | com | SO | iafeor | Some | Wiesiar |Gorben: | el
feot per | pounds | of alrr In plane |10 plane In ponent | tolime | oy | of 100
second |in weight| of —10 | of fire | °f fire plans of 10 of fire, | ,rfre | yards
initial | of pro- per of 10 of 10 of fire knots speed speed in
velocity | jectile | cont knots | KDots of 10 of 19 of 10 slght
Knots knots knots bar
10 11 12 13 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yarda Feet
102 31 AT A 90 118 16 102 118 52
105 L ¥ 256 29 90 119 16 103 119 S
104 372 259 29 91 12C 16 104 120 o
104 32 263 30 9% 121 16 104 121 53
LGS L 266 30 92 122 1Y 105 122 54
105 32 <70 31 93 123 17 106 143 54
106 32 273 31 93 124 Y I 106 124 55
107 32 A | 31 94 125 17 10Y 125 55
107 32 281 32 94 d 5L 18 108 125 56
108 ;5 284 32 95 126 18 | 108 126 56
108 34 288 32 95 127 18 109 Xt B
109 3.3 292 39 96 128 18 110 128 5%
110 9 2595 33 97 129 18 LEL 129 58
110 33 299 23 97 130 19 d in M 1350, 58
1 5 5 33 303 34 98 131 19 TEZ 131 59
i 5156 35 307 34 98 1 5e 19 Ak 132 59
112 33 | 310 34 | 99 | 383 | a9 | 233 | 133 60
113 35 314 a5 99 134 20 114 134 60
103 33 | 318 35 |*'100 | 135 20 | 115 | 135 61
114 34 o i 36 100 136 20 116 136 61
114 3 | 329 36 | 1081 | 337 20 | 3X7 | 137 62




INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

22

RANGE TABLE FOR 16 -INCH GUN .

f PROJECTILE = /.5 CALIBERS. RADIUS OF OGIVE = 9 - CALIBERS
Increase
giln f D;:g:r Maxi
bk o gulgv:lign *‘T_F]E TLmE Striking ; 1'-::1' a mu{n.
Range Angle of elevation ?;régﬂ fliIl'l ﬂigl;u velocity Drifl ;ﬁrﬂﬂ':t ;‘;ﬂ:
increase high
in range
1 2 2a Z2b 3 4 o 6 7 8
| Yards A ' Minutes | Minutes| ° ' | Seconds F. S, Yards Yards Feet
17600 9 32.2| 57200 A.3000 4210430 18%ay 69 32| 2380
17100 | 8 36.5] 576.5 A3 111 A8 |24.48| 1824 '70 32
17200| 9 40.8| 580.8 a3 1R 54 |84:+05 | ABEL i 32
17300| 9 45.1| 585.1| 4.3|12 00|24.82| 1818 72 31
17400 9 49.4| 589.4 4«3112 0F|24.99| 1815 73 31
L7500 1 9 537 593.7 b3 112 13125:16] X81d Tk 21 2550
17600 | 9 58.0| 598.0 AJAI1IR2 19125.33| 1808 s 38 2
17700 {10 02.4| 602.4 bk ll2 25126.,.51.0 1505 76 30
17800 (10 06.8| 606.8 LA 1R 3R |25:681 1502 T 30
17900 |10 11.2| 611.2| 4.4[12 38 (25.85| 1799 78 30
18000 |10 15.6| 615.6| 4.4112 44 (26.03| 1796 79 29| 2730
1185100 |10 26.0] 620.0 dak |12 5O EBER] 17193 80 29
18200 (10 24.4| 624.4| " 4.5|12 57|26.38| 1790 81 29
18300 |10 28.9| 628.9 25113 Q326,55 1787 82 29
18400 (1D 33.4 | 6334 A+5 113 D9 126,73 1784 &3 28
18500 (10 37.9]| 637.9 A5 113 16:]|26,90| 1781 84 28 | 2920
18600 |10 424 | B42.4] 45108 22 lev.08| 1779 26 28
18700 |10 46.9| 646.9 Hub 113 29129.2641 1776 a7 28
18800 |10 51.4 | 651.4| 4.5{13 35(27.43| 1773 28 28
18900 119 55.91 655.9 A5 118 AR |2T.61 | 1F70 &9 2l
19000 |11 00.4 | 660.4 £46113 A8 |27. 79| 1767 S0 2t | Fl2l




RANGE TABLE FOR 16 -INCH GUN

23

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

' ; Devia- | Ch ,

ﬂh: ;1 Eo L‘ha? go | C hu;_! ge ﬂh:? 8¢ | Chan zo ¢ hg;} L anﬂ: lr:} III;:E E.rir hj?::“
range ra?rga m‘;ga range of range | Devia- | lateral | o o000 of

F range for tlon for | motlon r Sawde

vnr:.I;- - fnlr ?I'ml- wlunrd for motlon | lateral | of gun tnf et r!'-rt
thon of t‘I:L Bﬂ-l' H{ill: ?I; com- motlon of wind PES Pe L par;?on— varla-
410 —10 density | ponent of gun target AP = dicular dicular tlon
feet per | pounds | of alr | In plane In plane o ponent | toline | 4, line of 100
second |In welght| of —10 | of fire of Ure plsno of 18 of fire, | ¢ fire yards

of 10 of fire knots speed T

‘h’:;:]":ﬁlﬂlf ‘}EJ:H’; 2% | Paaty | nets Sk ol it s!lg'}u
’ | Ll nots 1 knots bar
10 11 12 13 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
114 | 24 | 3% | 36 | 101 | 337 | 20 | 117 | 19 | &2
L15 34 329 36 102 138 21 3 6l i 138 62
116 34 333 3 102 LY .41 8 118 139 63
116 $4 | 37 37 | 103, A48 21 | 119 | 140 63
117 34 | 340 38 | 203 | 14 g1 |.219 { 14 64
117 34 | 344 98 | 105 | 148 g3 | 326 | 242 65
118 34 348 39 104 143 2l 121 143 65
119 3% | 352 35 1 308 | 2%k vl [V L 66
119 34 356 39 106 145 2R 122 145 66
120 35 | 359 4O | 106 | 146 o3 | 383 | 148 67
120 35 | 363 46 | ¥0% | 147 o9 | 124 | 147 63
A 14 35 367 A1 107 148 23 124 148 68
122 %5 | Fllk 41 | 108 | 148 23 | 125 | 149 69
122 35 | 375 41 | 109 | 150 24 | 126 | 150 69
123 35 379 AR 109 151 24 126 151 70
123 35 | 383 k2 | 110 | 152 @t | 127 | 152 71
124 35 387 43 110 153 25 128 15% T1
125 35 ke 3 43 111 154 25 129 154 72
125 35 395 L4 111 155 25 129 155 T2
126 39 399 Lty 112 156_ 25 130 156 P
126 36 403 Ll 112 15 26 131 1.5 T4

t

INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF *
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RANGE TABLE FOR 16 -INCH GUN -

INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

. PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

lntirﬁas: Pk -
angle o niela jm i space axi-
Range Angle of elevation e}g:aﬁt&n $ n%‘l T_ﬂf " ?Lli:]]:':liilf Drift tLTg:l :l'é:‘_‘
yards fall Right 20 feet nate
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards v Minutes | Minufes| ° ' | Seconds F. S Yards Yards Feet
19000 |11 00.4| 660.4 fo. B LS kB o JHeR S0 27 3120
19100 |11 05.0| 665.0| 4.6|13 55|27.97| 1765| 91 | 27
1920011 09.6| 669.6 A.011h D2 (281581 1962 93 L
19300 |11 14.2| 674.2| A4.6|14 08(28.33| 1759 94 26
19400111 18.8| 678.8 Livb [1d: 15 128,51 1755 95 26
19500111 23.4| 683.4 LB |14 22(128.691 1754 96 26 3320
19600 |11 28.0| 688.0| 4.6|14 28|28.87| 1751 97 | 26
19700 |11 32.6| 6926 46|14 35|29.051 1748 99 26
19800 |11 37.2| 697.2| 4.7|14 42|29.23( 1745| 100 25
19900 111 41.9]| 701 .91 47|14 49129431 1543 | 161 25
20000 |11 A6.6)| 7706.6 ot |14 5512959 1740 12 25 3530
SCO0d LT S ) ST E A.F 118 Q21290561 - 1937 103 25
20200 |11 56.0| 716.0 47|15 09 |29.96| 1735 105 £5
20300112 00.7| 720.7 A8 115 16 |30.14 | 1732 106 21
0400 FL2 U551 TT25.5 L.8 115 23130.33| 1730 YCHT 2l
20000 12 10.31 730.3 A8 115 30 |30.51 1YY 108 24 23750
20600 |12 15.1| 735.1) 4.8|15 37|30.70| 1725| 110 | 21
<0700 |12 19.9| 739.9 4.8 |15 44130.88; 1722 3 0 24
LUBO0ILE 24T kT LAao8 115 51.131 .07 1720 ] £ % &3
<0900 112 29.5| T49.5 o8 115 56 (31:26| 1717 114 23
L0001 X2 34.31 TS8A.3 L8 116 05 13144 1715 b 23 3980
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF |
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

: Devia- | Ch |
Change | Change | Change | Change | o Uhg}‘g“‘ tPnﬁr: Ir?:n-r ¥lon Tor P
4 oL el ok of = range | Devia- | lateral | }ateral | helght
range range range Tange range for tion for | motion motion of
for for Lo for for motion | lateral | of gun of impact |
varla- varla- varla- wind | g of i erpen- | lBIget for
tlon of | tlon of | tlon In com- of gun target comi dleular | Derpen- varia-

+ 10 — 10 denslty | ponent in plane in ponent | to line dlcular tion
feet per | pounds | of air | In plane <t s plane of 10 of Bre to line of 100
second |In welght| of —10 | of fire of 10 of ire | knots | speed | °f fire, | yards
initlal | of pro- per of 10 knots of 10 of 10 specd III; i
veloelty | Jectlle cent knots knots knots I?iinlt“a Blﬁl:‘

i0 11 12 13 14 16 i6 7 18 19

Yards Yards Yards Yards Yards Yardas Yardas Yards Yardas Feet

126 36 403 Ll L1e 157 206 L3l 157 T4

127 36 407 45 113 158 26 L3l 158 g

127 36 A1l 45 114 159 26 132 159 15

128 36 | 415 46 | 114 | 160 27 | 133 | 160 75

129 36 | 419 46 | 115 | 161 27 | 134 | 161 76

129 36 423 47 LS 162 & 134 162 T

130 36 428 47 116 163 27 135 163 Fars

130 36 | 432 48 | 116 | 164 28 | 136 | 164 78

132 | 96 |4ze | 48 | 17 | 385 28 | 137 | 165 78" |

152 36 44,0 &9 | L 166 28 137 166 79

132 36 | 445 49 | 118 | 167 29 | 138 | 167 80 |

133 36 LAY 50 118 168 29 139 168 80 '

153 37 453 50 119 169 29 140 169 81 |

134 37 | 458 §1 | 120 | 2170 30 | 10 | 170 81

135 37 | 462 73 I I o 28 | 1 1 39 Y.

