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PREFACE

Ruange and Bollistic Tables, 1854 is designed to serve ag a companion volume for Erterior Ballistics, 1935 and
containg tables which are required in eonneetion with the course in exterior bullistics at the Uniled States Naval
Academy.

This volume consists of two parts. The first part contains samplea of range tables for use in conneetion with
practical problems relating to the construetion and use of range tables, and the sccond part eontains ballistic
tables and some auxiliary tables for use in connection with problems relnting to the solution of trajectories and
ermputation of range-table data.

Hamples of range tables for all calibers of guns that are, or have previously been, in use in the modern United
gtates Novy are ineluded among the tables printed in this volume, Although some of the ealibers represented are
obeolele, their tables have been retained for the sake of illustrating some of the features of these guna. Only one
aample is given for each caliber, except that for the 14" and 16" guns both full- and reduced-eharge tables are
given. The tables for the 1 pdr., 37, 4%, 5%, 127, 14" and 16" guns ropresent guns that are still in use. The 67 and 8%
tebles represent guns that were mounted chiefly on the old armored eruisers, and are not representative of the
zuns of the post-war eruisers, The 7%, 107, and 13" tables represent guns that are now altogether obsolete, Exeept
for a few of the smaller puns, the tables of pune still in uae, a5 given herein, are not the latest tables for these guns,
since there are objections Lo the publication of some of the later range tables in a book of this nature. However,
the samples given are adequate for the purposzes of instruetion, 1t 15 not intended that the range tables given herein
shonld be used in connection with actual servies problems.

The balliztic tables given in this volume include complete tables of the Givre retardation function, of the
atendard alfitude-density funetion emploved in the United States, and of auxiliary factors relating to atmospheric
denzity; and extracts Irom the American lranslation of the French A L V.F, Tables of 1918, and from Volume [T
of Brterior Ballistic Tables Based on Nwmericel Tolegration (Ordnanee Department, T, 8. Army, 1951). The re-
tardation and atmospherie-density tables (Tables 1 to IV) are adequate for the direct solution, by numerical
integration, of any trajectory ithat ig likely to oecur in naval gunfire. Solutions of trajectories by means of the
ALV.F. Tables and Ballistic Tolles Bosed on Numerical Tntegretion are limited, by the extracts of these tables
given in Tables VI and V1T of this volume, to trajectories of the larger naval guns.

Range and Ballistie Tables, 1235 supersedes Honge and Ballistic Tables, 1530 (the lalter was practically o re-
print of fonge and Ballistic Toeldes, 1926). The range tables given in the present edition are identieal with those
‘given in the preceding editions exeept Tor the page arrangement and for the omission of Columns 9 and 9a; the
reason for the latter is explained in the Tadrodielion to Range Tables, which follows. OF the ballistic tables, Tables I,
I, and V1 of the present edition are practically the same as Tables VI VI and IX, respectively, of the pre-
gelding editions, only the page arrangement and introductory notes havine been changed, The values given in
Tuble IT1 of the present edition are practically the reciproeals of those given in Table 1T of the preeeding edilions;
the reason for this is explained in a footnote appearing under that table. Tables IV, ¥V, and VI of the present
Cedition did not appear in the preceding editions, Ingalls’ Tables and the altitude-factor table, which appeared as
Tables T, 11, and V in the preceding editions, have been omitted from Range and Ballistie Tables, 1935, sinee Lhe
Inpalls-Sincel Method is treated, in Eeferior Ballistics, 1935, as an obsolescent method.,

The sources of the sample range tables given in this volume are the official range tables iseued by the Bureau
of Ordnanee, U, 8, Navy Depariment, The sources of the ballistie tables are stated in the introductory notes of
“the several tables.
I September, 1935 Enxest E. HERRMANN

Livwtenant Commonder, (7.8, Navy

Department of Ovdnance and Gunnery
UL 5 Naval Avademy
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CONTENTS

Parr 1 —Raxae TanLes

Designating letter Gun Extent of table {vards)
A 1-pdr, 2000 f s, (b — 3500 (entire table)
I ar 2700 .8, 000 4500
C 1" 2000 f.5, 1000 — 4000
1 57 3150 .8, 1000~ 22 600 {entire table)
E 6" 2600 1.5, 1000 — 4000
¥ 2700 {.8, GUO0 o0
G 3 2750 { 5. 000 — 8500
H 10" 2700 fs. 10, 000 11, 500
| 5 2000 { =, 104000 — 19,000 -24, 000
J 13° 2000 [ 5. 10,000 - 11,500
K 147 2000 [ .5, 13,000 - 14,500
| 14" 2600 .=, 13,000 - 14,500
M 167 2600 .=, 1000 -~ 39,600 (entire table)
by | 16" 2000 [.5, 1000-4000 - 23, 500-25, 100,

Pawr IT—Bavviarie TasLus
Table  I—The Givre retardation funetion ., for veloeitios from 0 to 6000 T.s,

Table I1—The altitude-density funection I, for altitudes from 0 1o 10,000 feet (may also be used for greater
altitudes, ns explained in the introductory note to this table),

Table III—The surface density factor &, for temperatures from 20°F. to 100°F. and barometrie pressures from
28,750 1o 31.700 mercury.

Table IV—The ballistic density faetor 4., for surfaee density factors from 0.88 to 1.14 and maximum otdinates
from 0 to 30,000 feet.

Table V—Mult i]':liii"l‘# for Column l?, for surface rlpns.ity fetors from 0,88 to 1.14 and maximum ordinates From
0 Lo -'?rtl,ill‘.lll foot.

Table VI—Extracts from the American translation of the French A, L. V.F. Tubles of 1918, for the PRI,
i from 15° 4o 40%, ¥ from 600 m.s. to 900 m.s, (19085 f.8, to 2052.7 §.5.), and Log € from 1015 to
1.175 (€ from 10,351 to 14.962).

Table VI1—Extracts from Volume I1 of the U. 8. Army's Kxterior Ballistic Tables Rused on Numerical | nlegration,
for the arguments, ¢ from 0% 1o 90°, V from 600 m.s, to 920 m.s, (1968.6 .5 10 30183 f.8.), and
Log € from 0.650 to 1.250 (C from 4.467 to 17.78).
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INTRODUCTION TO RANGE TABLES

Range tables for guns of the United Btates Navy are prepared and issued by the Burenu of Ordnance, 1. 8.
Navy Department. Fach range table is bound separately, in pamphlét form, and is generally referred to by its
ghorl title and serial number, as for example, Ordrance Pamphlet 518, or O.P. 519, Beparate range tables are pro-
vided for serviee veloeitics and farget-practice velocilies and, in some eases, also for other special velocitics,
Separale range tables are provided also for projectiles which differ from the regular serviee projectile, as for ex-
ample, illuminating projecliles, Nat-nose projectiles, ete,

The headings of reeent range tables inelude information as to the standard initial veloecity, weichi, length,
and rading of ogive of the projeetile to which the table pertains. For Lables issued prior to about 1920 the value
of the eoefficient form used in computing the table was also given; it was the praetice, until about that time, to
hase the entire range table upon a single value of the coefficient of form. For the more recent tables the value of
the coeflicient of form varies with the angle of departure, and it is not given in the table. The value of the co-
efficient of form corresponding to the data of any range table may be found, however, by methods outlined in
FErterior Ballistics, 1935, article 1623 for angles of departure up to 15%, and article 814 for angles of departure of
15% or-more,

Particular attention is invited to the differenees in the headings of Column 10-18 of the more recent tables
as compared to those of the older tables. Tables C, I, M, and N are of the more recent type and the others are of
the older type. These differences are discussed in detail in Chapter 10, Erterior Ballistivs, 1935,

Columns 9 and a, which appeared in former printings of the range tables given in this volume, and which
contained information relating to the penetration of armor ot various ranges, have been omitted in the present
edition. The information formerly given in these columns is now ebsolete and current penetration data may not be
published here, These columns have also been omitted from the Intest range tables issued to the serviee.

All of the tables given in this volume are suitable for exercises dealing with ihe practical use of range tables,
Exercises relating (o the compulation of range-table data should be confined 1o the 1672000 fs. and 1672600 {5,
guns, if il is desired to eheek resulls with the values given in the tables. The latter tables were computed by
melhods illustrated in Kolerior Ballistics, 1835, and results obtained by these methods will generally agree closely
with those given in the tables, The 42900 £.5. and 53150 f 5. range tables given in this volume were also compuled
by the methods illustrated in Sclerior Ballisties, 1935, but the extracts of ballistie tables given herein do not
extend Lo the initial velocities and ballistie cocflicients of these guns. The remaining range tables were computed
by earlier methods, and solutions according to the more recent methods will fail to eheek with the results in these
range tables.
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A

RANGE TABLE FOR 1-PDR. GUN.

Weicar or ProsecTinE, 1.057 Pounbs.

Inrrian VELoorry, 2000 r.s,

Standard powder temperature, 90°F, ;
variation of + 10°F. changes the initial veloeity + 20 f.s.

Angle of Danger
departure= apace for

Range. | angle of Angle of Time of Striking a target | Maximum

elevation full, flight. velocity. Drift. | 20feet | ocdinate.
plus jump. high.
1 2 3 4 5 6 ] 8

Yards, R i Seconds. | Fool-seconds, | Yards, | Yards, Fee,

SRt iy PR A e (PNACTR s B i Sy T BRI | b e e e
100 4.5 i .18 1845 |...... T ] ek
200 0.2 10 33 1702 JdRO0 i
500 14.7 17 b1 ISFS: ooy S0 1
400 20.7 20 i 1454 |...... 400 %
500 £7.5 36 02 1342 .1 SO0 3
600 35.1 48 1.15 1243 .2 600 3
T00 43.6 1 03 1.40 1163 . 700 8
800 53.0 1 19 1.67 1100 .4 S0 11
900 | 1 03.3 1 37 1.895 1049 5 900 15

1000 | 1 14.7 1 58 2.24 1007 % 232 21
1100 | 1 26.9 £ 20 2.54 071 0 188 27
1200 | 1 40.1 2 43 2.86 037 1.2 157 34
1300 | 1 54.1 3 08 3.18 007 1.5 134 43
1400 | 2 00.0 3 35 3.52 878 1.9 114 53
1500 | 2 24.8 4 03 3.87 852 2.4 100 64
1600 | 2 41.5 4+ 34 4.23 828 3.0 88 T
1700 | 2 59.0 5 06 4.6G0 805 3.7 T8 91
1800 | 3 17.6 5 41 4.98 782 4.5 6o 107
1900 | 3 87.0 6 17 5.37 761 5.3 62 125

2000 | 3 57.5 6 &6 5.77 T40 0.2 ab 144

2100 | 4 19.0 7 88 6.19 720 T.2 61 164

2200 | 4 41.5 3 €2 6.62 701 5.4 46 187

2300 | 5 05.0 9 09 7.06 G835 0.8 42 213

2400 | 5 20.6 ) 58 7.51 GGo 11.4 U8 243

2500 | 5 &66.2 | 10 50 7.08 (49 15.2 b1 7T

2600 | 6 22.3 |11 45 8.46 633 15.2 32 312
2700 | 6 50.6 | 12 44 5.94 618 17.5 20 S50
2800 | 7 20.2 | 13 40 0.44 603 20.1 27 391
2000 | 7 51.0) 14 51 9.96 589 3.1 5 435
3000 |8 23.0 | 15 59 10.48 576 26 .4 23 482




A

RANGE TABLE FOR 1-PDR. GUN.

WercaT or ProsecTiLE, 1.057 Pounbs.,
Standard powder temperature, 90°F.;

variation of +10°I. changes the initial velocity +20 f.s.

InrTian VevociTy, 2000 p.8,

Change of | Change of Devintion Deviation

range [or range for Change of | Change of | Change of | Change of for lateral | for lateral | Change in

variation of | variation of | range for | rangefor | range for range for | Deviation | motionof | motionof | height of

Range. | +50 foot- | & pounds | variation of | wind com- | motion of | motionof | for lateral | gun perpen- | targed per- | impact for

seconds, | in weight of | density of | ponent in gun in targetin | wind com- | dicular to |pend.cular to} variation of

Tmitial projectile. | air of + 10 | plane of fire | plane of fire | plane of fire | ponent line of fire, | line of fire, | + 100 yards

velocity. per cent, | of 12 knota, | of 12 knots, | of 12 knota. | of 12 knota, | speed of 12 | opeed of 12 | In sight bar,

knats. knots
1 10 11 12 13 14 15 16 17 18 19
Yards. Yards, Yards, Yarde. Yaria, Yards Yards Yarde Yards, Yarde Feel,

100 T . | R | O b, T 1.0 L Blsmonasion
200 | e < Faln s 2 2 A | 2.0 2 1
300 : N (R 4 1 ? 3 4 3.0 3 1
400 15 =P A PR i § 1 3 4 | 4.0 4 2
500 18 e o 11 2 + i 1.2 5.0 5 3
G600 Bl Paaaihds 14 4 5 7 1.7 G.0 7 4
700 L B e 20 4 & 9 2.4 7.0 f 5
800 .- | 25 5 6 11 3.1 8.1 11 6
900 - S ARG N 50 6 G 13 4.0 9.1 13 8
1000 R TR - 36 8 7 15 4.9 10,1 15 10
1100 .| R I — 41 fi 7 17 G.0 11.1 17 12
1200 3 % 46 11 8 19 v.1 12.1 19 14
1300 32 Spr———— a5l 12 s 21 8.3 13.1 21 10
1400 b R T St 14 9 23 0.6 14.2 23 18
1500 33 N o rs Gl 16 t) 25 10.9 15.2 25 20
1600 T |- GG 18 10 28 12.8 16.2 28 3
1700 O, Yehialas alan 7l 20 10 30 13.8 17.2 511 26
1800 - R 76 22 11 33 15.3 18.3 S5 29
1900 D e s 81 24 11 36 17.0 19.3 H6 32
2000 436 I e e il 20 12 39 18.7 20.8 30 S0
2100 L | [ ——— 01 28 13 42 20,6 21.3 42 40
LA R SR (PR 04 30 13 45 22.5 22.9 45 e
2300 -, (A SRS 101 b5 ] 14 45 24.4 23.4 48 5
2400 38 ooeiaun 106G 36 14 a1 26 .4 24.4 al 52
2500 .+, H [FRE ) 111 J49 15 54 28.4 25.4 54 57
2600 . T L Kt b 116 42 15 a7 30.4 20.5 57 G2
OO 88 |iosimenes 121 45 16 60 32.5 27.5 60 67
2800 | 80 |....cns-. 1206 48 16 63 34.7 28.6 64 73
2000 39 SiRah 131 5l 17 67 37.0 29.6 67 79
3000 Sl 156 34 17 il 39.4 30.7 71 85




A

RANGE TABLE FOR 1-PDR. GUN.

WeiGgar or Prosecring, 1.057 Pounbps.

INiTiAL VELOCITY, 2000 F.8.

Standard powder temperature, 9071, ;

variation of + 10°F. changes the initial veloeity +20 f.s
Angle of Danger
departure= aphea for
Range. | angle of Angle of Time of Striking o target | Maximum
elevation faull. Hight. velocity, Drft, | 20fect | ordinate.
plus jump. high.

1 2 3 4 ] B 7 8
Yarids, R - S Seconds. | Fool-seconds. | Yards, | Yards. Fed.
8000 | 8 23.0 | 15 59 10.48 576 26. 4 23 482
8100 | 8 56.6 | 17 12 11.04 5G4 30.0 21 533
8200 |9 52.0| 18 28 11.63 5652 34.0 19 580
8300 |10 08.7 | 19 48 12.24 841 38.4 18 651
8400 |10 46.8 | €1 12 12 .87 530 43 .3 17 718
8500 |11 26.83 | 22 41 13.51 519 48.7 16 To0




A

RANGE TABLE FOR 1-PDR. GUN.

Weignt or ProJecTILE, 1.057 PouNnDs.

Standard powder temperature, 90°F.;

InrTian Verocity, 2000 r.s.

variation of +10°I. changes the initial velocity +20 {.s.

Deviation | Deviation

Change of | Changeof | Changeof | Changeof | Change of | Change of for lateral | for Interal | Change in

range for | range for | range for | rangefor | rangefor | rangefor | Devistion | motionof | motionof | height of

variation of | varintion of | variation of | wind com- | motionof | motionof | for lateral | gun perpon- | target per- | impact for
Raoge. | +50feot- | £ pounds | density of | ponent in gun in target in wind com- | dionlar to  |pendicular to| variation of
geconds, | in weight of | air of £ 10 | plane of firo | plane of fire | plane of fire |  ponent ling of fire, | line of fire, | 4 100 yards
initial projectile. percent, | of 12 knots, | of 12 knota, | of 12 knota. | of 12 knols. | epeed of 12 | 2peed of 12 | in sight bar,

veloeity. kuots. knota.

1 10 11 12 13 14 15 16 17 18 19
Yords. | Yards Yards. Yards. Yards. Yards. Yards. Yards. Yards, Yards. Feet.
8000 < SO P PR 136 54 17 71 39.4 30.7 71 B3
8100 . Y e 141 57 17 T5 41.9 31.8 75 92
8200 "t SRR WS 146 GO 18 79 44.7 52.9 79 09
3300 M biseiaseea 151 63 18 89 47.8 33.9 83 107
8400 " 71 B [P e 156 67 19 87 al.3 435.0 87 116
8500 ' I S 161 71 19 91 2.1 36.1 0 15




B

RANGE TABLE FOR 3-INCH GUN.

WeicnrT or ProsecriLg, 13 Pounbs.

Inrrian Vevocrty, 2700 r.s.

Standard powder temperature, 90°F.;
variation of 4+ 10°F. changes the initial veloeity + 20 f.s.

[

muu:ltz of de- _ Dun:?r o

parture= Anel Ti £ | Et space 1or nx-
Range | ancle ol ele- | GFRN | “Hlgie | velooity | Prift | glarest | Dawm

plus jump high
1 2 4 + 41 [H 7 ]

Yards U TS Reconds | Ft.-Sco. Yards Yards Feet
3,000 2 02.4 3 26 5.05 1,230 3.4 114 104
3,100 2 09.4 3 42 5.30 1,203 3.8 106 115
3,200 2 16.7| 3 58 5.55 | 1,178 4.2 98 126
3,300 2 24.3 4 15 5.81 1,154 4.7 91 138
3,400 2 22.2| 4 232 6.07 | 1,132 5.2 85 151
3,500 2 40.4 4 50 6.33 1,112 5.7 80 165
3,600 2 48.9 b 08 6.6G0 1,094 6.3 75 180
3,700 2 b7.6 b 27 G.88 1,077 G.9 il 196
3.800 3 06G.6 5 47 7.16 1,061 7.6 67 213
3,300 3 1b.9 6 08 7.45 1,046 8.3 G 231
4,000 2 25.5 6 30 7.74 1,031 9.0 bY 251
4,100 3 35.4]|] 6 b2 8.03 1,017 9.8 60 272
4,200 3 45.6 T 14 8.33 1,004 10.7 i 204
4,500 3 b6.1 T 37 8.63 992 11.6 hi 317
4,400 4 06.9 8 00 8.94 081 12.6 | 48 341
4,600 4 17.9 8 24 9.25 971 13.% 46 266




WeienT or ProsecTting, 13 Pounbs.

Standard powder temperature, 90°F.;
variation of + 10°F, changes the initial veloeity + 20 f.s.

B

RANGE TABLE FOR 3-INCH GUN.

IniriaL VELociTy, 2700 P.5.

Change Change Change Change Change | Change l?::i;‘;" t!i]:giﬁ;" Iﬂiﬁl

of range ?g:::g; of range | oi range | of range | of range tion § htﬁﬂ 1"’&“' of im-

for vari- | 1 08 0¢ | for vari- | forwind | formo- | formo- O SOF ':Iﬂ "": ui'ngnr:gt pact for

Range Atlon of ¥ ation of | compo- | tionof | tionof b v | varia-
B® -L50foot. dsin | density | nent in un dn | target in Mfoiia i tion of

seconds “ifﬂ Mn of air of | plane of 'iame of &slaue of toris |t ILiu Hf ‘ ﬁ“ "'“'l =100
inlhi?t] of [frn- +10 I::r rl:.-n:{‘li Ii:nl:l-: 12 r]gn:: 12 | nen o n;&ﬂ o ﬂrt::t 0 ".1";?.5“
. velocity Ao i cen 1ots 8 ¥ ’
et ol | ede | 3
1 1 12 13 14 15 17 18 19

Yards Yards Yarids Yards Yards Yards Yards Yards Yuards Feet
3,000 68 122 18.5 15.6 34.1 22.5 34.1 18
2,100 | B8 | siear v 129 19.8 16.0 an.8 23.3 abh.8 1%
3,200 i | Il e 126 21.1 16.4 a71.b 24.0 a7.b 21
3,300 y & f ey O 143 22.0 16.7 39.2 24.8 39.2 22
3,400 TR o resk . 150 22.9 17.1 41.0 2b.D 41.0 24
4,600 T8 Lo s 157 20.3 17.5 42.8 26.3 42.8 25
1,600 Th eeaiine 164 26.8 17.9 44.7 27.1 44.7 26
3,700 Th| eeness 171 28.3 i18.2 46.6 2?.5 16.6 28
3,800 V6 i ss 178 20.8 18.6 48.5 28.6 48.5 a0
3,900 7 ) TR T 184 31.4 18.9 50,4 29.3 50.4 32
4,000 T s o 190 23.0 19.3 52.3 ol.1 6.3 24
4,100 (o | SO 196 | 24.7| 19.6| 54.3 20.8 | 54.3 30
4,200 -1 Y 202 36.4 20.0 56.3 31.6 66.3 a8
4,300 L \F e 208 28.1 20.3 58.3 32.3 58.3 40
4,400 -+ i Y 214 39.8 20.7 60.4 33.1 60 .4 43
4,500 | 82 220 | 41.6 21.0 _EE.E 33.8 62.b 44




Weient or ProsecriLg, 33 PounDs.

C

RANGE TABLE FOR 4-INCH GUN.

Standard powder temperature, 90°F,;

Inrrian Vevociry, 2900 r.s.

variation of +10°F. changes the initial velocity +20 f.s.

[Ep—

—

Increase
in angle Danger
Angle of of de- Epace Maxl-
Range. departure=angle parture Angle Timeof | Striking Drift fora mum
of elevation for 100 of fall. flight velocity target ordl-
plus jump. yards 20 feet nate
incremse high
in range
1 2 2a 2b 3 4 5 ] 7 8
Yards ' ; Minutes, | Minufes, il Soconds F1 «sees. Yards Yards Feel,
1,000 1.3 21 .3 29 24 | 1.00| 2,590 2 |1,000 !,
1,100 23.0 23.6 2.3 G | 1.21| 2,500 .2 11,100 [t
1,200 25.9 £5.9 2.4 20| 1.33]| 2,531 2 |1,200 7
1,300 28.3 25.3 2.4 32| 1.456] 2,502 2 11,800 8
1,400 30.7 390.7 3. 35 | 1.57| 2,473 3 1,400 f
1,600 33.% 33.2 2.5 38 | 1.69| 2,444 3 |1,500 11
1,600 35.7 85.7 2.5 41| 1.81| 2,415 4 |1,0600 13
1,700 38.2 38.2 2.6 44 | 1.93] 2,887 A4 (1,700 15
1,800 40.8 40 .8 2.6 47 | 2.06] 2,359 O |1,800 17
1,900 43 .4 43.4 £.7T a0 | 2.19] 2,331 G| 1,900 19
2,000 46.1 46G.1 .7 53 | 2.32| 2,303 i g 318 22
2,100 48.8 48.8 2.8 o7 | 2.45| 2,275 .8 478 24
2,200 51.6 51.6 2.8 1 01| 2.68| 2,28 9 442 27
2,300 54 .4 54 .4 2.9 1 05| 2.71| 2,221 1.0 410 30
2,400 57.9 57.8 2.9 1 09| 2.85| 2,194 1.1 381 33
2,500 1 00.2 60.2 3.0 1 13| 2.99| 2,168 1.2 355 36
2.600 1 03.2 6s.2| 80| 1 17| 2.18| 2,142 1.3 | 8se 39
2,700 1 06.2 66.2 | 3.0 1 21| 3.27| 2,116 1.4 311 43
2,800 1 09.2 69.2 3.1 1 251 3.41] 2,090 1.5 202 47
2,900 1 12.3 72.3 3.1 1 30| 3.56| 2,004 1.6 75 3l
4,000 1 15.4 5.4 L 1 85| $.71] 2,030 1.7 260 a5
3,100 1 18.6 78.6 3.2 1 40| 3.86] 2,014 1.8 246 ()
3,200 1 21.8 81.8 - 1 45 4.01 1,989 1.9 233 G
3,300 1 25.1 85.1 3.4 1 50| 4.16] 1,964 2.1 221 70
3,400 1 28.5 55,5 3.4 1 55| 4.31| 1,940 2.3 210 TH
3, 600 1 81.9 91.9 3.0 2 01| 4.47| 1,916 2.5 200 g0
3,600 1 35.4 95.4 3.6 2 07| 4.63| 1,802 2.7 101 86
3,700 1 89.0 99.0 3.6 2 13| 4.79)| 1,868 £.0 182 02
3,800 1 42.6 102.6 3.7 2 19| 4.95| 1,845 3.1 174 98
3,900 1 46.3 106. 38 .71 2 25| 5.11| 1,822 3.3 166 105
4,000 1 50.0 110.0| 3.8 2 81| 5.28| 1,799 3.5 | 158 112




C

RANGE TABLE FOR 4-INCH GUN.

WeraaT ov Prosectine, 33 Pounbs. INtTIAL VELOCITY, 2900 P.8.

Standard powder temperature, 90°F. ;
variation of £ 10°F. changes the initial veloeity +20 f.s.

Devia- Devia- | Change
Change | Change Change | Change tion for tion for in
of of of of | Change | Change lateral lateral height
range D0 range rangn of of Devia- | motion motion of
for for for for range | range |tion for| of gun of impact
Range. varia- varia- varia- wind for for | Iateral | perpen- target for
tiom of | tion of tion in com= | motion | motion | wind dicular MErpen- varia-
+10 -1 density | ponent | of gun jof target| com- to line dicular tion
feet per |  pound of air in plane| in plane | in plane | ponent of fire, to line of 100
pecond | In welght of =10 of firo | of fire | of fire | of 10 s of fire, yards
inftial of pro- per of 10 of 10 of 10 | knots of 10 speed in
velocity | jectile cent. knots. | knots. | knots. knots, of 10 sight
knots. bar.
1 10 11 12 13 14 15 16 17 18 19
Fards Yards, Yards, Yards Fards | Yards | Yards | Yards Yards Yards. Feel
1,000 7 19 8 1 T | S e i ] 2
1,100 7 20 9 1 T i (] 7 2
1,200 8 21 11 1 8 B |...... 7 8 2
1,300 e e 13 1 ] e 3 9 3
1,400 0 23 15 1 ) A [ 8 0 3
1,500 9 24 17 1 0 10 1 0 10 3
1,600 10 5 19 2 10 11 I 9 11 3
1,700 i1l 26 21 g 10 11 1 10 11 3
1,800 11 27 23 2 10 12 | 10 12 4
1,500 12 28 26 2 11 13 1 11 13 4
2,000 12 20 29 2 11 13 1 11 13 4
2,100 13 30 32 2 12 14 1 12 14 4
2,200 13 31 35 3 12 15 2 12 15 5
2,300 14 31 38 3 13 16 2 13 10 5
2,400 14 32 41 3 13 16 2 14 16 i}
2,600 15 32 44 4 13 17 2 14 17 6
2,604 15 33 47 4 14 18 2 15 18 6
2,700 16 33 51 4 14 19 2 16 19 T
2,800 16 34 55 3 15 19 3 16 19 7
2,900 17 34 50 5 15 20 3 17 20 8
3,000 17 94 63 & 15 21 3 17 21 8
3,100 18 34 67 6 1G 2% J 18 22 8
3,200 18 35 71 G 16 23 3 18 23 ]
3,300 19 35 5 (] 16 4 19 23 1]
3,400 19 35 79 7 17 24 4 20 24 10
3,600 | 19 35 84 8 17 25 + 20 25 10
3,600 20 36 89 8 17 26 4 21 26 i1
3,700 20 45 04 B 18 27 5 22 27 il
3,800 21 34 99 9 18 28 5 22 23 12
3,000 21 Gt 104 10 19 29 5 23 29 12
4,000 21 34 109 10 19 30 6 23 S50 13




WeicaT or Prosecrine, 50 PouNbs.

D

RANGE TABLE FOR 5-INCH GUN.

IN1TIAL VELOCITY, 3150 F.8.

Standard powder temperature, 90°F,;
variation of + 10°F. changes the initial veloeity +20 f.s.

JE—

Inerease
in anglo Danger
Angle of of de- Kpaes
Range. departure =angle parture Angle Timeof | Stnkiag Drift. for a

of elevation for 100 of fall. Hight. velocily. target
plus jump. vards 20 feet

incrense high.

in range.

1 2 2a 2b 3 4 ] 0 7
Yards, . . Minules. | Minulen =Ll Seconds. |  Fl-aecx. Yards. Yards.
1,000 17.9 17.9 2.0 191 1.00| 2,840 |......... 1,000
1,100 19.9 19.9 2.0 4 | L] BB Jiaaasissd 1,100
1,200 1.9 21.9 2.0 23 1.281 2988 Ji.iviaan 1,200
1,300 23.0 23.9 2.0 25 1.33| 2,760 |......... 1,300
1,400 25.9 25.9 2.0 T 144 2. TR liiiinesis 1,400
1,500 27.9 27.0 | 2.0 00| ssl 2708 |..v.unns 1,500
1,600 29.9 20.90| 2.1 SZ 1081 2078 |Liiasviesd 1,600
1,700 432.0 32.0 2.1 231 LT 200 i 1,700
1,800 34.1 34.1 2.1 381 1.88] 2088 |......... 1,800
1,800 36.2 36.2 8 | 41 LD 2808 |.ziveniss 1,900
2, 000 88.3 38.3 2.1 44 | 2.10| 2,508 1.0 | 2,000
¢, 100 40,4 40.4 z.L 47 | 2.221 2,541 1.1 |2,100
2,200 42.6 42 .0 2.2 501 2.34| 2,514 1.2 aad
2,300 44.8 44.8 ¢.3 53 | 2.40:f 2 488 1.3 313
2,400 47.1 7.1 2.3 50 | 2.68 2.462 1.4 470
2,500 40.4 40.4 2.4 506 | 2.70| 2,438 1.5 443
2,600 51.8 5].8 2.4 1 02) 2.82| 2.410 1.7 415
2,700 54.2 54.2 2.5 1 05 2.94| 2,384 1.9 380
2,800 50.7 56.7 2.5 1 05| 5.07] 2,358 2.1 368
2,900 50 .2 59.2 2.6 1 121 3.20| 2,333 2.3 G948
3,000 1 01.8 61.8 2.6 1 16| 3.533| 2,308 2.5 330
3, 100 1 04.4 G4 .4 2.0 1 20 | 3.46] 2,283 2.7 313
3,200 1 07.0 67 .0 2.7 1 24| 5.59| 2,258 2.9 256
3,300 1 09.7 69.7 2.7 1 28 | 3.72| 2,234 3.1 251
8,400 1 12.4 2.4 2.7 1 32| 3.8G| 2,210 3.3 267
3,500 1 15.1 75.1 2.8 1 36| 4.00| 2,186 3.6 255
3,600 1 17.9 77.9 2.8 1 40| 4.14| 2,162 3.9 244
3,700 1 20.7 80.7 2.8 1 44| 4.28] 2,138 4.2 233
3,800 1 23.5 83.5 2.9 1 48 | 4.42| 2,114 4.5 223
3,000 1 206.4 86.4 | 29| 1 53| 4.56] 2,0m 4.8 218
4,000 1 29.8 59.9 3.0 1 58| 4.70| 2,008 5.1 204

Mazi-

nnte.

-

32
35

41

48

52

G0
G4

GO
73

BEZ

10



D

RANGE TABLE FOR 5-INCH GUN.

WercaT or Prosecring, 50 PouNbps. Intrian Vevocrry, 3150 r.s.

Standard powder temperature, 90°F.;
variation of £ 10°I'. changes the initial velocity +20 f.s.

Devia- Changs
Devia- tion for in
Change | Change Change | Change | Change | Change tion for lateral height
of of of of of of Devias lateral motion of
range range range range | range | range |tion for| motion of impact
Range. For for for for for for | lateral | of gun target for
varis- varla- varia- wind | motion | molion | wind perpen- perpen- varin-
tion of tion of tion in com- | of gun jof targel| com- dicular dicular fion
+10 -1 density ponent | in plane | in plane | ponent to line to line of 100
feet per pound of air in olane| of fire | of fire | of 10 of fire, of fire, yards
seeond | in weight of —10 of fire | of 10 | of 10 | knots. speod spead in
initial of pro- per of 10 | knots. | knots of 10 of 10 sight
velogity.|  jeetile. oent, Koty knots. knots bar,

1 j§1] 11 12 13 14 15 15} 17 18 19
Yards, YVards. Yards Yards Yads | Yards | Yards | Yards Yards Yards. Feel,
1,000 i) 12 6 L o { . G 6 2
1,100 T 13 T il 6 Y R (TR gt £ T 2
1,200 7 14 9 6 el | - 7 7 g
1,300 8 15 1 | 6 8 ; 8 8 i
1,400 8 16 I s 7 8 on O 8 8 3
1,500 0 17 15 1 T 9 - 0 9 3
1,600 9 18 17 I 8 0 0 9 3
1,700 10 18 19 2 o 15U T 10 10 o
1,800 10 19 21 2 o ] 2.9 ) (. 10 10 ]
1,800 11 19 23 2 0 10 S [ 11 11 4
2,000 11 20 25 3 0 12 1 11 12 4
2,100 12 20 28 3 10 12 1 12 12 4
2,200 12 21 31 § 10 13 1 12 13 4
2,300 13 2] 34 4 10 14 2 13 14 5
2,400 13 22 37 4 11 14 2 13 14 ]
2,500 14 22 40 4 11 15 2 14 15 i
2,600 14 23 43 5 12 16 2 14 16 ]
2,700 15 23 40 5 12 16 2 15 16 6
2,800 15 24 49 3 12 17 3 15 17 ]
2,000 16 24 562 i3 13 18 3 16 18 G
3,000 16 25 50 6 13 19 3 16 19 T
3, 100 17 235 G0 6 13 20 3 17 20 (i
3,200 17 25 G4 7 I+ 21 3 17 21 7
o 00 18 25 68 T 14 21 4 18 21 8
3,400 18 26 T2 T 14 2 4 18 22 8
3,500 19 26 76 3 15 23 4 19 23 8
8.600 | 19 26 80 8 | 15 | 2 4 19 24 8
3,700 19 20 84 9 L3 24 5 20 24 9
8,800 20 26 88 0 16 25 5 20 25 9
3,900 2() 26 02 10 16 25 5 21 25 9
4,000 20 26 { 10 16 26 5 21 26 10

11



WereaT oF ProJECTILE, 50 POUNDS.
Standard powder temperature, 90°F,;

D

RANGE TABLE FOR 5-INCH GUN.

IniT1AL VELOCITY, 3150 F.8.

variation of +10°F. changes the initial veloeity +20 f.s.

Increase
in angle Dangor
Angle of of de- space Maxi-
Range departure=angle parture Angle Timeof | Striking Dinift, fora mum
of dlevation for 100 of fall. flight. velocity. target ordl=
plus jump. yards 20 feet nate,
increase high.
1in range,
1 2 2a 2h 3 4 5 i T 8

Yards 2 L Minuter, | Minuwles] ° ° |Seconds.| FI-accs. Yards., Yards, Feel.
4,000 1 28.3 89.3 3.0 1 68| 4.70] 2,008 d.1 204 &9
4,100 1 32.3 02.3 3.0 2 03| 4.85] 2,045 5.4 196 95
4,200 1 35.8 95.8 3.1 2 408 ) 5.00| 2,022 5.7 188 101
4,300 1 38.4 98.4 3.1 £ 13| 6.16| 1,999 6.1 180 107
4,400 1 41.5 101.5 3.2 g 18| 5.30] 1,977 6.5 173 113
4,500 1 44.7 104.% 3.2 2 23| 5.45]| 1,955 G.0 1 GG 120
4,600 1 47.9 107.9 3.2 2 28| 5.60] 1,938 7.3 159 127
4,700 1 51.1 111.1 3.8 2 34| 5.76| 1,911 7.7 153 134
4 , 800 1 54.4 114.4 3.3 2 40| 5.91 1,890 8.1 147 141
4,900 1 &7.7 17T 3.3 ¢ 46| 6.07| 1,869 8.6 142 148
5,000 2 01.0 121.0 3.4 2 52| 6.23| 1,848 0.1 187 156
5,100 2 04.4 124 .4 3.4 g 58| 6.39) 1,827 0.6 132 164
5,200 2 07.8 127.8 3.0 3 05| 6.55| 1,800 10.1 127 172
5,300 2 11.3 131.3 3.6 3 12| 6.72] 1,786 10.6 122 I8l
5,400 2 14.9 154.9| 87| 8 19| 6.80| 1,766 11.1 | 118 190
5,500 2 18.6 138.6 3.8 9 26| .06 1,746 11.7 114 200
&,600 e 22.4 142. 4 3.8 3 33| 7.23] 1,726 12.5 110 210
5,700 £ 2.2 146.2 3.8 9 40| 7.40| 1,706 12.9 106 221
5,800 ¢ 30.1 150.1 4.0 3 7| 7.58| 1,687 13.5 102 232
5,900 ¢ 34.1 154.1 4.1 9 B T.76] 1,668 14.2 i 243
G, (M0 2 38.2 158.2 4.1 4 03| 7.94| 1,649 14.9 a0 253
6,100 2 42.8 162.8 4.2 4 11| 8.12| 1,630 15.6 5 267
6,200 2 46.5 166G.5 4.2 4 19| s8.30| 1,611 16.3 ) 279
6,300 2 50.7 170.7 4.3 4 28] 8.49]| 1,588 17.1 87 281
6,400 ¢ 55.0 176.0 4.4 4 37| B.G8| 1,576 17.9 84 304
6, 500 2 569.4 179.4 4.4 4 46| B.87)| 1,557 18.7 81 318
G, 600 3 03.8 183.8 4.5 4 &6 9.06] 1,530 19.6 78 392
6,700 Jd 08.3 188.3 4.6 a 05| 9.26] 1,522 20.5 To 4T
6,800 8 12.9 152.9 4.6 5 15| 98.46] 1,505 21.4 75 J62
6,900 8 17.5 197 .5 4.7 5 2| .66 1,488 2¢.4 7l 378
7,000 3 2.9 202.2 4.8 5 35| 0.86] 1,471 23 .4 (9 a4

12



D

RANGE TABLE FOR 5-INCH GUN.

WeigaT o ProJECTILE, 50 PouNDSs. InrriaL VeLocrTY, 3150 F.s.

Standard powder temperature, 90°F,;
variation of + 10°F, changes the initial velocity +20 f.s.

-
—

Devis= | Change
Devia- tion for in
Change | Change Change | Change | Change | Change tion for lsteral height
of of of of of of Devia- laternl motion of
range range Tange range | range | range | tion for motion of impact
for for for for for for lsteral of gun target for
Range varis- varia- varis- wind | motion | motion | wind perpen= perpens varia-
tion of tion of tion in com- | of gun |of target| com- ilicalar dicular tion
+10 -1 density ponent | in plane | in plane | ponent to line to line of 100
feet per pound of air inplane | of fire | of fire | of 10 of fire, of fire, yards
pecond | in weight of —10 of fire | of 10 | of 10 | knota. speed speed in
initisd of pro- per of 10 | kuots. | knots of 10 of 10 sight
velooity.]  jectile. cent., knota, lknota. knota. bar.
1 10 11 12 13 14 15 16 17 18 19
Yards Yards, Yards, Yarids, Yards, | Yardse. | Yards. | Yards, Yards, Yards. Feel,
4,000 20 26 07 10 16 20 5 21 20 10
4,100 21 26 102 10 17 27 5 22 27 10
4,200 21 26 107 11 17 27 G 22 7 11
4,300 29 . 20 112 11 17 28 G 23 28 11
4,400 44 20 117 12 18 29 G ' 20 12
4,500 22 20 122 12 18 30 G 24 30 12
4,600 23 20 127 13 18 31 e 25 31 13
4,700 23 20 182 13 19 32 i 25 g2 13
4,800 2 25 137 14 19 33 T 20 33 14
4, D00 24 25 142 15 14 34 T 20 34 14
5,000 24 25 148 15 20 35 8 o7 35 15
&5,100 24 24 154 16 20 36 8 27 46 15
5,200 25 24 160 17 20 37 9 25 a7 16
5,300 25 23 166 17 21 38 0 8 38 16
5,400 25 23 172 18 21 39 10 20 39 17
5,500 206 22 178 19 21 40 10 20 40 17
5,600 26 29 154 19 22 41 11 S0 41 18
5,700 206 21 190 20 29 432 11 30 42 19
5,800 20 20 1906 21 29 43 12 31 43 19
5,000 27 20 203 2] 23 44 12 31 +4 20
G, 000 a7 19 204 @ @3 45 13 1] 45 21
6,100 27 18 216 24 2 46 13 92 40 21
G,200 27 18 229 29 23 47 14 33 47 22
6,300 28 17 224 24 24 48 14 33 44 23
6,400 | o3 16 235 | 23 24 | 49 15 4 40 23
6,500 | @28 15 242 26 | 24 50 15 34 50 24
6,600 | @23 14 240 | 27 24 | 51 16 35 51 25
6,700 | 94 13 250 25 25 52 16 36 52 26
6,800 | g9 12 203 20 Q5 53 17 96 53 27
6,900 | @29 11 270 | %0 | e5 | 54 | 17 87 54 28
7,000 | 99 10 277 31 Q5 56 18 98 56 29

13



D

RANGE TABLE FOR 5-INCH GUN,

WEiGHT oF ProJecTtiLg, 50 Pouxps. INtTiAL VELocrTy, 3150 F.s.

