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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.

W. H. P. BrLaNDY,
Chief of Bureau.
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ORDNANCE PAMPHLET T70 16-INCH RANGE TABLE
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(16/50 Cal. Gun)

1. Following page 51, insert the attached erosion data, N.P.G. Photos No. 24079 and 24083 (pages Slaand
51b).
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07,

Requests for additlonal 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, Hawaiij; Espiritu Santo, Neu Hebrides; Exeter, England. Distribution(}enter mail-
ing addresses should be obtained I‘rom 1list 10 nn on the Standard Navy Distribution List.

Standard Navy Distribution List No. 22
2 coples each unless otherwise noted.

1. a e, h, ¥-n, r, x, ii; kk, 11, ss, tt, zz;

2.

2 5 coples), d¥;
P 5 coples), d#;
5. b

Ty f-h, §;

10. nn;

12. a.

* Appii!:a'ble Addressees.



NAVY DEPARTMENT
. /", BUREAU OF ORDNANCE

871-1(563)
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BUREAU OF ORDN:ANCE CINCULAR LETTER NO, Fg-43

Subjecte Range Ballistic Corxections due to curvature and
rotation of the earth---metiod of handling

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

Enclosures (&) Curvature of Earth Table
(Herewith)

Tiai It has come to the attention of the Bureau that there
is some question as to the proper met.od of bandling certein small core
rections in the range ballistic, Although in most cases these correc~
tions ere undoubtedly being properly applied by the forces afloat, 1t ias
considered advisable to outline them briefly,

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

based on the assumption that the gun trunnions and target are in the
borizontal plane tangent to the earth's surface at the gun, Thus, when
using pointer fire or direct fire in elevatin, 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 horizontal, rather than
with respect to the line of sight,

3e To determine range correction for curvature of the earth,
enclosure (A) should be used in conjunction with column 19 of the range
tahles, as follows: ;

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

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

be To illustrate a specific exsmple assume a range of 19,800
yés. From enclosure (A) the curvature of the earth at this range is 85 £k,
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Using the t~ble on pages 24 and 25 of rcference (a), column 19, a cor-
rection of range can be computed to compensate for tais 85 ft. correction in
elevation, Taus 85 x 100 = aporoximately 89 yds. in range represent ‘he

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

5 Actually the curveture of the ecrth varies as R2
(where Ra range in yerds) so th~t the .correction in minutes veries as
R; =nd the elevation correction for earth's curvature (in minutes of
are; can be suf’iciently 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 Golumn 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 FOk TH: ITAN TRUNNION HuIGHT OF GUNS
ABOV: TH 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 tuis height in some battleships is 32 ft., this
height should be compensated for and added to the correction as calculated
in paraziaph 2,

T To illustrate a specific exempnle agsume the same range of
19,800 yds. From pages 24 and 25 of reference (a), Column 19, any change
in .mpact must be made from a horizontal reference plane which has the same
height ag the mean trunnion height of the guns above the waterline., Assume
this height to be 32 ft, Thus if it is desired to have the point of iapact
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, ical Values - In the following table (for a mean
trunnion height of 32 ft.) the combined corrections for Mearth 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,

-2-
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4a.)
TABLE T
Range 16" /50 16M /45 an/55 81 /55
in yds. | 2700 1b, proj. 2700 1b, proj. 335 1b. proj. 260 1b, proj.
IV. =2500f.s, IV, = 2300 f.s,|I.V, = 2500 f.8, |I.V. = 2700 f.s.

5000 288 yds, 250 yds,. 250 yds. 248 yds.
10000 178 149 134 145
15000 154 129 100 100
20000 147 122 8L 79
25000 144 118 69 66
30000 140 111 54, 53
35000 134 99
40000 124

9. In practice it would possibly be simpler to add trunnion height

to earth curvature so as to permit the colculation of the combined corrections
in a single operation,

10.

EFFECT OF ROTATION 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,

DISTRIBUTIOR:
Standard ¥avy Distritution List Wo. 15.
2 copies each unless otherwise moted.

W. H. P. BLANDY
Rear Admiral, U.S. Navy

Chief of Bureau

g

l.a-f,h,j-n,q,r,x,kk,11,0n,88-22; 2.8,d,v; 3.(5 coples),f,1,3; 4.(5 coples),?,
1,J; 5.b(Alusna, London only); 7.g; 7.(5 coples),c,f,h; 7.(10 copies),a; 8.
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pamphlet.
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EXPLANATORY NOTES

ik Columns 1 to & 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
with-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.

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

D 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 is listed as a
positive effect in order to aveid minus'tabulations.

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

Y 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 29Y53
and a humidity of 784%. The standard density aloft is given on
page 111, Bulletin of Ordnence Information, 0.P. No. 561-I of
May, 1923.

6. 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-I of May, 1923.

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

8., 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

(2)
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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-I of May, 1923, and in Method of
Computing Range Tables, 0.P. No. 500 of April, 1929.

16, 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.

13 The change in range due to a variation of *1 minute
in the angle of elevation may be deduced from column Zb.

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.

L5 The powder is assumed to give normal velocity at
90°F. For each degree increase in temperature the initial ve-
locity is increased approximately 2 f.s.; a decrease in tem-
perature causes a corresponding decrease in velocity.

14, The firings upon which this range table is based are
summarized below:

Target Projectiles Mark IX Mods.

Renging| No.of | . ; Fall of Shot (actual)
Sheet |Rounds | levation | I.V. | Range Mean Error | Pattern
F.5. | ¥Yds. Yds. Yds.
16"/50 Cal. Gun Mark D, Rifling 1/25
222 5 10° 2502 | 17402 +40 115
222 5 15° 2502 | 23642 *40 ks B
222 5 250 -~ | 3507 +69 270
222 5 450 ~ = | 42643 A3 175
224 5 15° 2478 | 23182 g6 282
224 5 20° 2476 | 28110 ts58 244,
224 5 250 2481 | 32544 +t106 288
224 4 307 2475 | 36539 +105 371
224 » 5 459 2470 | 43188 155 200
226 2 15° 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 gir.