135 ool A€ B Yidil i 7 30 142 LEe 82

136 37 4771 52 121 ] 2 de 30 143 193 83

136 37 | 476 55 | 129 | 174 31 | aas | 2% 84

L7 37 480 53 122 175 31 144 175 85

138 37 | 485 54 | 123 | 176 a1 | 145 | A% 85

138 37 489 54 123 177 32 145 177 8¢




INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

26

RANGE TABLE FOR 16 -INCH GUN

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

—

Incli'l:;as: St i
antlest | angte | Time | g = | =
Range Angle of elevation :;;:,E:éu f:{l . ;51 : E;lﬁhf Drift zl::r FE:,I E:_EE
increase ) high
in range
1 2 2a 2b 3 4 3 6 7 8 I
Yards \ Minutes | Minutes| ° " | Seconds F. S. Yards Yards Feel !
21000(12 34.3| 754.3| 4.8|16 05|31.44| 1725| 115 | 23 | 3940 |
- |
21310012 39.1 759,41 4.9016 12|31.83] 1m3| 116 | @3 |
21200|12 44.0| 764.0| 4.9|16 19|31.82| 1710| 118 23
2130012 48.9| 768.9 4.9|16 27|32.01] 1708 119 23
21400 |12 53.8| 773.8 4.9|116 34(32.19| 1706 120 22 |
21L500 |12 55,7 787 4.9(16 4L132.38| 1703 122 27 4220
21600113 03.6| 783.6 49|16 48132.57] 1701 123 22
21700(13 08.5| 788.5( 5.0|16 55|32.76| 1699| 124 22
2180013 13.5| 793.5 5.0|17 03|32.95| 1697 126 22
2190013 -18.5| 798.5| 5.0(17 10|33.14| 1694] 127 | 22 |
22000 (13 23.5] 803.5 5.0|17 17133.33| 1692 129 21 44,770
22100113 28.5| 8B08.5 5.0(17 24|33.52| 1690 130 21
22O 113 3T51 §L3.5 51 | 1Y 33300 1685 132 ol
2230013 38.6| 818.6 Dl lY 39153.91] 15685 1353 21
22400 |13 A3.91 B23.7 5.1117 46[34.10]| 1683 135 21
22500 |13 48.8| 828.8| 5.1|17 54|34.30| 1681 136 | 21 | 4730
|
2260013 53.9| 833.9 5.1 |18 Ol |34:49| 1679 138 20
22700 (13 59.0| 839.0 5.1118 09|34.69| 1677 140 20
22800114 04.1| 844.1 5.1(18 16|34.88]| 1674 141 20
22900 |14 09.2| 849.2 S5.<118 2£136,08( 16782 143 20
23000 |14 14.4| 854.4| 5.2(18 31|35.27| 1670 145 20 | 5010
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = <700 POUNDS. LENGTH OF
' PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

p—p—

Devia- | Change

' S Change Devla-
th;_igﬂ Ehg?ga Cll:;.?f,ﬂ ﬂhglrlge Change of tion fot lllﬂﬂtl{l_;rf;]r ht"f:'ht
of range Devla- lanteral
mfnfﬂ ral..ngﬂ ”?gfﬂ rﬂi‘ﬂfﬂ range for tlon for | motion "1“{:}““ iml::uzwl
1':1?]11- ?a:.ll;l- varia- wind for motion | lateral | of gun target for
tlon of | tlon of | tlon In coImn- motion of wind BEpal perpen- varla-
+4-10 — 10 density | ponent of gun target Sl iNL dicular dicular tlon
feet per ounds | ofair |in plane In plane in ponent | to line to line of 100
second |In welght| of —10 | of fire | °ffre | Pplane | of10 | offire, | &g’ | o g
initlal of Pr%- per of 10 l-?f 10 ﬂgrﬁl:]ﬁ knots EI}EF&I EPEI."I:]., in
veloelty | Jectlle cent knots nots o of 10 slght
J knots , knots ki ks Hap
10 11 12 13 14 15 16 17 18 | 19

Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet

138 37 | 489 D4 123 Ly 3< 145 : R 86

199 | 3% | 494 | %5 | 125 | 18 | 32 | 16 | 18| 87
139 | 37 | 498 | 55 | 125 | A9 | 32 | 147 | 199 | 87
140 | 37 | 503 | 56 | 125 | 180 | .83 | 148 | 180 | 88 |
141 | 37 | 507 | 56 | 126 | 11l 33 | 149 | 281 | B9 |
141 | 3% | s12 | 57 | 126 | 182 | 33 | 1.9 | 182 | B9

142 | 38 516 o i 127 | -183 34 150 | 153 90
142 38 521 58 127 184 34 57 184 >
143 38 5 Vs 58 128 186 34 L5z 186 92
143 38 530 59 128 187 35 152 187 92
144 38 534 59 129 188 35 153 188 93

144 38 539 60 | 130 | 189 35 154 | 189 | 94
145 38 | 543 60 | 130 | 190 35 | 155 | 190 94
146 38 | 548 61 | 131 | 193 36 | 155 | 191 95
146 38 | 562 6L | 131 | 192 36 | 156 | 192 96
g | 38 | ss7 | B2 | 132 | 193 | 37 | 197 | 193 | 97

147 38 | 561 62 | 122 | 184 37 | 187 | 194 97
148 38 | 566 63 | 133 | 195 37 | 158 | 195 98
149 38 | 570 63 | 133 | 196 38 | 159 | 196 99
149 38 | 575 64 | 182 | 198 38 | 160 | 198 | 100
150 38 | 580 64 | 135 | 199 38 | 161 | 199 | 100




INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
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RANGE TABLE FOR 16 -INCH GUN

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

————

—l

Inni'[:nsj S -
: :ZE: g Angle Time ri EI::EE H!:“—
Range Angle of elevation };:r }:'E““ o st Surane | prin Q{E'ﬁ%t E,:TE
increase high
in range
X 2 2a 2b 4 5 6 7 g
Yards o Minutes | Minutes| © " | Seconds F. S. Yards Yards Feet
23000114 14.4| B54.4 S5.2118 3113527 1670 145 20 5010
23100 (14 19.6| 859.6 5.2118 39|35.,47| 1668 146 20
23200114 24.8| 864.8 5.2 18 47| 35.67| 1656 148 20
23300114 30.0]| 870.0 52|18 54135.86| 1664 150 19
3400 |14 35.2| 875 .2 53|19 02136.:061 1662 151 19
23500 |14 4R.5] 880.5 5:3119 10|35,261 1660 Y53 19 5300
23600 |14 45.8| 885.8 5.3(19 17|36.46| 1658 155 19
2300 |14 5111 891.1 5:.3|19 25136.66| 1656 156 19
23800 (14 56.4| 896.4 5.311% 33 |36.86| 1654 158 19
| 123900 |15 Ol{T Q01.7 S5 119 241 |3%7.06| 1652 160 19
| 24000115 07.1]1 907.1 5.4 |19 48 |37.26]| 1650 162 19 5600
24100 (15 12.5| 912.5 5.4 119 56|37.46| 1649| 163 18
| 124200 |15 17.9| 917.9| " 5.4|20 04|37.67| 1647| 165 18
246300115 23.3| 923.3 5S4 |20 123787 1645 167 18
24400115 28.7| 928.7| 5.5|20 20(38.07| 1643 169 18
<4500 (15 34.2| 934.2 S.5120 28 (38,88 3641 | 174 18 5910
|
24600 115 39.7| 939.7| 5.5|20 35|38.48| 1639 172 18x
<4700 115 45.2| 945.2 5.5 |20 43 {38.69 | 1637 174 18
24800 (15 50.7| 950.7 5.5 120 51 [38.891 1636 176 18
24900 115 56.2| 956.2 5.5 20 59 |39.10 1634 178 i B
| {25000 (16 01.7| 961.7 H.6121 07(39.30] 1e32| 180 17 | 6230
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RANGE TABLE FOR 16 -INCH GUN

#

INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF *

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

' : Devia- | Cl
Change | Change | Change | Change Change Gh:}m& t}’nﬂ; I[f}'r tlc?xfil?nr 1?;ge
of of of of of range | Devia- | lateral lateral | height
range range range range range fix tlon for | motion | Motion of
108 for for jor for motion | lateral | of gun 4 Impact
varia- varia- varla- wind | . osion of wind | perpen- target for
tion of | tion of | tlon In com- | o eoun | target com- | dicular | Berpen- | varia-
+ 10 —10 density | ponent |, plane In ponent | to line dicular tion
feet per | pounds of air | in plane of fire plane of 10 of fire to line of 100
second [in welght| of —10 of fire of 10 of fire knots Hpﬂﬂﬂ;’ of fire, yards
initial | of pro- per of 10 i G of 10 of 10 speed III1
veloeity | Jectlle cent knots knota kacts 1:1111‘;& Ehg::'t
10 i1 12 - 13 14 15 16 17 18 19
Yards | Yards | Yards | Yards | Yards |- Yards | Yards | Yards | Yards | Feet
150 38 | 580 64 | 135 | 199 38 | 161 | 199 | 100
150 38 584 65 135 200 39 161 200 101 |
i Y 29 589 65 136 201 39 162 201 102
151 39 | 593 66 | 1356 '| 202 39 | 163 | 202 | 103
152 39 | 598 66 127 203 40 164 203 103
153 39 602 6'7 137 204 4,0 164 204 104
153 39 607 68 138 205 40 | 165 205 105
154 39 612 68 138 206 4l 166 206 106
154 39 | 616 69 | 139 | 208 41 | 67 | 2o | 107
155 39 | 621 69 | 140 | 209 L1 | 167 | 209 | 107
155 54 626 70 140 210 L2 168 210 108
156 39 | 630 g6 | 241 | 211 42 | 169 | 211 | 109
156 -2 635 T+ Ll 212 43 170 212 110
157 S 640 T 142 219 43 L7X ER 15, 111
158 39 644 T2 142 214 43 8 firui 214 11
158 39 | 649 73 | 143 | 215 ik | 272 | 215 | 12
159 5 654 T3 143 216 L | 173 216 113
159 39 | 658 2% | Ak | 208 A 3R L Eis | 11k
160 29 663 {2 144 ALY 45 174 al9 115
161 39 | 668 75 | 145 | 220 A8 | 145 |ZEe | 115
161 39 |.673 e | ks | 28] A5 | 496 | 231 | 1186
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[NITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 - CALIBERS