Standard powder temperature, 90°F, ;
variation of + 10°F. changes the initial velocity + 20 f.s.

e =—

T e e = e

—
e

1
Increase
in angle Danger
Angle of of de- sprie Maxi-
Range. departure=angle parture Ange Time of | Striking Drif. for a mum
of devation for 100 of fall, Bight. velocily. target ordi-
plus jump. yards 20 feel nate.
incrense high.
in range.
1 3 2 2h 3 1 5 B 7 5
Yards, v ' Minutea, | Minutes] ° ; Secconds, |  Plesecs. Yards, Yards, Fed.
7,000 3 22.2 202.2 +.8 o 35| 9.8 1,471 23.4 69 304
7,100 3 27.0 207.0 4.9 & 406 (10.07V]| 1,455 24 .4 67 410
7,200 3 381.9 211.9% 50| & &7]10.28] 1,439 25.5 G35 427
7,500 3 36.9 216.9| 5.1| 6 08 |10.40]| 1,428 26.6 63 445
7,400 3 42.0 222.0 5.2 6 10 |10.70| 1,407 er.7 i1 463
7,500 3 47.2 297 .2 5.3 6 31|(10.91] 1,392 £5.0 59 482
7,600 3 62.56 232.5 6.3 6 48)111.13] 1,877 30.1 57 502
7,700 3 bH7.8 237.8 5.4 G 55 | 11.35] 1,302 31.3 55 523
7,800 4 03.2 245.2 .4 7 07 |11.57]| 1,847 92.0 54 544
7,900 4 08.6 245.6 5.5 T 20]11.79] 1,338 33.0 62 atiG
8,000 ¢ 14.1 254.1 5.5 7T 33|12.01| 1,319 35.2 51 588
8,100 4 19.6 250.6 5.6 7T 406 |12.24| 1,305 o0, 6 49 Gl1
8,200 4 25.2 265.2 5.7 | 7 &0 ]|12.47] 1,29] 35.0 45 G35
8,300 4 30.9 270.9 5.9 8 13 |12.70| 1,278 30.5 40 639
8,400 4 36.8 276.8 6.0 | 8 27]112.93| 1,265 41.0 45 G54
8,500 4 42.8 282.8 6.1 8 41]13.17]| 1,252 42.6 43 710
8, 600 4 48.9 g88.9 6.3 B G565|13.41| 1,240 +H.2 42 37
8,700 4 55.2 205.2 6.4 D 10|13.65] 1,298 45.8 41 T64
8,800 5 01.6 301.6 6.5 P 25|15.80] 1,217 47.5 40 T2
8,000 5 08.1 J08. 1 6.7 O 40 | 14.14| 1,200 49,2 39 8521
0,000 5 14.8 314.8 6.8 P 56 |14.30| 1,195 51.0 a8 851
9,100 &5 21.6 321.6 6.8 10 12 |14.64] 1,185 52.90 37 851
9,200 5 ¥8.4 328.4 6.9 10 28 )14.80| 1,175 54.8 30 012
0,300 5 35.3 335.3 70| 10 &4 ]15.15] 1,165 568 a5 044
9,400 5 42.3 342.8 7.1 11 01 ]|15.41| 1,156 58.8 34 w7
9,500 5 49.4 G40 .4 7.2 111 18 |15.67| 1,147 G0.9 33 1,011
9,000 5 56.6 356.6 T30 11 85115.93) 1,138 6G3.0 32 1,046
9,700 6 03.9 363.9 7.3 11 63]116.19] 1,130 66 .2 31 1,083
0,800 6 11.2 371.2 74|12 11 |16.46] 1,122 67 .4 30 1,121
9,900 G 18.6 378.6 76112 29116.73]| 1,114 Go.7 20 1,160
10,000 0 20.2 380 .2 7.7112 48 117.00) 1,107 72.0 20 1,200

14



D

RANGE TABLE FOR 5-INCH GUN.

WercaT oF ProJecTILE, 50 POUNDS. IntTiAL VELOCITY, 3150 F.8.

Standard powder temperature, 90°F.;
variation of +10°F. changes the initial veloeity +20 f.s.

Devin- | Changs
Devia- tion for in
Change | Change Change | Change | Change | Change tion for lateral height
of of of of of of Devia- Interal motion of
range range range ange | mange | range |tionfor | meotion of impact
for for for for for for lateral of gun target for
Ronge. | varis- |  varia- variu- wind | motion | motion | wind | perpen- perpen- | varin-
tion of tion of tion in com- | of gun |of target| com- dieular dicular tion
-+10 -1 density ponent | in plane | in plane | ponent to line to line of 100
foet per pound of air in plane | of fire | of Gre | of 10 of fire, of fire, yardn
second | in weight of =10 offire | of 10 | of 10 | knots. speed gpesd in
initial of pro= per of 10 | koots. | knots. of 10 of 10 sight
velooity.|  jeotile, cenb. knots, knots, knota. bar,
1 10 1 12 13 14 15 16 17 18 19
Yards, Yards, Yards. Yards, Yarde | Yarde. | Yarde. | Yards. Yards. Yards. Feet,
7,000 | 20 10 277 31 25 50 18 38 50 20
7,100 | 29 9 285 32 25 57 18 39 57 30
7,200 29 5 292 a3 25 58 19 39 58 g1
7,900 | 30 7 300 34 26 59 19 40 59 92
7,400 | 380 i 307 85 26 61 20 40 61 99
7,500 | 80 b 315 36 26 62 20 41 62 34
7,600 | 30 4 322 37 26 63 21 42 63 85
7,700 | 30 3 350 38 26 64 222 49 G4 30
7,800 81 2 397 30 27 66 29 43 G 37
7,900 | 31 1 345 40 27 67 23 43 67 a8
8,000 [ 3 0 352 41 27 68 24 44 68 39
8,100 | 91 -1 360 32 27 69 24 44 G9 40
8,200 | 31 - 367 43 a7 71 25 45 71 41
8,300 | 31 — 375 i 28 72 26 45 72 43
8,400 | 32 -4 482 45 28 73 27 46 73 Y
8,500 | 3¢ -5 300 46 28 T4 27 46 74 45
8,600 | 3¢ = 808 | 47 28 | 76 | 28 47 76 40
8,700 | 32 -8 405 48 24 77 29 47 77 48
8,800 | g2 -9 418 40 | 20 | 78 | 80 48 78 49
8,000 33 - 10 420 50 20 70 31 44 79 50
9,000 | 33 -11 428 52 20 81 32 49 81 52
9,100 | 33 —12 435 | 53 | 20 | 82 | 382 49 82 53
9,200 | g3 —-18 448 54 30 84 33 50 84 55
9,300 349 —14 450 55 30 85 34 50 85 50
9,400 | 34 —15 458 57 30 87 35 51 87 58
9,500 | s34 —16 465 58 | 30 | 88 | 36 51 88 59
9,600 | s34 -17 478 59 81 | 90 | 87 52 00 61
9,700 | 34 —18 480 60 | 81 01 38 52 01 03
0,800 | g4 —19 488 62 31 03 39 538 03 64
9,900 | 35 —20 405 63 31 04 10 53 94 66
10,000 35 —21 503 64 32 96 41 54 96 68

15



D

RANGE TABLE FOR 5-INCH GUN.

Weigar or ProsectiLe, 50 Pouxps. Inmr1aL VELociTy, 3150 F.5,

Standard powder temperature, 90°F, ;
variation of +10°F. changes the initial velocity +20 f.s,

—— — ——= e =

Increase
in angle Danger
Angle of of de- Bpace Muxi-
Range. departure=angle parture Anighe Time of | Beriking Dieift. for o mum
of elevation for 100 of fall. fight. velocily. target ordi-
plus jump. yards 20 feet nale,
increase high.
in mnge.

1 2 24 ah 3 4 5 6 i B
Yards, “ ! Minutes, |Minetes| © ' |Seconds. | Flosecs, Yards, Fuirds, Fael,
10,000 6 26.2 J86.2 | 7. |12 48 |17.00]| 1,107 2.0 20 1,200
10, 100 6 83.0 J83.0 | Y.8 113 07 [17.27] 1,100 Th.4 28 | 1,241
10,200 6 41.7 401.7 | 7.9 |13 206 |17.54] 1,094 76.8 A § 1,283
10,300 6 40.6G 400.G6 | 8.0 | 13 45 |17.81| 1,088 79.3 27 1,326
10,400 6 57.0 4176 | 8.1 |14 04 |18.00( 1,082 81.9 26 1,370
10, 500 7 05.7 425.7 | 8.3 |14 23 |18.37| 1,076 84.5 20 1,415
10, 600 T 14.0 434.0 | B.4 | 14 42 |18.65] 1,070 87.2 23 1,460
10,700 T 22.4 H2.4| B85 |15 02 (18.93] 1,065 89.9 25 1,506
10,800 7 30.9 450.9 | 86|15 22 119.22] 1,060 02.7 24 1,553
10, H00 T 89.5 450.5 | B.T | 16 42 [19.51]| 1,055 95.5 24 1,601
11,000 7 48.2 468.2 | 8.8|16 02 |190.80]| 1,050 98.4 23 1,630
11,100 7 870 AT7.0] 8.9 |16 22 |20.09| 1.045 101.4 23] 1,71
11,200 8 05.9 485.9 | 9.0 |16 42 |20.38| 1, 041 104 .4 22 1,753
11,300 8 14.9 494.90 | 9.1 17 O3 [20.67| 1,087 107.5 22 1,806
11,400 8 24.0 S04.0 | 9.2 |17 24 |20.96] 1,083 110.6 21 1,860
11,500 8 88.2 513.2 | 9.3 | 17 5 |21.26) 1,020 113.8 21 1,M5
11,600 8 42.5 522.5| 9.3 118 06 |21.56| 1,025 117.0 21 1,071
11,700 8 51.8 631.8| 9.4 118 27 |21.86| 1,022 120.3 20 | 2,028
11,500 f 01.2 541.2 | 9.5 |18 48 |22.16) 1,019 123 .6 20 | 2,087
11,900 8 10.7 b50.7T | 9.6 |10 09 [22.46] 1,010 127.0 20 | 2,147
12,000 9 20.3 600.L3 | 98119 30 |22.96| 1,013 130.4 19 | 2,208
12,100 2 350.1 670.1 | 9.9119 52 (23.07]| 1,010 133.9 19| 2,27
12,200 & 40.0 G80.0 | 10,0 | 20 14 |23.28| 1,007 137.5 19 | 2,335
12,300 9 50,0 500.0 [ 10,1 | 20 86 |23.69] 1,004 141.2 | 18| 2,400
12,400 10 00.1 600.1 | 10.2 | 20 58 |24.00| 1,002 1434.9 18 | 2,466
12,500 10 10.3 610.3 | 10:3 | 21 20 |24.81| 1,000 148.0 18 | 2,4834
12,600 10 20.6 620.6 | 10.4 | 21 42 | 24.62 998 152.5 17 | 2,005
12,700 10 31.0 631.0 | 10.5 | 22 04 |24.93 496 156 .4 17 | 2,673
12 800 10 41.5 641.5 | 10.7 | 22 26 |25.24 004 160, 4 17 | 2,745
12,900 10 52.2 G52.2 | 10.8 | 22 48 | 25.50 Ho2 164.5 16 | 2,818
15, 000 11 03.0 G03.0 [ 10.9 | 28 10 | 25.88 f90) 165, € 16 | 2,892
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D

RANGE TABLE FOR 5-INCH GUN.

WerenT or ProsecTiLe, 50 Pounbps. INTTIAL VELOCITY, 3150 F.8.

Standard powder temperature, 90°F. ;
variation of +10°F, changes the initial veloecity =+ 20 f.s.

Devia- Change
Devin= tion for in
Change | Change Change | Change | Change | Change tion for Intaral height
of of of of of of Devia- lateral motion of
range range range range | range | range | tion for motion of impact
far for for for for for latoral of gun target for
Range. viria- varia- varia- wind | motion | motion | wind perpen- perpen- varia-
tion of tion of tion in com- | of gun lof target| com- dieular dicular tion
+10 -1 density ponent |in plane | in plane | pooent to line to line of 100
feet per |  pound ofair  |inplane | of fire | of fire | of 10 of fire, of fire, yards
second | in weight of —10 offire | of 10 | of 10 | knots. gpeed aped in
inbthnl of pro- per of 10 | knots, | knots. of 10 of 10 might
veloeity.|  jectile, eent. knots, knota, knota. bar.
1 1 11 12 13 I 15 16 17 18 19
Yarda, Vards, Yards. Yards. Yards, | Yards, | Yords. | Yards, Yards, Yards, Feel,
10,000 35 —21 503 B 32 00 41 54 06 68
10,100 S 1] — 32 alo G5 32 o7 42 55 07 Go
10,200 35 —23 518 o7 a2 a0 43 545 09 71
10,500 35 —24 525 G6s 32 100 +H 56 100 73
10,400 96 —25 533 69 33 | 102 435 56 102 T4
10,500 6 — 24 540 70 33 103 47 a7 103 76
10,600 Ju — 27 547 72 33 105 48 a7 105 78
10,700 Bl — 28 564 73 933 104G 49 58 106 80
10, 800 i — 21) 461 T4 SH 108 al 58 108 52
10, D00 37 —30 H68 73 34 109 b1 59 109 84
11,000 a7 — 31 75 (ki 34 111 52 59 111 S
11,100 Hy —32 582 78 34 112 33 G0 112 58
11,200 a7 —33 5890 70 34 114 34 a0 114 D0
11,300 a7 —34 596 S1 34 116 1 il 116 92
11,400 38 — 35 G 82 35 117 6 61 117 94
11,500 398 — 36 Gl a5 45 119 a8 62 119 96
11,600 a8 — 36 G17 83 35 121 i 6.3 121 08
11,700 48 - 37 623 ot Hh 123 G0 (i3 123 100
11,800 1 — 38 630 ot S 1 124 61 64 124 102
11,900 39 —39 G306 8 S 1K 126 62 4 126 104
12, 000 39 — 40 G ol 40 128 63 G5 128 106G
12,100 bt — 41 G40 03 S1H 130 G4 66 130 108
12,200 H i - 41 (G506 O G0 131 G ih 131 110
12,3500 50 —42 Gifi2 06 37 133 67 67 133 113
12 400 40 — 43 G668 93 37 135 63 G7 135 115
12,500 40 — 44 673 0o 37 | 187 69 68 187 117
12,600 40 — 45 GS1 101 37 139 70 G 139 119
12,700 40 — 46 G87 103 37 140 71 G 140 122
12,800 40 —46 694 | 104 38 | 142 72 70 142 124
12,800 41 — 47 TO0 106G St 144 T4 70 144 126
13,000 41 — 48 707 18 38 |46 75 71 140 128
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D

RANGE TABLE FOR 5-INCH GUN.
WeicHT OF PrOJECTILE, 50 POUNDS. INtTIAL VELOCITY, 3150 P.5.

Standard powder temperature, 90°1. ;
variation of + 10°F. changes the initial velocity +20 f.s.

[rerease
in angle Danger
Angle of of de- apace Maxi-
Range. departure =ungla parture Angle Time of | Striking Delft, for a mn
of elevation far 100 of full, flight. veloeity, target ordi-
plus jump, yards 20 feet nate
LnCreas: high.
in range.
1 2 2 2k 3 4 5 a 7 8
Yards, » . Minuter. | Minuiee, LI Seconds, Fi -scen, Yards, Yards, Feel,
13,000 11 03.0 G63.0 | 10.9 | 23 10 | 25.88 a00 168.6 16 2,802

13,100 | 11 18.9 673.9 [ 11.0 [ 28 32 |26.20 088 172.8| 16| 2,968
13,200 | 11 24.9 684.9 | 11.1 [ 23 54 |26.52 084 177.0 | 15| 8,045
13,300 | 11 86.0 696.0 | 11.1 | 24 10 |26.84] 084 181.3 15 | $,124
13,400 | 11 47.1 707.1 | 11.2 | 24 89 |27.16 082 185.6 | 15| 3,204
13,500 | 11 58.8 718.3 | 11.3 [ 25 02 |27.49 981 190.0 | 14| 3,286
13,600 | 12 09.6 720.6 | 11.4 | 25 25 |27.82 980 194.5 | 14| 3,369
13,700 | 12 21.0 741.0 | 11.5| 25 48 |28.15 079 199.1 14 | 3,454
13,800 | 12 32.5 752.5 | 11.6 | 26 11 |28.48 078 208.7 | 14| 8,540
15,900 12 44.1 764.1 | 11.7 | 26 84 [28.82 0977 208. 4 13 | 8,628
14,000 | 12 55.8 775.8 | 11.9 [ 26 57 |20.16 076 213.1 13 | 8,717
14,100 | 13 07.7 787.7 | 12.0 [ 27 20 | 29.50 075 217.0| 13| 3,808 -
14,200 13 19.7 TH9.7 | 12.1| 27 43 |20.85 074 22.8| 18| 3,900
14,300 | 13 351.8 811.8 | 12.2 | 28 06 |80.20 073 2RT.T| 12| 5,99
14,400 | 18 44.0 824.0 | 12.8 [ 28 29 | 30.55 072 232.7 | 12| 4,080
14,500 | 18 56.3 836.9 | 12.4 | 28 52 | 50.90 971 237.8| 12| 4,186
14,600 | 14 08.7 848.7 | 12.5| 20 15 |81.25 970 243.0 | 12| 4,284
14,700 | 14 21.2 861.2 | 12.6 | 29 38 [s1.60| 069 248.3 | 12| 4,388

14,800 14 33.8 B73.8 | 12,7 | 50 02 |31.95 9GS 253.7 11 4,483

14,000 | 14 46.5 886.5 | 12.8 | 80 26 |82.80| 967 250.1| 11| 4,58
15,000 | 14 59.8 899.3 | 13.0 | 80 50 |82.65| 967 264.6 | 11| 4,688
15,100 | 15 12.8 912.3 | 18.1 | 81 13 |83.00| 967 270.1 | 11| 4,792
15,200 | 15 25.4 925.4 | 18.2 | S1 36 |33.35 067 275.7| 11| 4,807
15,300 | 15 38.6 038.6 | 13.4 | 81 59 [38.70 067 esl.4 | 11| 5,004
15,400 | 15 52.0 052.0 | 18.5 | 52 22 |34.06 968 287.2| 10| 5,112
15,600 | 16 05.5 065.5 | 13.7 | 82 45 |54.42 068 203.0 | 10| 5,022
15,600 | 16 19.2 979.2 | 13.8 | 33 08 [34.78 008 208.9 | 10| 5,38
15,700 | 16 $3.0 993.0 | 14.0 | 33 31 |85.14 068 304.9 | 10| 5,440
15,800 | 16 47.0 | 1007.0 [ 14.1 | 38 54 |95.51 063 811.0 | 10| 5,560
15,000 | 17 01.1 | 1021.1 | 14.8 | 84 17 |35.88| 969 817.2| 10| 5,676
16.000 | 17 15.4 | 1035.4 114.4184 401/36.25] 9690 | 92351 10| 5,798
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D

RANGE TABLE FOR 5-INCH

Weraur or ProsectiLg, 50 Pounns.

GUN.

Inrrian Vevociry, 3150 r.s.

Standard powder temperature, 90°F, ;
variation of + 10°F. changes the initial velocity + 20 f.s.

—
il

Devia- | Change
Devia- tion for in
Change | Change Change | Change | Change | Change tion for Iateral helght
of of of of of of Devia- lateral motlon of
range range range runge | range | range |tionmfor | motion of i mpaet
for for for for for for lateral of gun target for
Range. varia- varia- varia- wind | motion | motion | wind perpens perpen- varla-
tion of tion of tion in ecomm= | of gun |of target| com- dicular dicular tion
10 -1 density | ponent |in plane | in plane | ponent | to lne tolme | of 100
feet per| pound ofair [in plane] of fire | of fire | of 10 | of fire of fire yards
second | in weight of =10 | of fire | of 10 | of 10 | knots speed speed in
initial | of pro- per of 10 | knota. | knots. of 10 of 10 alght
velocity.| jeetile, cent. knots, knots, knots, bar.
1 10 11 12 13 14 15 10 17 18 19
Yarda, Yards, Yards. Yards. | Yards, Yards.,! Yards| Yards. Yards. Yards, Feet,
13,000 41 —48 707 | 108 98 | 146 75 71 146 128
13,100 41 —49 713 | 110 38 | 148 76 72 148 151
13,200 41 —50 719 | 111 48 | 150 ™ 72 150 138
13,800 41 — 50 725 | 118 38 | 152 78 73 152 135
13,400 42 - 51 732 | 115 38 | 154 80 73 154 198
18,500 42 —52 738 | 117 48 | 155 81 74 155 140
18,600 42 — 5! 744 | 118 88 | 157 B2 75 157 142
18,700 42 — 54 750 | 120 98 | 159 83 75 159 145
13,800 42 —~55 756 | 122 88 | 161 54 76 161 147
13,900 | 43 -55 762 | 124 98 | 163 86 76 163 149
14,000 43 — 506 768 126 39 165 87 77 165 152
14,100 43 - 57 T4 | 127 30 | 167 88 78 167 154
14,200 | 48 — 58 780 | 120 49 | 169 81 78 169 167
14,8300 | 43 —50 786 | 131 89 | 1M1 a1 79 171 150
14,400 44 — 59 792 | 133 |- 30 | 172 02 79 172 162
14,500 | 44 — 60 798 | 185 30 | 174 03 81 174 164
14,600 +4 -6l S04 | 187 89 | 176 04 81 176 167
14,700 4 — 62 810 | 139 39 | 178 06 81 178 170
14,800 44 —62 816 | 141 89 | 180 07 82 180 178
14,900 | 45 —63 822 | 143 80 | 182 08 82 182 176
15,000 | 45 — G4 828 | 145 89 | 184 | 100 83 184 179
15,100 45 — 105 834 | 147 8390 | 186 | 101 54 186 181
15,200 45 — 05 B40 | 149 99 | 188 | 108 84 188 1654
15,300 45 — 66 845 | 151 80 | 190 | 104 85 190 187
15,400 46 — 87 851 | 158 80 | 192 | 106 85 182 100
15,500 46 — 8 857 | 155 89 | 194 | 107 86 194 193
15,600 40 —08 863 | 167 40 | 106 | 109 87 190 100
15,700 46 —60 868 | 150 30 | 198 | 110 87 198 100
15,800 46 =70 874 | 161 30 | 200 | 112 88 200 202
15,900 | 47 =71 880 | 168 30 | 202 | 113 88 202 205
16,000 | 47 —-71 886 | 165 30 | 204 | 115 89 204 208
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RANGE TABLE FOR 5-INC]

Wzeienr or Prosecrive, 50 Pounps.

Standard powder temperature, 90°F, :

D

T GUN.

IxiTiaL VELOCITY, 3150 F.8.

variation of *10°F, changes the initial velocity + 20 f.s.

Inercase
in angle Danger
Angle of | of de- EpCe Maxi-
Range. departure =angle parture Angle Timeof | Siriking Drift. for mum
of clovation for 100 of fall. flight velocity, sarged ordi-
plus jump, yards 20 foet nate.
inorone high
in range
1 2 2a 2b 3 4 5 6 7 3
Yards, e ! Minutes, | Minudea] ° ' |Secconds.| Fr-secs. Fards Yards Feet
16,000 1T 15.4 1,035.4 | 14.4| 834 40 |86.25 069 3235.5 10 5,793
16, 100 17 29.8 1,40.8 | 14.6| 35 03 | 36.62 069 329.9 9 5,013
16,200 17T 44.4 1,064.4 | 14.7| 85 26 |56.99 a70 3964 0 6,035
16,300 17 59.1 1,079.1 | 14.9 | 86 40 | 87.37 970 343.0 ) G, 160
16,400 18 14.0 1,0904.0 | 15.0| 36 12 | 37.75 a7l 349.0 9 6,287
16,500 18 20.0 1,109.0| 15.2 | 36 35 |38.13 871 356.3 0 6,417
16, 600 18 44.2 1,124.2 | 15.3 | 86 58 | 38.52 L | 363.1 0 0,550
16,700 18 59.5 1,139.5 | 15.5| 87 21 |38.91 972 370.0 0 6,686
16,800 19 15.0 1,155.0 | 15.6 | 37 44 |99.350 973 377.0 9 G,825
16,900 19 30.6 1,170.6 | 15.8| 38 07 |39.70 973 J854.1 5 6,067
17,000 19 46.4 1,186.4 | 15.9 | 38 30 | 40.10 973 301.3 8 7,112
17,100 20 02.3 1,202.3| 16.1| 38 52| 40.50 074 308.6 8 7,260
17,200 20 18.4 1,218.4 | 16.2 | 39 14 | 40 90 975 $06.0 8 T,H1
17,500 20 354.0 1,24.6 | 16.4 | 39 36| 41.31 975 4135.5 S 7,565
17,400 20 51.0 1,251.0 | 16.5| 39 58| 41.72 L 1] 421.1 8] 7,72
17,500 21 07.5 1,267.5 | 16.7 | 40 20 | 32.13 977 428.8 8 7,882
17.600 21 24.2 1,284.2 | 16.8| 40 42 | 42.55 a8 436.6 T 8,045
17,700 21 41.0 1,301.0 | 17.0| 41 04 | 42.97 €99 4445 7 8,211
17, 8OO 21 58.0 l 1,318.0 1 17.1 | 41 26 | 43.39 980 452.5 ( 8,380
17,900 22 15.1 1,335.1 ] 17.2 | 41 48 | 43.82 as] 400.7 ( 8,552
18,000 g2 52.3 1,362.3 | 17.3] 42 10 | 44.25 082 409.0 ¥ 8,727
18,100 22 49.0 | 1,360.6 | 17.4 | 42 32 | 44.68 283 477.5 ( 8,005
18,200 23 07.0 1,387.0 | 17.6 | 42 54 | 45.11 085 4861 7 N, 086
18,300 23 24.6 1,40.6 | 17.7 | 43 17 | 45.55 986 494.58 7 0,270
18,400 23 42.3 1,422.3 | 17.0]| 43 40 | 45.99 988 503.0 7 0,457
18,500 24 GD.2 1,440.2 | 18.1 | 44 08 -i'ﬂ.-iﬂi 1180 512.5 i 0,047
18,600 24 18.3 1,468.3| 18.3 | 44 25 | 46.88 L) | 521.6 ] 0,840
18,700 24 3806.0 1,476.6 | 18.5 | 44 47 | 47.83 HH 'S 530.8 G| 10,056
18,800 24 65.1 1,495.1 | 18.7 | 45 09 | 47.78 04 540.2 G| 10,2585
18,900 £5 13.8 1,613.8| 18.0 | 45 31 | 48.24 905 o49.7 G| 10,437
Iﬂ.ﬂﬂﬂ_ 25 8.7 1,.532.7 1 10.1 ] 45 &8 ‘IE.TI_I'- 897 559.3 G| 10,642




D

RANGE TABLE FOR 5-INCH GUN.

WeiauT or ProsecriLe, 50 Pouxps. IniTiaL VELOCITY, 3150 F.8.

Standard powder temperature, 90°F.;
variation of +10°F. changes the initial velocity +20 f.s.

Devin- Change
Devia- tion for in
Change | Change Change | Change | Change | Change tion for Isteral height
of of of of of of Devia- Interal motlon of
range range range range | range | range |tionfor| motion of impact
for for for for for for | lateral of gun targot for
Range. Varine varia- varia- wind | motion | motion | wind perpen- perpets varia-
tion of tion of tion in ecom- | of gun |of target] com- iicnlar dicular tlon
+10 -1 density | ponent |in plane | in plane | ponent to line to line of 100
foet per|  pound ofair  |inplane| of fire | offire | of 10 | of fire offire | yards
second | in weight of —10 of fira | of 10 | of 10 | knots. Apeed speed In
initial of pro- per of 10 | knots. | knots. of 10 of 10 sight
velocity.|  jeetile. ceat. knata. knots. knota. bar.
I 10 11 13 13 14 15 16 17 18 10
Yards, Yards Yards. Yards, Yards | Yards, | Yards, | Yards. Yards, Yards, Feet.
16,000 47 -T1 8806 105 S H 204 115 1) 204 208
16, 100 47 -T2 592 167 39 206 116 90 206 211
16,200 47 ' 897 1G9 39 208 118 90 208 214
16,300 47 —T4 903 171 39 210 119 91 210 217
16,400 45 - T4 9086 174 S8 212 121 21 212 220
16,500 48 — T 915 176 39 215 122 92 215 223
16,600 48 -—T76 921 178 39 217 124 93 217 226
16,700 45 - 77 926 180 39 219 125 93 2190 230
16,800 48 —~T8 032 183 39 221 127 94 221 233
18,000 | 49 -78 | 938 | 185 | 890 | 223 | 18 94 223 236
17,000 40 —T0 HEY 187 39 225 130 HE 225 239
17,100 49 - 80 851 190 30 228 131 06 228 243
17,200 49 - 81 958 102 390 230 133 96 230 240
17,300 49 — 82 965 194 39 232 154 97 232 249
17,400 50 — 83 972 197 39 234 136 08 234 252
17,500 50 — 83 979 190 39 7 137 a9 237 256
17 . 60D 50 —54 950 201 39 259 139 09 230 250
17,700 50 —83 993 | 203 39 | 241 | 140 100 241 262
17,800 50 — 86 1,000 206 39 244 142 101 244 265
17, 500 i — 87 1,007 208 B 2440 143 102 2406 260
18,000 51 — 88 1,014 210 G4 248 145 103 248 27e
18,100 5l — K4 1,022 212 S 251 146 103 251 276
18,200 51 — 90 1,030 | 215 | 39 | 253 | 148 104 253 270
18,300 51 — 01 1,038 217 39 256 149 105 256 283
18,400 52 —02 1,046 219 39 258 151 106 258 256
18,500 52 - 94 1,054 222 39 261 152 107 2061 290
18,600 52 —95 1,062 | 224 39 | 263 | 154 108 263 203
18,700 52 — 06 1,000 226 39 2006 155 109 206 207
18,800 62 - 87 1,07 229 39 268 157 110 208 301
18,000 53 — 08 1,086 231 30 271 150 111 271 S5
19,000 53 =09 1.094 234 39 273 161 112 273 308

21



D

RANGE TABLE IFFOR 5-INCH GUN.

WeicHT or ProsecriLE, 50 Pounbs.

INnrrian Vevocrry, 3150 r.s.

Standard powder temperature, 90°F. ;
variation of +10°F. changes the initial velocity =420 f.s.

———

—

Inerense
in angle Danger
Angle of of de- ppace Mauai-
Hange. departure = angle parture Angle Timeof | Striking Dirift. for a mum
of elevation for 100 of fall, Hight., | wvelogity, target ordi-
plus jump. yanls 20 fect nate,
increase high.
I range.

1 2 i b 3 4 5 L T L]
Yards. . d Minules, |Minuba| * *  |Seconds | Fl-secs, Yards, Yards. Feet.
19,000 25 82.7 1,532.7 | 18.1 | 45 &3 |48.70 007 559.3 6@ | 10,642
19,100 25 &51.8 1,561.8 | 19.3 | 46 15 |49.16 908 509.1 6 | 10,850
19,200 26 11.1 | 1,571.1 | 19.6 | 46 37 [49.62]| 1,000 579.1 6 | 11,001
19,300 26 30.7 1,590.7 | 19.9 | 46 50 | 50.00| 1,001 580.4 6 | 11,275
19,400 26 50.6 1,610.6 | 20.2 | 47 21 |50.56]| 1,003 509.9 6 | 11,402
19,500 27 10.8 1,630.8 | 20.5 | 47 43 [51.04] 1,004 6G10.6 6| 11,712
19, 600 27 81.3 1,651.9 | 20.8 | 48 05 |51.52]| 1,000 621.5 6 | 11,835
19,700 2T 52.1 1,672.1 | 21.1 | 48 27 |52.01] 1,008 632.0 6 | 12,161
19,800 28 13.2 1,683.2 | 21.4 | 48 49 |52.50| 1,010 G43.9 6 | 12,380
19,900 28 34.0 1,714.6 | 21.8 | 49 11 [53.00] 1,012 655.4 6 | 12,622
20,000 28 56.4 1,736.4 | 22.1 | 49 33 |53.51| 1,014 667.2 6 | 12,857
20,100 20 18.5 1,768.5 | 22.4 | 40 506 [564.08]| 1,010 479,39 6 | 13,005
20,200 20 40.9 1,780.9 | 22.9 | 50 19 |54.56| 1,018 691.7 6 | 13,336
20,300 30 03.8 1,803.8 | €3.3 | 50 42 |55.10| 1,020 704.4 6 | 13,580
20,400 30 27.1 1,827.1 | 23.6 | 51 05 |55.65]| 1,022 717.4 6 | 13,827
20, 500 30 50.7 1,850.7 | 24.2 | 51 28 |56.21| 1,024 730.8 5 | 14,007
20, 600 31 14.9 1,8B74.9 | 24.6 | 51 51 | 56.78] 1,020 T4h.0 5 | 14,331
20,700 31 390.5 1,699.5 | 25.2 | 562 15 |57.36] 1,028 758.8 5 | 14,500
20, 500 32 04.7 1,924.7 | 25.7 | 52 399 |57.95| 1,030 Ti3.4 5 | 14,855
20, 100 32 30.4 1,950.4 | 26.2 | 533 03 |58.55| 1,032 T88.4 &5 | 15,127
21,000 32 50.0 1,076.6 | 26.9 | 63 27 |59.15] 1,034 805.8 5 | 15,407
21,100 33 23.5 2,003.5 | 27.6 | 53 51 |59.77| 1,086 8519.7 5 | 15,600
21,200 3 51.1 2,031.1 | 28.3 |54 15 |60.41| 1,088 836.2 5| 15,985
21,300 34 19.4 2,059.4 (29,1 | 54 38D [61.07] 1,040 853.8 5 | 16,305
21,400 34 48.5 2,088.5 | 20.0 | 55 03 |61.75) 1,042 871.0 b | 16,027
21,500 35 18.4 2,118.4 | 50.9 | 65 28 |62.45| 1,044 ®80.3 4 | 16,062
21,600 35 40.3 2,149.8 | 31.9 | 556 53 |63.17T| 1,046 908.3 4 | 17,811
21,700 36 21.2 2,181.2 | 33,1 | 56 18 |63.91| 1,048 928.1 4 | 17,0675
21,800 36 54.3 2,214.3 | 34.8 | 56 43 |64.67] 1,050 048.8 4 | 18,055
21,900 47 8.0 2,248.6 | 356.8 | 57 08 |65.45| 1,052 970.5 4 | 18,452
22,000 48 04.4 2.2684.4 | 37.4 | 57 33 )|66.25]| 1,054 993.3 4 | 18,807




D

RANGE TABLE FOR 5-INCH GUN.

WerenT or Prosecting, 50 Pounps.

INtTiaL Vevocity, 3150 F.s.

standard powder temperature, 90°F.;
variation of +10°F. changes the initial velocity +20 f.s.

Devia- Change
! Devia- tion for in
(Change Change Change Change | Change | Change tion for lateral height
of of of of of aof Devia- lateral motion of
range range range ronge | range | range | tion for | metion of impact
for for for for for for lateral of gun target for
Range varia- varia- varia- wind | motion | motion | wind [IErpen- PETpen- varia-
tion of tion of tion in com~ | of gun |of target| com- dicular dicular tion
+10 =1 density | ponent |in plane | in plane | ponent | to line toline | of 100
feet per pound of air in plane | of fire | of fire | of 10 of firo of fire varda
second | in weight of —10 of fire | of 10 | of 10 | knots ppeed speed in
initial of pro- per of 10 | knots. | knots. of 10 of 10 pight
veloaity.|  jectile. cent. knota. knots, knots bar.
1 10 11 12 13 14 I5 16 17 13 19
Yards, Yards, Yards, Yards. Yards | Yards. | Yards. | Yards Yards. Yards. Flest,
18,000 53 — 09 1,004 234 49 A H 161 112 273 409
19,100 53 — 101 1,103 236 39 276 162 113 276 313
19,200 a4 — 102 1,112 239 39 278 164 114 278 317
19,300 33 — 103 1,121 241 a9 281 166 115 281 5 |
19,400 54 — 104 1,130 244 39 283 1G8 116 283 325
19,500 54 — 108 1,139 246 39 286 169 117 286G 329
19,600 34 — 107 1,148 249 40 2890 171 118 289 333
19,700 54 — 108 1,157 252 40 292 173 119 202 337
19,800 34 — 109 1,166 255 40 205 175 120 295 342
19,900 55 -—111 1, 175 258 40 208 177 121 208 347
20, 000 55 —112 1,184 261 40 301 179 122 301 352
20, 100 55 —113 1,198 264 40 304 181 123 304 357
20,200 a5 —114 1,202 267 40 S07 183 124 307 362
20,300 35 —116 1. 211 270 41 510 185 125 310 367
£0, 400 S — 11 1,220 273 41 313 187 126 313 372
20,500 56 -~ 118 1,220 276 41 G16 189 127 3106 377
20,600 at — 119 1,238 279 41 319 191 128 319 382
20,700 50 —121 1,247 282 41 S22 193 129 J22 387
20,800 a0 — 122 1,256 285 42 325 195 131 325 393
20,900 a7 — 123 1,265 288 42 329 197 132 3290 399
21,000 | 57 —125 1,274 | 201 42 | 333 | 109 134 333 | 405
21,100 57 — 126 1,282 294 43 33T 201 135 337 411
21,200 57 — 127 1,200 297 43 941 203 137 341 417
21,300 57 — 128 1,298 300 44 345 205 138 345 423
21,400 58 — 130 1,306 J05 44 349 207 140 3490 430
21,5600 58 — 131 1,314 306 45 358 200 141 358 436
21,600 a8 — 152 1,322 309 46 357 211 143 357 442
21,700 | 58 —133 1,330 | 812 47 | 861 | 214 144 361 449
21,800 | 358 —135 1,338 | 315 48 | 365 | 217 146 365 457
21,900 | 59 —136 1,346 | 519 49 | 360 | 220 148 369 464
22,000 | 59 — 187 1.854 | 323 50 | 878 | 223 150 373 472

23
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RANGE TABLE FOR 5-INCH GUN.

WeigHr or ProjectiLg, 50 PouNDs.

Intrian Vevocity, 3150 F.s.

Standard powder temperature, 90°F.;
variation of +10°F. changes the initial veloeity + 20 f.s.

Inerease
in angle Danger
Angle of of de- spoee Maxi-
Range. depurture =nangle parfure Angle Timeof | Striking Drift. for & mum
of elevation for 100 of fail. flight. velocity. target ordi-
plus jump. yards 20 foot nnto,
incronse high.
in range.

1 2 2a 2b 3 4 5 ] ) 8
Yards. " ¢ Minutes, | Minutes.| © . Seconds, |  Fi.-acca, Yarda, Yards, Feel,
22,000 38 04.4 2.284.4 | 37.4 | 57 83 | 66.23 1,054 993.35 4 | 18,867
£2,100 38 41.8 | 2,321.8|30.3 |58 03 |67.07]| 1,057 1,017.4 4 | 19,340
22 . 200 39 21.1 2.361.1 | 41.4 | 58 38 |67.93| 1,061 1,043.0 4| 19,810
22 . 300 40 02.5 2.402.5 | 61.5 | 59 18 |68.95| 1,065 1,070.3 4 | 20,600
22, 400 41 04.0 2.,464.0 | 78,0 | 60 08 |70.28] 1,069 1,008.5 4 | 21,480
22,500 42 22.0 2.542.0 [113.0 | 61 10 | 72.05| 1,073 1,130.8 4 | 22,560
22 600 44 15.0 2.655.0 |..... 62 24 |74.45| 1,077 1,164.4 3 | 23,860




D

RANGE TABLE FOR 5-INCH GUN.