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 is 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 amore accurate figure, in that
it takes into account the ratio between mean measured and stan-
dard density for the actual maximum ordinate obtained.



PLATE 1
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CHANGE IN RANGE FOR VARIATION IN DENSITY OF AIR
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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
an il“e of I:;:f:r Maxt
8 n im o I
Range Angle of elevation e}::.l‘ll)%n Af:::e :;)fh : ﬂﬂ,‘:‘"g Drift lE:'rg:t ey e
yards . & 20 foet nate
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards G g Minutes | Minutes| ° ' | Seconds| F.S. Yards Yards Feet
1000 26.9 26.9 2.7 27| 1.21| 2454 e 1000 6
1100 29.6 29.6 2.7 30| 1.33| R449 «2 1100
1200 2.5 323 2l 33| DLhs| 2445 el 1200
1300 35.0 35.0 R 36| 1.58| 2440 .3 1300
1400 377 S 2.8 38| 1.70( 2436 3 1400
1500 40.5 40.5 2.8 41 L1821 2431 4 1500 13
1600 43.3 43.3 2.8 4h| 195 2427 b 1600
1700 46.1 46.1 2.8 AT 2.07) 2423 5 1700
1800 48.9 48.9 2.8 49 2.20| 2418 .6 1800
1900 % 51.7 2.8 S| 2:321 2414 b 667
2000 54.5 54.5 2.8 55| 2.45| R4LQ9 o7 578 24
2100 573 SIS 2.8 58| B.57| 2405 .8 522
2200| 1 00.1 60.1 2.8 1 01| 2.70| 2400 .8 479
2300( 1 02.9 62.9 2.8 1 04| R.82| 2396 o Lhdy
2400 1 05.7 65.7 2.8 T 07| 2.95| 2391 1.0 414
26500 '1 08.5 68.5 2.8 1 10| 3.0%7| 238% 1.1 388 38
2600 1 11.3 Hile3 2.8] 1 13| 3.20| 2383 1.2 365
27001 A 144 Tl 28| 1 161 3.33| 2378 1.3 345
2800| 1 16.9 76.9 220 L 19 3.45( 2374 1.4 327
2900 1 19.8 79.8 2.91 1 22| 3.58| 2370 1.5 3341
3000 1 22.7 8z.7 2ugl A2l Bk 2365 1.6 297 55
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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

Chgase | oogue | ovgpe | Chapes | cpugge | VP | e | it | D
range range range range range for tton for | motlon motlon of
for for for fox for motlon | lateral | of gun of impact
tion of | dion ot | tlondn | come |motlon | of | ‘wind | perpen- | R | \och.
feat por | pounds | “of alr’ |1h plane |10 plane | in | ponent | tallne | T | 50,
second |[In welght| of —10 of fire of 10 of fire knots speed of fire, yards
\«lolﬂntel!atly ‘j’:crt'{lo{; e%;rt lfsioltos knots :: nlzou lf; 01:3 ’u%'er(‘li u!glht
knots bar
10 11 12 13 14 16 16 17 18 19
Yards Yarde | Yards Yards Yards Yards | Yarda Yards | Yards Feet
7 3 2 1 6 6.8 +1 6.7 6.8 2
8 3 2 1. 7 T+5 1 Ted 75 2
9 4 3 1 T 8.2 ol 8.1 B.2 3
10 4 2 1 8 8.9 W2 8.0 8.9 3
10 4 3 i 9 9.6 2 9.4 9.6 3
11 4 4 i 9 10.3 .2 19.1| 10.3 4
12 5 4 1 10 11.0 2 10.8| 11.0 4
413 9 4 i 10 TdT e L5 | sl 4
L4 5 5 2 1l 12.4 .3 BT ) s '
14 6 5 2 11 |23l W3 | AR8 13 5
15 6 6 2 12 | 13.8 3| 235 18.8 5
16 6 6 2 13 | 4.5 3 | 4.1 14.5 2
i 6 7 2 13 15.2 ok | 148 L5.2 5
19 7 7 2 14 | 15.9 o | 15.5] 15.9 6
18 7 8 2 15 16.6 & | 368 166 6
19 7 8 2 15 | 17.3 b | ABuB| 3RS 6
20 8 9 P 16 18.0 5 | ATe5| 1840 6
20 8 10 2 16 | 8.7 .5 I8.2| 18.7 W
21 8 10 2 1 19.4 b 18.9| 19.4 T
22 8 11 2 18 20.2 .6 19.6(°20.2 7
23 9 12 3 18 | 20.9 .6 20.3| R0.9 i
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RANGE T4BLE 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