30

RANGE TABLE FOR 16 -INCH GUN

Increase
oo | s
angle o ; s -
Range Angle of elevation E}E:“ﬂﬁ“ ﬂéﬂ{:ﬂ :;:E'; t: %f;i:::’i?f Drift lﬂt::: :t g:lé:?
yards 20 feet nate
increase high
in range
1 2 28 2b 3 4 5 6 T 8
Yards o d Minutes | Minutes| ° ' | Seconds F. S Yards Yards Feet
2500016 01.7| 961.7| %5.6|21 07|39.30]| 1632 130 171 6230
25100116 07.2F 967.3 5.6 (21 151392511 1630 182 17
26200116 12.9| 972.9 5.6|21 23|139.72| 16%9 183 e
2530016 18.5| 978.5 5.6 |21 31139.92| 1627 185 L
25400(16 24.1| 984.1 Bubidd 39 4813 X625 187 L7
25500116 29.7| S89.7 B2 ARtAOcBA | T6Z3 189 4 i 6560
35600 |16 35.41 995.4| 5.7|21 s56|40.55| 1622| 191 | 17
2570016 41.1|1001.1 7122 04|40.76| 1620| 193 16
25800(16 46.8|1006.8 Tl 12 140.97] 1blS 1495 16
25900116 52.5|1012.5 S22 26141381 1617 197 16
26000 |16 58,.3110185.3 S |22 28141.39| 1615 199 16 6910
I
26100 17 04.1]1024.1 8122 36|41.60| 1613| 201 16
26200 |17 09.9|1029.9 | B 22 A5 Al 1622 203 16
20300 |17 L9 11035 .7 BE2 52 14202 ] 1eld 205 16
20400 11T 21..51104L.5 9123 01 |42.23] 1609 207 15
26500117 27.411047 .4 5.9|23 09 |42 .44 1607 209 16 7270
<h600 LT 23.311053.3 5.9123 18|42.65| 1606 211 |
20700 |17 39.2|105%9.2 5.9123 26142.87) 1604 214 15
26800 (17 45:111065.1 5.9|23 34143.09| 1603 216 15
26900 |17 51.0(1071.0| 6.0|23 43|43.31| 1601| 218 | 15
|2 TR0 ELY S 00 LY 6.0 23 51 |A3c53 1 160> 220 15 7640

i (e el
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RANGE TABLE FOR 16 -INCH GUN

¢
A

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Devia- | Change

Change | Change | Change | Change s Uh:PEB tﬂ:ﬂ;ﬁr tlon for In
of of of of S ke | Dusne | Tatoral | Isteral | hefght
range range range range range for tionfor | maetion motion i of ;
for for for for for motion | lateral | of gun of S o
varla- varla- varla- wind i itklet of wind | perpen- target for
tlon of | tion of | tion In com- of sun target com- | dicular | ReTPEN- | varia-
+ 10 — 10 density [ ponent | "8 in edat ] teinb dicular tion
feot per | pounds of alr In plane p P to llne of 100

second |In welght| of —10 | of fire | O B¢ plane | OfL8 | oflire, | orpre | yards

of fire knots speed

Initial | of pro- per of 10 speed in
veloeity | Jectile | cent knots | Kmots ﬂ’[{ ;ﬂi Ifl{ :}fg 1;:1' ltlii H:]El:*t
nots a |
10 11 12 i3 14 156 16 17 18 19 il

Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet

161 29 673 76 | 1486 221 45 176 221 116

162 L0 | 677 % | J4e | 298 | 46 | 199 | 222 | 114
162 L0 | 682 e | TRT | 2o i l-arr | 2es | 1318
163 | 40 | 687 78 | 147 | 225 k6 | 178 225 | 119
163 | 40 | 692 s | 248 | 226 | 4% | A5 | 206 | 119
164 | 40 | 697 20 1 IA8 | 2l A% ¢ 18D | 23 | 186

165 | 40 | 700} %9 | 149 | 228 48 180 | 228 | 3121
165 40 | 06 | B0 | 1506 | 229 | 48 | 181 | 229 | iss
166 | 46 | 71 81 F 150 | 230 | 48 | 182 | 230 | 123
166 | 40 | 716 81 | 281 | 292} s | 183 | 232 | 22
167 | 4D | %21 | &2 | 121 | 283 | 49 | 18 | 239 | 134

167 4O | 726 B2 | 182 | 234 g0 | 184 | 234 | 125
«| 168 40 | 730 52 | 152 | 235 50 | 185 | 235 | 1Z6
169 L0 | 735 34 | 153 | 236 50 | 186 | 236 | 127
169 40 | 740 84 | 154 | 238 L | X887 | 238 | 128
170 40 | 745 85 | 154 | 239 51 | 188 | 239 | 129

170 40 | 1750 85 | 155 | 240 52 | 189 | 240 | 130
17 40 | 755 86 | 155 | 241 25 | 389 | 221 | 130
171 4O | 760 87 | 156 | 242 59 | 190 | Biz | 331
172 40 | 765 B | 18% | 244 g9 | 3gr | Bk [ 188
172 A 25 a8 | 184 | 245 &3 | 392 | 245 |.3133
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Increase
. s | e
NG n ime . mE
Range Angle of elevation E}E:aﬂﬁn 3 nﬁle T_nr;'l %L‘Lﬂ?ﬁ Drift liﬁ;:t ::-:;:I:
yards fall flight 20 feel nale
increasce high
in range
1 2 2a 2b 4 5 6 7 8
Yards e ! Minutes | Minutes| ° " | Seconds F. S Yards Yards Feet
27000(17 57.0(1077.0| 6.0 |23 51|43.53| 1600| 220 15 | 7640
127100 18 03.0{1083.0| 6.0 |24 00(43.75| 1599 222 15
|27200|18 09.0[1089.0| 6.0 |24 08|43.97| 1597| 225 15
127300(18 15.0(1095.0| 6.0 |24 17|44.19| 1596| 227 15
127400 (18 21.0(1101.0| 6.1 |24 25|44.41| 1595] 229 15
27500118 27:111107.1]| 6.1 |24 34144.631 1593 231 15 | 8030
27600118 33.21113.2| 6.1 |24 43144.85| 1592 234 14
27700118 39.311119.3| 6.2 |24 51145.07]| 1591 236 14
IZ?SUG 18 45.45|1125.5| 6.2 |25 004529 1590 238 14
2T900118 517 |11131.7| b2 125 09 |45.51] 1588 241 14
128000118 57.913137.9| 6.2 |25 17145.73 | 15587 43 14 8430
28100119 04.1|1144.1] B.2 |25 26]45.95 1586 245 14
26200119 10:3|1150.3| B3 |25 35 |461T| 1585 248 14
ZSBDQ 19 I8l 56:6] G3 125 44146.39] 1584 250 14
28400119 22.911162.9| 6.3 |25 52|46.6)1| 1583 252 14
28500119 29.211169.2| 6.3 |26 01|46.84] 1581 Pl i L4 8850
28600 |19 35.511175.5] 6.4 |26 10|[47.071 31580 257 14
28700119 41.9(1181.9| 6.4 |26 19|47.30| 1579 260 13
28800119 A8.311188.3| 6.4 |26 28|4A7.53| 1578 262 13
28900119 54.711194.7| 6.4 |26 36|47.76) 1577 265 B
29000 |20 01.1|120).1| 6.5 |26 45147.99]| 1576 268 13 9290




RANGE TABLE FOR 16 -INCH GUN

33

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Change Devla- Dn[':ia- Ch“;lge
OUoree | Chapse | OUore® | OGRS | onamge | of Tl o, [ Yopror | atera | nelgnt
range Tange range range range for tion for | motion maotlon I of .
Sor for for for | “for | motion | lateral | of gun of YEpas
varia- varia- varia- wind motion of wiad perpen- target for
tion of | tion of | tlon In com- of gun target com- | dieunlar | Perpen- varla-
A =18  [denelty | poment |u, slame| In ponent [ -to line | Glcular | tlon
feet per | pounds | of alr | in plane | ™ &g plane of 10 of fire, to line of 100
second |(in welght| of —10 | of fire of 10 of fire Encts speed of fire, yards
uLIsEeY |6l pro- i Of A9 knots of 10 of 10 speed a
veloeity | jectlle cent knots i it i it Il:L;ltﬂﬂ HLEET
10 11 12 13 14 16 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
e | 40 | w0 |88 | a5y | 248 | 53 | 192 | 245 | 132
173 4l T8 89 158 246 54 193 246 134
174 51 | %780 89 | 158 | 247 54 | 193 | 247 | 135
174 41 | 785 90 | 159 | 249 | 55 | 194 | 249 | 136
X5 41 790 A 159 250 55 195 250 137
176 4l 795 91 160 251 55 196 e kB 1
176 41 800 9% 161 252 56 197 252 138
177 b4l 805 93 161 253 56 19 2535 13
177 41 | 810 93 | L6 | 255 57 | 198 | 255 | -140
178 il | 218 94 | 162 | 256 s | 199 1 256 | 14Y
178 4l 820 Q4 163 29T 57 200 257 142
179 Al 825 95 164 259 58 201 259 143
180 41 | 830 96 | 164 | 260 58 | 202 | 260 | 14l
180 41 | 835 97 | 165 261 o 202 261 | 145
181 4l 840 97 165 262 59 2073 262 145
181 41 | 845 98 | 166 | 264 59 | 204 | 264 | 146
182 Al 850 98 167 265 60 205 265 147
183 Al 855 99 167 266 60 206 266 148
183 41 | 860 100 | 168 267 61 207 267 149
184 41 865 101 168 269 61 207 269 150
184 | 41 | 870 | 101 | 269 | 270 | 62 | @08 | 270 | 151