WergnT or ProJectine, 50 Pouxnps. INiTIAL VELOCITY, 3150 F.8,

Standard powder temperature, 90°F. ;
variation of -+ 10°F. changes the initial veloeity +20 {.s,

— —
Bp—

Devia- Change
Davia- tion for | in
Change | Change Change | Change | Change | Change tion for Interal height
of of of of of of Devia- lateral motion of
Fange range range range | raoge | runge |tion for | motion of impact
for for for for for for lateral of gun target for
Range, varia- varia- varin- wind | motion | motion | wind perpen- perpen- varin-
tion of tion of Lion in eom- | of gun [of target| coin- dicular dicular tion
410 -1 density ponent |in plane | in plane | ponent Lo line to line of 100
foet per pound af air in plane | of fire | of fire | of 10 of fire of fire yards
pecond | in weight of —10 of fira | of 10 of 10 | knots. apeed speed in
initial of pro- per of 10 | knots. | knols, of 10 of 10 sight
veloeity.]  jectile. cent. knota. knota. knota. bar,
| 10 11 12 13 14 15 16 17 18 10
Yards. Yards, Yards. Yards. Yards. | Yarde. | Yards. | Yarde Yards. Yards. Feel,
22,000 1 — 137 1,354 323 50 373 223 150 379 472
22,100 59 — 138 1,362 327 50 377 246 151 377 481
22 200 590 — 140 1,370 331 al 352 220 153 382 402
22,300 59 — 141 1,378 335 o3 ictad 233 155 388 505
22, f}_ﬂﬂ G0 —14%2 1,386 340 56 306 237 159 3906 522
22,500 60 — 143 1,304 345 61 406 242 164 406 H45
22,600 G0 — 144 1,402 351 68 419 249 170 419 574

25
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RANGE TABLE FOR 6-INCH GUN.

WEeiGaT or ProJecTILE, 105 PoUNDS. IntriaL Vevocrry, 2600 p.s.

Standard powder temperature, 90°F_;
variation of +10°F. changes the initial velocity +20 f.s.

I
!l-m::_: of de- Dan:?r M
gy Angle | Timeof | Striking Hpace fae Az
Range | asgleof Ele- | orfall | “migne |velouty | Deift | Aot | fumm
jump high
1 2 4 > 6 T 8

Yardsa .- I s RSevonds | Fi.-Hee, Yurds Yards Feet
1,000 25.6 27 1.20 2,413 0.2 1,000 (;
1,100 28,4 80 | 1.82 | 2,395 20 1,100 i
1,200 31.2 33 1.44 2,377 .3 1,200 8
1,300 a4.0 a6 1.57 2,309 A 1,300 4
1,400 6.8 19 1.70 | 2,341 51 1,400 10
1,600 39.6 43 1.83 2,323 .8 1,500 12
1,600 42.5 46 1.96 2,306 .6 1,600 14
1,7 45.4 50 2.09 2,287 e | 1,700 16
1,800 48.3 Do 2.22 2,269 .8 1,800 19
1,900 51.3 67 2.36 2,252 9 488 22
2,000 54.3 1 00 2.49 2,235 1.0 453 20
2100 B7.3 1 4 2.62 2,218 151 421 28
2,200 1 00.4 1 07 2.76 2,201 1.2 302 31
2,300 1 03.5 1 11 2.90 2,184 1.3 3606 24
2,400 1 06.6 1 16 3.04 2,167 1.0 343 31
2,600 1 09.8 1 19 3.18 2,150 1.6 322 41
2,600 1 13.0 1 23 3.32 2,133 1.8 303 45
2,700 1l 16.2 1 27 46 2,116 1.9 2806 49
2,800 1 19.6 1 21 u. 60 2 099 2.1 271 63
2,900 1 2.8 1 36 3.74 2,083 3.2 268 o7
3,000 1 26.1 1 40 3.89 2,067 2.4 246 61
3,100 1 29.5 1 456 4.08 2,051 2.6 234 (N
3,200 | 1 382.9 1 49 4.18 2,085 2.8 223 71
3,300 1 386.3 1 &4 4.33 2,019 3.0 213 76
3,400 1 399.8 1 /58 4.48 2,003 3-2 204 81
3,000 1 43.3 2 03 4.63 1,987 3.5 195 80
3,600 1 46.8 2 08 4.78 1,971 3.7 187 92
3,700 1 50.4 2 13 4.93 1,955 4.0 179 08
3,800 1 564.0 2 18 5.08 1,939 4.3 172 104
3.900 1 b7.7 3 24 D.24 1,924 4.6 165 111
4,000 2 01.4 T 29 5.40 1,909 4.9 159 118




E

RANGE TABLE FOR 6-INCH GUN.

WereaT or ProJecTILE, 105 POoUNDS.

Standard powder temperature, 90°F, ;

INiTIAL VELOCITY, 2600 F.8.

variation of + 10°F, changes the initial velocity +20 f.s.

Change Change Change | Change | Change | Chan t?:;i?";' t?::l;:" 15":&?&

of range ?:rrm of ran of range | of range | of mnE;& tﬂﬂ:"{;’, E:Eﬁg}l E:;ff;} of {m-

for vari- | ,iion of | for vari- | forwind | formo- | formo- | %0l | Grgun | of target I?:ﬂtlif:l‘

Range| 350000 | 3 | Atienof | compo | Homol | teuty| wind | perpen- | perpen- | tion of

: poundsin J0mpo- dicular icular 4100
AT lf weight g{_l";:" ol h““; 1!3 P tlt;'ﬂ h“"} ';fﬂ. nent of 12 | to line of | to line of | yirgs in

: of pro- Per o g e knols fire, fire, i
veloeity jectile cent knots knots knots speed of of lhﬁt
12 Enots | 12 knots
1 10 31 12 13 14 15 16 17 18 10

Yards | Yards Yards Yards Yards Yards Yards Yurds Yards Yards Feet
1,000 35 18 5 1 7 Bl i 8 8 2
1,100 a9 20 6 1 8 ][R 9 9 2
1,200 42 21 7 1 9 FOR T, A, OH 10 10 2
1,300 45 22 8 1 9 10 o e 10 10 3
1,400 48 23 4 1 10 Y bt 11 11 3
1,500 651 24 10 2 11 5 ¢ ST 12 12 3
1,600 65 26 11 p) 12 18l esashs 13 13 2
1,700 68 27 12 2 12 14 | cssasss 14 14 4
1,800 61 28 14 2 13 A5 | scunivei 14 15 4
1,900 64 29 16 2 13 [ | [ 15 16 5
2,000 67 30 18 3 14 17 1 16 17 6
2,100 70 a1 20 3 15 18 1 17 18 5
2,200 73 32 23 3 15 19 1 18 19 6
2,300 76 33 25 3 16 20 2 18 20 6
2,400 79 24 28 4 16 21 2 19 21 7
2,600 82 35 30 ] 17 29 ) 20 22 7
2,600 86 36 33 4 18 23 2 a1 23 7
2,700 88 37 35 B 18 24 2 211 24 8
2,800 a1 28 38 5 19 24 3 22 24 8
2,900 94 39 40 6 19 25 3 22 25 9
3,000 96 39 43 (i 20 26 3 23 26 9
3,100 99 40 46 0 21 27 3 24 27 0
3,200 101 40 49 7 21 28 3 a5 28 10
3,300 104 41 52 7 22 29 q 25 29 10
3,400 106 41 &b 8 22 20 4 26 30 11
3,500 109 42 58 S 23 31 1 27 31 11
3,600 112 42 61 8 24 32 4 28 32 11
3,700 114 43 65 9 24 23 4 29 33 12
3,800 117 43 68 9 25 34 b 29 34 12
3.800 119 14 72 10 25 35 5 30 35 13
4,000 122 44 75 10 26 36 5 31 36 13




K

RANGE TABLE FOR 7-INCH GUN.

WEeigaT OF PrOJECTILE, 165 POoUNDS.

INiTIAL VELOCITY, 2700 F.8,

Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial velocity +20 f.s.

= —

—

An[.':!i of de- Dan:;:r as
parturcs vl Time of | Strik ; spuce for Max-
Pange | angle of ele- | orfy | Tgpd | velooity | Drift | atarget | imum
plus jump high
1 2 3 4 b i 7 8

Yards o A Seconds | Fit.-8ee. Yards Yards Feet
6,000 3 00.4 3 56 8.17 1,810 11.8 L) 269
6,100 3 04.3 4 02 8.33 1,798 12.3 97 280
6,200 3 08.3 4 O 8.50 1,785 12.8 94 291
6,200 s 12.3 4 14 8.67 1,773 13.3 92 203
6,400 o 16.4 4 21 8.84 1,760 13.8 89 51b
6,500 3 20.6 4 28 9.01 1,748 14.4 87 328
6,600 3 24.6 4 35 9.18 1,736 15.0 84 a41
6,700 3 28.% 4 42 9.36 1,725 15.6 82 364
6,500 3 33.0 4 49 9.53 1,713 16.2 80 367
6,900 s 37.3 4 b6 9.71 1,702 16.8 18 a81
7,000 3 41.6 b 03 9.89 1,690 17.4 6 295
7.100 g 46.0 b 10 10.07 1,678 18.0 T4 409
7,200 3 50.4 b 17 10.25 1,667 18.7 T2 424
7,300 3 54.8 b 26 10.43 1,656 19.4 T0 439
7,400 g 59.3 b 33 10.61 1,645 20.1 69 455
7,600 4 03.B b 41 10.80 | 1,634 20.8 67 471




K

RANGE TABLE FOR 7-INCH GUN.

WeigHT or PrROJECTILE, 165 POUNDS,

Standard powder temperature, 90°F.;

. INmmAL VeELocITY, 2700 F.8.

variation of +10°F. changes the initial velocity +20 f.s.

—
—

Devi- Devia- Cha
Change Change Change Change Change Change - tion for tion for |, hnﬂgﬁt
of range Efrr‘,:‘,tfi of range | of range | of range | of range tE;:E: }ﬂ';r Eﬁiﬂ:; Er?;f{::{ of i]:::n,
for vari- ation of for vari- | forwind for mo- for mo- Vi basal ol Ehn of target pact for
Ranga | 3tion of +4 ation of | compo- tion of tionof wind perpen- perpens :flanavl
BRge | _£50foot- dndsin | density nent in gun in | target in compo- Hictilar s Tan “ﬂﬂg
seconds pfwight of air of | plane of lane of | planeof | ,one 510 | 10 line of | to line of iré
initial of pro- | 10 per |fire of 12 | fire of 12 | fire of 12 | ™ 0 P fire Yar ﬁin
velocity ju:.ﬂilf: cent knots knots knots spec rI,Df apeed’uf E;‘,E,.t
12 knots 12 Enots
1 10 11 12 13 14 15 16 17 15 19
Yards | Yards Yards | Yards Yards Yards Yards Yards Yards Yards Feet
6.000 169 51 140 19 26 55 10 45 55 20
6,100 171 ol 145 20 36 oh 10 45 1] 21
6,200 173 6l 149 20 37 a7 11 46 BT 21
3,300 175 b1 154 21 a7 58 11 47 H8 22
6,400 177 61 158 21 38 a3 12 48 b9 23
6, 500 179 | 163 22 28 61 12 49 61 23
6,600 182 51 168 23 39 62 12 49 62 24
6,700 184 51 173 23 39 o 13 B0 63 24
6,800 186 bl 178 24 40 64 13 B0 64 2b
5,900 188 ol 183 24 40 65 14 51 65 25
7,000 190 5l 188 PAT 41 67 14 b2 67 26
7,100 192 ol 193 2h 41 68 14 62 68 2T
7,200 194 bl 188 26 42 69 15 Ha 69 27
7,300 196 5l 203 27 42 70 16 54 10 28
7,400 198 b 208 28 43 71 16 a0 il 28
7,500 200 50 214 29 43 73 16 56 TE___ i 29

29
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RANGE TABLE IFOR 8-INCH GUN.
WEeicHT oF PrOJECTILE, 260 PoUNnDps. IntTiaL Vevociry, 2750 r.s.

Standard powder temperature, 90°F.;
variation of £+ 10°F, changes the initial velocity +20 f.s.

.ﬂmg:}.: of de- Danger &

il Angle Time of | Striki spuce tor B
Ranes | ane e e | offall | “might | velooity | Drit | alirest | fmum

plus jump high
1 2 o 4 ] 6 7 f

Yards Y A SBeconds | Fil.-8eo. Yards Yards Feet
7,000 g 20.7 4 19 9.30 1,876 15.4 a0 250
7,100 3 24.4| 4 25 9.46 | 1,866 15.9 88 362
7,200 s 28.1 4 31 9.62 1,855 16.4 86 37D
7,300 g a1.9 4 87 0.78 1,845 17.0 54 488
7,400 3 o010 4 43 0.94 1,834 17.6 §2 401
7,600 3 39.6 4 49 10.11 1,824 18.2 S0 414
7,600 3 43.4 4 BB 10.27 1,813 18.8 78 428
7,700 o 47.3 5 02 10.44 1,803 19.4 (¥ 442
7,800 3 651.2 5 08 10.61 1,793 20.0 5 456
7.900 3 b6.1 2 156 10.78 1,783 20.6 74 4750
8,000 3 59.1 B 21 10.956 1,773 21.3 72 485
8,100 4 03.1 b 28 11.12 1,763 22.0 71 500
8,200 4 07.2 5 34 11.29 1703 22.7 69 16
8,300 4 11.3 b 41 11.49 1,743 23.4 6R 632
8,400 4 15.4 o 47 11.64 1,733 24.1 66 048
8,500 4 19.6 5 b4 11.81 1,724 24 .8 H7 HG4




Range

1

—
Yards

7,000

7,100
7,200
7,600
7,400
7.500

7,000
7,700
T7.800
7.500
8,000

8,100
8,200
8,300
8,400
8,600

G

RANGE TABLE FOR 8-INCH GUN.

WelcHT 0oF Prosecring, 260 Pounps.

Standard powder temperature, 90°F.;

Inrrian VELociTy, 2750 F.8.

variation of + 10°F. changes the initial velocity + 20 f.s,

Ch Change Cha
of range | SLrange | o vl
for vari- ation of for vari-
et Nl S Sl o K
- 1o . 1%
seconids Fﬂ,“';'iﬂ“ of nlr gf
initial | p'f,;_ 10 per
velocity Jectile cent
10 11 13
Yards Yardse Yards
197 43 157
199 43 162
201 43 166
208 43 171
2056 413 176
207 43 180
200 43 184
211 43 180
213 42 194
=1b 42 195
215 42 204
219 42 209
221 42 214
259 11 219
225 41 o
221 41 229

Change
of range
for wind
COmpo-
nent in
lane of
& of 12
knots

13

Yards

21

22
22
23
23
24

25
20
26
21
28

29
30

30
a1

b tir | tion T
t ar on lor
Change | Change | pevia. | lateral | lateral
for .:,f_ﬁ fos Win Ltion lor motion motion
tion of tion of lateral of gun | of target
gunin | target in wind perpens Egtrpuu-
lane of lane of | €ompo- | dicular icular
e of 12 | fire of 12 nent of 12 | Lo line of | to line of
kuots knots knotd fire, fire,
speed of | speed of
12 knots 3 knots
14 15 10 17T 18
Yards Yards Yards Yards Yarids
42 63 11 b2 63
42 64 11 ] G4
43 (il 12 53 65
43 (HH 12 HE | HH
44 L] 13 od 07
44 68 13 &G (8
44 G 13 i1} 639
45 70 14 56 70
15 ¥ ¥ 14 D1 92
16 3 15 58 73
47 (k! 15 0d i
47 To 15 ] i
48 76 16 61 76
18 (L 16 Gl 8
49 79 17 (2 T
49 80 17 63 80

Change
in height
of im-
pact lor
varia-
tion of
=100
yards in
sight
bar

10

Foot
23

a1



H

WEiGHT oF ProsecTiLE, 510 POUNDS.

IxrTiAL VELOCITY, 2700 F.S.

RANGE TABLE FOR 10-INCH GUN.

Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial velocity 20 {.s.

\
!mglli'rr of de- Dung?r "
partures Angl Ti t | striki spiace for A%
nange | asiegiie- | SRS | Tt | Silkay | one | Tl | fn
plus jump high
1 2 4 B G i B
Yards e B Seconds | Fl.-8Bee. Yards Yords Feel
10,000 5 10.0| 6 54| 13.93| 1,748| 34.2 55 784
I
10,100 b 14.2 7 01 14.10 1,741 a0.1 o4 sS04
10,200 65 18.4| 7 08| 14.28| 1733 36.0 53 824
10,300 B 22.6 T 1b 14 .45 1,726 36.9 53 844
10,400 5 26.8 T 22 14.63 1,718 o1.9 b2 860
10,500 5 31.0 T 29 14.80 1,711 38.9 51 886
10,600 b 4b.3 7 30 14,98 1,704 39.9 50 908
10,700 o6 29.6 T 43 16.15 1,697 40.9 49 a0
11,800 8 43.9 T B0 16.33 1,690 41.9 49 952
10,900 o2 48.3 T o1 15.51 | 1,683 42.9 48 974
11,000 b 62.7 8 05 15.69 | 1,676 44.0 47 997
11,100 b b7.1 8 12 15.87 1,669 45.0 46 1,020
11,200 i 01.6 8 20 16.06 1,662 46.1 46 1,044
11,300 6 06.1 8 27 16.24 1,666 47 .2 45 1,068
11,400 6 10.6 g 35 16.43 1,649 48.3 45 1,092
11,500 6 15.1 8 42 16.61 1,642 49 .4 44 1,117

32



RANGE TABLE FOR 10-INCE

H

Weieur or ProJecTILE, 510 POUNDS.

Standard powder temperature, 90°F.;

GUN.

InrriaL VeErociTy, 2700 r.s.

variation of +10°F. changes the initial velocity + 20 f.s.

Change t?c:‘:: i'.lP-:;r :,Eﬁriﬁr Chituge
i ®
uﬁmﬁ ;:gr“:,ﬁ ﬁh :aI:*:g:& uﬁhrshtrjl;:& :ﬁiﬁﬂfgﬂ [gh3315$“ t]i::fl:rlgr EE‘EE& l}n“;fif;?:- Innlfhiirﬁflt
for vari- | coo 00y | for vari- | forwind | formo- | formo- lateral fgun | of target Piﬂt,ffi'r
ation of | ation of | compo- tion of tion of ] : VArid
Range =+50 foot- =10 density nent in gunin | target in wind kel S SF”_'E“ tion of
seconds [m“f“'!ﬂn of air of | plane of laneof | planeof | compo- | dicular icular =100
initial | WEEBE | 410 per dre of 12 | fire of 12 | dre of 12 Hemt QLI To g of | Sobunol | ysee i
velocity je ﬂ[;“ B cent knots knots knots spee d' ot spe ml'u! Bﬂﬂal:t
12 knotis 12 knots
1 10 11 12 13 1k 15 16 17 18 19
Yards Yards Yards Yards Tards Yards Yards Yards Yarda Yards Feot
10,000 276 b6 253 35 09 94 19 (1] 94 a6
10,100 T8 oh 258 30 60 95 19 76 95 o1
10,200 280 66 262 ab 60 96 20 T 96 3T
10,300 282 o6 267 37 61 98 20 i 98 38
10,400 284 ah 21l 37 61 a9 20 8 99 38
10,500 286 a9 276 a8 62 100 21 79 100 29
10,600 288 0o 280 39 62 101 21 &0 101 41)
10,700 290 6b 280 40 63 102 23 81 102 41
10,800 292 ah 290 40 63 104 22 81 104 41
10,900 294 b4 205 41 64 105 23 82 106 2
11,000 296 54 200 42 64 106 23 83 104 49
11,100 208 04 305 43 64 107 23 84 107 H
11,200 300 b3 a10 44 65 108 24 83 108 4
11,300 303 53 915 44 65 110 24 35 110 45
11,400) 205 b3 220 45 66 111 25 86 111 45
11,600 307 52 325 46 66 112 25 81 112 46




I

RANGE TABLE FOR 12-INCH GUN.

Waicat or Prosecrine, 870 Pounps.

Standard powder temperature, 90°F. ;
variation of +10°I". changes the initial velocity + 20 {.s.

Inrrian VeELocrry, 2900 r.s,

Angle of de- D:l'n:}!r "

parturess Angl Ti { Striki Ejxace 1O ax=
maoee | el | 0805 | Timaet | S | oo | e | i

plus jump high

1 2 a 4 1 1] T H

Yards L S Seconds | Fi.-8ce. Yards Yards Fect
1,000 20.3 21 1.05 2RO | < cssis 1,000 b
1,100 92,3 92| 115 2792 .......| 1,00 6
1,200 24 .4 26 1.26 BT8E | svivens 1,200 T
1,300 26.5 27 : E5 i) BTTR | siaentans 1,300 5
1,400 28.6 29 148 | 2964 | .viins 1,400 9
1,500 al.7 32 1.59 1% B 1,600 10
1,600 32.8 e | 1.70 8788 | vivnne 1,600 11
1,700 34.9 a6 1.81 - Ay b Y [ ; 1,700 12
1,800 a7.0 38 1.92 S0aD | s vsns : 1,800 14
1,900 39.2 40 2.03 o 1 TR (R : 1,800 16
2,000 41.4 43 2.14 2,706 1.0 2,000 18
2,100 43.6 45 2.25 2,606 ; A | 2,100 20
2,200 45.8 418 2.36 2,687 1.3 581 29
2,300 48.0 bl 2.47 2,677 3k Hd4 24
2,400 50.2 Db 2.08 2,668 1.4 b1l 26
2,500 2.4 0o 2.70 2,668 1.6 481 29
2,600 4.0 i 2.81 2,648 1.6 455 a3l
2.700 56.8 1 00 2.93 2,639 1.7 431 a4
2,800 53.0 1 03 3.04 2,630 1.8 409 37
2,900 1 01,2 1 06| 316 2621 1.9 890 40
3,000 1 (3.5 1 08 3.27 2,612 2:0 373 43
3,100 1 05.7 1. 11 3.39 2,602 Bl 266 46
3,200 1 08.0 1 13 3.50 2,003 2.2 a40 419
3,300 1 10.3 1 16 3.62 2,084 2.3 026 i
3,400 1. 12.6 1 18 3.73 2,675 2.0 ol4 o
3,500 1 14.9 1 21 .86 2,066 2.6 R{IE G0
3,600 1 17.2 1 23 3.96 2,657 2.8 294 G4
3,700 1 19.5 1 26 4.08 2,048 2.9 284 68
3,800 1 21.8 1 29 4.20) 2,639 3.1 27 (1
3,900 1 24.2 1 32 4.32 2,030 3.2 204 6
4,000 1 26.6 1 36 4.44 2,521 9.1 2hb 80
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RANGE TABLE FOR 12-INCH GUN.

WeiaaT o Prosecring, 870 Pounps.

Standard powder temperature, 90°F, ;

Intrran Vevocrry, 2900 r.s.

variation of + 10°F, changes the initial veloeity +20 {.s.

e
=;

Yards

1,000

1,100
1,200
1,300
1,400
1,500

1,600
1,700
1,800
1,900
2,000

2,100
2,200
2,300
2,400
2,600

2,600
2,700
2,800
2,900
3,000

2,100
3,200
8,300
3,400
3,600

8,600
8,700
8,800
3,900
4,000

Change

Ch Cha

of range | Ol Tange | o¢riice
for vari- ation ot for vari-
miug}:tf ﬁ,“' ni;:inn“ut
:Eggﬁndl P':':LT ;{“ 0 I'Tf r g {
initial | pg;u- =10 per

velocity jeetile cent

10 11 12 |
Yardas Yards Yards
37 e S
41 31 =

44 M | coniinne
1 14 ) [t
o0 11 1
b3 12 2
b6 13 3
59 13 4
62 14 o
65 14 (¥
T 15 7
70 16 8
T2 16 4
75 17 10
77 T 11
8 18 13
83 19 14
&5 19 146
88 20 17
a0 20 19
93 21 20
96 b 22
99 22 23
102 £3 26
100 20 27
107 24 260
110 24 11
113 20 a3
115 ab 30
118 26 37
121 20 ad

Change
of range
for wind
COmpo-
nent in
lane of
re of 12
knota

lllllll

lllllll
lllllll
iiiiiii
lllllll

!!!!!!!

IIIIIII
lllllll

lllllll

B B2 23 b2 bD [ o= = - I e R B = = = -

N ]

J}nv ir-:I - t?nvi F Change
rﬁhﬁ:l“:“ 'ﬂh:ﬂlg& Dovin- ln.ﬂtl:eg: 1 | Tateral Iu“t! lii[g!lt
Siy o P tltun for | motion nmtiuni pact for
tionof | tionof :'r"l“’:sl I?Errg& n:mlrl;: "Eﬂ;:.'- varia-
ﬁﬂ:ﬂl:' tﬂfm ;? compo- | dicular dicular t:IEZJInﬂg b
re of 12 | fire of 12 | Rentof12 | to line of | to lineof | virds i
knots knots KRots IPE:E' ST :pgt:l:!.'n! .h{E]r“
12 kuots | 12 knota
14 15 10 17 18 190
Yards Yards Yards Yards Yards FPeet
1 Tlassneis 7 T 2
8 8leevnes 8 8 2
8 5 B . 8 9 2
9 9 lmaaeie 9 J 2
J e 1 4 O 4 10 2
10 L | wannan 10 11 3
11 » (v 4 e 11 12 3
11 R |iawiness 12 12 3
12 i 3 S B 12 13 3
12 18 |- veswman 13 13 J
13 W ssaan 14 1 4
14 ) e 15 15 1
14 B lesinean 15 16 4
15 10| svainy 16 16 1
15 e 8 e 16 17 1
106 L Lawwian 17 18 0
17 it H) g 18 19 5
18 & | i 19 20 i
18 L TR 19 20 5
19 G B 20 2l b
20 22 1 21 22 (i
21 23 1 22 23 (0
21 24 1 22 24 6
22 24 1 23 24 6
22 2h 1 23 25 6
23 26 1 24 20 T
24 27 1 25 27 7
24 28 1 26 28 7
25 28 1 26 28 7
25 29 2 27 29 7
26 30 2 28 30 8
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RANGE TABLE FOR 12-INCH GUN.

WeiGgHT oF ProJecTILE, 870 POUNDS. Intrian Verocity, 2900 ».s.

Standard powder temperature, 90°F. ;
variation of + 10°F. changes the initial veloecity +20 f.s.

—

i |
hn:l: of de- 'Ihn::r u
PEIERTCS Angle Time of | Striking ; SPQCE e v
mange | on | offall | “gight | velocity | Prift | alsrest | imom
plus jump high
1 2 3 4 5 G 7 8

Yards | ., . ¥ Neconds | Ft.-Sce. Yards Yards Feel
19,000 10 16,4 | 15 44 28.10 1,624 147.3 24 3,195
19,100 10 20.3| 15 53 28.30 1,520 149.5 24 3,241
19,200 10 256.2 | 16 02 28.50 1,617 151.7 24 3,288
19,300 10 30.1 | 16 11 28.70 1,613 154.0) 23 3,336
19,400 10 36.0| 16 20 28.90 1,510 156.3 23 3,383
19,600 10 40.0 | 16 29 29.11 1,606 158.6 23 3,432
19,600 10 45.0 | 16 38 29.31 1,603 161.0 23 3,481
19,700 10 50.0 | 16 47 29.52 1,499 163.4 22 3,531
19,800 10 b5.0 | 16 56 29.72 1,496 165.8 22 3,081
19,900 11 00.0 | 17 06 29.93 1,492 168.2 22 3,631
20,000 11 06.1| 17 15 a0.13 1,489 170.6 21 3,682
20,100 11 10.2 | 17 26 30,34 1,485 1181 21 3,733
20,200 11 15.3 | 17T 34 ah.54 1,482 175.6 21 3,785
20,300 11 20.4 | 17 44 o0.75 1,479 178.1 21 3,837
20,400 11 256.5 | 17 &3 a0.95 1,476 180.7 21 3,890
20,600 11 30.6| 18 03 31.16 1,473 183.3 20 3,944
20,600 11 35.8| 18 13 31.37 1,470 185.9 20 3,998
20,700 11 41.0 | 18 22 21.58 1,467 188.6 20 4,052
20,800 11 46.2 | 18 32 31.79 1,464 191.3 20 4,107
20,900 11 61.4| 18 41 32.00 1,461 194.0 20 4,162
21,000 11 56.6 | 18 b1 32.21 1,458 196.7 19 4,218
21,100 12 01.8 | 19 00 32.42 1,465 199.5 19 4,274
21,200 12 07.1| 19 10 32.63 1,462 202.3 19 4,331
21,300 12 12.4| 19 20 o2.84 1,449 205.1 19 4,388
21,400 12 17.7| 19 30 oo .05 1,447 207.9 19 4,446
21,600 12 23.0| 19 40 93.27 1,444 210.8 19 4,504
21,600 12 28,31 19 B0 30,48 1,442 213.7 19 4,663
21,700 12 33.6 | 20 00 29.70 1,439 216.6 19 4,622
21,800 12 38.9 | 20 10 33.91 1,437 219.6 18 4,681
21,900 12 44.3| 20 20 24.13 1,434 222.6 18 4,741
22,000 12 49.7| 20 30 34.34 1,432 225.6 18 4,801




RANGE TABLE FOR 12-INC]

I

WeieaT oF ProJECTILE, 870 POoUNDS.

Standard powder temperature, 90°F.;

H GUN.

IntT1AL VELOCITY, 2900 F.8,

variation of +10°F. changes the initial veloeity +20 f.s.

1

Yards
19,000

19,100
19,200
19,300
19,400
19,500

19,600
19,700
19,800
19,900
20,000

20,100
20,200
20,300
20,400
20,500

20,600
20,700
20,800
20,900
21,000

21,100
21,200
21,300
21,400
21,500

21,600
21,700
21,800
21,900
22,000

Change
of range
for vari-
ation of
-+30 foot -

seconds

initial
velocity

10

Yarids

440

441
443
444
4410
447

448
450
451
463
454

456
457
459
460
462

465

467
468
470

472
473
475
476
478

480
481
483
484

486

Change
of range
for vari-
ation of

=10
poundsin
weight
ol pro-
jectile

11

Yards
27

27
26
26
26
26

25
25
25
24
24

lli.lun;- tf‘“;"
on for on for
of range | of tange | of range | of range | [Devia- | lateral | lateral
for vari- | for wind | formo- for mo- lateral ofgun | of target
ation of | compo- tion of tion of Sl perpen- )
density nent in gun in | target in cOMpo- Sfentay Sonlay
of uir of lane of lane of | plane of
10 per | fire of 12 | fire of 12 | fire of 12 Mﬂfu“lim 10 LIT of | to #T of
cent knots knots knots lpn.-;d' of ar;'ertl‘ e
12 knots | 12 knots
12 13 11 15 16 17 18

Yards Yards Yards Yards Yards Yards Yards
G78 HiT 15 190 5] 136 190
684 06 i 191 o6 136 191
G600 97 G 193 £4 137 193
696 98 o6 194 b7 137 194
T02 99 97 196 57 138 196

T08 100 07 197 58 139 197

714 101 07 198 ) 140 198
720 102 97 2 B9 140 200
726 103 98 201 G0 141 201
732 104 98 203 60 141 203
38 105 98 204 61 142 204
T4 106 099 205 62 143 205
750 107 99 207 G2 143 207
o6 108 99 208 63 144 208

1 109 100 210 63 144 210
68 110 100 211 G4 145 211

74 111 100 212 G 146 212

T80 112 101 214 65 147 214
786 113 101 215 G6 148 215
792 114 102 217 G4 149 217

T98 116 102 218 LT 150 218

801 116 102 219 G 151 219
810 117 103 221 G 162 221
816 118 103 222 69 163 222
822 119 104 224 70 153 224
828 121 104 225 71 154 225
R34 122 104 226 14 166 220

840 123 105 228 (p- 166 228

846 124 105 229 (E 166 229

852 125 106 221 13 157 231

858 127 106 232 T4 168 232

Change
in height
of im-
pact for
varia-
tion of
=100
yards in
sight

14

Feet
84

85
86

-

i

88
89

00
) |
91
02
93

94
95
o6

a8

29
100
100
101
102

103
104
106
106
107

108
109
110
111
112
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RANGE TABLE FOR 12-INCH GUN.

WeignT or ProsecriLe, 870 Pounps. INtTIAL VELOCITY, 2900 F.5.

Standard powder temperature, 90°F, ;
variation of + 10°F. ehanges the initial velocity +20 f.s.

A?Jl:lrtr ol de- Dnng:rr %
arture=s 1 1 gpace for ax-
Bance | angle ol sie- | offall | "aieht [ veloohty | Drift | agarest | tmam
# jump high
1 3 4 il 6 T s
Yards ol W Scconds | Fi.-Ser. “ards Yards Feat

22,000 12 49.7T | 20 80 24.04 1,422 225.6 1R 4,801
22,100 12 B66.1 | 20 40 o4.60 1,480 228.7 18 4 862
22,200 13 00.6 | 20 50 34.77 1,427 231.8 7 4923
22,300 183 06.9 | 21 00 o4.99 1,425 234.9 17 4,985
22,400 13 11.3| 21 10 35,20 1,422 238.0 17 6,047
22,500 -13 16.8 | 21 20 35.42 1,420 241.1 17 5,109
22,600 18 22.3]| 21 30 95.04 1,417 244 .3 17 5,172
22.700 13 27.8| 21 40 35.85 1,415 247.5 17 b. 2356
22,800 13 33.2 | 21 5O a26.07 1,413 250.7 16 5,299
22,900 13 38.8| 22 00 36.29 1,411 254.0 16 05,063
23,000 13 4.3 22 10 26.561 1,409 2b7.3 16 5,428
23,100 13 49.8 22 20 36.73 1,407 260.6 16 5,493
23,200 18 5&b6.4 22 80 36,95 1,405 264.0 16 5,509
23,200 14 01.0| 22 40 37.17 1403 | 267.4 16 6,625
23,400 14 06.6| 22 &0 37.39 1,401 270.8 16 5,601
23,500 14 12.2 ]| 23 01 37.61 1,400 274.2 16 b,7b8
23,600 14 17.9| 28 11 37.83 1,398 27T1.7 15 5,825
23,7 14 23.6| 23 22 38.00 1,397 281.2 15 5,893
23,800 14 29.3 | 23 232 38.27 1,395 284.7 156 0,061
23,900 14 35.0| 23 43 a8.49 1,394 288.2 16 6,00
24,000 14 40.7 | 23 53 38.72 1,892 291.8 16 6,000
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RANGE TABLE FOR 12-INCH GUN.

WEergHT oF ProOJECTILE, 870 POoUNDS.

Standard powder temperature, 90°F. ;

INtTIAL VELOCITY, 2900 F.S8.

variation of +10°F. changes the initial veloeity + 20 f.s.

Devia-

o tion for

Shange | of range | Ghanee | Chanee | Ghange | Chane | pevia. | lateral

for vari- : for vari- | for wind for mo- for mo-
ation of | Ation of | oyion of | compo- | tion of tionof | lateral | of gun
Range 4 50 fo0t- £10 density nent in gunin | target in wind E'r' bk
seconds pﬂzigﬂn of air of lane of slane of | plane of nE:ﬁTEfﬂ 12 | 1o 1{1[:1 ‘;L;i
1|.nl:11al of pro- =10 per re of 12 | fire of 12 | fire of 12 | ™ 0o fire,
vilooity jectile cent knots knota knots speed of
12 Knots
1 10 11 12 13 14 15 16 17

Yards | Yards Yaris Yards Yards Yards Yards Yards Yards
22,000 486 18 858 127 106 232 T4 158
22,100 488 17 864 128 106 233 5 159
22,200 489 17 870 129 107 235 i' 76 159
22,300 491 17 876 130 107 236 6 160
22,400 492 16 882 131 108 238 T 160
22,600 494 16 388 152 108 239 | T8 161
22,600 496 16 894 133 108 241 79 162
22,700 497 15 200 134 108 242 T 163
22,800 409 15 06 135 109 244 30 163
22,900 500 15 912 136 109 245 80 164
23,000 b2 16 918 137 109 247 81 163
23,100 B4 14 924 128 109 248 82 166
23,200 505 14 930 139 110 260 32 167
23,300 507 14 9326 140 110 251 8 167
23,400 508 13 942 141 111 263 83 168
23,600 510 13 048 143 111 2b4 81 169
23,600 512 13 954 144 111 255 86 170
23,700 513 12 961 145 112 257 86 171
23,800 b15 12 966 146 112 258 86 171
23,900 al6 12 97 147 113 260 87 | 172
24,000 b1g8 12 978 149 113 | 261 a8 173

Devia-
tion for
lateral
motion
of target
perpeti-
dicular
to line of
fire,
speed of
12 knots

18

Yards
282

233
236
236
238
239

241
242
244
245
247

| S -
O S G
= = oD

Change
in height
of im-
pact for
viarin-
tion of

=+-100
vards in
sight
bar

14

Feet
112

113
114
115
116
117

118
115
120
121
122

- 123
124
125
126
127

128
129
130
131
132

39
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RANGE TABLE FOR 13-INCH GUN.

WeicnT or Prosecring, 1130 Pounbps.

IN1TIAL VELOCITY, 2000 F.8.

Standard powder temperature, 90°F . ;
variation of + 10°F. changes the initial veloeity +20 f.s.

¥i

.km:h: of de- Dnn;?r =
partures= Krats T t | Strik ) space for ax-
Range | ANGe on . | offall | “Sight | veloeity | Deift | aferect | fmum
plus jump high
1 2 a8 4 5 3 7 A

Yards " : R Seconds | Ft.-See. Yards Yards Feet
10,000 9 29.7T| 12 28 18.89 1,327 63.6 30 1,458
10,100 9 37.4 12 40 19.12 1,323 65.3 30 1,474
10,200 9 4.2 | 12 652 19.36 1,318 7.0 29 1,611
10,200 9 53.0| 13 04 19.60 1,314 68.7 29 1,549
10,400 10 00.8 | 13 16 19.84 1,309 70.5 28 1,687
10,500 10 08.7 13 28 20.08 1,305 72.8 28 1,626
10,600 10 16.6 | 13 40 20.32 1,301 T4.2 28 1,665
10,700 10 24.6 13 53 20,56 1.297 6.1 27 1,706
10,800 10 32.7T1 14 05 20, 80 1,293 ! 8.0 27 1,746
10,900 10 40.8 | 14 18 21.04 1,289 | 80.0 26 1,7
11,000 10 48.9| 14 30| 21.29 1,285, 82.0 26 1,830
11,100 10 57.1 ]| 14 43 21.53 1,281 84.0 26 1,873
11,200 11 056.3 | 14 &b 21.78 1,278 86.1 25 1,916
11,300 11 13.6 | 16 08 22,03 1,274 88.2 26 1,960
11,400 11 21.9 ]| 16 21 22.28 1,271 90.4 24 2,006
11,500 | 11 30.2 | 15 34| 22.53 ) 1267 92.6 24 | 2,051
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RANGE TABLE FOR 13-INCH GUN.

WeigHT oF ProJecTILE, 1130 PoUNnDs.

Standard powder temperature, 90°F.;

IniTIAL VELOCITY, 2000 F.5.

variation of + 10°F. changes the initial velocity +20 f.s.

< —
—

Devia-

Devia- Change

Change tion for | tiom for | j; hei
s, | prranes | Snes | ks, | e | ofvesge [ (Beviee | lateral | dateral | oriar”
for vari- ation of for vari- | forwind for mo- for mo- Sstaval of g of target pa ind-r
Range Ation of | TH504T | ation of | compo- | tionof | tionof | Tying® | perpen- rpen | tion of

+-50 foot - density nent in gun in |target in lcalar Teola

weconds p:?;:d;{n of air of ;bhne of | planeof | planc of nmtgﬁl solime ot | o3 tos ;l =100
fnitial | °F FFN_ =10 per | fire of 12 | fire of 12 | fire of 12 | "0 fire, -y F‘.'idfu'"

velocity | Sectile cent knots knota knots 1?:,1 1 [ .Iﬁd 1{ hir

nols nols

1 10 11 12 13 11 13 1i} 17 18 19
Yards Yards Yarda Yards Yards Yards Yards Yards Yurds Yards Feot
10,000 363 25 243 48 79 128 20 103 128 66
10,100 266 20 247 49 80 130 26 104 130 f]
10,200 a69 20 251 ol 80 131 26 105 131 68
10,300 372 20 255 bi 81 133 7] 106 133 G9
10,400 275 25 259 b2 g1 134 27 107 134 70
10,500 378 29 264 o 82 136 28 108 136 72
10,600 281 25 268 54 83 138 28 109 138 73
10,700 a8 20 273 bb 84 139 29 110 139 T4
10,800 386 20 277 ol 84 141 29 111 141 5
10,900 488 26 282 b7 RS 142 30 112 142 [l
11,000 a9l 24 286 58 80 144 10 114 144 8
11,100 394 24 291 od 87 146 a1 115 146 9
11,200 396 24 295 60 87 147 31 116 147 80
11,300 399 24 300 61 88 149 32 117 149 81
11,400 40 24 304 62 88 150 32 118 150 82
11,600 404 24 309 64 89 162 33 119 162 84

41
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RANGE TABLE FOR 14-INCH GUN. (REDUCED CHARGE)
WeieaT oF ProJEcTILE, 1400 POUNDS. INITIAL VELOCITY, 2000 F.8.

Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial veloeity -+20 {.s.

|
-ﬁﬂgl'ltt of de- nlﬁﬂfr s
parture= : Anal Ti t | Striki space for AXs
ARREY Hng‘\]':'gt?l_‘inﬂlb Dfn:g'ﬁ ﬂliléﬁlg TE{UEiEfE il nﬂ'éuil;%it nim:ﬂa
plus jump high
1 . 3 4 1§ 6 o g 8
Yards o 0 Neconds | Ft.-8ee. Yards Yards Feet
13,000 13 02.b 17T 82 26.63 1,280 119.9 21 2,637
13,100 13 11.0 | 17 45 26.78 1,277 122.4 21 2,690
13,200 13 19.56 | 17 58 26.04 1,275 126.0 21 2,744
13,300 13 28.1 18 11 26.29 1,272 127.6 20 2,799
13,400 13 36.7 Ilﬁ 24 26.55 1,270 130.2 20 2,865
13,500 13 45.3 | 18 37 26.80 1,267 132.9 20 2,912
13,600 13 54.0| 18 &0 27.06 1,265 135.6 20 2,969
13,700 14 02.7) 19 04 27.32 1,262 | 138.3 20 3,027
13,800 14 11.5| 19 17 27.58 1,260 141.1 19 3,085
13,900 14 20.3 | 19 31 27.84 1,258 143.9 19 3,144
14,000 14 29.1 | 19 44 28.10 1,256 146G.7 19 3,204
14,100 14 38.0 | 19 &8 28.36 1,254 149.6 19 3,264
14,200 14 46.9 | 20 11 28.63 | 1,252 152.56 18 3,825
14,300 14 55.9 | 20 26 28.89 1,250 155.4 18 3,387
14,400 16 05.0] 20 39 29.16 1,248 158.3 17 3,450
14,500 156 14.1 ) 20 53 29.42 1,246 161.3 17 3,013
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RANGE TABLE FOR 14-INCH GUN. (REDUCED CHARGE)

WeraaT orF ProJecTILE, 1400 PoUNDS.

Standard powder temperature, 90°1. ;

Inrrian Vevociry, 2000 F.s.

variation of +10°F. changes the initial velocity +20 f.s.

Range

1

Yards 1

13,000

13,100
12,200
13,300
13,400
18,500

13,600
13,700
13,800
12,900
14,000

14,100
14,200
14,300
14,400
14,500

Change
Ch , | Change | Ch
ol :11@% ?;I.r::,'.t'{f;'_ of ruaﬁfg‘_e of rF:: :E._.-'tz:
for vari- | o o | for varl- | forwind
ation of .10 | Ation of | compo-
H801ont- | poudla | Sonsity, | mont i
inftial | WEES | 10 per | fire of 12
veloeity | o e cent knots
10 11 12 13
Yuards Yards Yuards Yards
458 23 o47 'E:
461 an 202 T4
463 2 doh h
466 23 261 76
4G8 au 265 T
471 24 270 78
474 23 aTd 79
476 29 ATl 80
479 23 283 81
481 23 388 82
484 22 392 84
486 22 * 297 85
489 22 401 86
491 22 406 87
494 22 410 88
406 22 415 90

Devia-

Devia-

r.li til}:l:l. f‘}f til‘:m fﬂ.r igﬁ?ﬂt
ﬂ'i'u :;.r:l':{:;,} {,E;h 1.“;::?";;“9 Devia- lateral lateral of im-
lot Wios fOF M~ tion for | motion motion pact for
tion of Fiiriol lateral of gun of target | “yaria-
| gonin | target in [ Wind parpLis SF"F'““‘ tion of
Sanaot | elaneat | Lompe: dicular | icular 4100
re of 12 | fre of 12 :WLT:{EL!E 1o E;:}t of | to Eil:::E of ﬂ?]‘ﬂn
knots knots Cof Uof sig
7% ktiots | Txknote | A
14 15 16 17 18 19
Yards Yards Yards Yards Yards Feot
100 172 3 135 172 95
101 174 o8 136 174 96
101 176 38 137 176 97
102 177 | 39 139 177 98
102 179 o9 140 179 99
103 181 40 141 181 101
104 183 i1 142 183 102
104 185 41 143 180 104
105 186 42 144 186 105
105 188 | 42 145 188 107
106 19ﬂ| 45 | 146 190 108
106 192 44 147 192 109
107 194 414 148 194 110
1075 195 | 45 150 195 112
108 197 45 151 197 113
108 199 44 152 199 114

43
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RANGE TABLE FOR 14-INCH GUN. (FULL CHARGE)

Weignr o ProsecriLg, 1400 PouUnNDs. INnrTIAL VELOCITY, 2600 F.5.

Standard powder temperature, 90°F. ;
variation of +10°F. changes the initial veloecity +20 {.s.

.im;ldi of ae- Danger o

S Angle | Timeof | Striking space for ax-
REaL | Mgt S |Gt | ey || iveleatryr | (PFLT | Stsmnt) S

plus jump high

' S 2 3 4 5 G 7 B

Yards Rl 2k R Reconds | Fi.-Reo. Yards Yards Ifeet
13,000 T 26.3 1 10 06 19.16 1,645 66.0 38 1,480
13,100 7 320.9 1 10 13 19.25 1,040 67.4 a0 1,509
12,200 7 85.6 | 10 20 19.53 1,655 68.7 37 1,539
13,300 7 40.3 | 10 28 19.72 1,630 70.0 30 1,569
o, 400 T 456.0 10 36 19.91 1,625 1.4 ab 1,599
13,500 7 49.8 | 10 44 | 20.10 1,620  72.8 a5 | 1,630
13,600 T 4.6 10 b2 20.29 1,615 74.3 24 1,661
13,700 7 B9.4 | 11 00 20.48 1,610 75.7 24 1,643
15,800 8 04.3 11 08 20,67 1,605 Ti.2 a4 1,725
13,900 8 09.2 11 16 20.86 1,600 78.7 33 1,767
14,000 g 14.1 | 11 24 21.05 1,505 R0O.2 33 1,790
14,100 g 19.0 | 11 32 21.24 1,590 81.7 a9 1,823
14,200 g8 23.9 ) 11 40 21.44 1,685 83.3 a2 1,857
14,300 8 28.9 | 11 49 21.63 1,580 S4.8 22 1,891
14,400 8 33.9 | 11 BT 21.83 1,575 86.4 21 1,925
14 500 g 3891 12 051 22.02 1571 8.0 21 1,960
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RANGE TABLE FOR 14-INCH GUN. (FULL CHARGE)

WergaT or Prosecrine, 1400 Pounbs.

sStandard powder temperature, 90°F. ;

[NrriaL VEvocIiTY, 2600 F.s.

variation of 4 10°F. changes the initial velocity =+ 20 f.s.

e

=ra

-

é}uvi}l- t]’;}ﬂ iIa - Change
Guangs | ofruuge | Ghanto | Craneo | Clange | Change | peeia. | fateral | ‘atoral | IR
tor varl. | ToF Yarl- e loart. | ®orwind | formo tor mo. | tien for | motion motion | pyet for

Range Ation of Ml?éium ation of | compo- | tionof | tionof }ﬂ:ﬁrﬂ‘l S?Efrglfﬁ_ ﬂ:}:‘fr{il S e,

-+50 foot- = density nent in | gunin | target in ; : : ion o

seconds | POUNUSI | 400 5t | planeof | plancof | plane of | SOmPo- | dicular ‘[‘f“]“" ¢| 100
inftial [ WRMC | 1o per | fire of 12 | fire of 12 | fire of 12 | MILSLIA | to jino of | Lo Sne of | yards in

veloeity ju::I: 1 cent knots knots knots spied of | speed of H]ilﬂ-t

12 knots | 12 knots
3 | 10y [ % 12 13 14 15 16 17 18 19

Yards Yards Yards Yards Yards Yards Yaris Yurids Yards Yuards Feet
13,000 268 24 245 ol 79 129 27 102 129 b3
13,100 210 24 350 0 9 130 28 103 130 b4
13,200 872 24 35h e 81 132 28 104 132 bh
13,200 374 24 360 b3 80 133 29 104 133 b5
13,400 | 376 24 365 4 81 135 29 105 135 Hi
15,500 278 23 370 56 81 136 a0 106 136 BT
13,600 380 23 37h b6 81 137 30 107 137 58
13,700 082 23 380 BT §2 138 31 108 138 59
13,800 84 23 85 B 82 140 81 108 140 bI
13,900 J86 23 390 Hi 83 141 52 1414 141 60
14,000 288 23 295 59 83 142 32 110 142 i1
14,100 390 3 400 60 84 143 33 111 143 (1
14,200 393 23 105 il 84 145 23 112 145 62
14,300 394 23 410 61 85 146 34 112 146 62
14,400 396 23 415 62 85 148 2. 113 148 [
14,500 298 22 420 63 86 149 35 114 149 64
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

WerGgnT or ProJeEcTILE, 2100 PoUuNDs.

Standard powder temperature, 90°F. ;

Inrrian Vevocrry, 2600 F.s.

variation of £ 10°F. changes the initial veloeity +20 f.s.

Range,

1

Yards.

1,000

1,100
1,200
1,300
1,400
1,500

1,600
1,700
1,800
1,000
2,000

2,100
2. 200
2,300
2,400
2,500

2 600
2 .700
2,800
2,900
3,000

5,100
3,200
8,300
3 400
8,500

8,600
8,700
3,800
3,000
4,000

Angle of
departire =gan
of elevation
plus jump.

=

el e e e el el el

e e R e I

s M
- =k
=] = Oy

)
=3
ce R =

45.
48,
al).

S B8 =F w— T

33 .
56 .
a8,
01.
04 .

[~ R <L

el

07 .
09,
12,
15.
17.

0 = g =} 3

20.
Q3.
20
28.
31.0

o0 O

S
37.
40.
42,
45 .

& 00 D W s

—— =

ale

2a

Minufes,

25.0

--I:—;i'.‘q =- e S I

Ciy -
o W o
o

53.
56,
58.
Gl .
G4,

= = G

o B

=T
'O
v's SR ST, .t

4.4
o7.2
100.0
102.8
105.6

Ineronae
in angle
of de-
parkire
for 100
yardd
LT
T TAnEeE.

2h

Minutes.

T
=1

oM MWD Mo
o e

oo
== BRI e

w D
TR =

W
~1 =1

o o 1o
=~} =F =1

W0 e s
<1 ~F =% =3 =]

=]

o e R
= S e e el e

b T 7
0o 0D 0o o0 06

s

Angle
of fall.

20

29
31
g4
306
1)

41
44
4
i)

5
48

07

10
13
16
19
22

— e e e e

25
28

4
37

.
7,
i

440

47
60
563

[ T MR S

Time of
flighit.

4

Secondas.

1.17

29

|
i
O3

o et

il

— el il i el

1.59
2.01

£.20
2.38

2.60
2.02
R.75
2?.87
2.09

312
3.24
3.306
3.49
61

e

73
B
88
.11
23

(o= R =~

— =

CE
ZoRzZ

Striking
veloeity.

b

Fi.-gecs.

2 542

P Loy = N =
= T~ R | :.1&
f—

WO

L]
——
=
= R

2,402
2 486
9 479
2,473
2,466

2,460
2,453
Q9,447
2,440
2,434

3 427
2,421
2,414
2,408
2,401

2 395
2 388
9,342
2,375
2,369

2 862
2,856
2,350
2,343
2,337

Drift.

o

S.0
3.4
O.4
G.6

b

3,

Danger
space
for a
target

20 feet
high.

)
Yeards,

1,000

1,100
1,200
1,500
1,400
1,500

1,600
1,700
1,800
1,000

528

493
462
4k
409
aB7

S68
aal)
334
d19
3035

293
281
270
26
250

241
b5 )
225
218
212

Maxi-
IMLLITY
ordi-
make.

Fael,

=} o =] ]

20

10

14
16
15
20
2%

28
31
34
37

40
4
46
49
32

Gl
G4
(8
72

80

bl
00
05

46
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RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

WeieHT oF ProJrEcTILE, 2100 POUNDS.
Standard powder temperature, 90°F.;
variation of +10°F. changes the initial velocity +20 f.s.

IN1TIAL VELOCITY, 2600 F.5.

Change
of
Tamge
for
Range. | varia-
tion of
<410
feet per
second
initial
velocity.
1 10
Yard:. Yards.
1,000 8
1,100 8
1,200 9
1,300 | 10
1,400 | 11
1,500 | 11
1,600 | 12
1,700 | 13
1,800 | 14
1,000 | 14
2,000 15
2,100 | 15
2,900 | 16
2,800 | 17
2,400 | 18
ipﬁﬂﬂ 18
2,600 | 19
E,Tﬁﬁ 20
2,800 | 21
2,000 | 21
3,000 22
8,100 | 22
3,200 | 23
8,800 | ot
8 400 | 25
8,500 | 25
3,000 6
$.700 | er
3,800 28
3,900 25
4,000 26

Davia- Devia- Change
tion for tion for in

Change Change | Change | Change | Change Izteral lateral height
of of of of of Devia- mobion motion of

rAnge Tange range | range | range | tion for of gun of impact
for for for for for lateral perpen- target for
varia- varia- wind | molion | molion | wind dicular perpen= varin-
tion of tion in com- | of gun [of target| com- to ling dicular tion
—=10 density ponent | in plane | in plane | ponent of fire to line of 100
pounds of air in plane | of fire | of fire | of 10 npeed of fire varda
in weight of =10 | offire | of 10 | of 10 | knots, of 10 speed in
of pro- per of 10 | knots. | knots. knots, of 10 sight
joatile, cent. knols, knots. bar,
11 12 13 I+ 15 16 17 18 19
Yierrds Yards, Yards. | Yards. | Yards, | Yards, Yards. Yards, Feel,
3 9 i 71 dEERE: 6 T @

3 e . ' - O (R R T 4 i

3 . A [ ] B s ws 8 8 3

4 < B SRR 4 - P, & G 3

4 4 10 OS] e 9 9 3

4 4 11 [ # LN (PEfrnes 10 10 4

a3 T (DR 11 LU | it 10 10 4

5 5 12 11 11 11 4

5 6 13 REESL |asiania 12 12 4

t i TR S 13 18- Lo e 12 12 5

L T 1 14 13 WA 13 18 ]

6 7 1 14 13 . 13 13 by

T b 1 15 14 14 14 5

T ) | 16 15 15 15 0

3 10 | LG 15 15 L5 i

8 11 2 17 BB | s 16 16 ]

8 12 2 18 | = R 17 17 6

5 13 2 15 It beaoszom 17 18 7 4

9 14 2 19 18 18 18 T

) 15 2 19 19 R 19 19 (i

9 16 2 20 20) 1 19 20 T

10 17 2 21 21 1 20 21 ]

10 18 2 21 21 1 21 21 3

1 19 b ﬁg 2% 1 21 ve e

11 20 4 23 23 1 22 23 )

11 21 o 23 24 1 23 24 )

11 22 3 24 24 1 23 24 9

12 23 : 24 25 1 24 25 t

12 25 a3 23 20 1 25 206 10

12 26 9 23 27 1 25 27 10

12 28 5] 20 28 1 20 28 10
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RANGE TABLE IFOR 16-INCH GUN. (FULL CHARGE)
WEIGHT OF PrROJECTILE, 2100 PoUNDS. IntTIAL VELOCITY, 2600 F.5.
Standard powder temperature, 90°F.;

variation of + 10°F, changes the initial velocity +20 f.s.

==

Increase
in ang'e Danger
Angle of of de- space Maxi-
Range. departure =angle parture Angle Timeof | Striking Dirift. forn T
of elevation for 100 of fall. fight. velority, largel ordi-
plus jump. yards 20 feet nate.
increase high.
in runge,

1 2 2a 2h 3 4 /] (1 ] 8
Yarda, - J Minuten, | Minulen,] ° . Seconds. |  Fl.-aecs, Yarda, Yards, Feet,
4,000 1 45.6 105.6 2.8 1 &3 )| 4.88) 2,837 a.1 212 05
4,100 1 48.4 108. 4 2.8 1 &7 | 5.01 2,331 b.4 200 1M}
4,200 1 51.2 111.2| 2.9 2 00| 5.14| 2,32 65.T]| 200 105
4,300 1 54.1 114.1 2.9 ¢ 03| 5.27]| 2,818 6.0 194 110
4,400 1 57.0 117.0| 2.9 2 07| 5.40] 2,312 6.3 189 116
4,600 1 58.9 119.9 2.9 2 10| 5.53| 2,306 G.6 154 122
4,000 g 02.8 122.8 2.9 2 13| 65.66| 2,300 G.9 179 128
4,700 2 05.7 125.7 2.9 g 16] 5.79] 2,204 (A 174 134
4,500 2 08.6 125.6 2.9 T 20| 5.92| 2,287 7.5 169 140
4,900 2 11.5 131.5 2.9 2 23| 6.06)| 2,281 7.8 1635 146
5,000 2 14.4 134.4 3.0 2 20| 6.19) 2,275 8.2 161 153
5,100 2 17.4 1357.4 3.0 2 30| 6.32| 2,200 8.6 157 160
5,200 2 20.4 140.4 3.0 g2 33| 6.45| 2,263 9.0 153 167
5,300 2 25.4 145 .4 3.0 g 37| 6.59| 2,257 9.4 149 174
5,400 2 206.4 146.4 | 3.0| 2 40| 6.72| 2,251 9.8 146 181
5,500 g 20.4 149 .4 3.0 2 44| 6.85| 2,24 10.2 143 158
5,600 e 32.4 152.4 d.0 2 47| 6.99| 2,238 10.6 140 105
5,700 2 35.4 155.4 3.0 2 51| 7.12] 2,238 11.0 137 2003
5,800 2 38.4 168.4| 3.0] 2 &5 | T.26| 2,226 11.4 134 211
5,900 2 41.4 1G1 .4 3.1 2 40| 7.39] 2,220 11.8 131 210
6,000 2 .5 164.5 3.1 3 03| 7.52| 2,214 12.2 128 227
G,100 2 47.6 167.6 3.1 3 0G| 7.66| 2,208 12.0 125 235
6,200 2 50.7 170.7 3.1 3 10| 7.79] 2,202 15.1 122 243
G, 300 2 53.8 173.8 3.1 3 14| 7.93]| 2,196 13.6 119 252
6,400 2 56.9 176.9 | 3.1| 3 18| 8.06| 2,190 14.1 | 117 201
6,500 g3 00.0 180.0 3.1 g 22| 8.20] 2,184 14.0 115 270
6,600 3 03.1 188.1 3.1 3 26| 8.34| 2,178 15.1 113 270
6,700 3 06.2 I86.2 3.1 3 30| 8.48] 2,172 15.0 111 288
6,800 3 09.3 189.3 3.2 3 84| 8.62] 2,166 16.1 109 208
6, B 3 12.8 102.5 3.2 3 J8 | 8.76) 2,161 16G.6 107 308
7,000 3 15.7 195.7 3.2 3 42| 8.0 2,155 17.1 105 G148




WgieaT or ProsecTILE, 2100 PoUuNDs.
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

InmriaL Vevocrry, 2600 F.8.

Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial velocity =+ 20 f.s.

Davia- Devine | Changs
tion for tion for in
Change | Change Change | Change | Change | Change lateral lateral helght
of of of of of of Devin- maotion motion of
range rango range range | range | range | tion for of gun of impact
for for for for for for lateral perpens target for
Range. varin- varii- Varia- wind | motion | motion | wimd dioular L (T varin-
tionof |- tion of tion in com- | of pun |of target| com- to lina dieular tion
+10 —10 density ponent [in plane |in plane | ponent of fire to line of 100
fect per | pounds of air in plane | of fire | of fire | of 10 speed of fire yurds
second | in weight of =10 | offire | of 10 | of 10 | knots. of 10 speed In
initial of pro- per of 10 | knots. | knots. knots. of 10 sight
velocity,|  jeetile. cent. knota. knota bar.
1 10 11 12 13 14 15 16 17 18 19
Yards. Yards, Yards. Yards. Yarde. | Yaords. | Yards, | Yarda. “ards Yards. Feat,
4,000 29 12 28 3 206 28 1 20 28 10
4,100 29 12 20 o 26 28 2 26 28 11
4,200 50 13 31 4 27 29 2 7 20 11
4, 300 31 13 32 4 28 30 2 28 30 11
4,400 o2 13 34 4 29 21 2 28 31 11
4,500 32 13 35 4 29 31 2 29 31 12
4, GO0 33 14 a7 4 30 32 - 30 32 12
4,700 34 14 348 4 30 35 2 a0 33 12
4,800 35 14 40 5 31 54 2 31 34 12
4,900 35 L4 41 ] 31 34 b 32 34 13
&,000 G0 14 43 i3 32 35 2 32 35 18
5,100 36 14 44 b 32 36 3 33 36 15
5,200 37 14 40 5 33 37 3 34 T 13
5,300 38 14 47 a 33 37 3 34 37 14
5,400 38 14 49 6 34 38 3 S35 g8 14
6,600 30 14 al 6 35 39 3 36 39 14
5,600 40 15 6 5T 40 3 B6 4 14
&,700 40 15 55 G 36 40 3 37 40 L5
5,800 41 15 &7 (] 36 41 3 48 41 15
6, 500 42 15 59 T 37 42 3 48 42 15
6,000 | 42 15 61 7T | 88 | 42 3 30 42 16
6,100 43 15 63 7 38 43 4 40 43 16
G,200 +4 15 G5 T 39 44 4 40 44 16
6,500 44 15 67 8 39 45 4 41 45 17
6,400 | 45 15 69 5 40 45 4 42 45 17
6,500 | 46 15 71 8 40 46 1 42 46 17
6,600 | 40 16 78 9 | 41 7 3 43 A7 18
6,700 | 47 16 75 ] 41 48 4 44 48 18
6,800 | 48 16 i 9 | 42 | 48 4 44 48 18
6,000 | 48 16 79 10 | 42 | 40 4 4 49 19
7,000 49 16 82 10 | 43 50 4 46 50 19
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

Wergnr or Prosecring, 2100 Pounbs. Intrian Vevocrry, 2600 r.s.

Standard powder temperature, 90°F.
variation of 1 10°F. changes the initial veloeity +20 f.s.

Incsease
in angle Dangor
Angle of of de- apace Maxi-
Hange. departure =angle parture Angle Time of | Striking Drift. for a mum
of clevation for 100 of fall. flight. velocity. target ordi-
ples jump, yanls 20 feet Bate.
incrense high.
lin range.

1 2 2a 2h 4 1 5 f F) 8
Yards. . . Minudes. |Minutew.| ° | Scconde.| Flosecs. Yards, Yards, Fret
7,000 S 15.7 105.7 3.2 3 42| 8,00 2,155 17.1 105 S8
7,100 43 148.9 198.9 3.2 3 46| 9.04] 2,149 17.% 103 328
7,200 3 2¢2.1 202.1 3.2 g &0 9.18] 2,143 18.8 101 338
7,300 3 25.8 205.3 3.2 g 54| 9.352] 2,138 18.9 HE 349
7,400 3 98.5 208.5 3.3 3 58| 0.46| 2,132 19.5 07 360
7,600 3 381.8 211.8 3.3 4 02| D.60| 2,126 20.1 H 371
7,600 3 35.1 215:1 3.3 4 06| 9.75| 2,120 20.7 HE 382
7,700 d U8.4 2]18.4 1.3 4 10| p.89| 2,115 21.3 He 393
7,800 3 41.7 e21.7 3.8 4 14 [10.08] 2,100 21.8 01 404
7,900 3 456.0 225.0 3.8 4 I8 | 10,18 2,108 22.5 80 416
8,000 3 48.8 228.3 3.3 4 23 |10.92| 2,007 23.1 b 428
8, 100 g 51.6 231.6 3.8 4 927 |10.47| 2,092 23.8 84 10
8,200 3 54.9 234.9 3.3 4 32 10.01) 2,086 24.5 85 452
8,300 3 58.2 238.2 3.9 4 30 |10.96] 2,080 5.2 s 465
8,400 4 01.5 241.5 3.3 4 41 |10.90] 2,075 25.9 He 478
8,500 4 .8 244.8 3.4 4 45 |11.05] 2,069 26 .6 S0 401
8,600 4 08.2 248.2 | 3.4 4 50 |11.19] 2,083 27.5 79 S04
8,700 4 11.6 251.6 3.4 4 54 |11.34] 2,058 28.0 78 317
8, 800 4 15.0 255.0 3.4 4 59 |11.48] 2,052 e8.7 T S350
8, 000 4+ 18.4 258.4 3.4 5 03 |11.65] 2,046 20 .4 76 G344
8,000 4 21.8 261.8 3.4 5 07 |11.77]| 2,041 30.1 75 G685
5,100 4 25.2 2065.2 g.4 5 12 (11.92]| 2,035 G090 74 572
8,200 4 28.0 20658.0 3.5 5 16 |12.07) 2,030 31.% 73 586
9,300 4 32.1 97e.1 3.5 5 21 |12.22| 2,024 32.5 72 G0
9,400 4 35.6 275.6 3.5 3 25112.,37| 2,019 34.3 71 G16
8. 500 4 39,1 279.1 3.5 5 30 |12.52| 2,013 H.1 7 631
9,600 4 42.6 282.6 3.6 6 356 |12.67) 2,008 4.9 GO 646
9,700 4+ 46.1 286.1 3.5 5 40 )12.82| 2,003 35.7 G5 GGl
9,800 4 49.6 280.6 3.0 5 46 12,97 1,007 96,5 G7 il
0, 000 4 53.2 203.2 3.6 5 &0 (13%,12] 1,902 87.4 Gl 693

14,000 4 506.8 296, 8 3.6 g &5113.27| 1,987 38.3 (i 700




Yards,

7,000

7,100
7,200
7,800
7,400
7,500

7,600
7,700
7,800
7,000
8,000

8,100
8,200
8,300
8, 400
8, 500

8,600
8,700
8, 800
8, 900
9,000

9,100
9,200
9,300
9,400
9,500

9,600
9,700
9,800
9,900
10,000

M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

WeicHT oF PrOJECTILE, 2100 PoUNDS.

INtTIAL VELOCITY, 2600 F.8,
Standard powder temperature, 90°F.;
variation of + 10°F. ehanges the initial veloecity +20 f.s.

—

Change Change Change Change | Change | Change
of of of of of of
range range range range | range | rango
foar for for for for {or
Varii- varin- varin- wind | motion | motion
tion of tion of tion in com- | of gun |of targel

-+10 — 10 density ponenl |[in plane | in plane
feel per pownds of nir in planef{ of fire | of fire
gecomdd | in weight of =10 of firo | of 10 of 10

initial of pro- per of 10 | knots. | knots.
velocity,]  jeetile, cent, knots.

10 11 12 13 14 15
Yards. Yards. Yarde. Yards. | Yards, | Yards,
49 16 B2 10 43 50
49 16 84 10 44 51
50 16 87 10 44 &l
51 1G 89 11 43 H2
al 16 ag 11 45 ad
52 17 94 11 46 54
53 17 97 12 40 4
5 17 0% 12 47 5o
34 17 102 12 47 56
b 17 104 15 45 57
35 17 107 13 48 58
G 17 109 13 449 fits!
57 17 112 13 49 H8
&7 17 114 14 50 G0
58 17 117 14 50 il
54 18 12() 14 il | H2
af 18 123 15 a3l G2
tith 18 1206 16 52 tis
Gl 18 129 15 52 G4
Gl 15 132 16 ik G5
(2 18 1356 16 T (iti
151 18 138 16 a4 67
(i3 15 141 16 o 68
G4 13 144 17 55 68
G4 15 147 1Y 05 (9
(3 19 150 17 ath 70
05 19 155 15 a6 71
G 19 154 15 a7 e
G 19 159 18 57 73
07 19 162 19 48 T4
07 19 165 149 a8 T

Devia- Devia-
tion for tion for

lateral lateral
Devia- modion motion

tion for of gun of
laternl Perpen- target
wind dieulsr perpen-
comm- to lino dicular
ponent of fire to line
of 10 apeed of fire
knota, of 10 apes]
knots, of 10

knots,

16 17 18

Yards, Yards, Yards.

4 A6 a0

4 46 al

4 47 5l

4 48 52

4 48 fiti

5 44 54

5 50 4

] 50 545

3 al ol

3 52 &7

t 5% 58

i &3 a8

(i 54 59

i 54 G0

i} 55 til

7 a4 G2

T 50 G2

T a7 i3

T 58 G4

(| 58 L)

b af) T

by Gl 67

3 Gl G5

s 61 G5

5 (2 LT

t (2 70

f) 63 71

) 64 T2

9 64 73

i G5 T4

10 (5 Th

e e —

Change
in
height
af
impact
for
varia-
tion
of 100
varda
in
sight
bar,

19

Feef,

19

19
20
20
20
21

21
22
22
23
29

30
30
S0
31
J31

ol



M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

WeiauT or ProJecriLg, 2100 Pounbs. INtTIAL VELOCITY, 2600 F.8.

Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial veloeity + 20 f.s.

Increase
in angle Danger
Angle of of de- space Maxi-
Range. departure =angle parkure Angle Time of |  Striking Drift, for a mim
of elovation for 100 of fall. flight. velocity, targot ordi=
plus jump. yards 20 feet nate.
increase high.
in range,

1 2 2n 2h 3 4 3 (] 7 8
Yards - 3 Minulen, | Minutes.| ©° ¥ Seeonda, F'l -aeca Yards, Y iards, Feel,
10,000 4 56.8 26.8| B.6| 5 565 |13.27| 1,987 38,1 (i 709
10,100 5 00.4 300, 4 3.6 6 00 |13.42| 1,981 30.2 64 T25
10,200 5 04.0 S304.0 3.6 6 05 |13.57| 1,976 40,1 63 742
10,300 a 07.6 JO7.6 3.6 6 10}]13.72] 1,971 41.0 62 739
10,400 a 11.2 311.2 3.0 6 15]113.87| 1,965 41.9 62 776
10, 500 s 14.8 J14.8 3.7 6 20 |14.02] 1,960 2.8 6l 703
10,600 5 18.5 318.5 g 6 @5 |14.,17| 1,955 3.8 G0 B8l
10,700 5 2.2 J22.2| 8.7 6 80 |14.83| 1,950 41.8 59 820
10,800 & 25.9 325.9 3.7 G 35 (14.49] 1,944 45.8 a9 847
10,900 a2 20.8 320.0 5.7 6 40 |)14.65| 1,989 46.8 35 866
11,000 5 33.3 833.3| 3.7| 6 46 ]14.81| 1,934 7.8 57 885
11,100 3 37.0 337.0 3.7 6 41 |14.97| 1,929 48.8 ol iy
11,200 o 40.7 340.7 3.8 G H6G 15,13 1,924 49.9 5141 023
11,300 5 44.5 344,56 3.8 7 02]115.29]| 1,919 61.0 33 HE 8
11,400 6 48.3 348,83 3.8 T 07 |15.45] 1,818 52.1 34 a6
11,500 o 52.1 S302.1 3.8 7 13 )115.61] 1,908 53.2 53 083
11,600 5 55.9 355.9 3.8 T 18 |15.77| 1,903 54.3 53 I, (M3
11,700 5 59.7 359.7| 3.8 7 24|15.03| 1,898 55.4 52 | 1,023
11,800 6 03.5 G635 3.8 7 20|16.09| 1,893 56.5 al 1,045
11,900 6 07.3 G067 .3 3.8 T 956 |16.25| 1,888 57.0 50 1,004
12,000 6 11.1 371.1 3.9 7 40 | 106,41 1,883 58.7 50 1,085
12,100 6 15.0 375.0| 8.9| 7 46)|16.58| 1,878 59.9 49 | 1,106
12,200 6 18.9 378.8| 3.9 T &1]|16.74| 1,873 61.1 49 1,128
12,300 6 22.8 382.8 3.9 T 67T |16.91] 1,868 2.3 45 1,150
12,400 6 206.7 380.7 3.9 § 02)|17.07| 1,864 63,5 48 1,172
12,500 6 30.6 390.6 4.0] 8 08]|17.24| 1,859 GE.7 47 1,195
12,600 6 34.6 3940 4.0 85 14 |17.40] 1,854 (45,9 47 1,218
12,700 6 38.6 398.6 4.0 5 20 |17.57| 1,849 07.2 46 1,241
12,500 G 42.6 402 .6 4.0 8 206|17.73]| 1,845 (i, 5 40 1,265
12,900 6 46G.0 4046 . 6 4.0 8 32 |17.80| 1,840 G6h. 8 45 1,281
13,000 6 50.6G 410 6 4.0 R S8 118.06 1,835 T1.1 +4 1.3138

52



M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

Werent or Prosecring, 2100 Pouxnps. INtTiAL VELOCITY, 2600 F.58.
Standard powder temperature, 90°F. ;
variation of + 10°F. changes the initial veloeity + 20 f.s.

Devia- Devia- Change

tion for tion for in
Change | Change Change | Change | Change | Change lateral Iatern! height

of of of of of of Devia- maotion motion of
range rango range range | raoge | range | tion for of gun of impaet

for for for for for for futeral perpen- target for
Range. | varis- varia- varia- wind | motion | motion | wind dicular perpen- | varia-

tion of tion of tion in oom= | of gun [of turget] coms to ling dienlar tion
=10 —10 density ponent | in plane | in plane | ponent of fire to line of 100
fect per |  pounds of uir inplane | of fire | of ire | of 10 speed of fire yands

second | in weight of =10 offireo | of 10 | of 10 | knols. of 10 speed in

initial of pro- per of 10 | knols, | knote knola, of 10 might

velocity.| jeetile. cent. knots. knots. bar.

1 10 11 12 13 £ 15 16 17 18 19

Yards Yards, Yarda, Yarda. Yards, | Yards. | Yards, | Yarde Yarda. Yards, Feel.
10,000 o7 19 163 19 38 5 10 G5 75 3
10, 100 08 19 168 19 59 75 10 G 75 32
10, 200 G3 19 171 20 a0 TG 10 Ty 76 32
10,300 69 19 174 20 0 T 10 67 Vi 33
10, 400 Go 19 177 20 G0 78 10 68 78 S3
10, 500 70 10 150 21 Gl 9 11 G0 70 34
10, 600 70 19 184 21 Gl 80 11 (N S0 SE
10,700 71 19 187 22 1 81 11 70 81 S5
10, 500 71 19 191 22 (i 82 11 71 82 35
10, 900 72 19 194 23 G2 82 11 71 82 36
11,000 T2 19 198 23 G2 53 12 T2 53 36
11,100 T3 19 201 23 0.3 5 12 T2 s 36
11,200 T3 19 205 24 63 83 12 73 835 37
11,300 T4 19 208 24 (i S6 12 Th S50 37
11,400 T4 19 212 25 Gk 87 12 Tk 87 38
11,500 75 19 213 235 (i3 88 13 75 58 48
11,600 | 75 19 210 | 25 | 65 | 88 | 13 | 76 88 38
11,700 TG 19 g2 26 G RD 13 76 50 39
11,50 76 19 226 26 66 0o 13 | 00 30
11,900 T 19 229 27 G7 91 13 01 40
12,000 (i 19 233 T i B 14 8 92 40
12,100 T8 19 296 23 68 w3 14 i) a4 41
12,200 T8 19 240 28 (s 04 14 &0 04 41
12,500 70 19 244 29 G4 05 14 50 U 42
12, 400 70 19 248 29 G0 1} 14 81 G 42
12, 500 80 19 252 30 70 o7 15 52 o7 43
12,600 80 20 256 30 70 08 15 82 s +3
12,700 81 20 260 1 g | 1) 15 K3 oo 4k
12,800 81 20 264 31 () 100 15 54 100 4+
12, 500 852 20 208 32 7 101 15 54 101 45
13,000 83 240 272 32 72 102 16 83 102 45
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)
WzexigHT oF Prosecring, 2100 Pouxbps. InrriaL Vevocrry, 2600 r.s,

Standard powder temperature, 90°F.;
variation of +10°F. changes the initial veloeity + 20 f.s.

T — = = =

— =

Inerense
in angle Danger
Angle of of de- x space Maxi-
Range. departure=angle partire Angle Timoof | Striking Dinft. for o mum
of elevation for 100 |  of fall. flight. | velocity. target ardi-
plus jump. yards 20 feet nate
INUTenae high
in range.

1 2 7Y 2b 3 4 5 ] 7 8
Yards, . J Minutes, | Minufea] ° Seconds. | Fl.-secs. Yards. Yards Fael
13,000 6 50.6 410.6 4.0 8 38 | 18.06 1,835 Tl.1 4 1,313
15,100 6 54.0 414.6 4.1 8 44 |15.23 1,831 2.4 44 1,337
13,200 6 58.7 418.7 4.1 8 &50)|18.39] 1,826 73.7 43 1,302
13,300 7 02.8 422 .8 4.1 8 66 |18.56| 1,821 75.1 43 1,387
13,400 7 06.9 426.9 4.1 p 02 )|18.72 1,817 96 5 42 1,412
13,500 7 11.0 431.0 4.1 P 08 |18.89]| 1,812 7.9 42 1,487
13,600 7 15.1 435.1 4.1 0 14 | 19.06| 1,807 79.3 41 1,463
13,700 7 19.2 430 .2 4.1 9 20|19.23| 1,803 80.7 41 1,489
13,500 7 £3.3 443.3 4.2 9 206 |19.40] 1,798 52.1 40 1,515
13,900 T 27.5 447.5 4.2 9 388 |19.57| 1,798 53.0 40 1,542
14 000 7 3.7 451.7 4.2 9 39 |19.74 1,789 85.1 30 1,461
14,100 7 85.9 455.9 4.2 9 46 |19.91 1,754 86.0 G39 1,506
14,200 7 40.1 460.1 4.2 9 52 |20.08| 1,780 88.1 48 1,624
14,300 7 4.3 404.3 4.2 9 568 | 20.20 1,776 80.0 38 1,652
14, 400 T 48.5 468.5 4.3110 05 |20.43] 1,771 81.1 37 1,680
14,500 T 52.8 472.8 4.3 10 12 |20.061 1,767 Pe.7 37 1,700
14,600 7 &57.1 477.1 43|10 18 |20.78] 1,763 94.3 36 1,738
14,700 8 01.4 481 .4 4.8 10 25 |20.96] 1,758 95.9 {1 1,767
14,800 8 05.7 485.7 4.3 1 10 31 |21.13 1,754 97.5 Sl 1,707
14,900 8 10.0 490 .0 4.1 10 38 | 21.31 1,75{-'! 00.2 ad 1,827
15,000 8 14.3 494 .3 4.4 | 10 44 |21.48] 1,740 100,06 a5 1,847
15,100 8 18.7 498.7 | 4.4 |10 51 |21.66| 1,742 102.06 35 1,888
15,200 8 23.1 503.1 4.4 | 10 &7 | 21.53 1,738 104.3 34 1,919
15,500 8 27.5 507.6 | 4.4|11 042201 1,734 106.0 34 | 1,050
15,400 8 31.9 511.9 4.4 | 11 11 | 22.19 1,730 107 .8 34 1,082
15,500 8 36.3 516.3 4.6 1 11 18 | 22.837| 1,720 100.6 33 2,014
15,600 8 40.8 520.8 | 4.5 |11 5 |e2.55| 1,722 111.4| 83| 2,046
15,700 8 45.8 525.8 4.5 | 11 32 |22.93] 1.718 113.2 &3 2,079
15,800 8 49.8 629 .8 4.5 | 11 39 | 22.91 1,714 115.0 g2 2,112
15, 900 8 54.3 #34.3 4.5 11 4G | 25.09| 1,710 116.8 o2 2,145
16,000 8 58.8 638.8 4.6 ]| 11 53 |23.27| 1,706 118.7 32 2. 179




M

RANGE TABLE TFOR 16-INCH GUN. (FULL CHARGE)

Waicar or ProsecriLe, 2100 PouNps. Ix1TiAL VeELOCITY, 2600 F.5.
Standard powder temperature, 90°F. ;
variation of + 10°I". changes the initial veloecity +20 f.s.