Increase
anxilr:e of I:::g:r Maxi
Vel elevation | AnEle Time Striking for':u 'mum‘
Range Angle of elevati ‘,":,}‘;“ r‘;{l : 1‘):’;\ ; velocity Drift z‘;',“, e:. ; '_dl:
increase high
in range
1 2 2a 2b 3 4 5 8 7 8
Yards a L Minutes | Minutes| ° ' |Seconds| F.S. Yards Yards Feat
3000 1 22.7 82.7| 2.8 1 25| 3.71| 2365 2 297 55
3100 1 2595 85.5 2.9 1 29] 3.8%4] 2361 2 285
3200 1 28.4| 88.4| 2.9| 1 32| 3.96| 2357 2 274
300 4 31,3 91.3 2.9 1 35| 4.09| 2352 2 264
3400| 1 34.2 94 .2 2.9 1 38| 4.22| 2348 2 255
3500 1. 37.% 97.1 2.9 1L 41| 4.35| 2344 2 246 75
3600| 1 40.0| 100.0 2.9 1 44| 4.48| 2340 2 238
3700| 1 42.9] 102.9 2.9 1 48| 4.60| 2335 2 230
3800 1 45.8| 105.8 2.9 3 .51} .93 2331 3 223
3900 1 48.7| 108.7 2.9 1 54| 4.86]| 2326 3 216
4000 1 51.6( 111.6 2.9 1 57) 4.99] 2322 3 209 99
4100 1 54.5| 114.5 2.9 2 004 5.12| 2318 3 203
4200 | 1. 9%.4 | 11%.4 2.9| 2 04 5.25] 2313 3 37
4300 2 00.3| 120.3 3.0| 2 07| 5.38| 2309 3 191
4400 2 03.3 ] 123.3 3.0| 2 10| 5.51| 2305 4 186
4500 2 06.3| 126.3 3.0| 2 13| 5.64| 2300 4 181 127
46001 2 09.3| 129.3| 3.0| 2 17| 5.77| 2296 4 176
4700 | 72 12.3 132.3 3.0| 2 20| 5.90]| 2292 4 bk
4800 | 2 15,3 135.5 3.0] 2 23| 6.03| 2287 4 167
4900| 2 18.3| 138.3 3.0{2 27| 6.16| 2283 4 163
5080 | 2 2153 | 141.3 3.0| 2 30| 6.29| 2279 5 159 158
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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 QGIVE = 9 CALIBERS

Devla- | Change
Change | Change | Change | Change | oy oo Chg}lga t?oenﬂr?)-r tk?r‘n’ for ey
of of of of L range | Devia- | Interal | Jateral | height
range | range | range | range | 90 o t1on for | motlon | motion of
for for for. for i"c;\iS motlon | lateral | of gun of Impact
varia- varla- varia- wind motlon of vlad perpen- target for
tion of | tion of | tion In com- of gun target com- | diculay | Perpen- | varla-
10 —10 density | ponent b in ponent | to line dicular tlon
feet per | pounds | of alr | In plane lPﬂre lane of 10 of fire to line of 100
second |in welght| of —10 | of ire [ G\ f0 L knots | speed’ | offire, | yarde
Initlal | of pro-.| per ory, | A0 | ario | speed in
veloelty | Jectlle cent knots knots Yn otd ]?lgoltus B{;g;l:‘
10 11 12 13 14 15 16 17 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
23 9 12 3 18 2. i 20 21 T
23 9 13 3 19 22 1 el 22 8
24 9 12 3 19 2 1 Z1 22 8
25 g 14 3 20 23 1 22 23 8
26 10 15 32 21 24 1 23 R4 9
26 10 16 3 21 24 1 24 24 9
210 10 17 3 22 25 1 24 25 2
2 10 i 3 23 26 1 25 26 o
28 XL 18 4 23 27 it R6 27 .'_LO
29 11 19 i 24 a7 14 28 27 10
30 i i 20 4 24 28 1 27 28 10
31 12 21 4 25 29 2 28 29 14
Al 12 22 4 26 30 7 28 30 11
32 12 23 4 26 30 L 29 30 11
33 L2 24 s 27 31 il 30 21 1l
34 13 25 4 27 32 1 30 32 12
34 13 26 4 2 32 il 31 32 12
35 13 27 4 29 32 1 32 33 12
36 | 13 28 il-#9 | A 1 3 8. | 12
36 14 29 4 30 35 2 33 35 13
37 14 30 5 30 35 2 34 35 13
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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

Increase
an Il“e of I:;:f:r Maxi
g e i g
Ronge Angle of elevation eéﬁ:.][;.‘;)n A;:ﬁ: : i‘i‘: ﬂ;L‘:‘fg Drift ,;‘:’!;l rbi
yards 20 feel nale
increase high
in range
1 7 2 2a 2b 3 4 b 6 7 8
Yards L % Minutes | Minutes| ° ' |Seconds| F.S. Yards Yards Feet
5000 2 21.3| 141.3 3.0| 2 30| 6.29| 2279 5 159 158
5100 2 24.3| 144.3 3.0| 2 33| 6442 2275 5 155
5200 2 27.3| 14%.3 3.0| 2 37| 6.55| R2Y0 5 151
53001 & 30.3| 150.3 3.0 2 40| 6.69| 2266 5 148
5400| 2 33.3| 153.3| 3.1| 2 44| 6.82| 2262 5 145
5500 2 36.4) 156.4 3.1 2 47| 6:95| 2258 6 141 193
5600 2 39.5| 159.5 3.1| 2 51| 7.08| 2253 6 138
5700 2 42«61 162.6| 3.1| 2 54| 7.28| 2049 6 135
5800 | 2 s 16547 Il @ B8] .20 2e4d 6 132
5900| 2 48.8) 168.8 3:1] 3 01| 7.48| 2241 i 129
6000| 2 51.9| 171.9 3.1| 3 05| V.62 2237 7 127 232
6100 2 55.0| 175.0 Suk| 3 08| T.45| 2232 7 124
6200 2 58.1| 178.1| ' 3.1| 3 12] 7.89| 2228 i 122
6300 3 012 1812 2.0 | 9 16| 202 2224 b 119
6400| 3 04.3| 184.3 3.11 3 19| 8:16| 2220 8 17
6500 | '3 7.4 187U 2.1 3 25 8.20] g2rik 8 115 275
6600| 3 10.5| 190.5 B2 | 3 27| 843l 221 8 113
60l 3 157 393.7 3.2 3 30| 8.57|.220% 9 111
6800| 3 16.9| 196.9 3213 34| B.71| 2203 9 109
6900 | 2 20.1| 200.1 3.2| 3 38| -8:85| 2199 9 107
7000 | 3 23.3| 203.3 Fed| 3 L2 898 2195 9 105 322