- l:_
INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF



INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
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RANGE TABLE FOR 16 -INCH GUN

"PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS
Increase
Elln [ I:::f:r Maxl
X i alivaiton efigv;iign Angle TLmE Striking for a mum
Range Angle of elevati ‘;";’,},‘;“ 1":{[ ﬂig’;ﬂ velocity Drift éﬂrﬂe;t :ﬁt
increase high
in range
1 2 2a 2h 3 4 5 6 7 8
Yards - Minutes | Minutes| ° " | Seconds F. 8 Yards Yards Feet
29000 |20 01.1 |1201.1 6.5 |26 45|47.99| 1576 268 1.3 9290
. 29100 |20 07.6|1207.6 6.5 |26 54 |AB.22]| 1575 270 13
eg200 120 1L.111204:.1 6.5 2% 03 A8 451 1574 2 i 47
29300120 20.6(1220.6 6.5|127 12 |4A8.68| 1573 276 13
29400 |20 27.1(1227.1| 6.6|27 21|48.91| 1572| 278 | 23
25500 |20 33.7|1233.71 6.6|27 solig.asl is7al 281 | 13 | 9740
296D0 A 6 I 1 b JIRRC B S g T 6.6{27 39149.37| 1571 284 13
29700 |20 46.9|1246.9 6.6|27 48 149.60| 1570 286 L3
29800 |20 53.511253.5 6.6|27 5749.84| 1569 289 13
<9900 |21 00.1(1260.1 6.7(28 06|50.08| 1568 292 12
20000 |21 06.8|1266.8| 6.7|28 15|50.32| 1567 294 12 (10210
130100 |21 13.5(1273.5 6.7|28 24(50.56| 1566 297 12
30200 |21 20.21|1280.2 6.8(28 34150.80| 1566 300 1.2
30300 (21 27.0]11287.0 6.8|128 43151.04]| 1565 303 12
30400121 33.8(1293.8 6.8|28 52151.28| 1564 306 1.2
30500 (21 40.6(1300.6 6.8129 01151.52] 1563 309 12z 110700
1
30600 |21 47.4(1307.4| 6.9(29 10|51.76| 1563 311 12
3070021 54.3|1314.3| 6.9(29 19(52.00| 1562| 314 12
30800 |22 01.211321.2 6.9]29 29152.24| 1561 3L 12
30900 1|22 08.111328.1 70129 38152.48| 1561 320 12
31000 122 15.1({1336.1 7.0129 47152.72]| 1560 323 L1 111240
s




RANGE TABLE FOR 16 -INCH GUN

35

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Devia- | Ch
Change | Change | Change | Change Change {‘_hg?ga t?ﬂﬂglfz} i‘iln?; !I'::rr i 1:1:1::
. of of of of of range | Devia- | lateral | * “1"“' 25
Age | Tange | ramge | TEARED | Lanpe for . | tion for | motion mmr““ | 0 ¢
‘,::.}Il; rﬂf m'i- “Flnl']rd for motlon | lateral | of gun ta?gﬂ o el
tlon u-f &aﬂ;%—f t;::: lan- ¢com- motlon of wind pexpon- parpeh- varla-
410 — 10 density | ponent of gun target S dicular dicular tion
l’eait per ounds | ofair |In plane In plane s ponent | to line to line of 100
second igwelght of —10 | offiye | ©ffite | plane | of10 | ofllrs, | ,pg4., yards
Initial of pro- er of 10 of 10 of dire knots speed H]JEl!'[I' in
P D knots of 10 of 10
veloelty | jectile cent knots knots knots &1]{;& ﬂLgﬂ!}t
10 i1 12 13 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
184 A4l &70 101 169 210 62 208 <70 103
185 41 875 102 170 e f L 62 209 <11 154
186 Al 880 103 170 Fal i 62 210 212 153
186 L2 885 103 Lk AN 63 7220 O 274 155
187 Le 890 104 7 21 20D 63 21z 21h 155
187 42 895 105 1?2 276 64 213 276 156
188 Le 900 106 173 278 64, 2_14 278 15%
189 42 905 106 173 279 65 21A 279 158
189 42 | 910 | 107 | 174 | 280 65 | 215 | 280 | 159
190 b2 915 107 175 282 66 216 282 160
190 LR 920 108 175 | 283 66 . S 283 161
191 A2 | 925 | 109 | 196 | 2BL 66 | 218 | 284 | 162
192 Le 930 110 176 286 67 <19 286 163
192 Le 935 110 LB 287 67 220 287 164
193 L 240 B 9 1 178 288 68 220 288 165
194 Le 946 112 178 290 68 el 290 166
194 Li 951 L1 179 291 69 2RR 291 168
195 A2 | 956 | 313 [ 180 | 293 | 69 | 223 | 2893 | 169
196 42 961 ) G 1 180 294 70 224 294 170
196 L2 966 115 181 295 70 225 295 L7
147 Le 971 i [0 5 182 297 Tk 226 297 Yt

A

INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = €700 POUNDS. LENGTH OF



INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

36 -

RANGE TABLE FOR 16 -INCH GUN

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE =

9 CALIBERS

IMEFEE: Danger P
angle o Atigle Time . gpace axi-
S ngle of elevatio elevation : P Slrlkl_ng : for a mum
Rang Angle of elevation l;'f';,.?;“ fa{i ﬂigfi-ut velocity Drift Elﬁr&e;t ‘::adt:
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards J Minutes | Minutes| ° " | Seconds F. 8. Yardas Yards Feet
FLOUC 28 1560 | 1335 .1 T.0|29 47152.72] 1560 323 L | Llell
31100(22 22.1[1342.1| 17.0|29 56|52.96| 1560| 326 e
31200 |22 29.1(1349.1 T 30 06153:201 1559 349 i Fu
31300122 36,.111356. 1 Tk B8 L5 18345 1559 .35 ¥ i 2
J1400 22 KA. 211363 .2 TeL|30 24153.70| 1558 335 il
L5500 2L 50313137073 Yk 3G #5934,895] 1555 338 1 | LLF&O
31600 |22 57.411377.4) 7.2{30 43|54.20]| 1557]. 341 11
3170023 0L.6]|1384.6 T2 |28 53| 54,4851 1557 Shly 1i
3160023 11.8(11391.8 T | 31 02| 54701 1556 347 11
3190023 19.0(11399.0 Teatdl 1) 5L.95) 1556 351 2 b
9200022 26.3|1406.5 T« 331 Z2X155.20] 1556 354 11 112290
22100123 336141306 e 3 3LIE3451 1555 357 11
32200123 40.9]11420.9 T 3 A0 5596 1555 360 11
22300123 48,3 |1L28.3 Toad | 90 S| 5605 T555 364 ) £ 8
2400 |23 55.711435.7 Tadi ) 33 5956,2L | 1555 367 2 i
4500 e D3 1144531 T.5132 0915647 1555 370 11 |1286C
32600 (24 10.6|1450.6| 7.5(32 18|56.73| 1554| 374 i
A2 |24 18,3 | 1A .3 T+01 32 281506.99] 1554 30t 10
3480024 25.6]11465.6 T332 B8 |57.268] 3554 381 10
3290024 33.2|1473.2| 17.6{32 47|57.51) 15541 384 10
33000 |24 40.811480.8 Tollde SIS0 1554 388 10 (13460




RANGE TABLE FOR 16 -INCH GUN
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¢
:

- INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

!

; . Devia- | Chang
ﬂh:?gé Change | Change ﬂhﬂ-}lgﬂ Ehinpa thF ke tﬂ“;%} liln? ?uir h?:ih:]
of of 9 of range | Devia- | lateral | '® :"]r“ “Eﬁ. '
TOupt | Tauge | I8BEO | TOBER | oo nwe for | tiom for | motion | M© ¢ | basosi
vil?ll;— rﬂlr - ?I'ml'_ w[’.nnrd for motlon | lateral | of gun tﬂ.?ﬂ:[‘l : I‘Eu‘ 1‘
tion of t‘iﬁ'n“éur tl:; ﬁ; com- motlon of wind prLphiLe parpeh~ varla- |
+10 —10 | density | ponent | °T8uR | target | com- | dleular | 4,0 .., tion
feet per | pounds | of alr |in plane '™ Plane n ponent | toline | oot | of 100
second |In welght| of —10 | of ire | °ffire | Plane | of 10 | offire, | ,og,, yards
initlal | of pro- | per of 10 of 10 ofire | knots | speed | .. .4 in
velocity | Jectlle | cent knots | KRots s of 10 of 10 sight
knots knots knots bar
10 11 12 13 | 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
197 42 9L 115 182 297 71 226 297 172
197 LR 9761 116 182 298 Tl . 227 298 173
198 43 9821 117 183 299 Tk 228 299 174
199 A3 87| 118 184 301 T2 229 301 175
199 43 ga2| 118 184 302 72 230 302 i 17 4
200 43 99% 1 1319 145 304 2 231 304 178
200 43 1002 | 120 186 305 i 232 205 179
201 43 1007 T2l 186 306 T4 233 306 180
201 A3 19151 121 187 308 74 234 308 181
202 43 1018 | 122 188 309 i 235 309 182
203 A3 1023 | 123 188 311 15 236 311 183
204 |' 43 | 1028| 124 | 189 | 312 | 76 | 236 | 312 | 185 |
|
204 43 1033y 1k 190 314 76 AL 314 186 !
205 43 0391 125 150 315 T 238 315 187
206 | 43 | 1044| 126 | 191 | 317 7t | 239 | 317 | 188 |
206 43 1049 127 192 318 78 240 318 189
207 43 1055 127 182 319 78 241 319 190
208 43 1060 128 1593 il 79 242 321 19%<
208 43 1065 129 194 522 9 243 322 193 ;
209 43 | A070| 130 | 394 | 324 80 | 244 | 324 | 194 j
210 ALt | 1076| 130 | 195 | 325 80 | 245 | 325 | 199 |
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INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
9 CALIBERS

, PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE =

——————————
e = om o= o= omm == T

Increase
e of | s
angie ol | sngle | Time s xl
2 - alovaiion elevation % . Striking . for a mum
Range Angle of elevatio ‘:E’:,éﬂ“ fa{I ﬂlgfht velocity Drift ;ﬁrﬂﬁ ';ﬁ:
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards o ¥ Minutes | Minutes| ° ' | Seconds F. S Yards | Yards Feet
33000|24 40.8(1480.8 Tet |38 STI5T<TT| 1554 388 10 [13460
3310024 48.5(11488.5 727133 07 |58.03| 1554 391 10
33200 (24 56.2|1496.2 ToT133 16|58.29| 1554 395 10
3330025 03.9(1503.9 78|33 26 |58.55| 1554 399 10
33400125 11.7|1511.7| 7.8|33 236|58.82| 1554| 402 | 10
33500|25 19.5|1519.5| 7.9(33 46|59.09| 1554 | 406 10 [14080
33600 |25 27.4|1527.4| 7.9|33 55(59.36| 1554| 410 | 10
33700125 3543 11535, 3 7.9(34 05159.63| 1554 avA 10
33800 |25 43.2 | 1L543 .2 8.0134 151|59.90| 1554 | 417 10
FA900 2 Kl 2 11551 .2 8.0|34 2560.17| 1554 421 10
34000 (25 59.211559.2 8.1134 35|60.44| 1554 425 10 (14730
34100 |26 07.3(1567.3| 8.1 (34 45|60.71| 1554 | 429 10
34200 |26 15.4|1575.4| 8.2 |34 55|60.98| 1555| 433 10
34300 (26 23.6(1583.6 8.2135 05161.26| 1555 437 9
134400 |26 31.8|1591.8| 8.3|35 15|61.54| 1555| 441 9
34500 |26 40.1(1600.1 8.3135 26(61.82| 1555 445 . Sl I T
34600 [26 48.4|1608.4 | 8.4|35 36(62.10| 1555 | 449 9
34700 |26 56.8(1616.8 8.4 135 4L6|62.38| 1555 453 9
34800 |27 05.211625.2 8.5|35 56|62.66| 1556 457 9
34900 |27 13.711633.7 8.6 |36 06(62.94| 1556 461 9
35000 |27 22.3|1642.3| 8.6(36 16(63.22| 1556 465 9 16120




RANGE TABLE FOR 16 -INCH GUN
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PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

-
i

* INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

- | Cha

Chanse | Chango | Chamgo | Ohange | cnange | 650 | i denor |
range range TADEe range of e i Devia- | lateral motion of

for for for for range for tion for | motion of Impact
varla- | varla- | varla- | wind for motlon | lateral | ofgun | ..., for
tion of | tlon of | tlon In com- T;’“JT ta?éat :J::Id_ ﬁf;ﬂﬁ:‘; perpen- | varla-
+10 — 10 density | ponent in plane in ponent | to line dicular tion
feet per | pounds | of alr |lIn plane| ™ =g bini of 10 of fire. | 10 line of 100
second |In welght| of —10 of fire P * | of fire, yards
initial | of pro- per of 10 I?:d:t?s ffﬁie Knots E:J]}Eﬁ}i speed in
veloelty | Jectlle cent knots i cks k_nnta l::}lfﬂltuﬂ a:]gtﬂt

10 11 12 13 | 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
210 v 1076 130 195 325 80 245 325 195
210 Ly JOs11 131k 196 327 80 246 527 196
271 L4 | 1086 132 | 197 | 328 81 | 247 | 328 | 198
212 by 10921 135 197 330 81 248 330 199
212 Ll 1097 133 198 331 82 249 331 200
2l by 1103 | 134 199 3353 82 250 233 201
214 Ly 1108 | 135 199 334 83 251 334 202
214 Ll 131Z2| 136 200 336 83 252 336 204
215 A& | 1119| 137 |20k | 33% Bl | 253 (. 337 | =25
215 44 | 1125 137 | 202 | 339 84 | 254 | 339 | 206
216 Ll 1130 138 202 340 85 2955 340 <07
217 by 1136 139 203 | 342 85 256 342 209
21 Ak § 1M Ao | 804 | 243 g6 | 258 | 343 | 210
218 45 | 1347 140 | 205 | 345 86 | 259 | 345 | 211
219 I5 | 118p ddd | 208 | 348 87 | 260- | 346 | 212
219 45 1158 | 142 206 348 87 261 348 214
220 45 1163 | 143 207 350 88 262 350 215
el 45 1169 | 143 208 351 88 263 251 216
222 A5 | 1174 144 | 209 | 353 89 | 264 | 353 | 218
R2R2 45 11801 ‘145 210 354 89 265 354 219
223 45 | 1185| 146 | 210 | 356 00 | 266 | 356 | 220




INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
- PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE =

40

RANGE TABLE FOR 16 -INCH GUN -

9 CALIBERS

Increase
e of s | G
nngne n| Angle Time in or a u:n'.
Range Angle of elevation ﬂ:;;:"l:é% f:illi ﬂi‘;‘tl f::-i:}tltf Drift El:l,r&itl E:,ﬂ:
increase high
in range
1 2 2a 2b 3 4 5 b 4 7 i
Yards 8 f Minutes | Minutes| ° ' | Seconds F. 8. Yards Yards Feet
35000 |27 22.3|1642.3| 8.6|36 16|63.22| 1556| 465 9 16120
35100 (27 30.9(1650.9 §.7|36 27163.50| 1556 470 9
35200 |27 39.6(1659.6 8.7|36 37163.79| 1556 LT 4 9
35300 |27 48:3]11668.3 8.8 36_47 64.08 | 1557 478 2,
35400 127 57.1|1677:1|- 8.8|36 5816L.37| 1557 483 )
35500 |28 05.9(1685.9 8.9 (37 08 (64.66| 1557 487 9 (16860
35600 |28 14.811694.8| 9.0|37 18|64.95| 1558 491 9
35700 |28 23.8(1703.8 9.0(37 29|65.24| 1558 496 9
35800 (28 32.8(1712.8 9.1137 39165.53| 1559 500 9
35900 |28 41.9|1721.9 92127 50165.831 1559 505 9
36000 |28 51.111731.1 9.2 (38 00|66.13| 1560 509 9 [17640
36100 |29 00.311740.3 9.3138'11166.43| 1560 514 8
36200 |29 09.6|1749:.6 | 9.4 (38 21|66.73| 1561 518 8
36300 |29 19.0(1759.0 9.5138 321|67.03 | 1562 523 8
36400 |29 28.5 |1768.5 9.5 |38 L2 |67.33 | 1562 528 8
36500 (29 38.0|1778.0 9.6 |38 531|67.64 | 1563 532 8 [18450
36600 (29 47.6 |1787.6| 9.7|39 03 [67.95| 1564 | 537 8
36700 |29 57.3 (1797.3 9.7 139 14168.26| 1564 542 8
36800 (30 07.0 (1807.0 9.8 |39 25168.57 | 1565 547 8
36900 |30 16.8 [1816.8 9.9 139 35168.88 | 1566 552 8
37000 |30 26.7 |1826.7 | 10.0 {39 46 |69.20 | 1567 55 g 19300




RANGE TABLE FOR 16 -INCH GUN

41

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

L]
}

 INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE= 2700 POUNDS. LENGTH OF

—
ouspes | Chagen | by | Obages| cnpnes| V| | | A |
o | M | TR | TR | R | | ey | Sk | ot | R
on ot | tion ot | tiomta | come |metion | of | ‘wind' |perpen-| ol | vara.
fost por | pounds | ‘ofalr |in plane |2 plane| I | ponent | toline | Uiy | of 100
second (In welght| of —10 | of fire of 10 of fire e stipad of fire, yards |
rotoctey | Sodiie | dav | Baoty | umots | orte or1e | hed | L8
; " knots bar
10 11 12 13 14 15 ‘| 16 £7 18 19
Yards Yards Yards | Yards Yards Yards | Yards Yards Yards Feet
223 45 | 3385 146 | 210 | 358 90 | 266 | 356 | 220
5 45 | 1392 | 147-| 213 | 358 gt | 267 | 358 | 222
324 45 | 1196 148 | 212 | 359 91 | 268 | 359 | 223
225 L5 | 1202] 148 | 213 | 361 91 | 270 | 361 | 224
226 A5 | 1207| 149 | 214 | 362 g2 | 271 | g9K2 | 226
226 45 | 1213| 150 | 214 | 364 g2 | 272 |36k | 227
227 L6 | 1218( 151 | R15 | 366 93. | 273 | 366 | 228
228 16 .| 1224 181 | 218 | 367 93 | 274 | 367 | 230
229 46 | 1229 152 | 217 | 369 94 | 276 | 369 | 231
229 46 | 1235| 152 | 218 | 3 ok | 291 .37 | 232
230 46 | 1241 | 154 | 219 | 373 95 | 278 | 373 | 234
231 46 | 1246|155 | 219 | 374 95 | 279 | 374 | 235
232 L& | 1252| 155 | R20 | 376 96 | 280 | 376 | @37
232 46 | 1258 | 156 | 221 | 378 96 | 282 | 378 | 238
253 46 1263 | . 157 22 379 97 2873 379 240
23/, L6 | 1269| 158 | 223 | 381 o7 | 284 | 381 | 241
235 L7 1 1275 159 | 224 | 383 98 | 285 | 383 | 243
235 47 | 1280| 160 | 225 | 385 98 | 286 | 385 | 244
236 47 | 1286| 160 | 226 | 386 99 | 288 | 386 | 246
237 L7 | 1292 161 | =27 | 388 99 | 289 | 388 | 248
238 LT 1298 | 162 228 390 100 290 390 249




INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

RANGE TABLE FOR 16 -INCH GUN -

12

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 ' CALIBERS

Range

1

Yards

37000

37100
37200
37300
37400
37500

137600
37700
37800
37900
38000

38100
38200
38300
38400
38500

38600
38700
38800
38900
39000

=
Increase
e of ane |
:HE: on Angle Time rikin or a m-
Angle of elevation | elevatio of | of iy | san | JEER | BES
yards Al ik 20 feet | nate
increase high
in range
2a 2b 3 4 5 6 7 8
o 4 Minutes | Minutes| ° ' | Seconds F. S. Yards Yards Feet
30 27 | 1827 10 |39 46|69.20| 1567| 557 g 119300
30 37 1837 10 |39 57(69.52| 1568 562 8
30 L 1847 10 |40 08169.84] 1569 568 8
30 57 1857 10 |40 19|70.16| 1570 573 8
sl 07 1867 | 10 140 29 170,48 1571 578 8
-3 I 1877 10 140 A5170.81 | 1572 584 8 20200
31 27 | 1887 10 |40 51|71.14| 1573| 589 8
31 37 | 1897 11 |41 02|71.47] 1574| 595 8
31 48 1908 11 &L 13 17180 E5TA 600 8
31 59 1919 11 |41 24 1"72.13] 1576 606 8
32 10 1930 10 41 35 247 1577 611 g |21160
32 20 | 1940 11 |41 461(72.81| 1579| 617 7
32 31 | 1951 | 11 |41 57(73.15| 1580| 623 7
32 42 1962 11 |42 OB 172.49 | 1581 628 7
& 53 1973 11 |42 19 |73.84] 1582 634 74
33 04 | 1984 11 |42 30|74.19| 1583| 640 7 22190
33 15 | 1995 | 11 (42 41|74.55| 1585 | 646 7
33 26 | 2006 | 11 |42 52{74.91| 1586 652 7
33 37 20T 12 |43 04 |75.27| 1587 659 7
33 49 2029 12 |43 16|75.64 | 1589 665 i
34 01 | 2041 | 12 |43 28|76.01| 1590 | 672 7 123290




43 -
RANGE TABLE FOR 16 -INCH.GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE= 2700 POUNDS. LENGTH OF
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

{

crspes | Ohgee | Chapes| OMse | cpunge | V| |y | | L
“or. | "Rf | "ot | “for [ ramee | for | tlontfor| motion | MGEOR | b
tion of | tlon of | tonin | com- |motion | of | wind | perpen-| oL | yaria
IE;I;:I:H pu::l?is d:ll‘l :.II? Iﬂﬁulzl;ta it:ﬂpﬂarge pll:na Pgl':“i{’-:t fﬁ, Hl'f';: l::rcﬁ}:; ﬂti!ulgﬂ
fosond |in welshe) of <18 | ‘0f8re | ‘5esp | ottve | knote | tpeca | 2PAze: | yauds
veloelty ﬂmliifa ni:ant l?n ots | kmots ]fnr :{lﬂ l?:.{ J‘fﬂ qprall sight
knots bar
10 11 12 13 14 16 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
238 4'T 1298 | 162 228 390 100 290 390 249
238 47 1303 | 163 229 392 100 291 392 251
239 | 47 | 13209 184 |} 230 | 294 | 101 | 293 | 394 | 243
240 | 47 | 1315|264 | 231 | 395 | 101 | 294 | 395 | 254
241 47 1321 | 165 232 397 102 295 397 256
242 48 | 1327 166 | 233 | 399 | 103 | 297 | 399 | 258 |
242 | 48 | 1332|367 | 234 | 401 | 103 | 298 | 401 | 259
243 | 48 | 1338|168 | 235 | 403 | 104 | 299 | 463 | 261
2L 48 1344 | 169 236 404 104 301 404 263
245 | 48 | 1350| 169 | 237 | 406 | 105 | 302 | 406 | 265
246 L8 1356 170 238 408 105 303 408 266
2L 48 13621 171 239 410 106 305 410 268
248 L5 | 33671 172 | 240 | A12 | 106 | 206 | 412 | 270
g8 | 49 lAsys| 4w | 2wk | 3k 1 ane | sen | ink | a9
249 49 1379 174 2LE 416 107 309 416 &t
250 | 49 | 1385| 374 | 244 | 428 | 108 | 310 | 418 | 278
251 49 Leg L) S 245 420 108 312 420 et
252 49 1397 176 246 L2R2 109 313 L22 279
953 | .49 | 2403 y77 f 2a7 | 404 | 109 | s15 | 424 | g1
254 49 1408 178 248 LR26 110 316 LR6 282
255 49 1414 179 249 428 110 318 428 284




Lly
RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

. PROJECTILE= 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Inrli'lflas: o -y
ohgs 0 Angle Time g BpRES el
anan of elavation elevation % . Striking : for a mum
e || Anlostelondon Noorwoo' gL | gighy | vely | P | e | ordl
increase high
in range |
1 2a 2b 3 4 5 6 7 8
Yards e F Minutes | Minutes| ©° " | Seconds F. 8 Yards Yards Feet
39000 34 01 2041 12 |43 28 75,01 1590 672 T |23290
22108 54 13 2053 I2 &3 40 | T38| 1591 679 7
39200| 34 25 | 2065 12 |43 52(76.76| 1593| 685 7
2300 B4 37 2077 12 (44 Q417714 1595 692 7
39400 | 34 49 | 2089 12 144 16|77.53] 1596 699 7
39500| 35 01 | 2101 12 |44 28(77.92| 1598 '706 7 (24480
39600 35 13 2113 13 |44 40 178.32] 1600 713 7
39700 35 26 2126 13 44 52 1T8.92 ) 1601 720 s
39800 | 35 39 2139 13 |45 04 |79.13| 1603 728 ¥
9900 35 52 a5 13 |45 161{79.54| 1605 T35 {3
40000| 36 05 | 2165 14 |45 28(79.96| 1607| 743 7 125770
40100 36 19 el 14 |45 41180.38| 1609 5l i
40200 | 36 33 | 2193 | ' 14 |45 54(80.81| 1611| 759 6
40300 | 36 A7 2207 15 |46 07|81.25| 1613 767 6
40400 | 37 02 | 2222 15 |46 20(81.69| 1615| 776 6
40500 37 17 2237 16 46 33 B2.14 ] 1617 |. 784 6 |27190
40600 | 37 33 | 2253 16 |46 47(82.60| 1619| 1793 6
40700 | 37 49 2269 16 (47 01 (83.07| 1621 802 6
40800 | 38 05 | 2285 17 |47 15 |83.55| 1624 | 812 6
40900 | 38 22 | 2302 17 |47 29 |84.04 | 1627| 821 6
41000 | 38 39 | 2319 18 |47 44 |84.54| 1630| 831 6 28800 |
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F.S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
PROJECTILE =

4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

|
Change | Change | Change | Change Change th?gﬁ tPanﬂt‘:r tlllnﬂzll?-::r Ch?;ga
o o ol o of range | Devia- | lateral | lateral | helght
rango range range range range for tion for | motion motion of
for for for for for motion | lateral | of gun of impact
varla- varla- varia- wind | tion of wind | perpen- target for
tion of | tion of | tion in com- | ‘oroun | target com- | dieular | Perpen- | varla-
+10 - 10 density | ponent lii wlatie in ponent | to line leular tion
feet per | pounds | ofalr |lIn plane|™ &g o plane of 10 of fire. | t0 line of 100
second |In weight| of —10 of fire of 10 of fire knots npead' of fire, yards
Initlal | of pro- per of 10 knots of 10 of 10 speod in
veloelty | Jectlle cent knots knots knots :{Jﬁ‘ s{'gal:_t
10 11 12 13 14 16 16 17 18 19
Yards Yards Yards | Yards Yards Yards Yards Yards Yards Feet
255 49 | Y4341 379 | 249 | 428 | 130 | 318 | 428 | 284
256 50 LA20| 179 aal | &0 Lll | 3319 430 286
256 | 50 | 1426| 180 | 252 | 432 | 122 | 321 | 432 | 288
ol 50 1432 181 253 L34 1l'e i o) 434 290
258 50 | 3438 182 | 254 | 436 | 113 | 324 | A36 | 292
259 50 | 1444| 183 | 256 | 439 | 113 | 326 | 439 | 294
260 50 1450 184 oot | ekl | Lk | &N ] el 296
261 oL | X455 184 | 259 | 443 | 114 | 329 | 443 | 298
262 » il & 1461 (. 185 260 Ly 5 115 351 Lbdy5 301
263 51 | 1467| 186 | 262 | 448 115 333 | 448 | 303
264 51 | 1473 187 | 263 | 450 | 116 | 334 | 450 | 305
265 5l 1479 188 264, | 452 X% 336 452 308
266 51 | 1485| 189 | 266 | 455 AL | 338 | 455 | 310
267 o2 | 1491 189 268 457 118 340 457 312
268 52 1497 190 270 460 118 342 460 315
269 62 | 1503 dJ91 | 271 | 462 | 118 | Bsd | 462 | H1Y
270 52 | 1508 192 273 | 465 119 346 | 465 320
271 62 | 1514 193 | 295 | 468 | 120 | 348 | 468 | 332
272 53 | 1520( 194 | 277 | 470 | 120 | 350 | 470 | 325
273 53 | I526| 195 | 279 | 473 | 121 | 352 | 43| 327
274 53 | 1532 195 | 281 | 476 | 121 | 355" | 476 | 330




INITIAL VELOCITY = 2500 F. S. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF

46

RANGE TABLE FOR 16 -INCH GUN

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE CALIBERS
Increase
ngiﬂa [ I:::E:r Max|
bt Angle Time o # 5
Range Angle of clevation *}E;rﬁu“ A Ty | b :::?r:-g.:%: ;E:,{}:
increase high
Iin range
1 2a 2b 3 4 5 6 7 8
Yards v ! Minutes | Minutes| ° ' | Seconds F. S. Yards Yards Feet
41000| 38 39 2319 18 |A7 AL|8A.54| 1630 831 6 | 28800
ﬁllDD 35 57 2337 19 |A7 59(85.06| 1633 841 6
41200 39 16 2356 19 |48 15|85.60| 1636 852 6
413001 28 35 25lh 20 |48 31|86.15| 1639 863 6
41400| 39 55 | 2395 21 |48 48(86.72| 1642| 874 6
241500 | 40 16 24 L6 22 |49 06(87.31| 1646 886 6 | 30720
41600 | 40 38 | 2438 24 {49 25187.93| 1650| 899 6
417001 4L O 2462 25 |A9 4L5|88.58 | 1654 912 g
41860 41 27 | 2487 27 |50 07(89.26| 1658 926 6
41900 | 41 54 2514 29 |50 30/89.98| 1662 941 5
42000 | 4R R3 2543 33 |50 56|90.78| 1666 958 5 133210
4R100 | 42 56 2576 A0 |51 26191.70 ] le7l 978 5
L2200 | 43 36 2616 52 |52 01192.79| 1676 1001 5
42300 | 44 28 | 2668 52 AB 9444 | 1682] 1037 5
42345 | 45 QO 2700 53 14 195.3%2 | 1686 | 1057 5 36610
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH 01:“'

PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS
D - | Ch
Change | Change | Change | Change Ol sk th!l_lge tﬂ}ﬂ;lr:r tluﬂgl?ur ﬁ?gﬂ
of of of of ofE° | range | Devia- | lateral | lateral | height
range TANEe range range range for tion for | motlon motion of
hOX for for for for motion | lateral | of gun of impact
varla- varla- varia- wind S of setved perpen- target for
tilon of | tion of | tion In com- aF Sita target cOm - dleular | PErpen- varia-
+10 —10 | density | poment | pgla.n& o senent. | toline dicular tion
feot per | pounds | ofalr |in plane | ™ #q. plane of 10 of fire to llne of 100
second |In weight| of —10 of fire of 10 of fire kvt upeed' of fire, yards
initlal | of pro- per of 10 Xnots of 10 of 10 speed I111]1
veloelty | Jectlle cent kl,mtﬂ knots Liatn l?:ii!l?s Ebg['“t.
10 11 12 13 14 16 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feel
2T 5 15321 195 281 476 121 25D 476 330
215 5% 1538 | 196 283 4'T9 122 357 AT9 353
276 o 1544 197 285 432 122 360 482 336
277 54 1550 198 287 485 125 362 485 334
278 sh | 1856 199 | 200 | 488 | 124 | 364 | 488 | 342
i 54 1562 | 200 292 492 124 367 492 346
280 | 54| 1568 201 | 294 | 495 | 125 | 370 | 495 | 350
281 s | 157%kL 2b2 | 29% | 499 | 128 | 37 | 499 | 354
282 55 1580 203 300 503 126 £ 503 2 )
283 23 1586| 203 304 507 |:126 381 BT 364
281, 55 1592 25k 307 <l b L 384 < Al § 370
286 23 1598 205 o i 516 128 388 | 516 376
287 56 1604 | 206 316 522 128 394 bed 384
288 66 | 1ell| 200 | 325 | 532 | 129 | 402 | 524 | 822
288 56 16127 207 230 53 129 408 537 402
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= 2500 F.S.

*EFFECT IN YARDS OF RANGE DUE TO ROTATION OF THE EARTH.

!

Irue Target Bearing, Degrees

True Target Bearing, Degrees

O 15 30 45 60 75 90|Range,|- O 15 30 45 60 75 90
180 165 150 135 120 105 90| Yards [180 165 150 135 120 105 90
Latitude 0° Latitude 10° (North or South)
0 10 20 28 35 39 40| 4,000l 0O 10 20 28 34 38 39
O 19 37 52 &4 Y1 74| 5,0001 0 19 35 52 63 70 13
O 27 52 Y4 90 100 104l1z2,0001 0 27 51 92 89 99 102
0 33 65 91 112 125 129|16,000| O 33 63 90 110 123 127
0 39 75 106 130 145 150|20,000| O 38 74 104 128 143 1.8
0 43 84 118 145 161 167|24,000( 0 43 82 116 142 159 165
D 47 91 128 157 175 181|28,000] & L6 89 126 154 172 178
0 49 95 134 165 184 190§32,000] 0 48 93 132 162 181 187
0 50 97 137 168 187 194|36,0001 O 49 95 135 165 184 191
0 48 93 131 160 179 185|40,000| O 47 91 129 158 176 182
0 41 79 112 137 153 158|42,000f © 40 78 110 135 150 156
Latitude 20° (North or South) Latitude 30°(North or South)
0 18 19 29 33 36 38| 4.,000| © 9 17 24 30 33 35
0 18 35 A9 60 67 7Ol 8,000 @ 17 32 45 56 62 6ik
O 25 49 69 85 94. 98[|12,000f 0 23 45 64 78 87 90
O 31 61 8”6 105 117 121116,0001 0 29 £6 9 '@ 108 112
0 36 71 160 122 136 1.1120,0001'0 34 65 92 113 126 130
0 A% 78 321196 152 14T 1840001 O B 9 10D Aoy 3L Qs
Q. A4 85 120 147 164 A70128.0001 O 41 711 135 151 15%7
O 46 89 126 155 173 179(32,000| 0 43 82 116 143 159 165
0 A7 91 129 158 176 182136,000]1 0 A3 84 119 146 162 168
O 45 87 123 151 168 174140,000] 0 41 80 113 139 155 160
O 38 T4 105 129 143 149142,000| 0 35 68 97 119 132 137
180 195 210 225 240 255 270 180 195 210 225 240 255 270
360 345 330 315 300 285 270 360 345 330 315 300 :285 270

True Target Bearing, Degrees

True Target Bearing, Degrees

*For bearing at top of table the range is increased.

For bearing at bottom of table the range is decreased.
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Iiv-

= 2500 F.S.

¥*EFFECT IN YARDS OF RANGE DUE TO ROTATION OF THE EARTH.

True Target Bearing, Degrees

True Target Bearing, Degrees

D 15 30 45 o0 75 90lRange,l 06 15 30 45 60 7T5 90
120 165 150 135 120 105 90| Yards 180 165 150 135 120 105 90
Latitude 40° (North or South) Latitude 50° (North or South)
0 8 15 22 27 30 21| 4000l 8 7 13 18 .22 25 2B
o) 15 28 A0 A9 55 57| 8,000 O 12 RB& 3k A1 46 A4S
0 21 40 56 69 77 80|12,000] 0 17 33 47 58 65 67
0 26 49 70 86 95 99(16,000( O el Al. 59 Y2 80 83
0 30 57 81 99 111 115|20,000] 0 25 48 68 84 93 96
0 33 64 91 111 124 128|24,000{ O 28 &4 76 93 104 107
0 36 69 98 120 134 139]/28,000 0 30 58 82 101 112 116
0 38 73 103 126 141 146]32,000[ O 32, 61 86106 118 122
0 38 74 105 129 144 149|36,000 0 32 62 88 108 120 125
0 37 71 100 123 137 142|40,000( O 31 59 84 103 115 119
0 3k 61 86 3105 117 121]|42,000] O 26 K1 D32 HE OF 102
Latitude 60° (North or South) Latitude 70° (North or South)
0 5 310 X4 17 319 201 A;000f © 4 7 S 11 S 1~ A e G
0 10 19 26 32 3& 37| d,008l 0 -7 13 18 22 o, 95
0 13 26 37-45 S0 5211z,000L.0 9 18 P& H) 3L -3k
0 17 32 46 56 62 65|16,0000 O 1L g2 32 35 A3 bk
0 19 38 53 65 %2 75|20,000° O 13 26 36 AL 50 53
0 22 42 59 T2 81 8iles,000l 0 15 29 40 49 55 57
0 23 45 64 U8 87 91|28,0600) 0 16 31 A4 54 60 62
0 25 4B 67 82 92 95|32,0000 0 17 32 46 56 63 .65
0 25 49 69 84 94 97|36,000] O 7 233 A 5¢ 64 66
0. 24 46 65 80 89 93|40,000| 0 16 32 45 55 61 63
0 20 40 56 68 176 79]|42,000] O Y BV 3 &7 5S¢ i

180 195 210 <225 240 255 270
360 345 330 315 300 285 270

True Target Bearing, Degrees

180 195 210 225 240 255 .270
360 345 330 315 300 285 270

True Target Bearing, Degrees

*For bearing at top of table the range is increased.

For bearing at bottom of table the range is decreased.
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2500 F.S.

*DEFLECTION IN YARDS DUE TC ROTATION OF THE EARTH.

Irue Target Bearing, Degrees

True Target Bearing, Degrees

O 30 60 90 120 150 180|Range,| 0 30 60 90 120 150 180
360 330 300 270 240 210 180| Yards | 360 330 300 270 240 210 180
Latitude 0O° Latitude 10°
O O 0 0 0 0 0| 4,000[ O 0 0 B O 0 0
Q- B 0 o 0 0 0} &,000] -1 1 AR ¢ 1 1 1 1
O 0 0 0 0 0 0]12,000] 2 2 p 2 3 3 3
-3 ~k =k ‘@ T & Nde000f 3 3 4 & & 5B 6
-3 =2 -1 1 2 3120,000f 4 5 6 7T 8 5 10
=5 =5 =3 0 3 p 51 24,000 5 6 2 1l -13 15 16
-10 -8 -5 0 5 8 10(28,000 5 ¥ A8 k5 28 25 25
~1l7 =15 =8 @ 8 15 1%|32,000f 4 6 12 21 29 135 37
-2 =25 <3k 0B X4 25 R2A9(36,0001 =1 3F 13 28 42 5BZ 5h
=92 =45 =26 O R6 45 52|40,000(-14 -7 12 37 63 81 88
-78 =67 =39 0 39 67 78|42,000|-32 =22 6 45 83 111 121
Latitude 20° °* Latitude 30°
0 S - S O 0 O 4,000 R ¢ A s SRR 1
2 2 P 2 2 2 2] 8,000 '3 3 3 3 3 3 3
v B 5 5 5 5112,000 6 6 i £ T il
5 8 7 g 10 Jetie agal 13 12 32 17 i3 T4 14
1l 2& 13 14 15 16 16|20.0601 18 18 19 20 21 ”2 23
16 16 18 21 23 25 126|24,0001 2626 28 B30 33 34 35
U 21 25 29 34 3¢ 39128,000 35 36 39 A3 LF 50 5]
el 27 22 40 A48 54 56]32,0000 A4 A6 B2 B9 66 T2 Ik
2 31 41 54 B8 78 S1l36.,0001 54 58 67 79 92 101 104
<o 22 43 U3 P L1b 122140,0000 62 £8 85 107 129 146 152
15 24 51 86 125 151 161142,0001 61 'O 95 129 162 187 196
130- 150 120 90 60 30 O 180 150 120 90 60 30 O
150 210 240 270 300 330 360 180 210 240 270 300 330 360

True Target Bearing, Degrees

True Target Bearing, Degrees

*Deflections to the right are positive.
Deflections to the left are negative.
Deflections are tabulated for north latitude,

for south latitude use opposite sign.
For north latitude use bearing at top of table.
f'or south latitude use bearing at bottom of table.
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PREFACE

This Ordnance Pamphlet No. 770 was prepared fromdata furnished
by the Bureau of Ordnance. No change was made in lithoprinting this

pamphlet.