Devia- Change
Devia- tion for in
Change | Change Chasge | Change | Change | Change tion for lateral height
of of of of of of Devia- lateral motion of
' range range rangoe range | range | range | tion for motion of impact
for for for for for for lateral of gun target for
Range. variae varia- ¥nrine wind | motion | motion | wind perpin- perpens- varis-
tion of tion of tion in com- | of gun |of target] com- dicular dicular tion
+10 - 10 denaity ponent | in plane | in plane | poneat to line to line of 100
fect per |  pounda of air in plune | of fire | of fire | of 10 of fire of fire | yords
sooond | in welght of —10 of fire | of 10 | of 10 | knots. speed speed in
initial of pro- per of 10 | koots. | knots. of 10 of 10 sight
velocity.|  jeclile vent knota knots. knota. bar,
1 10 11 13 14 I 15 1i 17 18 10
Yards. Yards Yurids Yards. Yards, | Yards, | Yards. | Yarda, Yards, Yards, Feal,
13,000 N3 20 72 32 72 102 16 85 102 45
13, 100 H3 20 270 33 73 1035 16 S6 103 40
13,200 54 20 250 33 T3 104 16 87 104 46
13,500 51 20 284 34 74 105 17 87 105 47
13,400 RS 20 288 34 T4 106G 17 88 100 47
13,500 85 20 202 35 (] 106G 17 89 106G 48
13,600 86 20 2006 35 7o 107 18 89 107 48
15,700 86 20 SO0 36 76 108 18 90 108 49
13,800 87 20 S04 S36 76 1049 18 91 109 50
13, 500 87 20 S08 -  § (ki 110 19 o1 110 5l
14,000 88 20 d$12 31 Fki 111 19 02 111 a1
14,100 58 20 310 a8 78 112 19 a2 112 52
14,200 59 20 320 38 78 113 19 a3 113 52
14,300 50 20 324 30 70 114 20 -4 113 53
14,400 00 240 Oe8 39 79 115 20 HEY 115 ad
14,500 00 21 352 40 80 116 20 05 1106 54
14,600 01 21 HRIH 40 &0 117 21 96 117 54
14,700 91 21 U0 41 51 118 21 96 118 55
14,800 02 21 J45 41 81 119 21 07 119 S0
14,900 02 21 349 42 82 | 120 22 08 120 50
15,000 H %1 HHT 42 H42 121 22 a8 121 57
15,100 03 21 3568 43 853 122 22 99 122 58
15,200 04 21 S04 43 83 123 232 100 123 a8
15,300 H 21 367 44 Hi 124 23 100 124 59
15,400 05 21 372 4 84 | 125 23 101 125 59
16,500 05 21 376 45 54 126 23 102 120 i
15,600 H i 21 J81 45 54 127 24 102 127 G0
15,700 o6 21 385 46 85 | 128 24 103 128 01
15,800 a7 21 390 46 85 120 24 104 129 G2
15,900 07 21 304 47 85 | 130 25 104 130 62
16,000 08 21 309 47 86 131 25 105 131 63




M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)
WeicaT oF ProJecTILE, 2100 PoUNDS. Inrrian Vevocrry, 2600 r.s.

Standard powder temperature, 90°T. ;
variation of + 10°F. changes the initial velocity -+ 20 f.s.

Increase
in angle Danger
Angle of of de- spaco Maxi-
Range, departure=angle parture Angle Time of | Striking Drift. fora mum
of elevation for 100 of fall. tlight. velocity. target ordi-
plus jump. yards 20 feet nate.
incrense high.
in range.

1 3 20 2h 3 4 5 6 7 8
Yards. " i Minutes, | Minutes.] © | Seconds.| Flesecs. Yards. Yards, Fed,
16, 000 8 08.8 338.8 4.0 (11 63 | 23.27 1,706 118.7 32 2,179
16, 100 9 03.4 543 .4 4.6 | 12 00 | 23.45 1,702 120.6 31 2. 213
16,200 9 08.0 345.0 4.6 |12 07 |23.63| 1,698 122.5 31 2,248
16, 300 9 12.6 552.0 4.6 |12 15 |23.81 1,694 124 .4 31 2,283
16, 400 9 17.2 557.2 4.6 |12 22 |23.59| 1,690 126.4 30 2,318
16,500 9 21.8 5G1,.8 4.6 12 80 |24.17 1,68G 128.4 30 2,354
16, GOO 9 26.4 566 . 4 4.6 |12 37 |24.35 1,683 130 .4 30 2.8800
16,700 9 81.0 G7v1.0 4.7 112 45 | 24.54 1,69 132 . 4 30 2,426
16, 800 9 85.7 5751 4.7112 52 |24.73 1,655 134 .4 29 2,463
16, 900 9 40.4 580 . 4 4.7 18 00 |24.92| 1,671 156 .4 29 2,600
17, 000 9 45.1 585.1 47113 07 |25.11 1,667 138.5 29 2,537
17,100 O 49.8 589 .8 4.7 1 18 15 | 25.30] 1,604 140.6 29 2,575
17,200 9 54.5 594.5 4.7T113 22 125,49 1,000 142.7 25 2,613
17,3500 § 59.2 599 .2 4.8 13 30 |25.68] 1,650 144.8 28 2. 641
17, 400 10 04.0 GO4.0 4.8| 13 38 |25.87 1,652 147.0 28 2,690
7,600 100 08.8 GO8 .8 4.8 13 45 |26.06] 1,649 146 .2 &7 2,729
17, 600 10 13.6 613.06 48|13 53 |26.25| 1,045 151.4 b 2,769
17,700 10 18.4 Gl18.4 4.5 | 14 01 | 26.44 1,641 153.6 27 2 809
17,800 10 23.2 g .2 4.9 14 08 | 206.63 1, 6837 155.8 27 2,540
17, o 10 28.1 G285, 1 4.0 | 14 16 | 20,82 1,64 158.1 26 2. 8500
15, Q0 10 83.0 Giad .0 4.9 | 14 24 |27.01 1,630 160 .4 26 2.031
15, 10:) 10 87.9 637.9 4.9 14 82 |27.20) 1,026 162.7 20 2.973
18,200 10 42.8 G42.8 4.9 114 40 [27.39] 1,623 165 .0 20 3,015
18,3500 10 47.7 G47.7 50114 48 |27.58| 1,019 167 .4 206 3,058
18,400 10 52.7 652.7 50114 56 |27.77| 1,016 169 .8 25 3,10
18,500 10 57.7 657.7 50115 04 |27.06| 1,012 172.2 25 3,145
18,600 11 02.7 662.7 50| 15 12 | 28.16| 1,609 174.06 25 3,189
18,700 11 07.% G67.7T 5.1 |15 20 |28.36| 1,606 177.1 25 3, 234
18,800 11 12.8 (G72.8 5.1 | 16 98B | 28.560 1,602 179.6 25 3,270
18, 900 11 17.9 077 .0 1115 86 |28.76| 1,500 182.1 24 3,825
19,000 11 8.0 (53,0 511156 44 |28.06 1,606 184.6 24 3,871

a6



WeilgHT 0oF PrROJECTILE, 2100 POUNDS.

M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

Change | Change
of of
range rango
for for
Range. varia- Varia-
tion of tion of
410 —10
feet per pounds
gecond | in weight
initinl of pro-
velocity.| jectile,
1 10 11
Yards. Yards. Yards.
16,000 08 21
16,100 08 20
16, 200 99 20
16, 300 9 24
16,400 100 20
16, 500 100 20
16, GO0 101 20
16, 700 101 20
16, 8OO 102 20)
16, 900 102 20
17, 000 103 20
17, 100 103 20
17,200 104 20
17,300 104 20
17,400 105 20
17,500 105 20
17,600 106 20
17,5700 1046 20
17,800 107 20
17,900 107 20
18,000 108 19
15, 100 108 19
18,200 109 19
18,300 106 10
18,400 110 19
18,500 110 19
18,600 111 10
18,700 111 19
18,800 112 19
18,900 112 19
19,000 113 19

Change
of

range
for

varia-

tion in

of air
of —10

gentk.

12

e ———

Yards.

399

404
408
413
418
422

427
432
430
441
46

450
455
460

469

&74
475
483
488
492

InrriaL VELocITY, 2600 F.8.
Standard powder temperature, 90°F.;
variation of +10°F. changes the initial veloecity 420 f.s.

Change | Change | Change
of of of Devin-
range | range | range | tion for
for for for lateral
wind | motion | motion | wind
com- | of gun [of target] com-
ponent | in plane | in plane | ponent
in plana | of fire | of fire | of 10
of fire | of 10 of 10 | knots.
of 10 | knots. | knola.
knots,

13 14 15 16
Yards. | Yards, | Yards, | Yards,
47 136 1451 23
48 87 132 25
48 87 1338 25
49 HE 134 26
40 88 1356 26
&0 859 156 26
50 80 137 T
a1 a0 138 27
5l T 1539 27
62 91 L0 28
L} 91 141 28
53 M 142 28
53 92 143 29
54 02 144 20
54 92 145 20
55 93 147 30
55 93 148 30
ol 03 144 31
ol 4 150 ol
av 0k 151 31
i a5 1562 42
58 95 163 32
58 96 154 by
59 96 1546 33
59 o7 156G 833
60 a7 157 b
) 93 159 34
61 08 160 35
Gl 09 161 35
(2 i 162 a6
62 100 163 36

Devia- Change
Devia- tion for in
tion for lateral height
lateral motion of
maotion of impact
of gun target for
perpen- parpen- varis-
dieular dioular tion
to line to line of 100
of fire of fire yards
apeed spoed in
of 10 of 10 sight
knota, knots, bar.
17 15 19
YVards. Yards, Feel.
105 131 63
106 132 64
106 133 0o
107 134 G5
[ L1}.3 135 (i3
108 136 e
106 187 67
110 138 t8
110 139 ]
111 140 ]
112 141 70
112 142 71
113 143 71
114 144 72
114 145 73
115 147 73
116 148 T4
116 149 75
117 150 75
118 151 70
119 152 i
119 155 77
120 154 78
121 1335 79
121 1506 TH
122 167 80
123 159 #1
124 160 81
124 161 8¢
125 162 83
1446 163 84

a7



M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)
WerigaT or Prosucrine, 2100 Pounbs. InrTIAL VELOCITY, 2600 F.8.

Standard powder temperature, 90°F . ;
variation of 4 10°F. changes the initial velocity +20 f.s.

Increase

in angle Danges
Angle of of de- AP Maxi-

Range, departure =angle partiure Angle Time of | Striking Dreift. for o mum

of elevation faor 100 of fall. flight. veloeity. target ordi-
plus jump. vards 20 feot nate.

Ineroense high.

in range.

1 g 2a 2h 3 4 i B 7 L]
Yards, " : Minutes, | Minwtes.] ° ' |Seconds.| Fl-sees Yards. Fards, Feed,
19,000 11 23.0 (83,0 5.1 15 44 |25.96 1,596 184.6 24 3,371
15, 106 11 28.1 G585, 1 5.1 |15 52 |[20.16| 1,503 187.2 24 3,418
19,200 11 35.2 693.2 5.1 16 00 |29.36| 1,500 159.8 24 3,465
19 300 11 388.5 Go5 .3 5.2 16 08 |20.56] 1,587 192 .4 24 3,513
15,400 11 43.6 T03.56 5.2 10 16 | 20.96G] 1,584 195.0 23 4,001
19, 500 11 48.7 T08.7 5.2 16 24 |20.96| 1,581 197.7 23 3,609
19, 600 11 53.9 713.9 5.2 116 -32(30.16| 1,578 200 . 4 23 3,658
19,700 11 §9.1 719.1 5.2 16 40 | 3036 1,575 208 .1 23 3,707
19, 500 12 04.3 T24.8 5,81 16 48 | 30,506 1,572 205 .8 23 3,707
14,900 12 0D.6 720.0 3.3 | 16 ot | 80,76 1,569 206.5 22 9,807
20, 006 12 14.9 T54.90 5.3 17 04 [30.96| 1,566 211.2 22 3,857
20,100 12 20.2 740 .2 5.3 | 1% 12 | 31.16 1,565 214.0 g SR
20, 200 12 25.5 T35.0 Do Xy 20 (31350 1,560 216.8 a3 3,959
20, 300 12 50.8 TH0 .8 5.4 17 28 |31.56) 1,557 2189.6 22 4,011
20, 400 12 86.2 160.2 54117 86 |381.7 1,600 922 .5 21 4,064
20,500 12 41.6 T61.6G 54| 1F 45 | 81.97 1,652 225.4 21 4,117
20, 600 12 4%.0 T67.0 5.4 1V 54 |32.18] 1,549 225.3 21 4,171
20,700 12 52.4 T72.4 5.4 |18 03 |32.39]| 1,546 231.3 21 4,225
20, 800 12 5%.8 TiT.8 5.6 | 18 12 | 32.60| 1,544 234 .3 21 k, 280
20, 900 13 03.3 T83.3 5.9 (18 21 |32.81 1,041 o 20 $, 085
21,000 13 08.8 T85.8 5.5 |18 B0 [33.02| 1,538 240 ., 4 20 4,301
21,100 18 14.3 TH4.3 g.0 | 18 39 |38 43 1,535 243 .5 20 4,447
21,200 13 18.8 T90.8 5.6 | 1B 48 |33.44| 1,583 246 .0 20 4, 5604
21,300 13 25.4 505, 4 56| 18 67 |33.65( 1,580 249 .7 20 4,501
21, 400 18 3].0 d311.0 5.6 19 06 | 33.50 1,527 252.9 19 4,619
21,600 13 346.6 816.6 a,6 (19 156 |84.07| 1,524 2006.1 19 4,677
21,600 13 42.2 522.2 5.7 19 24 |34.28| 1,522 260.3 19 4 736
21,700 13 4.9 B27.0 6.7 19 353 [84.49)| 1,519 202,06 19 4, 796
21,800 13 &53.6 B35.06 5.7 19 42 | 34.70| 1,616 205.0 10 4,850
21, 900 13 5D.3 830.3 56,819 61 |84.92| 1,518 200.2 18 4.7
22 000 14 05.1 845.1 5.8 (20 00 |85.14] 1,511 L. o 18 4,078

58



M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

WEeiGaT oF ProsecTiLE, 2100 PouNbs.
Standard powder temperature, 90°F.;
variation of +10°F. changes the initial velocity 420 f.s.

Range.

1

Yards,

19,000

19, 100
19,200
19,300
19, 400
19,500

19,600
19,700
19, 800
19,900
20, 000

20,100
20,200
20, 300
20,400
20, 500

20, 600
20, 700
20 800
20, 900
21,000

21,100
21,200
21,800
1,400
21,500

21,600
21,700
21,800
21,900
22,000

IntT1AL VELOCITY, 2600 F.5.

Change | Change Change | Change | Change | Change

of of of of of of
range range range rango rangoe range

for for for for for far
Viarias varin- varia- wind | motion | motion
tion of tion of tion in com- | of gun |of target

+10 e L density ponent |in plane |in plane
foct per pounds of air in plane | of fire | of fire
second | in weight of —10 of fire | of 10 | of 10
initial of pro- per of 10 | kuots. | knots.
veloeity, jectile. pent. knots.

10 11 12 13 14 15
Yards, Yards. Yards. Yards, | Yards. | Yards.
118 19 540 G2 100 163
113 19 645 63 101 164
114 19 350 63 101 165
114 19 555 64 102 166
115 19 S60 G4 102 167
115 19 565 (i3 103 168
116 19 a70 GG 103 170
116 19 475 G 104 171
117 19 asl 67 104 172
117 19 585 Gv7 105 173
118 19 S8 G4 105 174
118 19 595 68 104 175
119 19 GO0 G 106 177
119 19 605 i 107 178
120 19 G10 T0 107 179
120 19 G15 71 108 180
121 19 620 T 108 181
121 19 625 (4 109 182
122 19 G630 T3 109 154
122 19 G335 73 110 185
123 10 G40 T4 110 186
124 19 645 74 111 187
124 19 650 T5 112 158
125 14 G55 75 112 159
125 19 G0 70 113 191
126 10 GG5 T7 113 192
126 19 670 TT 114 193
127 19 G735 78 115 194
127 19 Gs0 70 115 105
128 19 (G55 70 116 106G
126 19 GO0 =0 110 108

Devia-
tion for
lateral
Devia- motion
tion for of gun
lateral perpen-
wind dicular
rom- to line
ponent |  of fire
of 10 spead
knota. of 10
Enots,
16 17
Yards. Yards,
30 126
36 127
o7 128
37 129
37 129
38 150
38 131
39 151
39 132
a9 133
40 133
40 134
41 135
41 135
42 136
42 137
+3 137
43 138
i 139
+¥ 13549
45 140
45 141
46 141
40 14%2
47 143
47 143
45 144
45 145
44 145
44} 146
all 147

Devin-
tion for
lateral
motion
of
target
perpen-
dicular
to line
of fire

paed
of 10
knots,

15

Yards,

1453

164
165
166
167
168

170
171
172
173
174

174
177
178
179
180

181
182
184
185
180

187
1588
189
191
192

194
194
195
196
198

Change
in
height
of
impneb
for
varla-
tion
of 100

sight

19

Feel,

£

S2888 EREZES

ne

95
05

0T
298
99
100

101
102
102
103
104

109

59



M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)
WEiGHT oF ProJecTiLE, 2100 Pounbs. InrTiaL VELOCITY, 2600 ¥.8.

Standard powder temperature, 90°F,;
variation of 4+ 10°F. changes the initial veloeity =+ 20 f.s.

Increase
in angle Danger

Range. Angle of of de- space Maxl-
departure =angle parture Angle Time of |  Striking Drilt, fora mum

of elevation for 100 of [all. flight - | wvelogity. target ordl-

plus jump. yards 20 feot nate.

LnCrease high.
lin range,
1 2 2a Zh 4 i 3 8 7 8

Yards. = . Minuter, | Minutes,| ° d Secondds, | Fl-sece, Yards, Yards. Feet,
22 000 14 05.1 846, 1 5.8 |20 00 |35.14]| 1,511 272.5 18| 4,978
g2, 100 14 10.9 850.90 5.8 |20 09 |35.306] 1,508 2756.90 18 | 5,040
22,200 14 16.7 856.7 59|20 18 |35.568] 1,500 279.3 18 a5, 102
22,300 14 22.6 8G2.6 5.9 |20 27 |35.80] 1,503 282.7 18 | 5,165
22,400 14 28.5 868 .5 5.9 | 20 306 |36.02] 1,501 286.2 18 J,228
22,500 14 354.4 874.4 5.9 |20 45 |306.24] 1,408 289.7 18 3,208
22, G00 14 40.3 HE0 .3 6.0 | 20 &4 |30.406( 1,490 203 .2 17 5,350
22,700 14 46.3 886,53 6.0 | 21 04 [36.G68| 1,408 206.8 17 5,421
22, 80O 14 52.8 82,3 6.1 |21 14 |36.90] 1,491 300 . 4 17 5,487
22,900 14 55.4 808 .4 6.1 121 24 |37.12] 1,488 J04.0 17 5,553
23,000 15 04.5 O04.5 6.1 |21 34 |37.34| 1,450 307.6 17 8,620
23,100 15 10.6 010.6 6.2 | 21 44 |37.50) 1,453 311.3 17| 5,087
25,200 15 16.8 N1G.8 6.2 |21 54 |37.78] 1,481 315.0 17 5,766
23,300 16 23.0 023.0 G2 |2 04 |38.00| 1,479 J18.7 16 5,823
23,400 15 20.2 920.9 6.2 |22 14 (98.82] 1,477 322.5 16 5,802
23,500 15 85.4 035.4 6.3 | 22 24 |38.44| 1,475 426,39 16 5,962
23, 600 15 41.7 041.7 6.3 |22 34 |898.66] 1,473 3850.1 16 6,052
23,700 15 48.0 048.0 6.3 | 22 44 |38.88| 1,471 334.0 16 6,103
23,800 15 54.3 f54.3 G.4 122 54 |390.10] 1,469 337.9 16 6,175
3, 900 16 00.7 060.7 6.4 |23 04 |99.83] 1,467 941.8 16 6,247
24, 000 16 07.1 o671 G.4 | 23 14 |39.56] 1,465 345.8 15 [F
24,100 16 13.5 07,5 6.5|28 24 [39.790] 1,443 349.8 15 6,303
24,200 16 20.0 80,0 6.5 23 354 |40.02] 1,461 353, 8 15 6,467
24,3800 16 26.5 986G 5 6.5 23 44 |40.25] 1,459 357 .9 15 6,542
24,400 16 33.0 093.0 6.5 |23 54 |40.48]| 1,457 362.0 15 6,617
24,500 16 39.5 999.5 6.6 |24 04 |40.7T1] 1,455 SOG .1 15 6,003
24,600 16 46.1 1,006,1 6.6 |24 14 |40.94] 1,453 370.3 15 6,770
24,700 16 62.% 1,012.7 G.6 | 24 24 |41.17) 1,451 374.6 14 G,847
24,800 16 69.3 1,019.3 G.6 | 26 84 |41.40] 1,449 378.7 14 G, 925
24,000 17 05.9 1,025.9 6.6 | 24 44 [41.03) 1,447 382.0 14 7,003
25,000 17 12.5 1,082.5 6.7 | 24 54 [41.8B0] 1,445 387 .2 14 7,082




M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

Weignt or ProsecTinLe, 2100 Pounbps. IntTiAL VELOCITY, 2600 F.8.
Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial veloeity +20 f.s.

Devia- Devia- | Change
tion for tion for in
Change | Change Change | Change | Change | Change Iateral lateral helght
of of of of of of Devia- motion motion of
range range range range | range | range | tion for of gun of impact
Range. for for for for for for lateral petpen- target for
varia- varla- varia- wind | motion | motion | wind dicular perpen- varin-
tion of tlon of tion In com- | of gun |of target| com- to line dienlar tlon
+10 —10 density ponent |in plane | in plane | ponent of fire, to line of 100
foet per | pounds of air inplane | of fire | of fire | of 10 speed of fire, yurda
second | In weight of =10 of fire | of 10 | of 10 | knots. of 10 gpeed in
initinl of pro- per of 10 | knots. | knots. knots. of 10 sight
velocity.|  jectile. cent, knots, knots. bar,
1 10 11 12 13 14 15 16 17 18 19
Yards. Yards, Yards, Yards, Yarde. | Yards. | Yards, | Yards, Yards, Yards, Peet,
22 000 129 19 (oo Hi) 116 198 50 147 198 104
22, 100 12D 19 G5 51 117 199 50 148 159 110
22,200 130 19 T01 11 118 200 &1 149 200 111
22,300 130 19 704 82 118 201 61 150 201 112
@2 400 131 19 712 S5 119 202 H2 150 202 113
22,500 131 19 717 83 119 204 52 161 204 114
22,600 132 19 723 84 120 | 205 53 152 205 115
22,700 132 19 728 85 121 206 {75 153 206 116
22 800 133 19 T34 85 121 207 a4 143 207 117
22 900 133 19 739 e {H 122 208 54 154 208 118
23,000 134 19 T45 87 122 210 55 155 210 119
23,100 135 10 T50 87 123 211 55 156 211 120
23,200 135 19 T56 88 124 212 56 156 212 121
€3,300 136 19 761 et 124 213 56 157 213 122
23,400 136 19 TO7 59 125 215 57 158 215 123
23,500 137 18 T72 a0 125 216 a7 158 210 124
23,000 187 18 778 a1 126 217 48 159 217 125
23,700 138 18 783 91 127 219 a5 160 219 120
23, 500 138 18 754 02 127 220 59 160 220 127
23,900 | 139 18 794 tH 128 291 59 161 221 128
24, 000 140 18 800 04 128 223 G0 162 223 120
24,100 140 18 BOG 04 129 224 60 163 224 130
24,200 141 18 812 95 129 225 61 163 225 131
24,300 142 15 Hls 1 130 227 Gl 164 227 132
24, 400 142 18 N2t | 130 28 G2 165 400 1338
24 500 143 18 Hi30 07 131 230 G2 166 230 134
24,600 143 18 836 08 131 231 G35 166 231 136
24 700 144 18 543 a4 132 233 63 167 233 137
24 800 144 18 848 99 132 234 64 168 234 138
24 900 145 18 Rid 100 133 236 G4 169 2306 130
25,000 | 146 18 860 | 101 | 133 | 237 G5 170 237 140
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)
WeicaT oF ProJecTILE, 2100 PouNDs. IN1T1AL VELOCITY, 2600 F.8.

Standard powder temperature, 90°F. ;
variation of 4 10°F. changes the initial velocity =20 f.s.

Inerease
in angle Danger
Angle of | of de- space Maxi-
Range. departure=angle parture Angle Timeof | Striking Drift. for a murm
of clovation for 100 | offall. | flight. | welocity. target ordi-
plus jump, yards 20 foct nate,
Lincm.ie high.
In range.

1 2 2a 2b 3 4 b 6 7 g
Yarde. " . Minwles, |Minwles| ° *  |Seconds, | Fl-geen, Yarde, Yards, Feel.
25,000 17 12.5 | 1,082.5 | 6.7 |24 54 [41.86| 1,445 $87.2 14 | 7,082
25,100 17 10.2 | 1,080.2 | 6.7 |25 05 |42.09]| 1,448 301.5 14| 7,102
25,200 17 25.9 |1,045.9 | 6.7 |25 16 |42.33| 1,441 395.9 14 | 7,242
25,300 17 82.6 |1,052.6 | 6.8 |25 27 |42.57| 1,439 400.% 14 | 7,328
25,400 17 59.4 | 1,059.4| 6.8 |25 38 |42.81| 1,437 404.8 15 | 7,405
25,500 17 46.2 | 1,060.2 | 6.8 | 25 49 [43.05| 1,435 409.9 13 | 7,487
25,600 17 58.0 | 1,073.0 | 6.8 |26 00 |45.290| 1,434 413.8 13 | 7,570
25,700 17 59.8 | 1,079.8| 6.9 |26 11 |43.58| 1,433 418.4 18 | 7,664
25,800 18 06.7 | 1,086.7| 6.9 |29 22 [43.77| 1,432 423.0 18 | 7,789
25,900 18 13.6 | 1,093.6 | 6.9 | 26 383 |44.01| 1,431 427.7 18 | 7,824
243, 000 18 20.5 |1,100.5 | 6.9 | 26 44 |44.25| 1,430 452. 4 131 7,910
26,100 18 27.4 | 1,107.4 | 6.9 |26 55 [44.49| 1,420 437 .2 13 | 7,096
26,200 18 84.8 | 1,114.3 | 6.9 |27 06 |44.73| 1,428 442, 0 18 | 8,088
26,300 18 41.2 |1,121.2 | 6.9 | 27 17 |44.97| 1,427 46.8| 13| 8,171
26,400 18 48.1 | 1,128.1 | 7.0 | 27 28 |45.21| 1,420 451.7 13 | 8,260
26,500 18 55.1 | 1,185.1| 7.0 |27 89 |45.45| 1,425 456.6 12 | 8,350
26 , 600 19 02.1 |1,142.1| 7.0 |27 350 |45.70| 1,424 461.5 12 | 8,440
26,700 19 09.1 [ 1,149.1| 7.0 |28 01 |45.95( 1,423 466.5 12 | 8,531
26,800 19 16.1 | 1,156.1| 7.0 |28 12 |46.20| 1,432 471.5 12 | 8,623
26,900 19 23.1 |[1,168.1| 7.1 |28 23 |46.45| 1,421 476.5 12 | 8,716
27,000 19 30,2 |1,170.2 | 7.1 (28 34 [46.70| 1,420 481.6 12 | 8,810
27,100 19 37,3 | 1,177.3| 7.1 |28 45 [46.95| 1,419 486, 7 12 | 8,004
27,200 | 19 44,4 [1,184.4 | 7.2 |28 56 |47.20| 1,418 401.9 12 | 8,000
27,300 | 19 51.6 | 1,191.6 | 7.2 |29 07 [47.45| 1,417 497.1 12 | 9,095
27,400 19 68.8 | 1,198.8| 7.2 20 18 |47.70| 1,416 5024 12 | 9,192
27,500 20 06.0 | 1,206.0 | 7.3 |29 29 |47.95| 1,415 507.7 12 | 9,289
27,600 | 20 13.3 | 1,218.8| 7.8 |20 40 [48.20| 1,414 518.1 11 | 9,387
27,700 | 20 20.6 | 1,220.6 | 7.4 |29 51 [48.45| 1,413 518.5 11| 9,486
27,800 | 20 28.0 |1,228.0| 7.4 |30 02 |48.70| 1,412 524.0 11 | 9,585
27,900 | 20 35.4 |1,235.4| 7.5)30 13 |48.95| 1,411 529.5 11 | 9,685
28, 000 20 42.9 [ 1,242.0| 7.5 |30 24 |49.21| 1,410 535.0 11 | 0,786




M

RANGE TABLE FOQR 16-INCH GUN. (FULL CHARGE)

WEigHT oF PrROJECTILE, 2100 PounDns. INtTIAL VELOCITY, 2600 F.5.
Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial velocity + 20 f.s.

Devia- Devis- | Change
ton for tion for in
Change | Change Change | Change | Change | Change lateral lateral height
of of of of of of | Devia- | motion motion of
range range range range | range | range | tion for of gun of impact
for for for for for for | lateral | perpen- target for
Hange. varia- varla- varia- wind | motion | motion | wind dicular perpen- varla-
tion of tlon of tion In com- | of gun |of target| com- to lino dicular tion
+10 -10 density ponent | in plane | in plane | ponent of fire to line of 100
feol per | pounds of ale in plane | of fire | of fire | of 1 upeed of fire
pecond | In weight ol =10 of fire | of 10 | of 10 | knots. of 10 ppeed n
initial of pro- per of 10 | knots. | knota, knota, of 10 wight
veloeity.|  jeetile. cent. knoty knots. bar.
1 10 1 12 13 14 15 16 17 18 19
Yords, | Yards, Yarde, Yarde, Yarda, | Yards, | Yards, | Yards, Yards, Yards, Feet,
25,000 | 146 18 860 | 101 | 188 | 237 G5 170 237 140
25,100 | 146 18 860 | 102 | 184 | 2as 05 171 238 141
25,200 | 147 18 872 | 108 | 184 | 240 66 172 240 142
25,300 | 148 18 878 | 104 | 185 | 241 66 173 241 143
25,400 | 148 18 884 | 104 | 135 | 242 67 173 242 144
25 500 | 149 17 800 | 105 | 186 | 244 67 174 244 146
25,600 | 149 17 806 | 106 | 136 | 245 68 175 245 147
25,700 | 150 17 p0g | 107 | 187 | 246 68 176 246G 148
25,800 | 150 17 008 | 107 | 187 | 248 69 176 248 149
25,900 | 151 17 014 | 108 | 138 | 249 69 177 249 150
26,000 | 152 17 020 | 109 | 138 | 250 70 178 250 151
26,100 | 152 17 026 | 110 | 159 | 252 70 179 252 152
26,200 | 153 17 032 | 110 | 180 | @53 71 179 253 154
26,300 | 158 17 038 | 111 | 140 | 255 71 180 255 155
206,400 | 154 17 D44 | 112 | 140 | 250 72 181 250 156
26,500 | 154 17 050 | 118 | 141 | 257 73 182 257 157
26,600 | 155 17 056 | 114 | 141 | 250 73 182 250 158
26,700 | 155 17 062 | 114 | 142 | 260 74 183 260 159
26,800 | 156 17 068 | 115 | 142 | 262 74 184 252 161
26,900 | 156 17 074 | 116 | 149 | 268 75 185 263 162
27,000 | 157 17 080 | 117 | 143 | 264 "6 186 204 163
27,100 | 158 17 086G | 118 | 144 | 266 76 186 260 164
27,200 | 158 17 po2 | 119 | 144 | 267 77 187 267 166
27,300 | 159 17 pOs | 120 | 145 | 269 77 188 269 167
27,400 1 160 17 1,004 | 121 | 145 | 270 78 180 270 168
27,500 | 160 16 1,000 | 121 | 146 | 271 79 190 271 170
27,600 | 161 16 1,016 | 122 | 146 | 273 79 190 273 171
£7,700 | 181 16 1,022 | 123 | 147 | 274 80 191 274 172
27,800 | 162 16 1,028 | 124 | 147 | 276 | 80 192 276 174
£7,900 | 162 16 1,034 | 125 | 148 | 277 81 193 277 175
25,000 | 169 16 1,040 | 126 | 148 | 278 82 194 278 176




M

RANGE TABLE FOR 16-INCH GUN . (FULL CHARGE)
WerwaaT or ProsecTing, 2100 Pounps. INtTIAL VELOCITY, 2600 F.S.

Standard powder temperature, 90°F.;
variation of £10°F. changes the initial veloeity + 20 f.s.

Incrense
in angle Duanger
Anglo of of de- BprAco Maxi-
Range. departure=angle parture Angle Timeof | Striking Drift. for a mum
of clevation for 100 of fall, fl:ght velocity. target ordi-
plus jump. yards 2 feet nate.
increase high.
n rmnge.
1 2 2a 2l 3 4 5 B 7 3
Yarda, 9 4 Minutes, | Minutes,] ° : Seconds, | [L-sacs, Yards, Yards. Feat
28, 000 20 42.9 1,242.9 T4H 130 24 ]49.21 1,410 Gadd 0 11 9,786
28,100 20 50.4 1,250.4 7.5 180 356 |49.47) 1,400 540.0 11 0,588
28 200 20 57.9 1,257 .0 7.6 | 30 46 | 49.73| 1,408 546 .2 11 0, 091
28,300 21 05.5 1,265.5 7.6 | 30 57 |49.99] 1,407 5o1.9 11 | 10,005
28,4 21 13.1 1,275.1 7.6 |31 08 ]|560.25) 1,406 557 .06 11 | 10,200
28,500 21 20.7 1,280.7 T.61 91 19 | 50.51 1,405 563 .4 11 | 10,306
28,000 %l 28.3 1,288.3 T.7T|81 380 |50.97] 1,405 6569 .2 1L | 10,412
28,700 21 36.0 1,296.0 T.7131 41 |51.083] 1,404 &575.,1 11| 10,519
28, 800 21 43.7 1,303.7 T7]181 &2 (561.20) 1,404 581.0 11 | 10,687
28, 600 21 b51.4 1,311.4 7.8132 03 |51.55] 1,403 4687.0 11 | 10,786
20,000 21 59.2 1,319.92 7.8 | 82 14 | 51.81 1,408 ot 0 11 | 10,846
20,100 22 07.0 1,327.0 T.0 |32 25 62.07] 1,408 509.1 10 | 10,957
29,200 22 14.9 1 1,334.0| 7.9 |82 86 |52.83] 1,402 G05.2 10 | 11,069
29,300 22 22.8 1,342.8 T.9 |32 47 |52.60] 1,402 G11.4 10 | 11,182
29,400 22 30.7 1,350.% 7.9 132 58 |52.87] 1,402 G17.6 10 3 11,2006
29,500 22 38.0 1,358.6 8.0 |33 09 53,14 1,402 G23.9 10} 11,411
29 GO0 22 406.0 1,366.0 5.0 33 20 ]53.41 1,401 630.2 10 } 11,527
20,700 22 54.0 1,374.6 8.1 |83 31 |53.68] 1,401 G366 10 ] 11,643
20,800 23 0.7 1,382.7 8.1133 42 |53.95] 1,40 G43.0 10 ] 11,702
20,900 23 10.8 1,390.8 8.2 188 463 |54.22) 1,401 649 .5 10 | 11,881
30,000 23 18.0 1,399.0 8.2 |84 04 |54.49] 1,400 656.0 10 | 12,001
30,100 23 Q7.2 1,407.2 8.2 | 34 15 |64.96] 1,400 GG2 ., 0 10 | 12,122
30,200 23 935.4 1,415.4 8.2 |34 26 |55.08] 1,400 6GH .3 10| 12,245
30,300 23 43.6 1,423.6 8.3 |84 37 |55.50] 1,400 676.0 10 | 12,369
30,400 23 51.9 1,431.9 8.4 |34 48 |55.57] 1,400 652.8 10 | 12,495
30,500 24 00.3 1,410.3 8.4 |3 59 |55.84] 1,400 689.7 10 | 12,622
30 600 24 08.7 1,448.7 8.4 |35 10 |56.11| 1,400 GG . 6 D] 12,751
30,700 24 17.1 1,457.1 8.5 |35 21 |56.39] 1,400 T03.6 ] 12,881
30,800 24 25.6 1,46G5.06 8.6 (35 32 156.67| 1,400 7107 9| 13,013
S0, B0 24 34.1 1,474.1 B.6 |35 43 |56.95| 1,401 T17.8 91 13,146
31,000 24 427 |[1,482.%| 8.6 |35 54 |57.23| 1,402 725.0 o | 18,281
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WruieeT or Prosecring, 2100 Pounbps.

M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

Change | Change Chango Change
of of of of
rango Tango Tango rnge
for for for for
Range. varia- varia- varia- wihnd
tion of tion of tion in 00~
+10 —10 density ponent
feet per | pounds of air in plane
second | in weight of =10 of fire
initial of pro- per of 10
velovity,|  jeetile, oent, Enota.
1 10 1 12 13
Yards. Yards, Yarila, Yarda, Yards,
28,000 | 163 16 1,040 1206
25,100 | 163 16 1,046 127
28,200 | 164 16 1,052 128
28,300 | 164 16 1,058 120
28 400 | 165 16 1,064 130
28 500 | 165 10 1,070 130
28,600 | 166 16 1,076 131
28,700 | 166 16 1,082 132
28 800 | 167 16 1,088 133
28,900 | 147 16 1,004 134
29,000 | 168 16 1,100 135
20.100 | 168 16 1,104 136
20.200 | 169 16 1,112 137
29,300 | 169 16 1,118 138
29 400 | 170 16 1,124 139
29.500 | 170 15 1,130 140
29,600 | 171 15 1,136 141
29,700 | 171 15 1,142 142
29,800 | 172 15 1,148 143
20.900 | 172 15 1,154 144
30,000 | 173 16 1,160 145
30,100 | 174 14 1,166 140
30,200 | 174 15 1,172 147
30,300 | 175 15 1,178 148
30,400 | 176 15 1,184 149
30,500 | 176 15 1,100 | 150
30,600 | 177 15 1,196 151
30,700 | 177 15 1,202 | 152
50,800 | 178 15 1,208 | 153
50,800 | 179 15 1,214 | 154
31,000 | 179 15 1,220 | 155

[

IxtT1AL VELOCITY, 2600 F.8.
Standard powder temperature, 90°F, ;
variation of + 10°F, changes the initial veloecity +20 f.s.

of

rmnga
for

motion

of gun

in plane

of fire
af 10

knota,

14

Yards.

145

149
150
.145“
151
151

152
153
153
154
154

155
156
156
157
157

158
159
159
160
160

161
162
162
163
163

164
165
165
166
166

Devia-
tion for
Change lateral
of Devia- motion
range | tion for of gun
for Iateral perpen-
motion |  wimd dicular
of targel| com- to line
in plane | ponent of fire
of fire | of 10 speed
of 10 knota, of 10
knots. knota,
15 16 17
Yards. | Yards, Yards,
278 52 104
2RI 52 195
281 83 196
283 83 196
254 54 197
2835 Ha 198
28T 85 199
288 86 200
290 86 201
201 87 202
202 88 203
204 88 - 904
295 89 205
207 59 206
298 90 200
S00 D1 207
301 1 208
303 02 200
S04 92 210
3006 03 211
S07 HE! 212
300 HE' 213
F10 45 214
12 95 215
313 96 216
G315 a7 217
36 a7 218
318 a8 219
319 98 220
321 99 221
322 100 222

dicular
to line
of fire
apeed
of 10
Enots.

158

Yards.

278

280
281
283
284

287

201
202

204
295
207
208
SO0

301
303
304
J06
307

300
310
312
J13
315

J16
318
319
321
J22

Fuel,

Change
in
height
(1 §
impact
for
varia-
Lion
of 100
yards
in
sight
bar,

19

170

178
179
180
181
188

184
185
186
188
189

190
192
193
194
190

197
198
200
201
203

204
205
207
208
210

211
212
214
215
217
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

WEeigHT oF ProJecTiLE, 2100 PoUNnDs.

Standard powder temperature, 90°F. ;

IxiT1AL VELOCITY, 2600 F.8.

variation of +10°F. changes the initial velocity +20 f.s.