RANGE TABLE FOR 16 -INCH GUN

11

¢

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

Devia- | Change
Change | Change | Change | Change b Cha?ge t?“'ﬁ;’ tlunx‘\’ ;‘Im ?r:lg
of of of of” |Ghange| QO Devia. | e ior | lateral | helght
range TAnge range range of arnge u oy I"!_ t motlon o
for for for for range o ) °t“ °lr by of impact
varla- | wvarla- varfa- | wind tc:]r mootron ;ﬁ;& ougl;lt:_ target for
tion of | tlon of | tion In com- mfo on tarmot 3 Eleﬂln perpen- | varla-
+10 —10 | density | ponent | o1 KN are oot | eline | dicular tlon
feet per | pounds | ofair |In plane n]!Jnaue ]anne _pg?tleen 6‘} n:,’: to line of 100
second |in weight| of —10 | of ire | © ¢ 1“',” 1?[ firo et apoed’ | of fire, yards
inltial | of pro- per of 10 l?nots of 10 Maks: npf 10 speed In
veloclty | jectile cent knots Knots knots I:):DIPS s{gl;t
10 11 12 13 14 15 16 i7 18 18
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
3 14 30 5 30 34 2 34 25 i3
38 14 31 5 31 36 2 35 36 13
39 1 32 5 52 37 2 235 a1 13
39 1) 23 5 32 38 2 36 38 14
40 15 34 5 33 34 2 37 38 1k
41 15 36 5 4 25 2 27 39 14
4R 15 27 6 34 40 2 38 40 15
4R 1.5 38 6 35 41 2 39 Al 15
43 16 39 6 36 | 42 2. 40 42 15
L4 16 41 6 36 - 2 40 L2 16
Lty 16 42 G St 43 2 £1 43 16
45 16 43 6 i by 2 i Lty 16
46 15 45 6 38 L5 ) i) A5 ik
46 1T 4Lb 6 39 LE 3 43 46 L7
41 il 47 7 29 L6 3 Iy 46 17
48 377 49 T 40 47 3 4h 47 18
49 18 50 7 40 48 3 45 48 18
4#9 14 &, i ALl 49 3 46 49 13
50 | 18 53 | 48 | 48 3 | &k | 49 19
6738 18 54 4 L2 50 3 A7 50 19
g1 | I8 56 £ | u 51 3L gE b oen 19




12,
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

Increase
it ot s | Mas
angle o . ace Xl
Range Angle of elevation | ¢levation Ar?f:e ::«5: e | o n |
yards 20 feet nate
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards 9 J Minutes | Minutes| ° ' | Seconds F. S Yards Yards Feet
7000 | 3 23.3| 203.3| 3.2| 3 42| 8.98]| 2195 9 105 322
7100| 3 26.5| 206.5 3.2 3 45| 9.12| 2191 10 103
TR2007 F 29| 2097 3.2 349| 9.26| 2187 14 101
7300 | 3 32.9| 212.9 2| 3 53| 9.40(| 2182 10 99
7400 3 361 216.1 w2 3G 9ub4 | RTS8 31 98
7500 | 3 39.3( 219.3 2| 4 01| 9.67| 2174 11 96 374
7600 | 3 42.5| 222.5 3.2 4 04| 9.81( 2170 11 94
Y900 | 3 457 | 225.7 3.3| 4 08| 9.95| 2166 12 93
7800 | 3 49.0| 229.0 3.3| 4 12|10.09| 2162 12 91
7900 3 52.3| 232.3 3.3| 4 16]10.23| 2158 12 S0
8000 | 3 55.6| 235.6 3.3 4 20]10.37| 2154 12 29 430
8100 | 3 58.9! 238.9 3.3 4 24110.51 | 2150 13 87
8200 | 4 02.2| 242.2| "3.3| 4 28(10.65| 2146 13 86
8300 | 4 05.5| 245.5 Fudi 4 321059 | 2142 14 85
8400 | 4 08.8] 248.8 3.3| 4 36(10.93 | 2138 14 84
8500 4 18+l | 252.1 3.3 4 40]11.07 | 2134 14 82 491
8600 | 4 15.4| 255.4 3.3 4 44]11.21( 2130 15 81
8700 | 4 18.7| 258.7 3.3 448 111.36| 2326 15 80
8800 4 22.0| 262.0 3k | 4 52 |11.50 2122 15 79
8900 | 4 25.4| 265.4 Boh| 4 56111.64 | 2118 16 78
9000 | 4 28.8( 268.8 Fadpl 5 DOYAL9 | 200 16 i 55




13,
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

- |C
Change | Change | Change | Change Change Ch:}lge t?:;'&; tll):I:IFnr h;a:ge
of of of of of range Devia- | lateral | iateral | height
range range range range range for tion for | motion motion i of
foi fox for, Lor for motion | lateral | of gun ol mpagk
varia- varia- varla- wind o e of wind perpen- target for
tlon of | tion of | tlom in cola - of gun | target com- | dicular | BOrpen- | vatla-
+10 —10 | density | ponent | plane in ponent | to line dicular tlon
feet per | pounds | of alr |in plane Py plane of 10 of fire to line of 100
second |in weight| of —10 of fire of 10 of fire Knots apced' of fire, yards
Initisl | of proi.| ~ per of10 | ynots | of 10 of10 | Speed n
veloelty | Jectlle cent knots knots kvots l?r{ojt“s u:ﬁ‘t;t
10 11 12 13 14 15 16 - 18 19
Yards Yards | Yards Yards Yards Yards Yards Yards Yards Feet
5% 18 56 8 43 il 3 48 51 39
52 19 S 8 by 52 3 49 5% 20
53 19 59 8 Lk 53 3 49 53 2
54 19 61 8 45 53 3 50 53 20
54 19 62 8 5 54 4 50 54 2l
55 19 64 2 46 5 4 51 55 2l
56 20 66 9 7 56 4 52 | 56 21
56 20 68 9 47 57 4 53 57 22
57 20 69 ? 48 5% 4 53 51 22
58 20 71 9 48 58 4 54 58 22
58 20 73 10 49 59 4 55 59 23
59 21 75 10 50 60 4 55 60 23
60 21 7 10 50 61 4 56 61 23
61 2. 78 10 51 61 5 56 61 24
61 21 80 10 ol 62 5 57 62 24
62 21 82 11 52 63 5 58 63 24
63 | 22 | 8 | | 53| & 5 | 59 | 4 | 25
63 22 86 14 53 65 5 39 65 25
64 22 88 11 54 65 5 60 65 25
65 22 90 11 54 66 5 61 66 26
65 22 92 12 55 67 5 62 67 26