OCTOBER, 1941.

Navy DEPARTMENT
BUREAU OF ORDNANCE
October, 1941.

Y. Be Po BLANDY,
Chief of Bureau.

(1)




UNGEASBIFIED o o mecs
WASHINGTCN 25, D. C.

To all holders of Ordnance Pamphlet 770 OP 770 CHANGE 2
insert change; write on cover ‘Change 2 inserted’ "’C%y
Approved by The Chief of The Bureau of Ordnance M 24 February 1945
Aoy Chgl of Buremy
1 Page Page 1
ORDNANCE PAMPHLET 770 16-INCH RANGE TABLE

is changed as follows: 2500 F.S.I.V.
(16"/50 Cal. Gun)

1. Following page 51, insert the attached erosion data, N.P.G. Photos No. 24079 and 24083 (pages S5laand
51b).

DISTRIBUTION

Requests for additional copies of OP 770 Change 1 should be submitted on NAVORD FORM 1, ORDNANCE
PUBLICATIONS AND FORMS REQUISITION, to the nearest Ordnance Publications Distribution Center:
Navy Yard, Wash. 25, D,C.; Adak, Alaska; Mare Island, Calif.; EspirituSanto, New Hebrides; Pearl Harbor,
T.H.: Manus Island, Admiralty Islands. Distribution Center mailing addresses should be obtained {rom
List 10nn of the Standard Navy Distribution List, or from the reverse side of NAVORD FORM 1.

Standard Navy Distribution List No. 30
2 copies unless otherwise noted.

a, h, 1

e*, k

(5 copies), d*

(5 copies) d*
b{London only)
a

f, h, |

. h*, n(SPECIAL LIST K)
10. m*, n*, qq, 85
10. (25 coples), nn*
11. a(CNO)

12. a, b (Revision 1)
13. hh, nn

14, a, q.

© 9P

*Applicable Addressees.



RESTRICTED
NAVY DEPARTMENT, BUREAU OF ORDNANCE, WASHIMGTGH D.C. OP 770 CHANGE |
To all holders of Ordnance F'umphlai T70
Insert change; write on cover 'Change | entered" _/aj Il April 1944
Approved by The Chief of The Bureou of Ordnance m s
Aolesg CHinl of Beraoy b F'Elgﬂ' Fﬂgﬂ I‘
ORDNANGE PAMPHLET 770 16— INCH RANGE TABLE
i1s changed as follows: 2500 F S. INITIAL VELOCITY
1. On page 3 add the followlng note:

The drift given in Column 6 1s correct for Target projectiles only. To

nbtgin the correct drift for A.P. projectiles, multiply the tabular drift by
1.07,

- SIS PER T S . NG il TR otl |0

Requests for addltlonal coples of OP 770 (Change 1) should be directed to the nearest BuOrd Pub-
lications Distribution Center: Navy Yard, Washington, D.C.; Mare Island, California; Adak, Alaska
Pearl Harbor, Hawali; Espiritu 8anto, Hew.Hahrides* Exeter, England. Distributiunﬂenternmil—
ing addresaes should be obtained from list 10 nn on the Standard Navy Distribution List.

Standard Navy Distribution List Ne. 22
2 coples each unless othervise noted,

3 [0 a-e, h, ¥-n, v, x, 11; kk, 11, ss, tt, =5;
2. a¥ ;
3. Eﬁ cnpiﬂs;, d% s

A« 5 coples), d¥;
5« bj

7. f-h, J;

10. nn;

12. a.

% Applicable Addressees.
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BUREAU OF ORDNANCE CI!CULAR LETTER NO. F8-43

dubjects Range Ballistic Corrections due to curvature and
rotation of the earth---metnod of handling

References (a) O.P. No, 757 = 16" Range Table
(b) Exterior Baliistics, 1935 Edition by E. B, Herrmamn
(c) Buord Circular ltr A-175, Ballistics - Effect of
rotation of the earth on flight of projectiles

Enclosures (&) Curvature of Earth Table
(Herewith)
5 1Y It has come to the attention of the Buresu that there

is some question as to the proper met.od of handling certein small core
rections in the range ballistic, Although in most cases these correce
‘tions are undoubtedly being nroperly applied by the forces afloat, it is
congidered advisable to outline them briefly,

- CURVATURE OF THE EARTH - U. S. Navy range tables are

based on the assumption that the gun trunnions and target are in the
horizontal plane tangent to the earth's surface at the gun, Thus, when
using pointer fire or direct fire in elevetin, the range table range
should be used without any correction for curvature of the earth. How=
ever, when using the stable vertical type of director for indirect fire in
elevation, a correction for curvature must be applied to the range table
range since the guns are laid with respect to the horizontsl, rather than
with respect to the line of sight.

e To determine range correction for curvature of the earth,
enclosure (4) should be used in conjunction with column 19 of the range
tables, as follows:

Correction (Yds.) = ture (ft, from e x 100
Column 19

This correction represents the amount which the range of the projectile
exceeds the range as shown in the range table, The correction is thus
applicable as a "down" correction.

4 To illustrate a specific example assume a range of 19,800
yds., From enclosure (A) the curvature of the earth at this range is 85 ft.



§71-1(53)
(ke4a)

RESTRIGTED

Using the tnble on pages 24 and 25 of rcference (a), column 19, a cor-
rection of range can be computed to compensate for tnis 85 ft, correction in
elevation, Taus 85 x 100 = aporoximately 89 yds. in range represent *he

95
amount whien tie actual ronge of the projectile exceeds the range as suown
in the r:nge table,

5e Actually the curvature of the enrth varies as R2
(where Ra range in yerds) so thrt the .correction in minutes veries as
R; znd the elevetion correction for earth's curvature (in minutes of
arc; can be suficiently well aporoximated as the ronge in yards divided
by 4000. For example, at 19,800 yards, tne curvature would be 4,95
mimites waich by Column 2b of reference (a) gives a correction of 86 yards
as compared with 89 yards for the more accurate calculation above,

6. PARALLAX COR: ECTICK FOR TH: iTAN TRUNNION HUIGHT OF GUNS
ABOVi THi .TATERLINE - Neither the range table nor the fire control equip-
ment irclude the correction for the mean trunnion height of the guns above
the waterline, and since tnis heizht in some battleships is 32 ft., this
height should be compensated for and added to the correction as calculated
in paraziaph 2,

i To illustrate a specific exemnle assume the same range of
19,800 yds, From pages 24 and 25 of reference (a), Column 19, any change
in impact must be made from a horizontal reference plane which has the same
height as the mean trunnion height of the pguns above the waterline. Assume
this height to be 32 ft, Thus if it is desired to have the point of i-pact
at the waterline the following correction should be made:

32 x 100 .« Approximately 34 yards in range must be applied as
95

a down correction,

8. Typical Values - In the following table (for a mean
trunnion height of 32 ft.) the combined corrections for "earth curvature”
and for "trunnion height" in automatic fire are shown for several guns at
various ranges. And from this it is interesting to note, for range of
15,000 yds, and over, how the subject correction tends to remain approxi-

mately constant,



571-1(53)

(Reia)
TABLE I
rRanga 16" /50 16" /45 gn /55 8" /55
{in yds. | 2700 1lb. proj. 2700 1b, proj. 335 1b, proj. 260 1b, proj.
IV, 22500 f.8, |[I.V, =22300f,3, |I.V, = 2500 f.8, |I.V, =« 2700 f.8.
——_—-—-—_—l_ wwE
5000 288 yds, 250 yds, 250 yds,
10000 178 149 | 134
E 15000 154 129 100
20000 147 122 | 81
| 25000 144 118 69
| 30000 140 111 54,
35000 134 99
| 40000 124
| - DR,
9. In practice it would possibly be simpler to add trunnion height

to earth curvature so as to nermmit the cz2lculation of the combined corrections
in a single operation,

10, EFFXCT OF ROTATICON OF THE EARTH - This subject has been pre-
viously covered by reference (c) and section included in late range tebles
gives the value of this correction,

W. H. P. BLANDY
Rear Admiral, U.S. Navy
Chief of Bureau

DISTRIBUTION: (
Standard Navy Distribution List Ne. 15. :
2 copies each unless otherwise moted. /

l.a~-f,h,j-n,q,r,x,kk,11,0nn,88-22; 2.8,d,v; 3.(5 copies),f,1,J; 4.(5 coples),?,
1,J; 5.b(Alusma, London only); 7.g; 7.(5 copies),c,f h; 7.(10 copies), a; 8.
n(SPECIAL LIST 0,S,T; 10.mm; 1l.a(Vice CHO, SecNav): 12.

Requests for this publication should be addiressed to the mearest BuOrd Publi-
cations Distribution Center: Comdt and Supt, WavGun, NYd, Wash.,26,D.C.; Comdt,
NYd, Mare Island, Calif., OinC, OrdPubSubcen, HSD, Pearl; ComSerFor, Seventh
Fleet, OrdPubSubcen, $FP0, SanFran., Calif.
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1000’
2000
3000
4000
5000
6000
7000
8000
2000
10000
11000
12000
13000
14000
15000
16000
17000
18000
19000
0000
21000
22000
22000
24000
25000
26000
27000
28000
29000
30000
31000
52000
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INCLCTURE (A)

CURVATURE OF EARTH, FEET
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