Inerease
inangle } Danger
Angle of of de- Space Maxi-
Range.. departure=angle parture Angle Timeof | Btriking Drift. fora mum
- of elevation for 100 of fall. fight. velocily. target ardi-
plus jump. vards 20 feet nate.
increase high.
Ity FOTEe,
1 2 2a 2b 3 4 5 i 7 8
Yards. - 3 Minufes. | Minules. g A Seconds Fi.-aecs. Yards Yards. Feel.
41,000 24 42.7 1,482.7 5.6 | 36 64 |57.23 1,402 T25.0 9 | 13,281
31,100 24 51.3 1,401.3 8.7 |38 05 |567.61 1,402 732.8 9 | 13,417
31,200 25 00.0 1,600.0 8.7 | 36 16 | 57.70 1 1,402 i1 9| 13,6606
31,800 25 08.7 1,5608.7 8.7 | 36 T | 68.07 , 403 T47.1 g | 18,084
31,400 25 17.4 1,617.4 3.8 | 36 88 |538.35| 1,403 To4.0 9 | 13,885
31,500 ¢5H 206.2 1,526.2 8.0 36 49 | 58,064 1,403 T02.2 9| 18,977
31,600 25 85.1 1,635.1 8.0 137 00 ]58.93] 1,404 T69.0 9| 14,121
91,700 25 44.0 1,544.0 8.0 | 8Y 11 | 59.22] 1,404 V.6 9| 14,266
31, 800 25 52.9 1,656%2.9 9.0 | 37 22 |59.51 1,404 T8 4 9| 14,413
31,900 26 01.9 1,561.9 9.1 | 37 33 |59.80| 1,405 T93.3 9 | 14,5061
42,000 26 11.0 1,571.0 9.1 | 37V 44 | GO.09] 1,405 S0l .3 9 1 14,711
#2100 G 20.1 1,580.1 9.2 | 37 65 |60.39 1,405 8500 . 4 9 | 14,862
2,200 26 29.3 1,580.8 9.2 138 06 |60.69| 1,406 517.6 91 15,015
32,800 26 38.5 1,508.5 9.8 | 88 18 | 60.99 1,400 §25.8 9| 15,169
a2 400 20 47.8 1,607.8 9.4 1 38 30 |61.29| 1,406 834.1 9 | 15,325
32500 26 &47.2 1,617.2 9.4 |38 42 |61.59| 1,407 842.5 8| 15,482
a2, 600 7 06.0 1,626.06 9.4 | 38 54 |61.90| 1,407 850,90 81 15,0641
32,700 7 16.0 1,636.0 9.6 | 390 06 | 62.21 1,408 350, 4 q | 15,801
32, 800 F 25.6 1,645 6 9.6 | 39 18 | 62.52| 1,408 868.0 8| 15,963
32,900 ol 85.2 1,655.2 9.6 | 89 80 |62 .83 1,409 876G.6 8| 16,126
83,000 7 44.8 1,064.8 8.7139 42 (63.14 1,409 885.3 8| 16,291
93, 100 7 54.5 1,674.5 9.8 130 64 |63.46] 1,410 894, 1 81 16,457
33,200 28 04.3 1.6584.3 9.9140 06 |63.98] 1,411 93,0 & | 16,625
93,300 28 14.2 1.694.2 9.9 | 40 18 | 64.10) 1,412 912.0 8| 16,794
33,400 28 24.1 1,704.1 | 10.0 | 40 80 [64.42( 1,413 921.1 81 16,965
435,500 28 34.1 1,71+.1 | 10.1 | 40 42 | 6+.75 1,414 930.3 S| 17,137
83,600 28 44.2 1,724.2 1 10.1 | 40 54 |65.08] 1,415 9390.6 81 17,311
33,700 28 54.3 1,734.3 | 10,2 | 41 06 | 65.41 1,416 949.0 8| 17,486
533,800 20 04.5 1,744.5 | 10.3 | 41 18 | 65.74 1,417 958.5 8 | 17,6063
33,900 29 14.8 1,754.8 | 10.4 | 41 30 |66.07| 1,418 968, 1 8 | 17,841
34,000 20 25.%2 1,%05.2 | 10,56 | 41 42 |66.40| 1,419 977 .8 5 | 18,021




Change
of
range
for
Range. varia-
tion of
10
feet per
second
initial
wveloeity.
1 10
Yards. Y arda,
31,000 179
81,100 180
31,200 180
31,300 151
31,400 182
31,500 182
31,600 183
31,700 183
31,800 184
81,900 154
32,000 185
32,100 186
82,200 186
32,300 187
a2 400 158
32,500 158
a2, 600 189
32,700 189
32,800 160
32 900 180
38,000 191
83,100 192
33,200 192
33,300 163
33,400 194
33,5600 144
33,600 195
38,700 196
33,800 196
33,900 | 197
34,000 198

M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

WricaT oF ProJEcTiLE, 2100 Pounbps.
Standard powder temperature, 90°T",;
variation of + 10°F. changes the initial veloeity +20 f.s.

IniTiaL VeLociTy, 2600 r.s.

Change
of
range
for
varis-
tion of
-—10
pounds
in weight

of pro-
jectile,

11

Yards.

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
13

13
13
13
13
k3

range
for
Vitria-
tion in
density
of air
of — 10
per
cent.

12

Yards.

1,220

1,226
1,252
1,238
1,244
1,250

1,250
1,262
1,268
1,274
1,280

1,286
1,202
1,298
1,804
1,310

1,316
1,322
1,328
1,334
1,340

1,346
1,353
1,559
1,366
1,372

1,879
1,385
1,392
1,598
1,405

Devia- | Change
Devia- tion for in
Change | Change | Chango tion for lateral height
of of of Devia- lateral motion of
range | range | range | tionfor motion of impact
far for for | lateral of gun target for
wind | motion | motion | wind perpen- perpen- varia-
com- | of gun jof targel | com- dicular dienlur tion
ponent | in plane | in plane | ponent to line to line of 100
in plane] of fire | of fire | of 10 of fire of fire yards
of fire | of 10 | of 10 | knots, speed speed in
of 10 | knots. | knota, of 10 of 10 wight
knots, knots, knota, bear.
14 14 15 16 b o 18 19
Yards, | Yarde, | YVards, | Yards, }'u_ﬂfm Yards, Feel,
155 166 g22 100 22 o244 217
156 167 324 100 223 324 218
157 168 325 101 224 3256 @20
158 168 327 101 225 J27 221
159 169 328 102 226 328 223
160 169 | 330 103 227 530 224
161 170 431 1038 238 331 220
162 171 333 104 229 333 7
163 171 3356 104 230 G35 220
164 172 330 105 251 J36 230
1G5 172 338 106 @32 338 232
1606 173 340 106 233 340 233
167 174 341 107 234 341 235
168 174 343 107 235 G343 237
16GY 175 345 108 230 346 235
170 175 347 109 238 ST 240
171 176 348 109 239 348 242
172 177 350 110 240 350 243
173 177 302 110 241 352 245
T4 178 354 111 242 S04 247
T 179 3556 112 243 335 249
176 179 357 113 244 357 250
177 180 359 113 245 S50 252
178 151 a6l 114 246 361 254
179 181 362 115 247 3062 256
150 182 S64 115 249 304 257
181 183 G606 11G as50 3606 250
182 183 368 117 251 368 201
183 184 369 117 252 369 203
154 185 371 118 253 S| 265
185 186 373 119 254 373 267
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)
WeigaT or ProsecTiLE, 2100 PoUxNps. Intrian VELociTy, 2600 r.8.

Standard powder temperature, 90°F.;

variation of + 10°F. changes the initial veloeity 420 f.s.

——pr

[nerease
in angle Danger
Angle of of de- apace Maxi-
Range. departure=angle parture Angle Timeof | Striking Dirift. for a TN
of elevation for 100 |  of full, flight. veloaity. target ordi-
plus jump. yards 20 feot nate.
inerense high.
in range] -

1 2 2n 2b 3 4 5 [\ 7 8
Yards. ¢ d Minutes, | Minutes, ot Seconde. |  Fl.-gecy, Yards, Yards Feat,
34,000 20 25.2 1,7656.2 | 10.5 | 41 42 |66.40( 1,419 B77.8 8 | 18,021
34,100 20 85.7 1,775.7 | 10.6 | 41 54 | 66.74( 1,420 987 .6 8| 18,202
34,200 20 46.3 1,786.3 | 10.6 | 42 06 | 67.08( 1,421 297 .5 8| 18,385
34,300 20 66.D 1,706.9 | 10.7 | 42 18 | 67.42| 1,422 1,007.5 8 | 18,569
34, 400 30 07.6 1,807.6 | 10.8 ]| 42 30 |67.76| 1,493 1,017.6 8| 18,755
94,500 30 18.4 1,818.4 | 11.0 | 42 42 |68.11| 1,424 1,027.8 7| 18,042
34, GO0 J0 29.4 1,820.4 | 11.0| 42 54 | 68.46| 1,425 1,038.1 71 19,1381
34,700 J0 40,4 1,840.4 | 11.1 | 43 0G| 68.81| 1,420 1,048.5 71 19,321
34,800 30 51.5 1,851.6 | 11.2 | 43 18 |69.16| 1,427 1,059.0 7| 19,518
34,900 31 02.7 1,862.7 1 11.3 | 43 30 | 69.52| 1,428 1,060.6 71| 19,706
35,000 J1 14.0 1,874.0 | 11.4 | 43 42 | 69.88| 1,430 1,080.3 71 19,901
35,100 31 25.4 1,885.4 | 11.5 | 43 54 | 70.24| 1,432 1,001.1 7 | 20,008
55,200 31 36.9 1,806.9 | 11.6 | 44 06 |70.60| 1,434 1,102.0 7| 20,207
35,300 31 48.5 1,908.6 | 11.8| 44 18 |70.97| 1,436 1,113.0 7| 20,498
35,400 32 00.8 1,920.3 | 11.9 | 44 30 | 71.34| 1,438 1,124.2 7 | 20,702
35,500 32 12.¢2 1,932.2 | 12.0 | 44 42 |71.71| 1,440 1,135.5 7 | 20,909
35,600 Je 24.2 1,044.2 | 12.1 | 44 54 | 72.08| 1,442 1,146.9 71 21,119
35,700 32 36.3 1,956.3 | 12.2 | 45 06 | 72.46| 1,444 1,158.5 7 | 21,338
35,800 32 48.5 1,968.5 | 12.4 | 45 18 |72.84| 1,446 1,170.2 7| 21,551
36,900 33 00.9 1,680.9 | 12.5 | 45 30 |73.22| 1,848 1,182.0 7| 21,778
86,000 33 13.4 1,993.4 | 12.7 | 45 42 | 73.60( 1,450 1,194.0 7 | 22,000
36,100 33 26.1 2,000.11 12.0 | 45 54 |73.99]| 1,452 1,206.1 7| 22,23%
836,200 33 80,0 2,010.0 | 13.0 | 46 06 | 74.38| 1,454 1,218.4 7| 22,400
36,300 33 52.0 2,032.0 | 13.2 | 46 18 |74.78]| 1,456 1,230.8 7| 22,710
36,400 05,2 2,045.2 | 13.3 | 46 30 |75.18| 1,458 1,243.4 7| 22,955
36,500 34 18.5 2,058.5 | 15.5 | 46 42 | 75.59| 1,460 1,256.1 6 | 23,204
36,600, 34 32.0 2,02.0 | 13.6 | 46 55 [76.00( 1,462 1,260.0 G | 23,456
36,700 34 45.6 2,085.6 | 13.8| 47 08 |76.42| 1,464 1,252.0 6| 23,711
36,800 34 59.4 2,000.4 | 14.0 | 47 21 |76.84| 1,466 1,205.2 6 | 23,0069
36,900 35 13.4 2,113.4 | 14.3 | 47 34 |77.27| 1,468 1,308.5 6 | 24,200
37,000 35 27.7 2,127.7 | 14.5 | 47 47 |77.70| 1,470 1,322.0 o | 24,401
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)
Weicur or Prosecring, 2100 Pounbs. Inrrian Vevrocoiry, 2600 .5,
Standard powder temperature, 90°I7.;
variation of +10°F, changes the initial veloeity -+ 20 {5,

Devia- | Change
Devla- tlon for in
Chaoge | Change Change | Change | Change | Change tion lor lateral height
of of of of | of of Davia- lateral motion of
Cingn range range rango range range tion 'Ill:ll' I'I].{.IHIUII af llﬂ]:lil.ﬂh
for for for far for for | lateral of gun target for
Range. varia- varia- varia- wind | motion | motion | wind perpen- per pes- varia-
tion of tion of tion in com- | of gun |of target| eom- dicular dicular | tion
+10 —10 denpity ponent | in plane | in plane [ ponent fo line to line of 100
feet per | pounds of air  |in plane] of fire | of fire [ of 10 of fire of ire | vards
gecond | in weight of =10 of fire | of 10 | of 10 | knots, Hpeid gpeid in
initial of pro- par of 10 | knota, | koots, of 10 of 10 sight
velocity.|  jectile cent. knots, knota, knots bar.
1 10 11 12 13 14 16 16 17 18 19
Yards Yurds, Yards. Yarde. Yards, | Yards. | Yards. | Yards, Yards. Yards. Feel,
34,000 198 13 1,405 185 186 373 119 254 373 267
34,100 198 13 1,411 186 186 375 120 255 375 2069
a4, 200 109 13 1,418 187 187 377 121 256 377 270
o4, 300 200 13 1,424 188 188 379 121 258 379 72
34,400 200 13 1,431 185 188 231 122 259 481 274
34,500 201 13 1,437 180 189 3583 125 260 385 276
34 , 600 202 15 1,444 181 190 385 123 261 385 278
84,700 202 13 1,450 192 191 G387 124 202 G487 250
34,800 | 203 13 1,457 193 192 280 125 263 389 252
a4, 900 204 13 1,463 194 193 391 125 265 301 284
35, 000 205 13 1,450 195 1894 493 126 266 393 256
35,100 205 13 1,476 104 194 395 127 @67 3495 288
35,200 206 13 1,483 197 195 307 128 263 397 200
35,300 207 13 1,489 1958 196 399 128 270 399 202
35,400 208 13 1,496 199 197 401 129 271 401 294
35, 500 208 1¢ 1,502 200 198 404 130 72 404 206
35,600 200 12 1,500 202 199 406 151 273 406 289
35,700 210 12 1,515 203 200 408 131 gih 408 301
35,800 211 12 1,522 204 201 410 132 276 410 303
35,900 211 12 1,528 205 203 412 133 277 412 305
a4 , 000 212 12 1,585 206 2003 414 154 270 414 307
36,100 213 12 1,641 207 204 417 134 280 417 310
36,200 214 12 1,548 208 205 419 135 282 419 312
36,300 214 12 1,554 200 206 421 136 g83 421 J14
36,400 215 12 1,561 211 207 424 13% 285 424 317
36,500 216 12 1,567 212 203 426 138 280 426 319
36,600 217 12 1,574 213 209 428 138 288 428 J21
36,700 217 12 1,580 214 210 430 139 230 430 324
36,800 218 12 1,587 216 211 433 140 201 433 326
36,900 219 12 1,503 217 212 235 141 293 435 328
37,000 220 12 1,000 218 213 437 142 205 437 331
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M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

INrT1AL VELOCITY, 2600 ¥.8.

WeienT or ProsecTiLg, 2100 Pounps.
Standard powder temperature, 90°F.;
variation of +10°F. changes the initial velocity +20 {.s.

1

Yards

87,000

37,100
37,200
87,300
37,400
37,500

37,600
87,700
87,800
37,900
38,000

48,100
38,200
38,800
38,400
38,500

38,600
38,700
38, 800
38,900
39,000

39,100
39,200
39,300
99,400
39,500

89, 600

—

Angle of
departure=angle
of devation
plus jump.
2 20

¥ d Minulea,
5 27.7 2.127.7
35 42.2 | 2,142.2
35 56.8 2.156.8
38 11.% 2. 171.7
6 26.9 2,186.9
36 42.4 2.,202.4
36 58.1 2,218.1
37 14.1 2,234.1
37 30.4 2,250.4
37 47.0 2.207.0
38 04.0 2,284.0
35 21.4 E_T:HH .4
38 39.2 2.319.2
38 57.4 2,537.4
309 16.0 2,8566.0
30 35.0 2.876.0
39 54.4 2 394 .4
40 14.3 2,414.3
40 34.9 2.454.9
40 H6.06 2. 4566
41 20.0 2, 480.0
41 45.9 2.505.9

2 15.3 2,535.5
42 49.4 2,509, 4
43 20.6 2 G086
44 17.5 @ 65T .5
45 14.9 2 714.9

Inerease
in angle
of de-
parture
for 100
yards
increase

in range.

2b

Minutes,

14.

=

14.
14.
15.

15.
15,

o
o
= R =1 G W B OB

—
1
L - =

17.
15,
18.
19,
19.

Lo e (R == B L= v o

19
20,
21,
s
23.

== e S ==

29.

-

40
47 .
bY,

=

Danger
space Muxi-
Angle Timeof | Striking Diriflt, for a mum
of fall, flight, velocity, target ordi-
20 feet nate.
high.
3 5 & (| 8
0 f Seconds. | Fl.-secs. Yards Yards. Feet.
47 47 |TT.70| 1,470 1,322.0 G | 24,401
48 00 |[78.14 1,473 1,385.7 6 | 24,756
48 14 |78.58| 1,476 1,349.6 G | 25,024
48 28 |79.04 1,479 1.863.7 6 | 25,205
48 42 [TH.48]| 1,482 1,378.0 G | 25,5670
48 506 |79.04 1,485 1,382.5 G | 25,849
449 100 | 80,40 1,488 1,407.2 6 | 26,183
49 24 |B80.87 1,491 1,422.1 6 | 20,422
49 39 | 81.34 1,494 1,487 .2 G | 26,716
49 54 | Bl1.81 1,497 1,452.5 6 | 27,016
50 09 |82.28| 1,500 1,468.0 6 | 27,325
50 24 |82.95 1,503 1,483.8 G | 27,652
50 89 |83.22 1,500 1,499.9 6 | 27,097
50 55 [83.90] 1,500 1,616G.3 G | 28,360
a1 11 [ 84.10 1,512 1,5683.0 G | 28,741
al 27 | B4.68| 1,515 1,650.0 5| 29,140
51 43 | 85.20 1,519 1,567.3 5 | 29,5609
52 00 |85.72 1,523 1,584.9 5 | 80,003
52 17 | 86.28 1,527 1,602.8 5 | 30,472
52 94 | 8G90 1,531 1,621.0 o | 30,966
52 53 | 87.6G0 1,535 1,639.5 5 | 31,485
53 13 | 88.40 1,539 1,638.3 5 | 32,039
53 86 | 8D.3%2 1,543 1,677 .4 5 | 32,039
54 03 | 90.38| 1,547 1,696.8 5 | 83,205
64 856 | D1.60 1,351 1,716.5 & | 34,017
Ha 12 |1 983.001 1,555 1,736.56 5 | 94,816
a3 o4 | 94.60 1,559 1,756.8 5 | 35,699
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Weicnar or Prosecring, 2100 Pounbs.

M

RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE)

IniT1aL VELOCITY, 2600 .5,
Standard powder temperature, 90°F.;
variation of + 10°F. changes the initial veloeity +20 f{.s.

Change | Change Change

of of of
raugoe range Tange

fur for for
Range. viria- varia- varia-
tion of tion of tion in
410 —~10 density
feot per | pounds of nir
second | in welght of =10

initial of pro- per

velocity jectile, cent.

1 10 11 12
Yards Yards, Yarda. Yards.
37,000 220 12 1,600
37,100 221 12 1,606
37,200 202 12 1,612
37,300 223 12 1,018
37,400 224 12 1,024
37,500 225 i1 1,630
47,600 2206 11 1,656
37,700 227 11 1,642
37,800 2328 1] 1,048
37, 000 229 11 1,654
38, 000 230 11 1,660
38, 100 231 11 1,666
38,200 232 11 1,872
38,300 233 1] 1,678
38,400 234 11 1,684
48,500 235 11 1,690
48, G600 2306 11 1,696
38,700 237 11 1,702
48, 800 298 11 1,708
38, 000 219 11 1,714
39,000 | 240 10 | 1,720
39,100 | 241 10 1,726
30, 200 242 10 1,782
89,300 243 10 1,738
39,400 244 10 1,744
39,500 245 10 1,750
39,600 | 940 10 1,756

Yards,

for
wind

ponent

in plane
of fire
of 10
knota,

13

218

219
220
222
223
225

226

220
231
292

235
237
238

242

245
247
249

2561
258
255
257
259

261

Devia Change
Devia- tion for in
Change | Change tion for lateral height
of of Devia- lateral motion of
range | range | tion for | metion of impact
for for lateral of gun target for
motion | motion | wind perpen- perpen- varia-
of gun [of target| com- dicular dieular tion
in plane | in plane | ponent |  to line to line of 100
of fire | of fire | of 10 of fire, of fire, yards
of 10 of 10 | knots. speed apend in
knots, | knola, of 10 of 10 sight
knota, knota, bar,
14 15 16 17 18 19
Yards. | Yards, | Yards. Yards. Yards, Feel,
213 37 142 295 437 d31
214 440 143 296 440 334
215 442 144 298 442 337
217 445 144 J00 445 339
218 4T 145 s02 T 342
220 450 146 J04 450 345
221 452 147 306 452 348
293 455 148 308 455 850
224 457 148 310 457 353
220 460 149 J12 400 350
227 463 150 314 403 359
229 466 151 316 466 J02
231 469 152 318 469 365
233 472 152 J20 472 308
235 475 153 J22 475 471
37 478 154 324 478 374
239 451 155 326 451 378
241 154 156 328 454 382
243 48T 1567 331 487 J80
245 4 158 134 450 391
247 493 1590 337 493 306
249 4498 160 341 498 402
252 503 161 345 603 408
255 H00 162 349 609 415
258 5106 163 354 616 423
2061 H24 164 359 524 432
2064 532 165 365 632 443
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N

RANGE TABLE FOR 16-INCH GUN. (REDUCED CHARGE)

WeicaT or ProJEcTILE, 2100 POoUNDS. INiriaL Vevocrry, 2000 p.s.
Standard powder temperature, 90°F,;

variation of + 10°F. changes the initial velocity +20 f.s.

e

Inerease
in angle Danger
Angle of of de- Bpace Maxi-
Range. departures=angle parture Anglo Thoe of | Btriking Drift, for o AT
of elevation far 100 of fall. flight. velocity. tarpet ordi-
plus jump yards 20 feet nate,
nerense high.
in range.

1 2 2a 2b 3 4 5 0 7 8
Yorda. o ’ Minules, | Minutes.| *© f Seconds. | Fi.-sees. ¥ards. Yards. Feel.
1,000 42.2 42.2 | 4.3 43 | 1.55| 1,939 0,4 |1,000 0
1,100 46.5 46.5 | 4.4 47 | 1.70]| 1,933 .5 1,100 11
1,200 50, 50.9 4.4 51 1.8G] 1,927 6 11,200 13
1,300 20.0 55.3 4.4 56 ). 2.02] 1,921 11,300 156
1,400 59.7 af).T 4.4 1 o | 2.18] 1,915 .8 (1,400 18
1,600 1 04.1 G4, 1 4. 1 05 | 2.54| 1,909 . ! 435 21
1,600 1 08.5 G8.5 | 4.5 1 10| 2.50| 1,903 1.0 | 399 24
1,700 1 13.0 7T3.0| 4.5 1 15| 2.66| 1,897 k] 366 27
1,800 1 175 7.5 4.5 1 20| £.82| 1,891 1.2 3306 31
1,900 1 22.0 82.0] 4.5| 1 25| 298] 1,880 1.4 | 310 35
2,000 1 26.5 86.5 4.5 1 80| 3.14 1,880 1.6 287 39
2,100 1 81.0 91.0| 46| 1 35| 3.30| 1,874 1.8 | 268 43
2,200 1 85.8 095.0 4.0 1 40 | $.406 1,869 2.0 252 47
2,300 1 40.2 100,2 4.0 1 45 | 3 02| 1,863 2.2 238 il
2,400 1 44.8 104.8 4.6 1 50| 3.78| 1,857 2.4 220 il
2,500 1 49.4 100, 4 4.6 1 55 | 3.904| 1,852 2.6 214 61
2,600 i 54.0 114.0 4.6 2 00 ] 4.11 1,846 2.8 204 66
2,700 1 58.06 118 6 4.7 2 05| 4.17| 1,840 3.0 185 72
2,500 2 03.8 123.3 4.7 2 10| 4.44| 1,835 3.2 156 T8
2,800 £ 08.0 128.0 4.7 2 16| 4.60| 1,829 3.0 178 54
3,000 g 12.7 132.7 4.7 g2 @1 4.77| 1,823 4.8 171 a0
3,100 2 17.4 1874 47| 2 27| 4.983| 1,818 4.1 164 06
3,200 g 281 142.1 4.7 2 32| 5.10| 1,312 4.4 158 103
3,300 £ 26.8 146.8 4.8 2 38| 5.20 l,E_'-ﬂﬁ 4.7 152 110
3,400 £ 31.6 151.6 4.8 2 43| 5.48 1,501 .0 147 117
3,500 £ 56.4 150.4 4.8 2 40| 5.60) 1,795 5.3 142 124
3,600 2 41.2 161.2| 4.8 2 54| 6.76| 1,789 5.0 137 132
3,700 2 46.0 166, 0 4.9 3 00| 5.93| 1,784 5.9 132 140
3,800 2 50.9 170.9 4.0 8 05 G.10] 1,778 6,2 128 148
3,000 2 55,8 175.8 4.9 3 11 G.27 1,773 .0 124 156
4,000 J 00.7 180.7 4.0 3 16 | G.44] 1,767 7.0 120 165

e
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N

RANGE TABLE TFOR 16-INCH GUN. (REDUCED CHARGE)

WEercHT 0oF ProsecTInE, 2100 PouNps. INntrian Vevocrty, 2000 p.s.
Standard powder temperature, 90°F. ;
variation of +10°I", changes the initial veloeity + 20 f.s.

——— _—

— —r—r == =

Devig- Devin- | Change
tion for tion [or in
Change | Change Change | Change | Change | Change Iateral lateral height
of of of of of of Devia- motion motion of
range range range range | range | range | tion for of gun of impact
for for for for for for | lateral perpet- turgot for
Range, varin- varia- varis- wind | motion | motion | wind dicular perpen- | Variae
tion of tion of tion in gom- | of gun |of tarpet| ecom- to lino dicular tion
+-10 —10 density | penent |inplane | in plane | ponens |  of fire, to line of 100
feat por | pounds ofair  |inplune| of fire | of fire | of 10 apenid of fire, yurds
second | in weight of —10 offire | of 10 | of 10 | knota. of 10 speed in
initis of pro- per of 10 | knots. | knots, knota, of 10 sight
velocity.|  jeetile. cent, knots. knots, bar.
1 10 1 12 13 1 15 18 17 18 10
Yards. ards, Yarda, Yards, Yards, | Yards. | Yards. | Yards. Yards, Yards. Feel,
1,000 10 3 S P ] - S g 8 9 4
1,100 11 3 Ay S| 10 T Y I 0 110 4
1,200 12 & 20yl 1 j i L] (M . 10 11 4
1,300 13 4 2 |ovonend 12 12 |o..... 11 12 5
1,400 14 4 W (- 13 1 | 12 14 5
1,600 15 5 O et 14 W l...... 1 " 14 G
1,600 16 5 L Sl (= 15 : 1 ] - 13 1k i}
1,700 | 17 5 e B T 7 LA 14 15 7
1,800 | 18 G s 2l [N 16 T — ] 15 16 7
1,900 19 G G| N A 17 1 s 16 17 8
2,000 20 G 8 1 15 18 1 17 18 8
2,100 21 d 0 1 19 19 ] 17 19 8
2,200 22 " 10 1 20 20 1 18 20 0
2,300 | 23 7 11 1 21 21 1 10 21 0
2,400 | 24 8 12 1 21 g2 1 20 22 9
2,600 | 25 8 13 1 22 29 1 21 23 10
2,600 26 8 11 1 23 29 2 232 23 10
2,700 | gy 8 15 1 24 24 2 22 24 11
2,800 28 0 16 1 25 25 2 23 Q5 11
£,000 | 29 1 17 1 20 20 3 24 26 12
3,000 | 30 0 18 1 @7 o7 2 25 27 12
§,100 | 871 0 19 1 a7 28 2 26 23 13
3,200 [ 32 10 a0 1 25 29 2 97 29 18
8,300 | 33 10 92 1 29 30 v 28 30 14
3,400 | 84 10 23 1 30 31 3 2% 91 14
3,500 | g5 10 24 2 31 32 3 29 42 15
3,600 | 36 11 26 2 92 a2 [ 30 32 15
3,700 | 37 11 27 2 42 33 3 31 33 16
3,800 37 11 29 2 33 34 3 99 34 16
3,500 | 88 11 30 W 34 35 3 39 35 17
4,000 | g9 12 32 2 95 36 3 34 36 17
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N

RANGE TABLE FOR 16-INCH GUN. (REDUCED CHARGE)

WeiaHT or ProjecTiLe, 2100 PounDbs. IntriAL VELOCITY, 2000 F.8.
Standard powder temperature, 90°F, ;
variation of +10°F. changes the initial veloeity + 20 f.s.

[ncrease
in angle Danger
Angle of of de- spuce Maxi-
Range. departure =angle parture Angle Timoof | Striking Drift. for a mum
of elevation for 100 of fall, Might. velocity, target ordi-
plug jump. yards 20 feet nate.
Inerensy high
in rango.

1 2 2a 2h 3 5 f 7 8
Yards. . . Minutes, | Minules. . 2 Seconds. | Fl.-secs. Yards, Yards. Feel,
23,500 33 20.4 2,00.4 | 19.5| 42 58 |58.25| 1,250 593 .8 7| 13,871
23,600 33 30.9 2,019.9 | 19.7 | 43 19 | 68.74| 1,262 603 .8 7| 14,106
23,700 33 59.6 2,009.6 | 19.9 | 43 40 |56D.24| 1,254 614.0 7 | 14,346
23,800 34 19.5 2,060.6 | 20.1 | 44 O |69.75| 1,256 624.4 7| 14,591
23,900 34 359.6 2,079.6 |1 20.3 | 44 22 |60.27| 1,258 635.1 71 14,841
24,000 34 &59.9 2,000.9 | 207 [ 44 48 |60.80| 1,260 G40.1 71 15,006
24,100 45 20.6 2,120.6 | 21.56 | 46 056 |6G1.34]| 1,263 657.5 71 156,357
24,200 35 42.1 2.142.1 | 2.6 | 46 27 |G1.89) 1,265 GGD .3 71 15,025
24,300 36 04.6 2.164.6 | 23.7 | 45 49 [62.45| 1,268 651.6 71| 15,901
24,400 36 28.3 2.188.3 | 25.1 | 46 12 |63.02] 1,270 694.4 71| 16,186
24,500 36 53.4 2213.4 | 26.7T | 46 35 |63.60] 1,273 707.8 71 16,481
24,000 37 20.1 2.240.1 | 28.5 | 46 58 |64.19]| 1,276 721.9 71 16,788
24,700 37 48.6 2.268.6 | 30.5 | 47 22 |64.99] 1,279 736.8 6| 17,109
24,800 38 19.1 2,209.1 | 32.7T |47 406 |65.40] 1,282 7562.06 G| 17,446
24,900 38 51.8 2,331.8 | 35.1 | 44 10 | 66.02| 1,285 T69.4 6| 17,801
25,000 39 26.9 2,366.9 | 37.7T | 48 B85 |66.65| 1,288 787 .2 6| 18,176
25,100 40 04.6 2.404.6 |...... 40 00 (07,20 1,201 HOG. 1 g | 18,573
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N

RANGE TABLE FOR 16-INCH GUN. (REDUCED CHARGE)

WeignT or ProsectiLe, 2100 PouNnbs.
Standard powder temperature, 90°F.;
variation of +10°I". changes the initial velocity +20 f.s.

INiT1AL VELOCITY, 2000 F.8.

Devia- Devia= Change
Change | Change Change | Change | Change | Change tion for tion for in
of of of of of of Devia-|  lateral lateral height
range range range range | range | range | tion for motion modion of
for for for for for for Interal of gun of target | impact
varin- varia- viurine wind | motion | motion | wind perpen- perpen- for
Range. tion of tio of tion in com- |of gun |of target| com- dicular dieular virii-
<10 =10 density ponent | in plane | in plane | ponent to line to line tion
feot per | pounds of air  [in plane| of fire | of fire | of 10 of fire of fire of 100
gecond | in weight of =10 of fire | of 10 of 10 | knots. upied apoed yarda
. initial | - of pro- per of 10 | knots. | knots, of 10 of 10 in sight
valocity.]  jeotile. oont, knota, . knots. knots. bar.
1 10 11 12 1% 14 15 16 17 18 10
Yards. Yards, Yards, Yards. Yards, | Yards. | Yards. | Yards. Yarde Yarde Feel,
23,500 102 15 T04 181 156¢2 327 a0 237 37 279
23,600 162 18 707 154 153 330 91 239 330 282
23,700 163 18 500 187 153 333 02 241 333 285
23,500 1635 18 803 190 154 330 93 243 336 280
25,900 164 18 800G 193 155 339 HE 245 339 203
24,000 164 18 K09 195 155 342 05 247 342 297
24.100 165 18 812 197 156 345 95 249 345 301
24,200 1635 18 815 199 157 3485 06 251 S48 305
24 300 1606 18 818 200 158 351 a7 253 351 309
24400 166 15 821 201 159 354 98 255 354 313
24,500 167 18 H24 202 160 357 05 258 357 317
24,600 167 18 827 Q03 161 360 a9 261 360 321
24,700 1G85 18 S50 203 162 363 104) 264 S63 325
24,800 168 18 842 204 163 367 101 267 367 330
24,900 1G9 18 Hi4 204 1G5 G371 101 270 371 335
26,000 169 18 836 2005 167 376 102 273 375 340
25,100 170 18 8538 205 170 379 102 TV 370 345
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INTRODUCTION TO BALLISTIC TABLES

This section includes tables which are required for the solution of trajectories
and for the eomputation of range tables. Table V is an auxiliary table for use in
conjunction with Column 12 of the range table.

Complete explanations and illustrations of the derivation and use of these
tables are given in Ezferior Ballistics, 1935. Appropriate references are stated in
introductory notes of the several tables.
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TABLE I
The Géivre Retardation I'unetion G,

This table is entered with the velocity #, in foot-seconds, and the value of G,
is found from the body of the table. The value of G, thus found is the retardation,
in foot-seconds per second, encountered by a projectile of unit ballistic coeffi-
cient in atmosphere of standard surface density, at the given velocity. The deriva-
tion and use of this table are explained in articles 410-411, 428-429, and 604-621,
Faterior Ballistics, 19345.

. = e

v 00 | 10 20 30 40 |50 GO 70 80 90
0| 000! o000 o002| 0.05| o0.09| o0.14| o0.20| o0.26| 0.38]| e.41
00| 0.50| 0.60| 0.71| 0.8 | 0.96 1.10 1.25 1.41 1.58 | 1.76
200 1.05| 2.14| 2.88 2.53| 2.74| 296 38.19| 8.43| 8.67| s.91
300 | 4.16| 4.42| 4.68| 4.95| 5.23| 5.51 5.80 6.10 G.40 | 6.71
400 | 7.08| w7.36| 17.69 8.02| 8.386| 87| 9.05| 9.42]| 9.8/ 10.19
|
500 | 10.58 | 10.97 | 11.87 | 11.78 | 12.19 | 12.62 | 13.05 | 13.49 | 18.95 | 14.43
600 | 14.92 | 15.42| 15.98 | 16.44!| 16.97| 17.52 | 18.00| 18.69 | 19.81 | 19.95
700 | 20.60 | 21.28 | 21.98 | 22.71 | 23.48| 24.98| 25.11 | 25.97 | 26.87 | 27.82
800 | 28.82| 29.87 | 81.02 | 82.20 | 83.48| 84.73| 86.11 | 87.58 | 89.18 | 40.77
O 42.061 44 47 46,46 48. 58 50,85 53.28 85.87 58.63 G1.57 064.%0
1000 | 68.0 1.7 | 75.6 | 79.6 | 83.8 | 88.2 | 92.8 7.5 | 102.4 | 107.3
1100 | 112.7 | 118.0 | 123.4 | 128.8 | 134.2 |1890.6 | 145.0 | 150.4 | 155.8 | 161.1
1200 | 166. 4 71.6 | 176.8 | 181.9 | 186.9 | 191.8 | 196.7 | 201.6 | 206.5 | 211.4
1300 | 216.2 | 220.9 | 225.5 | 290.1 | 234.7 | 230.3 | 248.8 | 248.3 | 252.8 | 257.2
1400 | 261.6 | 266.1 | 270.5 | 274.9 | 279.3 | 283.6 | 287.8 | 202.1 | 296.8 | 500.6
1500 | 804.9 | 309.2 | 318.5 |317.7 |321.8 |326.0 |330.2 |334.5 | 838.8 |343.0
1600 | 347.1 | 351.2¢ |855.8 |3850.5 |363.6 |3867.7 |371.8 |876.0 |380.1 | 3819
1700 | 888.3 | 302.4 | 896.4 | 400.5 | 404.7 | 408.8 | 412.8 | 416.8 | 420.9 | 425.0
1800 | 4290.2 | 433.3 | 437.4 | 441.5 | 445.5 | 440.5 | 453.5 | 457.6 | 461.6 | 465.6
1000 | 469.7 | 473.7 | 477.8 | 481.8 | 485.9 | 400.1 | 494.2 | 498.3 | 502.4 | 506.5
2000 | 510.5 | 514.5 | 518.6 | 522.7 | 526.8 | 580.0 ! 585.0 | 539.2 | 548.8 | 547.4
2100 | 551.6 | 555.7 | 559.9 | 5064.1 |568.2 |572.4 | 576.5 | 580.6 | 584.7 | 588.8
2200 | 593.0 | 597.2 | 601.4 | 605.6 | 609.7 | 618.9 | G18.2 | 622.4 | 626.6 | 630.8
2300 | 635.1 | 639.5 | 643.8 | 648.1 | 652.5 | 660.0 | 661.2 | 665.5 | 669.8 | 674.1
2400 | 678.5 | G82.90 | 687.4 | 691.8 | 696.2 |700.6 | 705.1 | 709.7 | 714.2 | 718.7
2500 | 723.2 | 727.7 | vs2.2 | 786.8 | 741.5 | 746.1 | 750.6 | 755.2 | 750.9 | 764.6
2600 | 769.8 | 774.0 | 7718.7 | 783.5 | 788.2 | 793.0 | 797.8 | 802.7 | 807.6 | 812.5
2700 | 817.4 | 822.2 | 827.1 | 832.0 | 836.9 |s841.8 | 846.8 | 851.9 |857.0 | 862.0
2800 | 867.1 | 872.1 | 877.1 |882.2 |887.3 |[892.5 |807.8 |903.0 |9008.3 |913.6
2000 | 918.9 | 924.2 | 920.5 | 934.8 | 940.2 | 945.6 | 951.0 | 956.5 | 962.0 | 967.5
3000 | 973.0 | 978.5 | 984.0 | 989.5 | 995.0 [1000.6 [1006.3 [|1012.1 [1017.9 |1023.7
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TABLE I, Continued

v 00 10 20 30 40
3000 | 973.0 | 978.5 | 984.0 | 989.5 | 995.0
3100 | 1020.5 | 1035.2 | 1041.0 | 1046.8 | 1052.5
3200 | 1087.5 | 1093.5 | 1099.6 | 1105.8 | 1112.1
S300 | 1149.3 | 1155.6 | 1162.0 | 1168.3 | 1174.5
3400 | 1215.2 | 1210.8 | 1226.4 | 1233.0 | 123D.6
3500 | 1279.6 | 1286.5 | 1283.5 | 1800.5 | 1307.5
3600 | 1549.3 | 1356.4 | 1363.5 | 1370.6 | 1877.7
3700 | 1421.2 | 1428.5 | 1435.8 | 1443.2 | 1450.7
4800 | 1495.5 | 1503.0 | 1510.5 | 1518.0 | 1525.6
3000 | 1571.6 | 1579.2 | 1686.8 | 1504.5 | 1602.2
4000 | 1649.6 | 1657.6 | 1665.7 | 1673.7 | 1681.8
4100 | 1730.6 | 1738.9 | 1747.2 | 1755.4 | 1763.7
4200 | 1813.9 | 1822.4 | 1830.9 | 1889.3 | 1847.8
4300 | 1899.2 | 1907.9 | 1916.6 | 1925.3 | 1934.0
4400 | 1986.8 | 1995.7 | 2004.7 | 2013.6 | 2022.6
4500 | 2076.6 | 2085.7 | 2094.8 | 2103.9 | 2118.0
4600 | 2168.1 | 2177.4 | 2186.7 | 2196.1 | 2205.4
4700 | 2202.0 | 2271.6 | 2281.2 | 2200.8 | 2300.4
4800 | 2358.0 | 2368.4 | 24978.3 | 2388.1 | 2998.0
4000 | 2457.4 | 2467.4 | 2477.4 | 2487.4 | 2497.4
5000 | 2557.9 | 2568.1 | 2578.3 | 2588.4 | 2598.0
5100 | 2660.3 | 2670.7 | 2081.2 | 2691.6 | 2702.1
6200 | 276G5.3 | 2776.0 | 2786.6 | 2797.3 | 2807.9
5300 | 2872.4 | 2883.2 | 2604.0 | 2004.9 | 2015.7
6400 | 2981.0 | 2992.0 | 3003.0 | 8014.1 | 3025.1
5300 | 3091.7 | 3102.9 | 3114.2 | 3125.4 | 3136.7
5600 | 3204.7 | 3216.2 | 3227.7 | 3239.1 | 3250.6
5700 | 3320.2 | 3331.9 | 3343.06 | 3355.4 | 3367.1
5800 | 3437.8 | 3449.7 | 3461.6 | 3473.5 | 3485.4
5000 | 3557.5 | 3569.7 | 3581.9 | 3504.2 | 3606.4
GUOO | 3680.5

a0 60 70 80 90
1000.6 | 1006.5 | 1012.1 | 1017.9 | 1023.7
1058.3 | 1064.1 | 1070.0 | 1075.8 | 1081.06
1118.4 | 1124.6 | 1130.7 | 1136.9 | 1143.1
1180.8 | 1187.2 | 1103.7 | 1200.1 | 12006.06
1246G.2 | 1252.7 | 1259.3 | 1266.0 | 1272.8
1314.4 | 1321.3 | 1328.3 | 1335.2 | 1342.2
1384.8 | 1392.0 | 1399.2 | 1406.5 | 1413.8
1458.2 | 1465.7 | 1473.2 | 1480.6 | 1488.0
1533,2 | 165640.9 | 1648.7 | 1566.4 | 1564.0
16100 | 1617.8 | 1625.7 | 1633.7 | 1641.7
1689.8 | 1698.0 | 1706.1 | 1714.3 | 1722.4
1772.0 | 1780.4 | 1788.8 | 1797.1 | 1805.5
1856.3 | 1864.9 | 1873.4 | 1882.0 | 1890.6
1942.7 | 1951.5 | 1960.3 | 1969.2 | 1978.0
2031.5 | 2040.5 | 2049.5 | 2058.6 | 2067.0
2122.1 | 2131.3 | 2140.5 | 2149.7 | 2158.9
2214.7 | 2224.2 | 2233.0 | 2243.1 | 2252.5
2310.0 | 2319.7 | 2320.4 | 2359.2 | 2348.9
2407.8 | 2417.7 | 2427.6 | 2437.6 | 2447.5
2507.4 | 2517.5 | 2527.6 | 2537.7 | 2547.8
20608.8 | 2619.1 | 2029.4 | 2639.7 | 2650.0
2712.5 | 2723.1 | 2733.6 | 2744.2 | 2754.7
2818.6 | 2529.4 | 2840.1 | 2850.9 | 25861.06
2026.5 | 2937.4 | 2048.3 | 2059.2 | 29070.1
3036.1 | 3047.2 | 3058.3 | 3069.5 | 3080.6
3147.9 | 3159.3 | 3170.06 | 3182.0 | 8193.3
J202.1 | 3273.7 | 92€85.3 | 3297.0 | 3308.0
3378.9 | 3390.06 | 3402.4 | 5414.2 | 3426.0
3407.3 | 3509.3 | 3521.4 | 3535.4 | 3545.5
3618.6 | 3631.0 | 36435.4 | 3655.7 | 3668. 1

The above table has been taken from Eggert's Method, as published in the U. 8. Naval
Instilute Proceedings, Vol. 45, Nos. 191 and 200. It is based on tables originally published in
France by the Commission de Gdvre. A table of the GAvre function in metric units is given
in Krterior Ballistics Tables Based on Numerical Integration, Vol. |, (Ordnance Department,
U. 8, Army, 1924). See also note on page 28, Exlerior Ballistics, 1935.
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TABLE 1II
The Altitude-Density Function H,

This table is entered with the altitude y, in feet, and the value of log H, is
found from the body of the table. H, expresses the ratio of air density at the
altitude y feet to the density of air at the earth’s surface at sea level, under the
conditions of standard surface density (i.e., § =1). The values of log H , were com-
puted by means of the formula

log H,= —.00001372 y.