L4
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

lM:F“: Danger ikt
angle o Angle Time space axi-

g vallin elevation e Striking : for & mum
Rang Angle of elevatio gﬁ’,{,ig" l‘a{I ﬁi?;n veloclty Drift zlarﬁ;lt ;ﬁ:

increase high
in range
1 ] 2a 2h 3 4 5 6 7 8

Yards 9 4 Minutes | Minutes| ° ' | Seconds F. S8 Yards Yards Feet
9000 | 4 28.8| 268.8 3.4 5 00(11.79| 2114 16 0 557
9100 o Fe.2]| 272.2 Fap| 5 01193 2110 17 76
9200| 4 35.6| 275.6 3.4| 5 09]12.08| 2106 17 5
9300| 4 39.0] 279.0 3.4 6 13|12.22( 2102 17 T4
9400 | 4 4R2.4| 282.4 3.4 5 17(12.37| 2098 18 74
9500 | 4 45.8]| 285.8 345 21|12.51 | 2094 18 72 628
9600 | 4 49.2| 289.2 3.4| 5 R5|12.66| 2090 19 ik
9v00| 4 52.6| 292.6 3.4| 5 29(12.80| 2086 19 70
9800 | 4 56.0| 296.0 3.4| 5 34|12.95| 2082 19 69
9900 | 4 59.4| R99.4| 3.5| 5 38|13.09| 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 S| 8 41339 | 2070 21 66
10200 5 09.9] 309.9 |« 3.8 5 51 11%.53 | 20686 21 65
10300 | 5 13.4| 313.4 3.5| 5 56|13.68 | 2063 22 64
10400| 5 16.9| 316.9 3.5| 6 00(13.83| 2059 22 64
10500 | 5 20.4| 320.4 3.5| 6 05]13.98| 2055 23 63 783
10600 | 5 23.9]| 323.9 3.5| 6 09 |14.12 | 2051 23 62
10700 | 5 27.4| 327.4 3.5 6 14 |14.27 | 2047 24 61
10800 | 5 30.9 330.9 3.5 6 18 |14.42 | 2043 R4 61
10900 | 5 34.4| 334.4 3.6| 6 23|14.57| 2039 25 60 .
11000 | 5 38.0( 338.0 Fub| 6 27 [14.T2| 2035 25 59| 869
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RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OE{
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

- | Ch
Change | Change | Change | Change Change cn:;."” t}’:.:}:; t:l)o:;lr.olr & fl:l::
n?,‘ of g af of range | Devia- | lateral | '® :l"' e'e
go | Wange | TAmgo | IaDEG: | L 0. for | tlon for [ motlon | MONOR | 00
v;:[: '"I' f':_f— wflord for motion | lateral | of gun “: - mfg:c
tlon of t‘ru:;n;l lr:n l‘t: eo:'l- motlon of wind | perpen- or]fen- varia-
0 o densit onent of gun target com- dleular lﬁ'icular tion
fon; yer na Tale |1n plane|'a plane| In | ponent | toline | LT | ooy
uecogd IE:vuell]ggt n'} :lrn r.hrpllree of fire Plane of 19 of fire, | ;¢ gre yards
tnitlal | of pro- per of 10 of 10 of fire knots speed spendr in
veloelty | Jectlle | cent knots | Knots or:1¢ or 10 of 10 sight
knots knots Edets bar
10 11 12 13 14 15 16 17 18 12
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
65 22 92 12 55 67 5 62 67 26
66 23 94 12 56 68 5 62 68 26
67 2 96 12 56 68 6 63 68 27
67 23 98 12 59 69 6 63 69 27
68 23 100 13 5% 70 6 64 70 25
69 23 102 1.2 58 71 6 65 | Tl 28
69 24 104 13 59 7R 6 65 7R 28
70 24 106 13 59 73 6 66 73 29
71 24 109 13 60 73 6 67 oA 29
T 24 111 14 60 Th 7 67 Th 29
72 &k | 13 14 61 75 i 68 75 30
72 24 115 14 62 76 q 69 76 30
73 25 137 14 62 574 7 69 ihd 33 iy
Th 25 120 15 63 77 T 70 T 51
T4 25 122 15 63 78 4 71 78 31
75 25 124 15 64 79 8 Ak 79 32
76 25 127 15 64 80 8 T2 80 32
76 25 129 16 65 81 g 73 a1 28
T 26 131 16 66 82 8 T4 82 33
78 26 134 16 66 82 8 T4 82 23"
78 26 136 16 67 83 8 75 43 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 glln of 2::2:' Maxli
T - atli clevation A:‘I’ Tin'"' Striking for & mu!n-
Range Angle of elevation l;?;;‘dgp [a{[ ﬂigrhl velocity Drift z‘ﬂrf::l :ﬁ:
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards * 5 Minutes | Minutes| ° ' | Seconds F. 8. Yards Yards Feet
| [11002| 5 38.0| 338.0 3.6| 6 27|14.72| 2035 25 59 869
‘- 11100 5 41.6| 341.6 3.6| 6 32(14.87| 2032 26 59
| |11200| 5 45.2| 345.2| 3.6| 6 37|15.02| 2028 26 58
11200 5 48.8) 348.8 A6 0 41)35.07 | 2024 27 a7
15400 & 52.4| F52:4 3.6] 6 46(15.32( 2020 2% 59
113560 & 560 356.0 S0 B BLILEAT| BDLs 28 56 960
11600| 5 59.6| 359.6 3.6] 6 55|15.62| 2012 28 55
117001 & 03.2| 363.2 3.6 T 0011577 2009 29 55
11800| 6 06.8| 366.8 3.6| 7 05(15.92 2005 29 54
11900] 6 10.4| 370.4 3.7| 7 10[le.08| 2001 30 53
12000| 6 14.1| 374.1 27| 7 Bh|L623] 1997 gL 531 105%
12100| 6 17.8| 377.8| 3.7| 7 19|16.39| 1994| 31 52
122601 6 21.5] 381:5 3.7 7 24|16.54| 1990 32 52
12300| 6 25.2| 385.2 3.7 7 29|16.70| 1986 33 51
12400( 6 28.9| 388.9 3.7| 7 34]16.85]| 1983 33 5%
12500| 6 32.6| 392.6 3.7 7 39(17.01| 1979 34 50| 1160
12600 6 36.3| 396.3 3.7 T 43127.26| 1975 34 50
12700 6 40.0| 400.0 3.7 7 48(17.32| 1972 35 49
12800 6 43.7| 403.7 3.8 7 53|17.47| 1968 36 49
12900 6 47.5| 407.5 3.8| 7 58(17.63| 1964 36 48
130001 © 51.3) 411.3 3.8( 8 03{17.78] 1961 A 48] 1269




27—
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- | Change
Change | Change | Change | Change Change Devia- | (1on for in
of of of of Ch:;lgo . m(:]rge Davli- tllgf_)tl;{:f lateral | helght
rarnfn '&rﬂKB “}gfﬁ rs%ggo range for tlon for | motion mol]ti!on m']':)';m
varla- varlaw || Maria= | wiad 1ax motlon | lateral | of gur | 45 .00, for
tlon of | tlon of | tion in | com- | motlon af Wind | perpen- | ool | varia-
R0 of gun target com- dicular
+10 —10 density | ponent dicular tlon
feet per ounds of alr in plane in plane in ponent te line to line of 100
sacond |0 whight| of —10 orpﬂre of fire | plane of 10 | offire, | o g0 | vards
initial | of pr%- 5 per of 10 lf" 10 orrﬂ]rue koots “pr"'fg speed’ in
velocity ectlle cent knots nots 0 9 of 10 slght
J knots knots knots bar
10 11 12 13 14 15 16 17 18 19

Yarda Yards Yards Yards Yards Yards Yards Yards Yards Feet

78 26 | 136 16 67 83 g 75 83 34
i, 26 | 139 17 67 84 8 75 84 34
e 26 | 141 7 68 85 9 76 85 35
80 26 | 144 i 68 86 9 77 86 35
81 27 | 146 X7 69 86 9 78 86 35
81 27 | 149 13 70 87 2 78 87 36
82 o o 18 70 88 9 79 28 36

82 27 | 154 18 i 89 9 80 89 37
83 27 | 157 19 7. 90 10 80 90 37
84 &1 | 159 19 72 91 10 81 91 3
84 27 | 162 19 72 91 10 81 91 38

85 28 165 19 73 92 10 82 a2 38
86 28 | 168 20 T4 93 10 83 93 39
86 28 | 17e 20 T4 94 10 84 94 39
87 28 | 1v3 20 i) 95 11 84 95 39
87 28 176 2L 75 96 1 85 96 40

88 28 179 21 76 9% 11 86 5 40
89 29 182 21 i/ 97 Tl 86 i 41
89 25 184 22 if 98 17 87 98 41
90 29 187 22 78 99 i i 88 99 41
90 29 190 22 '?8‘ 100 12 a8 100 42
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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
lngll.:z of I:;Z'f:’ Max!
levation | Angle | Time | g i, 1 mum
Range Angle of elevation e‘;?:;g“ f:‘;[ m‘;’;,l velocity Drift 2{31:2;:1 ::1:
increase high
in range
1 2 2a 2b 3 4 5 6 7 - 8
Yards e ' Minutes | Minutes| ° ' | Seconds F. S Yards Yards Feet
13000| 6 51.3| 411.3 3.8] 8 03|17.78| 1961 3 48 1270
13100| 6 55.1) 415-1 3.8| 8 08|17.94| 1957 37 47
13200| 6 58.9| 418.9 3.8| 8 1318.10| 1954 38 A7
13300| 7 02.7| 422.7| 3.8| 8 18|18.25| 1950 39 46
13400| 7 06.5| 426.5| 3.8| 8 24|18.41| 1947 40 | 46
13500 7 103 4A30:3 3.8 8 29(18.57| 1943 40 45 1385
13600 | 7 LAl 540 3.9| 8 34(18.73| 1940 41 45
13700| 7 18.0| 438.0| 3.9| 8 39)|18.88| 1936 42 YA
13800 7 21.9| 441.9 3.9 8 44]19.04| 1933 43 Lb
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 Lk 43 1505
14100| 7 33.6| 453.6 3.9| 9 00(19.52 | 1922 L 42
14200| 7 37.5| 457.5| " 3.9| 9 05(19.68| 1919 45 L2
14300| 7 41l.4| 461.4 3.9| 9 10(19.84| 1915 46 41
14400 7 45.3| 465.3 4.0] 9 15|20.00| 1912 A7 41
14500 7 49.3| 469.3 4.0 9 20(20.16( 1909 47 40 1635
14600| 7 53.3| 473.3| 4.0| 9 26|20.33| 1905| 48 | 40
147001 7 5%.3 ]| A77.3 4.0 9 31|20.49| 1902 49 40
148001 & 01.3| 481.3 4.0 9 36(20.65( 1899 50 39
14900 8 05.3| 485.3 4.0 9 41(20.81| 1895 51 39
15000| 8 09.3| 489.3 4.0 9 47120.98( 1892 52 39 1770