Partieular attention is invited fo the fact that this table gives log I,, and
that the characteristic 9-10 is to be understood for all of the values given in the
table. Although the table extends only to 10,000 feet for the argument y, it may
be used for greater altitudes than 10,000 feet as follows. Divide the value of ¥

L — ——— I = ==

-

¥ 0 10 20 30 40 50 G0 70 80 a0

000 | .00000 | .D0O86G | 00073 | (00859 | 00045 | 00031 | .00018 | 00004 | 09890 | 99877

100 | .99863 | .D9850 | 99835 | .00522 | 99808 | .99794 | 99780 | 99767 | .90753 | .99739

200 | 99726 | .90712 | .DOGYS | (99684 | 90671 | 00657 | 990643 | 09630 | 09616 | .99602

S00 | .99588 | 90575 | (99561 | 90547 | 90533 | .P0520 | 99506 | 00402 | 09470 | 99465

400 | 99451 | 99437 | 00424 | (99410 | 90306 | 00383 | 09360 | (00355 | 09341 | 99328

500 | 99814 | .DD300 | .D0LRT | 00278 | 00250 | 00245 | .99242 | 00218 | 00204 | 99190

GO0 | 99177 | .ODIG3 | 00140 | .90136 | .00122 | 00108 | 99004 | 00081 | .0D0GT | 90053

700 | 99040 | .99026G | .D0012 | .OBDOB | 08985 | 08071 | .0S057 | (98944 | 08030 | 98916

800 | .98002 | .085889 | .O8875 | .08861 | .08848 | 08834 | .O8820 | 088506 | 98793 | 98779

900 | 98765 | .DST51 | .OBTIS | 05724 | 98710 | .08607 | OSG83 | 98669 | 08655 | (98642
1000 | -980628 | .08614 | .9BG00 | .OB587 | 08573 | 98559 | 98540 | .08532 | 08518 | .98505
1100 | 98491 | 08477 | 984063 | 08450 | 08436 | 08422 | 98408 | 08305 | 08381 | 08367
1200 | 98354 | 98340 | .O8526 | 98312 | .98299 | .08285 | .98271 | .98258 | .08244 | .98230
1300 | .98216 | .08203 | .98180 | 98175 | .0816G2 | .08148 | 98134 | 98120 | 98107 | .98093
1400 | 95070 | 05065 | .O8052 | 08038 | 08024 | .D8011 | .97907 | 07983 | 07060 | 97956
1500 | 97942 | 97028 | 079015 | 97901 | .O7887 | .D7873 | .97860 | 97846 | DTBIZ | .97819
1600 | 97805 | 07791 | 09777 | 97764 | (07750 | (07736 | (97792 | (07709 | 07005 | 97681
1700 | 97668 | (07654 | .OTGA0 | 07620 | 97613 | 07500 | (OT685 | 07572 | 075658 | 07544
1800 | 97530 | 97517 | 97503 | 97480 | 07476 | 07462 | 97448 | 07434 | 07421 | 97407
1900 | .97303 | 07379 | 07306 | 97352 | 97338 | 07325 | (97311 | 072907 | 07283 | 07270
000 | 97250 | 07242 | .OT2R0 | 07215 | ,07201 | .OTI8T | 97174 | .OTIGO | 07146 | .07133
2100 | 971190 | 07105 | 07001 | 97078 | 97064 | 07050 | 97030 | 07023 | 97000 | 96995
2200 | .96H82 | .060G8 | 96854 | D640 | 06927 | .DGO1D | .DGEOY | (DGBBG | NGRTL | . DGRGH
2300 | 96844 | (96831 | (06817 | .HG803 | (96790 | 06776 | .9GT62 | 06TAB | 06735 | (96721
2400 | 90707 | D663 | .DGGBO | .9GO6G | D662 | .D6630 | 96625 | .DCGL1 | .D630T | (96584
2500 | 96570 | 06556 | .DG543 | 96520 | 96515 | .DGH01 | .OGISS | 06474 | 06400 | (96447
2600 | .96433 | 96419 | 96405 | 96392 | 06378 | 96364 | 96350 | 96337 | 00323 | 96309
2700 | 06290 | .Do28L | DG | D62S54 | 006241 | 06227 | (06213 | 00200 | 06186 | 06172
2800 | .96158 | .OGI45 | (06131 | 06117 | (06104 | 06000 | .B6OTG | OGOG2 |  D604D | 06035
2000 | 96021 | 96007 | .D5994 | (95980 | (05966 | (05053 | (95939 | (05925 | (05911 | 95898
3000 | 95884 | .D5870 | (D56BST | (06843 | 05820 | 95815 | (05802 | 05788 | 08774 | .9576]
3100 | 95747 | 95733 | .056719 | 95706 | 95692 | .95678 | .95664 | .95651 | 05637 | .95623
8200 | 95010 | D550 | .D5582 | 96568 | 053555 | (05541 | .95527 | (95514 | 055600 | 05486
3300 | (95472 | (05450 | 06445 | 05431 | 05418 | 05404 | 03300 | 05876 | (05863 | 05340
8400 | 95335 | (95321 | (058508 | 05294 | 05280 | 95267 | 95253 | 05239 | 05225 | 95212
3500 | (95108 | (05184 | (05171 | 95157 | 05143 | .05120 | 05116 | .905102 | 05088 | 95075
3600 | .95061 | 95047 | 95033 | 905020 | 05006 | .04902 | 94078 | 949065 | 04051 | .94937
STOD | 94924 | 04010 | 94806 | 94882 | 04869 | 04855 | (94841 | 04828 | 04814 | (94500
3800 | (94786 | 04TTI | 4T50 | MT4S | 04732 | (04718 | (94704 | (D000 |  O40TT | 940663
SN00 | (04640 | 04635 | O4022 | 940608 | 04594 | (04581 | (04507 | (04553 | 04580 | 94520
4000 | 94512 | 0408 | JOREB5 | (04471 | (04457 | (04448 | (0480 | 94416 | (04402 | 04380
4100 | 94375 | 04361 | .D4347 | 04334 | (04320 | 04300 | .04202 | 04270 | 04265 | 94251
4200 | 94238 | .94224 | 94210 | 94196 | 04183 | 04169 | 94155 | (04142 | 04128 | (94114
4300 | 94100 | 01087 | 04075 | 04059 | (00046 | . D4032 | (94018 | 94004 | 05991 | 93977
4400 | .939G3 | 039040 | 930836 | .93922 | 03908 | .D3805 | 93881 | 03867 | .D3853 | 03840
4600 | .93820 | .95812 | 93700 | (93785 | (98771 | .05757 | (93744 | 03730 | 03716 | 03703
4600 | 93080 | 03675 | 030061 | 93048 | .P3633 | 08620 | 03006 | 03593 | 03579 | 085065
4700 | 93552 | 03538 | 93524 | 093510 | 03497 | 03483 | 93460 | 08456 | 03442 | 03428
4800 | .93414 | 93401 | 93387 | 93373 | .93360 | .93346 | .93332 | .93318 | .93305 | .93291
4000 | 93277 | 03263 | .93250 | 93230 | 03222 | 03200 | .03105 | .03181 | .93167 | .93154
5000 | .93140 | 93126 | 03113 | .93000 | .03085 | 03071 | .93058 | 05044 | .D3050 | 03017
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TABLE II, Continued

by 10. Entering the table with »/10, find the corresponding value of log I, and
move the decimal point of this value one place to the right. For example, to find
log H, for y =10,100 feet, we enter with y =1010 feet and find in the body of the
table the value .98614. Moving the decimal point one place to the right we then
have log H,=9.8614-10. It is to be noted that this operation gives also the
characteristic of the logarithm, The funetion /1, as defined above and as given
by this table, is limited to altitudes within the troposphere (about 40,000 feet).

428-429, and 610-621, Exterior Ballistics, 1935,

The derivation and use of this table are further explained in articles 420,

¥ 0 10 20 50 40 50 60 70 80 90

5100 | 93003 | 02080 | (02075 | 02002 | .02048 | 02034 | 02920 | 02007 | .02803 | .02870
5200 | .92866 | .02852 | .92838 | 02824 | 02811 | .92797 | .92783 | .02770 | .92756 | 02742
5300 | .92728 | 92715 | .02701 | .92687 | 02674 | .92060 | .92646 | .92632 | .02619 | .02605
5400 | .92501 | 02577 | 92564 | 02550 | 02536 | 02523 | 02500 | .02495 | 92481 | .02468
6500 | 02454 | 02440 | (92427 | 02413 | 02300 | 92885 | .92372 | 92358 | 02344 | .0es31
5600 | 92317 | .92303 | .02280 | 02276 | .02262 | .92248 | .02234 | .02921 | .92207 | .02108
5700 | 02180 | .92166 | .02152 | .92138 | .02125 | 02111 | .92007 | ,02084 | .92070 | .02050
5800 | 02042 | 92020 | .02015 | .02001 | .01988 | .91974 | .91960 | .01946 | .91938 | 91919
5900 | 01905 | 91891 | 91878 | .91864 | .91850 | .01837 | .01823 | .01809 | .91795 | .01782
6000 | 01768 | 91754 | 01741 | .01727 | 91713 | .91699 | .91080 | .01672 | .91658 | .01645
6100 | 01631 | .01617 | .91608 | .901590 | .01576 | .915062 | .91548 | .01535 | .91521 | .01507
G200 | 01494 | 91480 | 01466 | .91452 | .91439 | .91425 | .91411 | .91398 | 01584 | 01370
6300 | 91856 | 01348 | 01320 | .01315 | .01802 | .01288 | .01274 | .01200 | 01247 | 01288
G400 | 01219 | 91205 | 01192 | 01178 | 01164 | 01151 | 01187 | 91123 | (01100 | 01000
6500 | 01082 | 91068 | 91055 | .91041 | .91027 | .91013 | .01000 | .00986 | 00972 | 00950
G600 | 00045 | 90931 | 90917 | .90904 | 00800 | 90876 | .90862 | .90849 | 90835 | .00821
6700 | 90808 | 90704 | 00780 | .90766 | .90753 | 90730 | .00725 | .00712 | .00698 | .00084
GBOO | 90670 | 90657 | 00643 | .00629 | 00616 | .00602 | 90588 | 00574 | .90561 | .90547
6900 | .90538 | .90519 | 90506 | .00402 | 00478 | .00465 | .00451 | 00457 | .00423 | .00410
7000 | 00306 | 90482 | 90360 | .00355 | (00341 | 00327 | .00314 | ,00300 | .00286 | .00278
7100 | 90253 | .90240 | .00227 | .90214 | .90201 | .90188 | .00175 | .0016% | .00149 | .00135
7200 | 00121 | 90108 | 90094 | .00080 | .00067 | .90054 | .90049 | .00026 | .00012 | .80998
7300 | .89984 | 89971 | 89957 | 89943 | .89030 | .89916 | 80902 | .89888 | .89875 | .89861
7400 | 80847 | .80883 | 80820 | .s0806 | .89702 | 80770 | 80765 | .69751 | 89737 | 80724
7500 | 80710 | .80696 | .89683 | 89669 | .89655 | .89641 | .80628 | .89614 | .80600 | 89587
7600 | .80578 | .80550 | .89545 | 89532 | .89518 | .80504 | .59490 | .80477 | .804¢3 | .89440
7700 | 89436 | 89422 | 80408 | 89394 | .89381 | .89367 | .89333 | 80340 | .89320 | .80812
7800 | (80208 | 80285 | 89271 | .89257 | .80244 | 80230 | 80216 | .80202 | .89189 | .89175
7000 | .89161 | .80147 | .891384 | .89120 | .89106 | .80093 | 80079 | .89065 | .99051 | .89048
8000 | 89024 | 80010 | 88907 | .88983 | .88060 | 88955 | 880942 | 88028 | .88014 | .88901
8100 | .88887 | .88873 | .88859 | .88846 | .88832 | .88818 | .88804 | .88791 | 88777 | .88768
8200 | .88750 | .88736 | .88722 | .88708 | .88005 | 88081 | .88067 | .88654 | .85640 | .88620
8300 | .88612 | (88500 | 885685 | 88571 | (88358 | 88544 | .88530 | 88516 | .88508 | .88489
8400 | 88475 | 88461 | 88448 | .88484 | .88420 | 88407 | .88303 | .88370 | .88365 | .8835¢
8500 | .88338 | .s8324 | 88811 | .88207 | .88283 | .88200 | .88256 | .88942 | .8s298 | .88215
8600 | 88201 | .88187 | .88173 | .88160 | .88146 | .88132 | .88118 | .85105 | .88091 | .88077
8700 | .88064 | .88050 | .88036 | .88022 | .88009 | .87995 | .87981 | .87968 | .87954 | .87940
8800 | 87926 | .87913 | .87899 | .87885 | .87872 | .87858 | .87844 | .87830 | .87817 | .87808
8000 | 87789 | 87775 | .87762 | .87748 | .87784 | 87721 | .87707 | .87693 | .87679 | 87666
o000 | 87652 | 87638 | .87625 | .87611 | 87507 | .87588 | .87570 | .87556 | .87542 | 87529
0100 | .87515 | .87501 | .87487 | .87474 | 87460 | 87446 | .87432 | .87419 | .87405 | .87391
0200 | .87378 | .87364 | .87350 | .87936 | .87328 | 87300 | .87205 | .87282 | .87208 | .87254
0800 | 87240 | 87227 | 87213 | 87100 | 87186 | 87172 | (87158 | (87144 | 87181 | 87117
0400 | 87108 | .87080 | .87076 | .87062 | .87049 | .87035 | .87021 | .87007 | .86993 | .86980
0500 | 86966 | .86952 | .86939 | .86025 | .86011 | 86897 | .86884 | .86870 | .86856 | .80843
0600 | .86829 | .86815 | 86801 | .86788 | .86774 | .86700 | .86746 | .8673% | .86719 | .86705
0700 | 80692 | 86078 | 86664 | 86650 | .86637 | 86623 | 86600 | .86506 | .86582 | .86508
0800 | 86354 | 80541 | .86527 | .86513 | 86500 | .86456 | .86472 | 56458 | .86445 | 86431
9900 | .86417 | .86408 | .86390 | .86376 | .86362 | 86340 | .86835 | .86321 | .86307 | .50204

10000

. BliZR0

The above table has been taken {rom Eggert's Method, as published in the . S. Naval
I'nstitule Proceedings, Vol. 45, Nos. 191 and 200. A table of the function #, in metric units
is given in Exterior Ballisiic Tables Based on Numerical Integration, Vol. 1, (Ordnance De-
partment, L. 8. Army, 1924),
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TABLE III
The Surface Density Factor 8

In this table values of the surface density factor é are tabulated against the
arguments, surface air temperature (I'°.) and surface barometrie pressure (inches
mercury). The factor éis defined by the relation = 4,/4,; 8, represents the density
of air under the assumed standard conditions of 59°F., 29".53 mercury, saturation
78Y; 6. represents the density of air under any other conditions of temperature
and pressure, the saturation remaining at 789,. The table is based on the standard
density 8,=1.2034 kilograms per cubic meter. The use of this table is explained in
articles 418-419, Exterior Ballistics, 1935.

I

Barom- Temperature F~.

eter,

inches, | 20 24 28 32 36 40 44 1 48 52 56 60
@8.50 | 1.040 | 1.040 | 1.031 | 1.022 | 1.014 | 1.005 | .997 | .988 | .080 | .971 | .963
@8.60 | 1.052 | 1.048 | 1.084 | 1.025 | 1.017 | 1.008 | 1.000 | .992 | .083 | .0756 | .9067
28.70 | 1.056 | 1,047 | 1.098 | 1.020 | 1.021 | 1,012 | 1.008 | .995 | .987 | .078| .970
@8.80 | 1.060 | 1.051 | 1.042 | 1.088 | 1.024 | 1.016 | 1.007 | .999 | .900 | .982 | .074
28.00 | 1.064 | 1.055 | 1.045 | 1.086 | 1.028 | 1.019 | 1.011 | 1.002 | .994 | .985 | .077
29.00 | 1.067 | 1.058 | 1.040 | 1,040 | 1,032 | 1.023 | 1.014 | 1.006 | .997 | .980 | .981
20.10 | 1.071 | 1.062 | 1.052 | 1.043 | 1.035 | 1.026 | 1.018 | 1.009 | 1.001 | .902 | .084
@0.20 | 1.074 | 1.066 | 1.056 | 1.047 | 1,080 | 1.080 | 1.021 | 1.013 | 1.004 | .995 | .987
20.50 | 1.078 | 1.069 | 1.060 | 1.051 | 1.042 | 1.083 | 1.025 | 1.016 | 1.008 | .99 | .901
20.40 | 1.082 | 1.078 | 1.063 | 1.054 | 1,046 | 1,037 | 1.028 | 1.020 | 1.011 | 1.002 | .094
20.50 | 1.085 | 1.076 | 1.067 | 1.058 | 1.049 | 1.040 | 1.032 | 1.023 | 1.014 | 1.006 | .997
29.60 | 1.080 | 1.080 | 1.070 | 1.062 | 1.053 | 1.044 | 1.035 | 1.02G | 1.018 | 1.009 | 1.001
29.70 | 1.093 | 1.084 [ 1.074 | 1.065 [ 1.056 | 1.047 | 1.039 | 1.030 | 1.021 | 1,012 | 1.004
20.80 | 1.006 | 1.087 | 1.078 | 1.069 | 1.060 | 1.051 | 1.042 | 1.033 | 1.025 | 1.016 | 1.008
29.90 | 1.100 | 1.001 | 1.082  1.073 | 1.064 | 1.055 | 1.046 | 1.037 | 1.028 | 1.020 | 1.011
30.00 | 1.104 | 1.095 | 1.085 | 1.076 | 1.067 | 1.058 | 1.049 | 1.040 | 1.032 | 1.023 | 1.014
80.10 | 1.107 | 1,098 | 1.088 | 1.079 | 1.071 | 1.062 | 1.053 | 1.044 | 1.035 | 1.026 | 1.018
30.20 | 1.111 | 1.102 | 1.092 | 1.083 | 1.074 | 1.065 | 1.056 | 1.047 | 1.038 | 1.030 | 1.021
30.30 | 1.114 | 1.106 | 1.006 | 1.087 | 1.078 | 1.069 | 1.060 | 1.051 | 1.042 | 1.033 | 1.024
30.40 | 1.118 | 1.109 | 1.090 | 1.090 | 1.081 | 1.072 | 1.063 | 1.054 | 1,045 | 1.036 | 1.028
30.50 | 1.122 | 1.118 | 1.103 | 1.094 | 1.085 | 1.076 | 1.066 | 1.057 | 1.048 | 1.040 | 1.081
30.60 | 1.126 | 1.116 | 1.106 | 1.097 | 1.088 | 1,079 | 1.070 | 1.061 | 1.052 | 1.043 | 1.034
80.70 | 1.129 [ 1,120 | 1.110 | 1.101 | 1.092 | 1.082 | 1.073 | 1.064 | 1.055 | 1.040 | 1.088
30.80 | 1.183 | 1.124 | 1.114 | 1,104 | 1,005 [ 1.086 { 1.077 | 1.068 | 1.059 | 1.050 | 1.04]
30.90 | 1.186 | 1,127 | 1.117 [ 1,108 | 1.099 | 1,089 | 1.080 | 1.071 | 1.062 | 1.053 | 1.044
81.00 | 1.140 | 1.181 | 1.121 | 1.112 | 1.102 | 1.098 | 1.084 | 1.075 | 1.066 | 1.057 | 1.048




TABLE III, Continued

—

Barom- Temperature F~.
eter, |
inches. | G0 Gb 68 72 7 | 80 84 58 02 96 100

= — e N e ey, | —— - —a — ———— P

28. 50 - 063 055 T 039 031 922 014 D06 .8O7 . 859 - 880
28. 60 067 L0959 050 042 934 926 M8 009 .01 502 883
£8.70 970 . 062 954 40 937 929 91 912 9504 895 . 886G
28. 80 97 965 957 L0949 .941 L9332 924 915 07 . 599 . 890
285.90 977 L9009 -l 952 944 935 D27 919 910 902 . 803

29.00 951 O7e D64 050 LT 939 531 922 014 -5 -804
20.10 084 76 067 D50 051 942 034 25 M7 008 900
29.20 -O87 gt 070 D2 54 .45 937 .920 020 11 903
29.30 991 .82 AT BT O57 048 -940 932 23 D15 D06
29.40 . 994 . 980 477 949 9G] 952 944 L9305 926 018 L9009

29.50 997 089 981 D72 064 L0955 4T 948 929 .02l ng

29.60 | 1.001 992 84 70 67 L9358 950 941 <003 924 D15
20.70 | 1.004 996 987 79 970 .962 953 045 936 927 918
29,80 | 1.008 .999 990 982 974 965 D57 948 -939 L8950 0eg
29.90 | 1,011 | 1.004 004 80 A7T7 . 968 . 960 951 943 L34 O2h
30.00 | 1,014 | 1.000 097 080 L8O 971 BGS 955 L9406 37 028
S0.10 | 1.OI8 | 1.008 | 1,000 D02 SiLY N5 867 958 949 940 AR
S0.20 | 1.021 | 1.013 | 1.004 006 87 78 B0 061 52 43 034
J0.30 | 1.024 | 1.016 | 1.0 099 980 951 973 . 964 955 46 037
J0.40 | 1.028 | 1.019 | 1.011 | 1.002 - 993 984 970 067 958 949 . 940
30.50 | 1.031 | 1.023 | 1.014 | 1.005 097 - 988 979 070 062 . 953 .43
30.60 | 1.034 | 1.026 | 1.017 | 1.009 | 1.000 -991 -983 074 .65 056 46
30.70 | 1.038 | 1.020 | 1.020 | 1.012 | 1.003 L9594 . 986 ST 068 . 059 949
30.80 | 1.041 | 1.033 | 1.024 | 1.015 | 1.006 -997 .989 .50 971 962 . 953
30.90 | 1.044 | 1.086 | 1.027 | 1.019 | 1.010 | 1.001 .992 983 974 965 956

31.00 | 1.048 | 1.039 | 1.030 | 1.022 | 1.013 | 1.004 . 995 . 980 977 L9648 95D

It is to be noted that the surface density factor & as used in Exterior Ballistics, 1935
and as tabulated above, is the reciprocal of the surface density factor § as used in the 1926
and 1930 editions of Exterior Ballistics and as tabulated in Table IIT of the 1926 and 1930
editions of Range and Ballistic Tables. See also footnote on p. 34, Exterior Ballistics, 1935,

This table has been extracted from Table A of a pamphlet entitled Method for De-
termining Ballistic Air Temperature and Ballislic Air Density, published by the Signal Corps
(Meteorological Service), U, 8. Army, in 1922, The same table is given also in Technical
Regulations No. 1236-1 (U. 8. War Department, June, 1934).



TABLE 1V
The Ballistic Density Factor 8.

This table is designed to afford a means of determining an approximate ballistic density factor 8,
when actual aloft observations are not available. The values of the ballistie density factor given in
this table are based upon assumed aloft densities, under various conditions of surface density, as de-
rived from a study of observations taken in the past. The arguments for the table are the surface
density factor 8 (Table I11) and the maximum ordinate, and the body of the table gives the ballistie
density factor 8;. The use of this table is explained in articles 423-424, Exterior Ballistics, 1935,

Maximum Surface density factor (8)
ordinate,

feet, 0.8 |0.8 |0.90 |0.M 0.2 | 0.03 |0.4 | O.05 | 0.0 | 0.97 | 0.98 | 0.09 1.00 1.01
0| 0.880 | 0.800 | 0.900 | 0.9710 | 0.920 | 0.930 | 0.940 | 0.950 | 0,960 | 0.970 | 0.950 | 0.990 | 1.000 | 1.010
1,000 | 0.885 | 0.896 | 0.004 | 0.914 | 0.924 | 0.933 | 0.943 | 0.052 | 0,963 | 0.972 | 0.982 | 0,991 | 1.001 | 1.010
2,000 | 0.891 | 0.900 | 0.910 | 0.919 | 0.928 | 0.937 | 0.947 | 0.955 | 0.965 | 0.974 | 0.084 | 0.993 | 1.002 | 1.010
3,000 | 0.897 | 0.904 | 0.915 | 0.924 | 0.932 | 0.94]1 | 0.950 | 0.958 | 0.967 | 0.976 | 0.9585 | 0.994 | 1.003 | 1.010
4,000 0.903 | 0.911 | 0,920 | 0.929 | 0.936 | 0.945 | 0.955 | 0.961 | 0.970 | 0.979 | 0,088 | 0.085 | 1.004 | 1.010
5,000 | 0.909 1 0.918 | 0.926 | 0.933 | 0.940 | 0.949 | 0.95T7 | 0.9G4 | 0.0973 | 0,981 | 0.090 | 0.99G | 1.004 | 1,011
6,000 | 0.914 | 0,923 | D.931 | 0,037 | 0.944 | 0.952 | 0.960 | 0.967 | 0.975 | 0.982 | 0.900 | 0.907 | 1.005 | 1.012
7,000 | 0.019 | 0.927 | 0.035 | 0.040 | 0.948 | 0.955 | 0.963 | 0.970 | 0.977 | 0.954 | 0.901 | 0.908 | 1.006 | 1.012
8,000 | 0.923 | 0.932 | 0.938 | 0.944 | 0.95]1 | 0.958 | 0.966 | 0.972 | 0.978 | 0.986 | 0.992 | 1.000 | 1.006 | 1.0]12
0,000 | 0.928 | 0.936 | 0.042 | 0.048 | 0.055 | 0.0D61 | 0.969 0.975 | 0,980 | 0.988 | 0,994 | 1.001 | 1.007 | 1.012
10,000  0.932 | 0.940 | 0.94G | 0.951 | 0.958 | 0.964 | 0.971 | 0.977 | 0.982 | 0.989 | 0.995 | 1.002 | 1.008 | 1.013
11,000 | 0.9357 | 0.944 I. 0.940 | 0.955 | 0,961 | 0.066 | 0.974 | 0.979 | 0,984 | 0.991 | 0.997 | 1.003 | 1.008 | 1.013
12,000 | 0.941 | 0.048 | 0.953 | 0.958 | 0.904 | 0.969 | 0.976 | 0.98]1 | 0.986 | 0.992 | 0.998 | 1.004 | 1.009 | 1.014
15,000 | 0.944 | 0,951 0,955 | 0,960 | 0.966 | 0.971 | 0,977 | 0.952 | 0,987 | 0,995 | 0.999 | 1.004 | 1.009 | 1.014
14,000 | 0.047 | 0.955 | 0.958 | 0.063 | 0.008 | 0,073 [ 0,079 | 0.084 [ 0,080 | 0,994 | 0,990 | 1,005 | 1.010 | 1.015
15,000 | 0.950 | 0,956 | 0.961 | 0.966 | 0.970 | 0.975 | 0.9580 | 0.985 | 0.000 | 0.995 | 1.000 | 1,005 | 1.010 | 1,015
16,000 | 0.953 | 0.958 | 0.963 | 0.968 | 0.972 ; 0.977 | 0.982 | 0.9587 | 0.991 | 0.996 | 1.001 | 1.005 | 1.010 | 1.015
17,000 0955 | 0.960 | 0.965 | 0.969 | 0.974 | 0.979 | 0.983 | 0.988 | 0.992 | 0.996 | 1.001 | 1.006 | 1.011 | 1.016
18,000 | 0.958 | 0.962 | 0.967 | 0.971 | 0.976 | 0,981 | 0.985 | 0.990 | 0,993 | 0.997 | 1.002 | 1.006 | 1.011 | 1.016
19,000 | 0.900 | 0.964 | 0.968 | 0.972 | 0.977 | 0.082 | 0.986 | 0.0 | 0,503 | 0.997 | 1.003 | 1,006 | 1.011 | 1.016
20,000 | 0.902 | 0.966 | 0,970 | 0.974 | 0.978 | 0.983 | 0,987 | 0.001 | 0.904 | 0.995 | 1.003 | 1.007 | 1.011 | 1.016
21,000 | 0.9064 | 0.967 | 0.971 | 0.975 | 0.979 | 0,084 | 0.088 | 0.002 | 0.004 | 0.998 | 1.004 | 1.007 | 1.011 | 1.016
22,000 | 0.906 | 0.969 | 0.973 | 0.977 | 0.98]1 | 0.985 | 0.988 | 0.992 | 0.995 | 0.999 | 1.005 | 1.007 | 1.011 | 1.016
23,000 0,908 | 0.971 | 0.974 | 0.978 | 0.982 | 0.986 | 0.9589 | 0.992 | 0.996 | 0.999 | 1.005 | 1.008 | 1.011 | 1.016
24,000 0,970 | 0.974 | 0,976 | 0.980 | 0.983 | 0.987 | 0.990 [ 0.993 | 0.996 | 1.000 | 1.006 | 1.008 | 1.011 | 1.016
25,000 | 0.971 1 0.975 | 0.977 { 0,981 | 0.984 | 0.987 | 0.990 | 0.993 | 0.99G | 1.000 | 1.00G | 1.008 | 1.011 | 1.015
26,000 | 0.972 1 0.975 | 0.978 | 0.982 | 0.985 | 0.D088 | 0.991 | 0.994 | 0.997 | 1.000 | 1.005 | 1.007 | 1.010 | 1.015
27,000 | 0.973 ] 0.976 | 0.979 | 0.982 | 0.986 | 0.988 | 0.991 | 0.994% | 0.997 | 1.000 | 1.004 | 1.007 | 1.010 | 1.014
28,000 | 0.974 | 0.977 | 0.080 | 0.0983 | 0.986 | 0.989 | 0.991 | 0.994 | 0.907 | 1.000 | 1.004 | 1.007 | 1.010 | 1.013
20 000 | 0.975 | 0.978 | 0.98]1 | 0.984 | 0.987 | 0.084 | 0.992 | 0.995 | 0.998 | 1.000 | 1.003 | 1.006 | 1.009 | 1.013
0,000 | 0.976 | 0.970 | 0.982 | 0.985 | 0.9588 | 0.990 | 0.992 | 0.995 | 0.998 | 1.000 | 1.003 1.006 | 1.009 | 1.012




TABLE 1V, Continued

Maximum Surface densily factor (3)
ordinate,

feet. 1.01 1.02 1.038 1.04 1.05 .06 1.07 1.08 1.09 1.10 1.11 1.12 1.13 1.1%

0]1.010 | 1.020 | 1.030 | 1.040 | 1.050 | 1.060 | 1.070 | 1.080 | 1.090 | 1.100 | 1.110 | 1.120 | 1.130 | 1.140
1,000 | 1.010 | 1.020 | 1.030 | 1.039 | 1.050 | 1.059 | 1.068 | 1.078 | 1.087 | 1.098 | 1.107 | 1.116 | 1.126 | 1.1%6
2,000 | 1.010 | 1.020 | 1.030 | 1.038 | 1.048 | 1.057 | 1.066 | 1.076 | 1.084 | 1.094 | 1,103 | 1.122 | 1.121 | 1.1%1
3,000 | 1.010 | 1.020 | 1.029 | 1.037 | 1,047 | 1.055 | 1.064 | 1.073 | 1.081 | 1.090 | 1.000 | 1.108 | 1.117 | 1.128
4,000 | 1.010 | 1.020 | 1.028 | 1.036 | 1.045 | 1.053 | 1.061 | 1.070 | 1.078 | 1.087 | 1.005 | 1.102 | 1.111 | 1.191
5,000 | 1.011 | L.020 | 1.028 | 1.036 [ 1.043 | 1.051 | 1.059 | 1.068 | 1.074 | 1.08%3 | 1.091 | 1.098 | 1.107 | 1.116
6,000 | 1.012 | 1.020 | 1.027 | 1.085 | 1.042 | 1.049 | 1.057 | 1.065 | 1.071 | 1.079 | 1.087 | 1.094 | 1.102 | 1.110
7,000 | 1.012 | 1.020 | 1.027 | 1.034 | 1.041 | 1.048 | 1.055 | 1.063 | 1.069 | 1.076 | 1.084 | 1.001 | 1.008 | 1.106
8,000 | 1.012 | 1.020 | 1.026 | 1.034 [ 1.040 | 1.046 | 1.054 | 1.061 | 1.06G | 1.074 | 1.080 | 1.087 | 1.095 | 1.101
9,000 | 1.012 | 1.020 | 1.026 | 1.033 | 1.039 | 1.045 | 1.052 | 1.050 | 1.064 | 1.071 | 1.077 | 1.084 | 1.001 | 1.007
10, 000 L 1.018 | 1,020 1,026 | 1.032 | 1.038 | 1.044 | 1.051 | 1.0567 | 1.062 | 1.0068 | 1.075 | 1.081 | 1.088 | 1.004
11,000  1.013 | 1,020 | 1.026G | 1.092 | 1.037 | 1.043 [ 1.049 | 1.056 | 1.061 | 1.066 | 1.072 | 1.078 | 1.08% | 1.000
12,000 | 1.074 | 1.020 | 1.026 | 1.031 | 1.036G | 1.042 | 1.048 | 1.054 | 1.050 | 1.064 | 1.070 | 1.075 | 1.081 | 1.087
15,000 | 1,014 | 1.020 | 1.026 | 1.031 | 1.035 | 1.041 [ 1.047 | 1.053 | 1.057 | 1.063 | 1.068 | 1.073 | 1.079 | 1.085
14,000 | 1.015 | 1.020 | 1.025 | 1.030 | 1.035 | 1.041 | 1.045 | 1.051 | 1.056 | 1.061 | 1.086 | 1.071 | 1.076 | 1.08¢
15,000 | 1.015 | 1.020 | 1,025 | 1,030 | 1.034 | 1.040 | 1.044 | 1.050 | 1.054 | 1.060 | 1.064 | 1.060 | 1.054 | 1.080
16,000 | 1.015 | 1.020 | 1.025 | 1.029 | 1.033 | 1.030 | 1.043 | 1.040 | 1.053 | 1.058 | 1.062 | 1.067 | 1.072 | 1.078
17,000 | 1.016 | 1.020 { 1,024 | 1.029 | 1.033 | 1.038 | 1.042 | 1.047 | 1.051 | 1.0566 | 1.060 | 1.0065 | 1.070 | 1.075
15,000 | 1.016G | 1.020 | 1.024 | 1.028 | 1.032 | 1.037 | 1.041 | 1.046 | 1.050 | 1.054 | 1.058 | 1.063 | 1.068 | 1.07%
19,000 | 1.016 | 1.020 | 1.024 | 1.028 | 1.031 | 1.056 | 1.040 | 1.045 | 1.049 | 1.053 | 1.056 | 1.061 | 1.066 | 1.0M
20, 000 | 1.01G | 1.019 | 1.023 | 1.027 | 1.031 | 1.036 | 1.040 | 1.044 | 1.048 | 1.051 | 1.055 | 1.060 | 1.064 | 1.069
21,000 | 1.016 | 1.019 | 1.023 | 1.026 | 1.030 | 1.035 | 1.030 | 1.043 | 1.040 | 1.050 | 1.054 | 1.058 | 1.002 | 1.067
22,000 | 1.016 [ 1.019 | 1.023 | 1.026 | 1.030 | 1.034 | 1.038 | 1.042 | 1.045 | 1.049 | 1.052 | 1.057 | 1.061 | 1.0060
23,000 | 1.016 | 1,018 | 1.022 | 1.026 | 1.030 | 1.033 | 1.038 | 1.041 | 1.044 | 1.047 | 1.050 | 1.056 | 1.059 | 1.064
24,000 | 1.016 | 1.018 | 1.022 | 1.025 | 1.029 | 1.035 | 1.037 | 1.040 | 1.043 | 1.046 | 1.049 | 1.054 | 1.057 | 1.062
25,000 | 1.015 | 1.017 | 1.02] | 1.024 | 1.028 | 1.032 | 1.036 | 1.039 | 1.041 | 1.044 | 1.047 | 1.052 | 1.055 | 1.0060
26,000 | 1.015 | 1.017 | 1.020 | 1.023 | 1.027 | 1.030 | 1.034 | 1.087 | 1.040 | 1.043 | 1.045 | 1.050 | 1.053 | 1.057
27,000 | 1.014 | 1.016 | 1.020 | 1,022 | 1.026 | 1.020 | 1.032 | 1.036 | 1.088 | 1.041 | 1.044 | 1.048 | 1.050 | 1.054
25,000 | 1.013 | 1.015 | 1.019 | 1.021 | 1.024 | 1.028 | 1.031 | 1.034 | 1.036 | 1.039 | 1.042 | 1.045 | 1.048 | 1.052
20,000 | 1.013 | 1.015 | 1.018 | 1.020 | 1.023 | 1.026 | 1.029 | 1.082 | 1.035 |'1.038 | 1.041 | 1.043 | 1.046 | 1.050
0,000 | 1.012 | 1.014 | 1.017 | 1.010 | 1.022 | 1.025 | 1.028 | 1.081 | 1.033 | 1.086 | 1.080 | 1.041 | 1.044 | 1.047

This table has been extracted from Table C of a pamphlet entitled Method for Determining Ballistic Air Tempera-
ture and Ballistic Atr Densily, published by the Signal Corps (Meteorological Service), U, 8. Army, in 1922, Table C
(with small changes), and an additional table for antiaireraft and other high-angle fire, have recently been published
in Technical Regulations No. 1236-1 (U. 8. War Department, June, 1934).



TABLE V
Multipliers for Column 12

The multipliers given in this table are the ratios between any given variation from standard atmos-
pherie density and the tabular variation of 109, upon which Column 12 of the range table is based.
The sign of the multiplier indicates the direction of the range errer that corresponds to the density
variation to which the multiplier applies (when no sign is given, the plus sign is to be understood).
The arguments for this table are the surface density factor 6 (Table IIT) and the maximum ordinate.
When both of these arguments are used, the multiplier found represents the operations both of re-
ducing the surface density factor (Table ITI) to the ballistie density factor (Table 1V), and of deriving
from the latter the corresponding multiplier. If the density factor with which the table is to be entered
is already a ballistie density factor, the corresponding multiplier is to be found by entering the table
with the ballistic density factor and zero maximum ordinate, The derivation and use of this table are
further explained in articles 1014-1015, and 1212-1213, Fxlerior Ballistics, 1935,

Maximum
ordinate,
feet.