L%
RANGE TABLE FOR 16 -INCH GUN ;

i )
INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

Devia- Ch;mge

< Change Devia-
hgpee | hagse | Onppse | Onspes | cugnge | TSE| | | | B
of range evia- | latera
rargsa ey | TEEe rarg;ge range for tlon for | motlon matll_un [mm;mt
varia- m?lrn— m{:-:a- wind mz‘:f‘m moot;un l;‘ﬁ::‘ ;grg‘;:- tagget for
tont | dingi | dons | com: | | b | Comt | BB | porsen: | v
in plane n onent | to line
teber | pount | ‘oFSW | ikt 'L |y, | PRI\ SN | g | orido
fnltial | of pr%- per of 10 of 18 Ol‘rﬂre knots speeg speod' in
veloeity | Jectlle cent knota | kmots l?nultt:: l:';ulm }?Hlt‘l H_Lght
nots ar
10 11 12 13 14 15 16 17 18 19

Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet

90 29 190 2R 78 100 12 88 100 42

9l 23 193 22 79 101 12 89 101 42
92 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 2 91 104 pa
93 30 205 24 81 105 13 92 105 A

94 30 | 208 24 82 | 105 13 92 | 105 45
95 30 211 R4 82 | 106 13 93 | 106 45
95 30 § 204 24 83 107 13 9% 1 XOF 46
96 30 | 217 25 83 | 108 13 94 | 108 46
96 30 | 220 25 84 | 109 14 95 | 109 4

97 30 | 223 26 85 | 110 1% 96 | 110 i
98 31 | 226 26 85 | 111 14 g | And 48
98 31 | 230 26 86 | 112 1 a7 |-212 48
99 Sl 233 27 26 i 14 98 112 49
99 31 | 236 27 g7 | 113 15 99 | 113 49

100 chl 239 2q 87 114 15 99 114 50
101 31 243 28 88 135 15 100 115 50
101 31 246 28 89 116 15 101 116 51
102 21 249 28 89 13 15 101 13 5
102 31 253 29 90 118 16 102 118 52




20
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

lru::l:as: Danger e
ris Angle | Time - fpace kil
Range Angle of elevation G‘l;;:r ::‘E“n f:{| : {.'; é ?:eliohcil'l‘; Drift zta'::%e:l‘ EE:P.;
increase high
in range
1 2 2a 2b 3 4 5 6 7 8
Yards ) ¥ Minutes | Minutes| °© ' | Seconds| F.S5. Yarda Yards Feet
15000 & 09.3| 489.3 4.0 9 47(20.98| 1892 52 39| 2770
15100 8 13.3| 493.3 4.0 9 52(21.14| 1889 52 38
15200 8 17.3| 497.3 4.1] 9 58121.30| 1885 53 38
15300 & 21.4)] 8014 4.1(10 03|21.47| 1882 53 38
15400| 8 25.5| 505.5 4.1]|10 09|21.63| 1879 54 31
15500| 8 29.6| 509.6 4.1|10 15|21.80( 1876 55 37| 1918
15600 & 33.7[ 513.7 4.1|10 20(21.96| 1872 56 S
15700| 8 3§.8| 517.8| 4.1|10 26(22.13| 1869 57 36
15800 | 8 41.9| 521.9| 4.1|10 32(22.29( 1866 58 36
15900 | 8 46.0| 526.0| 4.1|10 37(22.46| 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 4.2 |10 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 He2 (10 0% (2303 1850 63 34
16400| 9 06.8| 546.8 4.2 (11 07|23.30| 1846 64 34 2
165009 11.0| 551.0 4.2 |11 12 (23,46 1843 64 4| 2215
16600 | 9 15.2| 555.2 4.2 |11 18 |23.63| 1840 65 33
16700 | 9 19.4 | 559.4| 4-2|11 24 (23.80( 1837 66 33
16800 | 9 23.6| 563.6 4.3111 30|23.97| 1834 67 33
16900 | 9 27.9| 567.9 4.31|11 36(24.14| 1830 68 32
17000 | 9 32.2| 572.2 G311 A2124,31 | AB2Y 69 32 23%5




2L
RANGE TABLE FOR 16 -INCH GUN

INITIAL VELOCITY = 2500 F. 8. WEIGHAIT OF PROJECTILE = 2700 POUNDS. LENGTH OF ‘
PROJECTILE = 4.5 CALIBERS. RADIUS OF OGIVE = 9 CALIBERS

7 Devla- | Change
Change | Change | Change | Change Change Dovla- | (1o for In
of of of of | Change |  OF | pevia- | Yetenss | Iateral | helent
mrnfa "f“ge m!nge ral.‘n.l;e range for tion for | motlon nmol(IOn lm?];ct
¥ 01 olr D: wlonrd for motlon | lateral | of gun target for
{otlonp YALIn® YEEIN: motlon of wind | perpen- B
tion of | tion of | tlom In com- & perpen- | varla-
+10 10 | density |" ponent | 0fEun | target | com dicular | G0 ar tion
i L8 in plane in ponent | toline [ €mE - G,

feot per | pounds | ofalr | In plane | " £ plane of 10 | of fire,

second |In weight| of —10 of fire of fire, yards

fuital |'6f B “por | o736 | ofle | offte | knots | shont’ | Spead’ | Tin"
velocit ectlle cont knots 0 LH
2 knots knots | iots bar

10 11 12 13 14 15 16 17 18 19

Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet

102 21 253 29 90 118 16 102 118 52

103 G5 256 29 90 119 16 || -103 119 52
104 32 259 29 91 120 16 104 | 120 53
104 32 263 30 92 121, 16 104 121 53
105 32 266 30 92 122 I~ | 1035 122 54
105 32 270 31 93 123 7 | o6 | 223 54

106 | 32 | 273 30 | % | Y83 1 A7 | 166 [dEL | %8
ey | g | el Bl gk ) des | 9 | dey | 25 55
107 a2 | 281 32 94 | 125 18 | 108 | 125 | ‘56
1086 | 33 | 284 | 32| 98 | 126 | 18 | 108 | 126 56
108 | 33 {288 | 32 | 95 | 127 | 18 | 109 | 127 57

109 | 33 | 292 33 g6 .| 128 | 18 | 136 | 228 57
110 | 33 | 295 33 6% | 189 | 18 | 311 | 19 58
110 32 299 33 gt 130 19 111 130. 58
1L 33 | 303 34 98 | 131 1 | 1rg | 281 59
195 | 5% fgeR | 4. o8 AsE | d9 | 1iE | IEp 59

12 33 | 310 34 99 | 133 [ a9 | 123 | 133 60
113 33 314 25 29 134 20 1 | A3% 60
113 33 | 318 35 | 100 | 135 20 IT5 | 185 61
114 3. | 222 36 | 100 | 136 20 | 418 | 136 61
114 B | 325 36 | 101 | 237 g0 [ TX7 | 137 62




22,
RANGE TABLE FOR 16 -INCH GUN .

INITIAL VELOCITY = 2500 F. 8. WEIGHT OF PROJECTILE = 2700 POUNDS. LENGTH OF
. PROJECTILE = /.5 CALIBERS. RADIUS OF OGIVE = 9 - CALIBERS

Increase
ot o oats | dw
o Atk _enl:wﬁign .‘u;z]e Time | giving for a mu:n-
Rang Angle of elevati ',";,.‘,2“ fall'l mq‘l;“ velocity Drift zt:ri%e:; ;’,ﬂt
increase high
in range
1 2 2a 2b 3 4 5 6 4 8
.Yurd!s ° 4 Minutes | Minutes| ° ' |Seconds| F.S. Yards Yards Feet
17000 9 32.2| 572.2 4.3(11 AR|R4.31| 1827 69 32| 2380
17100| 9 36.5| 576.5 4.3|11 48|24.48| 1824 70 32
17200| 9 40.8| 580.8 4.3 |11 54|24.65| 1821 T1 32
19300 1 9 45,1 585.1 4.3|12 00 |24.82( 1818 72 31
17400 9 49.4| 589.4 4.3|12 07(24.99| 1815 i 21
17500 | ‘@ 537 | 593 A3l 232506 812 "Th 31| 2550
17600| 9 58.0| 598.0| 4.4[12 19(25.33| 1808| 75 | 31
1770010 0R.4| 602.4 44112 25125.51) 1805 76 30
17800|10 06.8| €606.8| 4.4|12 32|25.68| 1802 T T30
17900(10 11.2| 611.2 4.4 112 38(25.85] 1799 78 30
18000 (10 15.6| 615.6 L4 |12 44 (26.03| 1796 79 29| 2730
18100 (10 20.0| 620.0 44|12 50(26.20( 1793 80 29
18200 (10 R4.4| 624.4 | " 4.5 |12 97 |26.38] 1790 81 29
18300 (10 28.9| 628.9 4.5113 03 |26.55| 1787 82 29
18400 (10 33.4| 633.4| 4.5|13 09|26.73| 1784 83 28
18500 [10 37.9| 637.9 4.5|13 16|26.90| 1781 84 28| 2920
18600 (10 42.4| 642.4 45|13 22 |27.08| 1779 86 28
13700 |10 46.9| 646.9 45 (13 29]27.261 1776 87 28
18800 (10 51.4| 651.4 445113 35 2743 1773 288 28
18900 (10 55.9| 655.9 445 |13 42 |27.61| 1770 89 R_17
19000 |11 00.4 660.4L 4.6|13 48|27.79| 1767 90 291 3120
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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

Page 2

Cha;\gu Change Chn?ga Chg;lgo Change Ch:;_‘lga 1?0“:1&} (:Iglzlrnu;r (;:‘lfl?j::::
ra‘lllge ra?mrge m‘l)lga range el range | Devla- | lateral | pll of

range for tlon for | motlon Ty

oy tor Lot o for motlon | lateral | of gun [, Of e
I‘lz::an-f i‘t;.)ll-l 0-1' t;(')II: lnn- :JII:‘L- motlon of wind | perpen- par:enf varla-
410 —10 density | ponent of gun target o= dicular dicular tlon
feet per | pounds | of alr | In plane | 12 Plane o ponent | tollue | o'yne | or g0
socond |In welght| of —10 | of fire | °ffire Plane of 18 | offire, | ,rg 0 | yardy
5 of 10 of fire knots speed ed in
vt;":;ﬂl of pro Lizid Of10 | yrots of 10 of 10 | BRO ek
¥y | Jectlle cent knots Mvots knots :Iil‘ollnn Elﬁ\rl
10 18] 12 13 14 15 16 i7 18 19
Yards Yards Yards Yards Yards Yards Yards Yards Yards Feet
114 34 325 36 161 135 20 T 1 13% 62
Ii5 34 329 36 102 133 21 e f 138 62
116 34 333 39 102 LB 21 118 139 63
116 34 | 337 37 | 103 | 140 21 | 319 | 146 63
137 | o [ w4e | 38 203 | 320 & | ado 241 | Ba
317 34 344 38 104 142 22 120 142 65
118 34 348 39 104 143 22 e i 143 65
139 | B4 [958 | 99| 108 | 14k | me | 3mr | 14 | &6
119 34 356 39 106 145 22 122 145 66
120 35 359 40 106 146 23 123 146 67
120 35 | 363 40 | 207 | 147 g9 | g | 14y 68
Lzl 35 367 41 107 148 23 124 148 68
122 25 371 41 108 149 23 125 149 69
122 35 375 41 109 150 24 126 150 69
123 35 379 42 109 151 24 126 151 70
123 35 383 A2 110 L5 24 127 152 Tl
124 25 387 43 110 155 25 128 153 T
125 25 391 43 Tl 154 25 129 154 72
125 35 395 Ly i 1 8 155 25 129 155 72
126 35 399 bty 1312 1567 25 130 156 T3
126 36 403 A 112 157 26 131 167 T4
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