()
1,000
2. 000
3,000
4,000

5000
6,000
7,000
8,000
. 000

10,000
11,000
12, 000
13,000
14,000

16,000
16,000
17, 000
18, 000
19,000

g0, 000
21,000

22 000 |

23 000
24,000

25000
26, (100
27 . 000
28 . (100
29, 000

30,000

Surface density factor (4)
0.8 | 0.80 | 0.90| 0.91| 0.92| 0.93| 0.94| 0.95| 0.96| 0.97| 0.98| 0.99 | 1.00| 1.01
1.20| 1.10| 1.00| 0.90| 0.8 | 0.70| 0.60| 0.50| 0.40| 0.30| 0.20| 0.10| 0.00 [—0.10
.16 | 1.04 06 | .86 76 67 7 48 87 .28 18 00— = .19
1.09 | 1.00 80 81 72| .63 53 45 .85 26 16 ol = 30
1.03 06 .85 76 68 59 501 .42 .43 .94 15 06 [— .08 |— .10
07 801 .80 .11 G4 55 AT .89 .30 21 12 13| R LI
01 .82 74 67 .60 .51 43 .86 a7 10 10 O — 0% = T
.86 7 i) 63 56 A8 .40 .83 25 .18 i 08 |— 05 |— .12
.81 3 65 60 52 45 8T .30 .23 .16 09 02— 06— .12
7 .68 62 | .56 40 42 54 .28 29 14 08 00 |— .06 |— .12
72 .64 58 52 A5 80 81 25 .20 12 08— .01 |— 07 |~ .12
68 60 54 490 .42 .58 .20 .29 .i8 A1 05 02— .08 |— .18
63 .56 .61 A5 .30 .84 .26 .21 16 09 05 08— 08 |—= .18
.50 .52 AT ) .86 .31 .24 19 14 08 02 = 09— .13
56 40 45 40 .84 29 .23 18 .13 A7 01 04— .09 |— .14
581 4T 42 97 .52 3 .21 16 At 06 01 05 |
.50 A4 .39 .34 .50 25 .20 15 10 05 00 05 | = 30 = 15
47 4@ .87 .32 .28 .23 .18 .13 00 04 .0 05 |— 10— .15
45 40 .35 .31 .26 .21 A7 12 08 04 01 T o o T IS §
42 .38 .83 20 | 24 19 15 10 07 03 e o= 231 V=18
A0 .36 .32 .28 .23 .18 14 10 A7 03 03 Aed= 21 l=-:18
38 | .34 .30 .26 .92 A7 13 09 06 02 03 W= AT V=08
.86 .33 .29 25 .21 16 .12 08 06 02 O | == 11 =518
.34 .31 .27 23 19 15 12 08 05 0] 05 07 |— 11 |— .16
.82 .20 .26 29 .18 14 iy 0% 04 .01 05 o= =18
.80 .20 .24 .20 17 18 10 07 .04 .00 06 oRil= A1 =18
.29 25 .25 19 16 .13 .10 07 04 00 |— .06 08 = .31 b~ 18
.28 25 .22 18 15 12 .09 .08 .03 00 |[— .05 07 |— .10 |— .15
2t | .94 .21 18 14 12 .09 06 .03 .00 04 0= 10— .14
.26 .24 .20 17 14 11 .00 06 03 .00 04 0% = 10 =18
.25 .22 19 16 15 11 08 05 02 00 03 08| — .08 |—= .18
.24 .21 .18 15 12 10 .08 05 .02 00 |— .03 .06 [— .00 |— .12
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TABLE V, Continued

Maximum Surface density factor (4)
ordinale,
feet. 1.01 1.02 1.03 1.04 1.05 1.06 | 1.07 1.08| 1.00| 1.10 | 1.11 1.12 | 1.18 1.14

————— - -— -

0 =010 (—0.20 [—0.30 |—0.40 |—0.50 |=0.60 |—0.70 |[—0.80 |—0.90 [—1.00 |—1.10 |—1.20 [—1.30 |—1.40
1,000 | — ,10 |— .20 |— .30 |— .89 |— .60 |~ .68 |— .6B|— .78 |— .8Y |— .08 |—1.07 |—1.16 |—1.206 |—1.36
2,000 {— .10 |~ .20 |— .30 [— .98 |— 48 |— 57 |— .66 |— .76 |— .84 |— .94 |—1.03 |—1.12 |—1.21 |—1.81
3,000 |— .10 |— .20 |— .29 (— .87 |— 47 |— .55 |— .64 |— .78 |— .81 |— .00 |— .99 [—1.08 |—1.17 |—1.26
4,000 |~ ,10 |— .20 |— .28 |— .36 |— 45 |— .58 |— .61 |[— .70 |— .78 |— .87 |— .95 |—1.02 |—1.11 |—1.%1

5,000 [— ,11 |— .20 [— .28 |— .86 |— .43 |— .51 |— .59 |— .68|— .74 |— .83 |— .91 |— .98 |—=1.07 | =1.18
6,000 [— .12 |— .20 |— .27 |— .85 |— 42 |— .49 |— .57 |— .65|— .11 |- .70 |— .87 |— .94 |=1.02]=1.10
7,000 [— .12 |— .20 |— .27 |- — 41 |— .48|— .55|— .63 |— .69|— .76|— .84 |— .91 |- .98 —1.06
8,000 |— .12 |— .20 |— .26 |— . A0 |— 48— .52 |— 8t |— . 4 |— .80 |— .87 |— .95 |—1.01
9,000 — .12 |— .20 |— .26 |— .88 |— .99 |— .45|— .52 |— .50 |— .64 |- .1 |- v |— .84 |— .01 |- .07

REeE
|

g8
I

10,00 |~ .13 |~ .20 |— .26 ([— 32 |— .98 |— M |— .51 |— BT |— .02|— .68]|— .75|— .Bl |— .BR|— .n4
11,0000 | — 1 |— 20 |— 26 |— SR |— 87 |— 3 |— .9|— .56|— .61 |— .68 |— .72 |— .T8|— .84 |— .00
12,000 |— .14 |— .20 |— .26 |— .31 |— .36 |— .42 |— .48 |— .54 |— .50 |— .64 |— .70 |— .75 |— .81 |— .87
13,000 |— .14 |— .20 |— .26 |— .31 |— .85 |— .41 |— .47 |— .53 |— .57 |— .63 |— .68 |— .18 |— .70 |— .85
14,000 |— .15 |— .20 |— .25 |— 30 |— .86 |— .41 |— .45 |— .51 |— .56 (— .61 |— .66 |— .71 |— .76 |— .82

15,00 |~ .16 |- .20 |— .25 [— .30 |— .34 |— 40 |— .M |— .60 |— .54 |— .00 |— .04 |— .69 |[— .T4 |— .80
16,000 | — .16 |- .20 |— .25 |— .20 |— 83 |— .80 |— 43 |— 4D |— .68 |— .68 |— .62 |— .67 |— .72 |~ .78

17,000 [— .16 |— .20 |— .24 |— .29 |— .33 |— .38 |— .2 |— 47 |— .61 |— .50 |— .6O|— .65 |— .TO|— .75
18,000 | — .16 |— .20 |— .24 |— .28 |— .92 |— 87 |— .41 |— .46 |— OO0 |— .54 |— .58|— .63 |— .68|— .78
19,000 |~ .16 |— .20 |— .24 |— .24 |— .31 |— . B6|— .0 |— .45 |— 49 |— .53 |— .56 |— .61 |— .66 |— .71
i{l‘,H{HI - .16 |=- .19 |~ .23 |— .27 |-~ .8] |- .50 |— .40 |— .44 |— .48 |~ .51 |— .55 |— .60 |— .64 |— .6D
21,000 |= .16 |= .10 |=— .23 |— .26 |=— .30 |=— .85 |— .59 |— 483 |— .46 |— .50 |— .54 |— .58 |— .62 |— .67
22,000 |— .16 |— .19 |— .23 |— 2 |— .30 |— .34 |— .38 |— 42 |— 45 |— 49 |— .52 |— .57 |— .61 |— .66

25,000 (— .16 |— .18 |— 22 |— .2 |— .30 |— .88 |— .38 |— .41l |— .44 |— 4T |— .50|— .56 |— .50 |— .64

24,000 [— .16 |— .18 |— .22 |— .25 |— .20 |— .88 |— .87 |— .40 |— .48 |— .46 |— .49 |— .54 |— .37 |— .62
25,000 [— 18 |— .17 |— .21 |— .24 |— .28 [— .82 |— .86 |— .80 |— .41 |— .44 |— .47 |— .52 |— .55 |— .60
26,000 (— .15 |— .17 |— .20 |— .23 |— .27 |— .30 |— .34 |— .87 |— .40 |— .48 |— .45|— .50 |— .53 |— .57
27.000 |— 14 |— .16 |— .20 |— .22 |— 26 |— .20 — .92 |— .96 |— .98 |— .41 |— .44 |— .48 |— .50 |— .54
28 000 [— .18 |— .15 |— .19 |— .21 |— .24 |— 28 |— .31 |— .34|— .86|— .99|— .42 |— .45|— .48|— .32
29,000 |[— .18 |— .15|— .18|— .20 |— .23 |— .26 |— .20|— .32 |— .35|— .38 |— .41 |— .48 |— .46 |— .50
30,000 [— .12 |- .14 |— a7 |— a9 |- .22 |- .25 (= .28 |- .81 |- .88 |- .36 |- .39 |- .41 |- .44 |- .47
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INTRODUCTION TO TABLE VI

Table VI consists of extraets from the American translation of the A.L.V.F. Tables, made by the Ordnance
Department, U. S. Army, from the French edition of 1918, The complete A.L.V.F. Tables of 1918 (translated
1919) consist of tables for each 5° of angle of departure from 15° to 40° inelusive. For each of these angles of de-
parture there are separate tables for range, time of flight, angle of fall, and striking velocity. For each of the four
elements just mentioned there are two series of tables, one forinitial veloecities from 300 to 600 meters per second and
one for initial velocities from 600 to 900 meters per second. Fach of these last two series of tables consists of four
separate tables, for values of Log €' from .475 to .635, from .655 to 815, from .835 to .995, and from 1.015 to 1.175.
Thus there are eight separate tables for each of the four elements and for each of the six angles of departure, or 192
separate tables in all; each separate table forms one page.

The extracts given in this volume comprise tables for each of the four elements for each of the six angles of
departure (15°-40°%), but for veloeities only from 600 m.s. to 900 m.s., and for values of Log € only from 1.015 to
1.175. These extracts are adequate for computation of range-table data only for the latest types of 14" gun (not
those illustrated in this volume) and for 16" guns.

Particular attention is invited to the fact that the A.L.V.F. Tables are made up in metric units; this applies
to the elements initial velocity, range, and striking velocity. The value of Log C is found in the usual manner,
employing English units. Further details of the units of these tables are given in article 704, Exterior Ballistics,
1935.

The derivation and use of the A.L.V.F. Tables are explained in Chapters 7 and 8, Exterior Ballistics, 19345.
The tables were originally ecomputed by the Commaession A (rtillerie) L(ourde) (sur) V(oie) F(errée), and published,
September 15, 1918, by the French Ministére de I' Armament, as the Tables de Balistique Extérieure. A later edition
was published in 1921, but it has not been translated. The later edition ineludes initial veloeities up to 1200 m.s.,
and tables for the angle of departure 45°, for maximum ordinate, for range to vertex, and for the effect of wind on
the range.
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TABLE VI.

¢=15>. RANGE.
log.C 1 015 1.035 1.065 1.075 1.095 1.115 1.135 1.155 1.1756 Log, C
'V\E (10351 dif. (10.539) dif. (11.350) dif. (10.885) dif. (12.043) dif.  (13.032) dif. (13.846) &if. (14.250) dif. (4902 air, (€
. V.
G600 | 12650 165 | 12815 163 | 12978 160 | 13138 160 | 13298 160 | 13458 158 | 13616 157 | 13773 157 GO0
313 321 329 337 345 5B S0 d67 374
610 12963 173 | 13136 171 | 13307 168 | 134756 168 | 13643 168 | 13811 165 | 13976 164 | 14140 164 | 14304
$17 325 333 341 J449 357 | 335 372 479
620 13280 181 | 13461 179 | 13640 176 | 13816 176 | 13992 176 | 14168 173 | 14341 171 | 14512 171 | 14683 G20
320 328 SR 345 353 361 369 At 383
630 | 13600 189 | 13789 187 | 13976 185 | 14161 184 | 14345 184 | 145290 181 | 14710 178 | 14888 178 | 15006 630
323 331 440 349 357 365 373 a0 J87
640 | 13923 197 | 14120 196 | 14316 194 | 14510 192 | 14702 192 | 14804 189 | 15083 185 | 15268 185 | 15458 (40
326 335 344 353 J6l 309 377 S84 401
650 | 14249 206 | 14455 205 | 14660 203 | 14863 200 | 15063 200 | 15263 197 | 15460 192 | 15652 1: 2 | 15844 650
320 338 © 34T 356 64 372 380 358 305
GGO 14578 215 | 14793 214 | 15007 212 | 15219 205 | 15427 208 | 156356 2056 | 15840 200 | 16040 199 | 16239 e
332 341 350 359 368 dihi 354 302 499
G370 14910 224 | 15134 223 | 153567 221 | 15578 217 | 15795 216 | 16011 213 | 16224 208 | 16432 2006 | 16638 670
BT 341 353 S63 372 350 288 306 403
6R0 | 15244 234 | 15478 232 | 15710 231 | 15941 226 | 16167 224 | 16391 221 | 16612 216 | 16828 213 | 17041 630
HRE BES! 354 A6 374 s 392 400 407
GO | 156575 244 | 15822 242 | 16064 240 | 16304 237 | 16541 283 | 16774 230 | 17004 224 | 17228 220 | 17448 GO0
A3t 345 356 365 375 a85 393 402 410
700 16014 253 | 16167 252 | 16419 250 | 16669 247 | 16916 243 | 171590 238 | 17397 233 | 17630 228 | 17858 _';'t}[]
BT 346 350 hiih 375 384 393 402 412
710 16261 262 | 16513 262 | 16775 259 | 17034 257 | 17201 252 | 17543 247 | 17790 242 | 18032 238 | 18270 710
334 348 357 366 376 385 394 403 413
720 16590 271 | 16861 271 | 17132 268 | 17400 267 | 17667 261 | 17928 2506 | 18184 251 | 18435 248 | 18683 720
31 350 359 d68 377 386 396 406G 416
7ah 16931 280 | 17211 280 | 17491 277 | 17768 276 | 18044 270 | 18314 266 | 18580 261 | 18841 258 | 19099 130
342 351 360 369 378 5 hY) 397 407 417
740 17273 289 | 17562 259 7851 256G | 18137 285 | 18422 279 | 18701 270 | 18977 271 | 19248 268 | 10516 740
J43 a0 362 371 350 St SUN 408 417
760 17616 205 | 17914 299 | 18213 295 | 18508 294 | 18802 288 | 10090 285 | 19375 281 | 19656 277 | 19933 750
a4 354 aba 373 WS2 392 401 410 419
760 17960 308 | 18268 308 | 18576 305 | 18881 303 | 10184 208 | 10482 294 | 19776 290 | 20066 28G | 20352
345 335 S04 YR 383 303 I 4103 412 422
770 IN305 318 | 18623 317 | 18040 315 | 19255 312 | 19567 308 | 19875 304 | 20179 299 | 20478 206 | 20774
345 355 365 375 385 305 405 115 425
780 ISG650 328 | 18978 327 | 19305 325 | 19630 322 | 19952 318 | 20270 314 | 20584 309 | 20893 306 | 21199
SA0G 356 367 3717 a87 JO7 407 417 427
790 18006 338 | 19334 338 | 19672 335 | 20007 332 | 20339 328 | 20667 324 | 20001 319 | 21310 316 | 21626
347 308 J6S 380 390 400 410 420 430
800 19343 340 | 10602 348 | 20040 347 | 20387 342 | 20729 338 | 21067 334 | 21401 329 | 21730 326 | 22056
35() 361 372 BN 395 405 415 424 442
310 19693 360 | 200563 359 | 20412 358 | 20770 354 | 21124 348 | 21472 344 | 21816 338 | 22154 i;:i*'l 22488
350 361 372 383 399 404 414 424 443
820 | 20043 371 | 20414 370 | 20784 360 | 21153 364 | 21517 359 | 21876 354 | 22230 348 | 22578 343 | 22021
352 363 374 383 393 403 413 424 435
330 | 20395 382 | 20777 381 | 21158 378 | 215636 374 | 21910 369 | 22270 364 | 22643 359 | 23002 354 | 23356
351 362 a7 382 303 403 414 4125 437
840 | 20746 393 | 21139 391 | 21530 388 | 21918 385 | 22303 379 | 22682 375 | 23057 370 | 23427 366 | 23703
353 363 374 383 SU2 103 414 426 430
850 | 21080 403 | 21502 402 | 21904 307 | 22301 394 | 22695 390 | 23085 386 | 23471 382 | 23853 379 | 24232
ol 361 373 3583 393 404 416 429 441
860 | 21450 413 | 21863 414 | 22277 407 | 22681 404 | 23088 401 | 23480 308 | 23887 305 | 24282 301 | 24673
350 J61 370 382 394 406 418 430 143
870 | 21800 424 | 22224 423 | 220647 419 | 23066 416 | 23482 413 | 23895 410 | 24305 407 | 24712 404 | 25116
| 3190 a6l 370 383 306 108 420 432 445
880 | 22149 435 | 22684 433 | 23017 432 | 23449 429 | 23878 425 | 24303 422 | 24725 419 | 25144 417 | 25561
351 360 372 382 303 105 419 433 447
890 | 22500 444 | 22944 445 | 23380 442 | 23831 440 | 24271 437 | 24708 436 | 25144 433 | 25577 431 | 26008
300 460 371 382 a3 406 419 133 448
000 | 22850 454 | 23304 456 | 23760 453 | 24213 451 | 24664 450 | 25114 440 | 25563 4-!?_ 26010 446 | 26456
V.
C) (10.351) dif. (10839 dif. (11.350) dif, (11.883) dif, (2443 dif. (3.082) il (13.048) dif. (40250 Jdif, (14.962) dif. (C)
Log.C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log.C|
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s=15°. TIME OF FLIGHT.

TABLE VI.

Log C  1.015 1.035 1.055 1.075 1.095 1.115 1,135 1.155 1.175 Log.C
O ossy dif.  (10.839) dif.  (11.350) dif.  (11.885) dif.  (12.445) dif.  (13.032) dif.  (13.646) dif.  (14.280) dif. (14.062) dif. (O)
600 2844 13 2857 13 2870 12 2882 11 2803 11 2004 10 2014 9 2023 9 2032 600

4 41 41 42 43 43 43 44 44
610 28584 14 2808 13 2011 13 2924 12 2036 11 2047 10 2057 10 2067 9 2076 610
41 41 42 42 42 42 43 43 44
620 2025 14 2939 14 2053 13 2006 12 2978 11 2989 11 3000 10 3010 10 3020 620
40 41 41 41 41 42 42 43 43
630 2065 15 2980 14 2004 13 3007 12 3019 12 3031 11 3042 11 3053 10 3063 630
40 40 40 41 42 42 42 42 43
640 3005 15 3020 14 3034 14 3048 13 3061 12 3073 11 3084 11 3005 11 3106 640
39 40 41 41 41 42 43 43 43
350 3044 16 3060 15 3075 14 3089 13 3102 1: 3115 12 3127 11 3138 11 3149 650
44 40 40 41 42 42 42 42 43
660 3084 16 3100 15 3115 15 3130 14 3144 13 3167 12 3169 11 3180 12 3102 660
40 40 41 41 41 41 42 43 43
670 3124 16 3140 16 3156 15 3171 14 3185 13 3198 13 3211 12 3223 12 3235 670
39 40 40 41 42 42 42 42 43
630 3163 17 180 146 3196 1u 3212 15 3227 13 3240 13 3253 12 3265 13 3278 680
10 40 40 40 41 42 42 43 43
690 3203 17 3220 16 3236 16 3252 16 3268 14 3282 13 3205 13 3308 13 3321 600
39 39 40 40 40 41 42 43 43
700 3242 17 3259 17 3276 16 3292 16 3308 15 3323 14 3337 14 3351 13 33064 700
30 40 40 41 41 41 42 42 42
710 3281 IR 3200 17 3316 17 3333 16 3349 15 3364 15 3379 14 3393 13 3406 710
30 39 40 40 40 41 41 41 42
720 3320 18 3338 18 3356 17 3373 16 3380 16 3405 15 3420 14 3434 14 3448 720
38 39 30 410 41 41 41 42 42
730 3358 19 3377 18 3305 18 3413 17 3430 16 3446 15 3461 15 3476 14 3490 730
39 30 40 40 40 40 41 41 42
740 3307 19 3416 19 3435 18 3453 17 3470 16 3486 16 3502 15 3517 15 3532 740
39 40 40 40 40 40 41 42 42
750 3436 20 3456 19 3475 18 3493 17 3510 16 3526 17 3543 16 3559 15 3574 750
39 39 30 40 40 41 41 41 42
760 3475 20 3405 19 3514 19 3533 17 3560 17 3567 17 3584 16 3600 16 3616 760
38 39 40 40 41 41 41 42 42
270 3513 21 3534 20 3554 19 3573 18 3591 17 3608 17 3625 17 3642 16 3658 770
30 39 a9 40 4{) 40 41 41 42
780 3552 21 3573 20 3503 20 3613 18 3631 17 3648 18 3666 17 J683 17 3700 750
30 39 40 40 40 41 41 42 42
700 3501 21 3612 21 3633 20 3653 18 3671 18 3689 18 3707 18 3725 17 3742 790
38 30 39 39 4() 41 41 41 41 :
e — Py Ep— e e i — ——— = =
<00 3629 22 3651 21 3672 20 3602 19 3711 19 3730 18 3748 18 3766 17 3783 800
. 38 38 - 30 39 40 40 41 41 42 |
10 3667 22 3689 22 3711 20 3731 20 3751 19 3770 19 3789 18 3807 18 3825 810
37 38 38 39 40 41 41 42 42
320 3704 23 3727 22 3749 21 3770 21 3701 20 3811 19 3830 19 3849 18 3867 820
37 38 38 38 39 40 41 41 41
230 3741 24 3705 22 3787 21 3808 22 3830 21 3851 20 3871 19 3800 18 3008 830
a7 37 38 39 39 40 40 41 42
840 3778 24 3802 23 3825 22 3847 22 38649 22 48091 20 3911 20 3031 19 3950 £40
36 a6 37 38 39 39 40) 4() 41
Q50 3814 24 3838 24 3362 23 3885 23 3008 22 3030 21 3951 20 3071 20 3001 850
36 37 37 35 38 38 30 40 41
860 3850 25 3875 24 3809 24 3023 23 3946 22 3968 22 3000 21 4011 21 4032 860
36 36 37 37 37 38 39 40 41
870 3886 25 3911 25 3036 24 3060 23 3083 23 4006 23 4029 22 4051 22 4073 870
36 37 47 37 38 38 39 40 1 |
28() 3922 26 3948 25 3073 24 3007 24 4021 23 4044 24 40068 23 4001 23 4114 880
36 34 36 37 37 38 30 A4() 41
800 3058 26 3984 25 4008 25 4034 24 4058 24 4082 25 4107 24 4131 24 4155 890
30 30 36 36 37 38 39 40 41
a00 3904 26 4020 25 4045 25 ' 4070 25 4005 25 4120 24 4146 25 4171 25 4196 900
T R e asanes 1-.:'--
Y. oy (10.851) dif.  (10.830) dif.  (11.350) dif.  (11.885) dif.  (12.445) dif.  (13.082) dif.  (3.640) dif.  (14.280) dif.  (14.062) dif.}}\
Log.C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log C.
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TABLE VI.

o=15°,

ANGLE OF FALL.

F
¢

1.015

(10.351) dif.

1.035

(10.539) dif.

1.055

(11.350) dif.

(11.885) dif.

1.O75

1.025
(12.448) dif.

1.115

(13.032) dif.

1.135

(13.646) dif,

1.155
(14.280) dif.

1.176 log. C

(14.062) dif.

(e)

v‘ -
600 19 2429 20 2400 20 2380 21 2368 21 2347 21 I 2326 21 23056 21 2284 G0
18 17 17 16 15 15 14 14 13
610 6 20 2446 20 2426 21 2405 22 2383 21 2362 22 2340 21 2319 22 2207 610
18 17 16 16 16 15 14 13 13
620 2484 21 2463 21 2442 21 2421 22 2399 22 2377 23 2354 22 2332 22 2310 #20
17 16 15 15 15 14 14 13 12
630 2501 22 2479 22 2457 21 2436 22 2414 23 2301 23 2368 23 2345 23 2322 630
17 16 16 15 14 13 13 12 12
(40 2518 23 2405 22 2473 22 251 23 2428 24 2404 23 2381 24 2367 23 2334 B840
17 16 16 15 14 14 13 13 12
(50 2635 24 2511 22 2489 23 2406 24 2442 M 2418 24 2304 24 2370 24 2346 G50
16 16 1] 15 15 14 14 13 13
GO 2651 24 2527 23 2504 23 2481 24 2457 25 2432 24 2408 25 2383 24 2359 60
16 16 15 14 14 13 13 13 12 .
| 670 2567 24 2543 24 2519 24 2495 24 2471 26 2445 24 2421 25 2306 25 2371 670
' 17 16 16 15 14 14 13 12 12
LGS0 2584 25 2550 24 25635 25 2510 25 2485 26 2459 25 2434 26 2108 25 2383 630
. 18 17 16 15 14 14 13 13 12
640 2602 26 2576 25 2651 206 2525 26 2409 26 2473 26 2447 26 2421 26 2305 600
17 16 15 14 14 13 13 12 12
700 2619 27 2592 206 2566 27 2539 20 2513 27 2486 26 2460 27 2433 206 2407 700
16 16 15 15 14 14 13 13 12
| 710 2635 27 2608 27 2581 27 2654 27 2527 27 2500 27 2473 27 2446 27 2419 710
B 17 16 15 14 13 13 12 12 12
720 2652 28 2624 28 2506 28 2568 28 2540 27 2513 28 2485 27 2458 27 2431 -
17 16 15 14 14 13 13 12 Il
730 2660 20 2640 29 2611 29 2582 28 2554 28 2526 28 2408 28 2470 28 2442 730
17 16 15 14 13 13 12 12 12
740 2686 30 2656 30 2626 30 26506 29 2567 28 2539 29 2510 28 2482 28 2454 740
. 16 15 14 14 14 13 13 12 12
150 2702 31 2671 31 2640 30 2610 29 2581 20 2552 29 2524 29 2104 28 2460 750
e 16 15 15 14 13 13 12 12 11
i G0 2718 32 2686 31 2655 31 2624 30 2504 29 2565 30 2535 29 2506 29 2477 760
16 16 15 14 14 13 | 13 12 1
770 2734 32 2702 32 2670 32 2638 30 2608 30 2678 30 2548 30 2518 30 2488 770
§ 16 15 14 14 14 13 12 12 12
780 2750 33 2717 33 2684 32 26562 30 2622 31 2601 31 2560 30 2630 30 2500 750
I 15 14 14 14 13 13 12 12 11
700 9765 34 2731 33 2608 32 20060 31 2635 31 2604 32 26572 30 2542 31 2511 790
15 15 14 1i 12 12 12 11 11
SO0 2780 34 2740 34 2712 33 2679 32 2647 31 2616 32 2584 31 25653 31 2522 SOU
16 15 14 13 13 12 l 12 11 11
s10 2706 36 2761 36 2726 34 2002 32 2660 32 2028 32 2506 32 2564 31 2533 S0
| 15 15 14 14 13 12 12 12 11
820 2811 35 2770 36 2740 34 2706 33 2673 33 2040 32 2608 32 25706 32 2544 <20
. 15 14 14 13 13 13 12 11 11
830 25206 36 2790 306 2754 35 2719 33 2686 33 2653 33 2020 33 2587 32 2556 830
15 14 14 13 12 12 12 12 11 '
840 2841 37 2804 36 2768 36 2732 34 2698 33 2665 33 2632 33 2500 33 2566 {40
_ 14 14 13 13 13 393 11 11 11
850 | 285537 | 281837 | 278136 | 274634 | 271134 | 267734 | 264333 | 201033 | 2577 850
. 15 13 12 12 12 12 12 11 10
860 2870 39 2831 38 2793 36 2757 34 2723 34 2650 34 2655 34 2621 34 2587 S80 |
15 14 13 13 12 11 11 11 11
870 2885 40 2845 39 2806 lif; 2770 ﬂ 2735 :ig 2700 34 2666 34 2632 34 2508 870
14 14 : 1 12 11 10 11
880 2809 40 2850 39 2820 37 2783 36 2747 35 2712 35 2677 35 2642 33 2600 QK0
, 15 15 14 13 12 11 11 11 10
890 2014 40 2874 40 2834 38 2796 37 2759 36 2723 35 2688 35 2053 34 2619 800
14 13 13 12 11 11 11 11 11
900 2028 41 2887 40 2847 39 2808 28 2770 306 2734 35 2699 35 2664 34
(€)  (10.861) dif. (10 639) dIf. (11.350) dif. (11.885) dif. (12.445) dif. (13.082) dif. (13,0400 dif,  (14.280% dif. (14,002 dif. (c)
Log. C  1.015 1.045 1.055 1.075 1.005 1.115 1.135 1.155 1176 Log. C
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Log. C

TABLE VI.

1.015

1.035

1.055

1075

1.095

1.115

1.135

{14 .288) dif,

(14,962) d
L.175

s=15. TERMINAL VELOCITY.

Log. C  1.015 1.035 1.0556 1.075 1.095 1.115 1.135 1.155 1.175 log. C
(c) (10.351) dif, (10.839) dif. (11.350) dif. (L11.885) dif. (12.445) dif. (13.032) dif. (13.646) dif. (14.280) dif. (14.962) dif. (c)
™~ L S V.
600 3747 51 3798 51 3849 52 3001 52 3953 53 4006 52 I 4058 53 4111 53 4164 GO0

21 29 24 25 26 28 30 32 33
610 3768 52 3820 53 3873 53 3926 53 3979 55 4034 54 4088 55 4143 54 | 4197 610
19 21 22 24 26 28 29 30 32
620 3787 54 3841 54 3805 55 3050 55 4005 57 4062 55 4117 56 4173 56 4229 620
19 21 23 24 26 28 20 30 32
630 3800 50 3862 56 3018 56 3974 57 4031 59 4090 56 4146 57 4203 58 4261 630
20 21 22 24 26 27 20 30 32
640 3826 57 3883 57 3940 58 3008 59 1057 60 4117 58 4175 58 4233 60 4293 640
. 18 20 22 23 25 27 20 30 31
650 3844 59 3003 59 3962 59 4021 61 4082 62 4144 60 4204 59 4263 61 4324 650
17 19 20 22 24 26 28 | 30 31
660 3861 61 3922 60 30982 61 4043 63 1106 64 4170 62 4232 61 | 4203 62 4355 BGO
18 19 21 22 24 25 27 | 29 30
: |
670 3879 62 3041 62 4003 62 4065 65 4130 65 4195 64 4259 63 4322 63 1385 670
: 18 19 20 22 23 24 26 28 30
650 3897 63 3060 63 4023 64 4087 66 4153 66 4219 66 4285 65 4350 65 4415 680
17 18 20 21 22 23 25 27 20)
6490 3914 64 3978 65 4043 65 4108 67 4175 67 1242 68 4310 67 4377 67 4444 600
17 18 19 21 22 23 24 27 20 f
700 | 3931 65 | 8996 66 | 4062 67 | 4129 68 | 4107 68 | 4265 60 | 4334 70 | 4404 60 | 4473 700
| 16 17 19 21 22 24 26 27 20
C7i0 | 3947 66 | 4013 68 | 4081 69 | 4150 69 | 4210 70 | 4280 71 | 4360 71 | 4431 71 | 4502 710
165 17 19 21 22 24 20 27 28
720 3063 67 4030 70 4100 71 4171 70 4241 T 4313 73 4386 72 1458 72 1530 720 |
16 17 19 21 22 24 26 27 28
730 | 3979 68 4047 72 4119 73 4192 71 4263 74 4337 75 4412 73 1485 73 4558 750
16 17 10 20 22 24 26 27 28
740 3005 GO 4064 T4 4138 74 4212 73 4285 76 4361 77 4438 74 4512 74 4586 740
165 17 18 20 22 23 25 26 27
750 4011 70 4081 75 4156 76 | 4232 75 4307 77 4384 79 4463 75 4538 75 4613 750
16 17 18 19 2] 23 24 25 27
760 4027 71 4098 76 4174 77 4251 77 4328 79 4407 80 4487 76 4663 77 4640 760
16 17 18 19 21 22 23 25 27
770 4043 72 4115 77 4192 78 4270 79 4349 80 1429 81 4510 78 4588 79 4667 770
15 7 18 19 20 21 22 24 26
780 4058 74 4132 78 4210 79 4289 80 1369 81 4450 82 4532 80 4612 81 4693 780
15 17 18 18 20 21 22 24 26
~03() 4073 76 4149 79 4228 79 4307 82 4389 X2 4471 83 4554 82 4636 83 4719 790
14 14 17 19 1) 20 21 23 25
500 | 4087 78 | 4165 80 | 4245 81 | 4826 82 | 4408 83 | 4491 84 | 4575 84 | 4659 85 | 4744 800
14 15 16 18 19 2(0) 29 24 25
$10 4101 79 4180 81 4261 83 4344 83 4427 84 4511 S6 4597 86 4683 86 | 4769 810
14 15 15 17 19 20) 22 24 25
s20 (| 4115 80 4195 82 4277 84 4361 85 4446 85 1531 88 4619 88 4707 87 4794 820
14 15 16 18 19 20) 29 23 24
830 4129 8] 4210 83 4203 86 4379 86 4465 86 4551 90 4641 89 4730 88 4818 530
13 15 16 17 19 20) 22 23 24
840 | 4142 83 | 4225 84 | 4300 87 | 4396 88 | 4484 87 | 4571 92 | 4663 90 | 4753 89 | 4842 840
13 14 15 16 18 20) 21 23 | 24
850 4155 84 4239 85 4324 88 4412 90 4502 89 4591 93 4684 92 4776 90 | 4866 5ot
13 14 15 17 18 20 21 2% | 24
S60 4168 85 4253 86 4339 00 4429 91 4520 01 4611 94 4705 93 4798 92 | 4800 860
13 14 15 | 16 17 19 20) 21 | 23
s70 | 4181 86 | 4267 87 | 4354 01 4445 92 | 4537 93 4630 95 | 4725 94 4819 94 | 4913 870
13 14 15 16 17 19 20) 22 24
840 4194 87 4281 88 4369 92 4461 93 4554 95 4649 96 1745 06 4841 96 4937 880
12 13 15 16 17 18 19 21 23
800 42006 S8 4294 90 4384 o 4477 94 4571 96 1667 97 4764 98 4862 98 4060
12 13 15 16 17 18 19 21 23
'uﬁﬁ__' 4218 89 4307 92 4399 94 4493 05 | 4588 97 4685 08 4783 100 | 4883 100 | 4083
| |
V —
{{‘.”_I- {10.351) dif, (10.839) dif. (11.360) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.648) dif.

£
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TABLE VI.

+=200. RANGE.
Log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. C
v (c) (10.351) dif. (10.830) dif.  (11.350) &if.  (10.885) dif.  (12.445) dif.  (13.082) dif.  (13.046) dif.  (14.280) dif.  (14.962) dil. %

600 Y 15916 223 | 15439 222 | 15661 221 | 15882 218 | 16100 217 | 16317 215 | 16532 215 | 16747 214 | 16961 600
363 373 384 303 403 414 424 434 445

610 | 15579 233 | 15812 233 | 16045 230 | 16275 228 | 16503 228 | 16731 225 | 16956 225 | 17181 225 | 17406 610
365 375 385 3006 406 416 418 43% 449

620 | 15044 243 | 16187 243 | 16430 241 | 16671 238 | 16900 238 | 17147 237 | 17384 235 | 17619 236 | 17855 620
367 377 388 369 410 420 431 442 453

630 | 16311 253 | 16564 254 | 16818 252 | 17070 249 | 17319 248 | 17567 248 | 17815 246 | 18061 247 | 18308 (30
360 380 390 401 412 423 434 4415 456

640 | 16680 264 | 16944 2064 | 17208 263 | 17471 260 | 17731 259 | 17990 259 | 18249 257 | 18506 258 | 18764 640
- 371 382 303 a04 415 426 437 449 460

650 | 170561 275 | 17326 275 | 17601 274 | 17875 271 | 18146 270 | 18416 270 | 18686 269 | 18055 269 | 19224 650
373 384 365 406 418 420 440) 452 464

660 | 17424 286 | 17710 186 | 17906 285 | 18281 283 | 18564 281 | 18845 281 | 19126 281 | 10407 281 | 19688 GO
| 75 356 397 408 420 432 443 455 467

670 | 17799 297 | 18096 207 | 18393 206 | 18689 205 | 18984 293 | 10277 202 | 19569 203 | 10862 203 | 20155 670
‘ 377 3588 400 411 423 435 447 459 470

650 | 18176 308 | 18484 309 | 18793 307 | 19100 307 | 19407 305 | 19712 304 | 20016 305 | 20321 304 | 20625 630
379 301 402 414 425 438 451 462 174

18555 320 | 18875 3200 | 19195 319 | 19514 318 | 19832 318 | 20150 317 | 20467 316 | 20783 316 | 21099 690
351 303 405 417 420 441 453 466 478

18036 332 | 19268 332 | 19600 331 | 19931 330 | 20261 330 | 20591 329 | 20020 320 | 21249 328 | 21577 700
383 305 408 420 432 443 455 467 480

19319 344 | 19663 345 | 20008 343 | 20351 342 | 20693 341 | 21034 341 | 21375 341 | 21716 341 | 22057 710
384 307 410 422 434 4406 458 470 482

19703 357 | 20060 358 | 20418 355 | 20773 354 | 21127 353 | 21480 353 | 21833 353 | 22186 353 | 22530 720
386 400 412 425 437 449 461 473 485

20089 371 | 20460 370 | 20830 368 | 21108 366 | 21564 365 | 21929 365 | 22204 365 | 22659 365 | 23024 730
330 402 415 427 440 453 465 77 480

740 | 20478 384 | 20862 383 | 21245 380 | 21625 370 | 22004 378 | 22382 377 | 22750 377 | 23186 377 | 23513 740
301 404 417 430 443 456 469 481 493

700 | 20869 397 | 21266 396 | 21662 303 | 22055 302 | 22447 391 | 22838 390 | 23228 380 | 23617 389 | 24006 750
303 406 420) 434 446 459 472 484 496

760 | 21262 410 | 21672 410 | 22082 407 | 22489 404 | 22893 404 | 23207 403 | 23700 401 | 24101 401 | 24502 760
395 408 422 436 449 461 74 480 499

770 | 21657 423 | 22080 424 | 22504 421 | 22925 417 | 23342 416 | 23758 416 | 24174 416 | 24590 411 | 25001 770
307 411 424 437 450 464 A77 488 504

780 | 22054 437 | 22491 437 | 22028 434 | 23362 430 | 23792 430 | 24222 429 | 24651 427 | 25078 427 | 25505 780
309 412 426 430 453 466 470 492 505

790 | 22453 450 | 22903 451 | 23354 447 | 23801 444 | 24245 443 | 24688 442 | 25130 440 | 25570 440 | 26010 790
401 415 428 442 450 460 482 406 509

800 | 22854 464 | 23318 464 | 23782 461 | 24243 458 | 24701 456 | 25157 455 | 25612 454 | 26066 453 | 26519 800
403 418 431 445 459 472 485 499 513

810 | 23257 479 | 237306 477 | 24313 475 | 24688 472 | 25160 469 | 25620 468 | 26007 4068 | 26565 467 | 27032 810
405 420) 433 447 461 475 458 H02 516

820 | 23662 494 | 24156 490 | 24646 480 | 25135 486 | 25621 483 | 206104 481 | 26585 482 | 27067 481 | 27548 820
_ 407 421 435 449 463 477 491 505 519

830 | 24069 508 | 24577 504 | 265081 503 | 25584 500 | 26084 497 | 205681 495 | 27076 406 | 27572 495 | 28067 830
400 422 437 451 465 478 493 507 520

8540 | 24478 521 | 24999 519 | 26518 517 | 26035 514 | 26549 510 | 27059 510 | 27569 510 | 28079 508 | 28587 840
411 424 438 452 456 480 4 508 523

8550 | 24889 534 | 25423 533 | 25056 531 | 26487 528 | 27015 524 | 27530 524 | 28063 524 | 28587 523 | 29110 850
411 425 439 453 467 482 406 510 524

860 | 25300 548 | 23848 547 | 26395 545 | 26040 542 | 27482 539 | 28021 538 | 28550 538 | 29097 537 | 29634 860
412 425 440 454 468 483 497 511 520

870 | 25712 561 | 26273 662 | 26835 550 | 27304 556 | 27050 554 | 28504 552 { 20056 552 | 20608 552 | 30160 S70
| 412 420 441 455 469 484 408 519 527

880 | 26124 575 | 26699 577 | 27276 573 | 27849 570 | 28419 569 | 28988 566 | 205654 566 | 30120 567 | 30687 880
. 413 427 441 456 470 484 109 514 528

890 | 26537 589 | 27126 591 | 27717 588 | 28305 584 | 28889 583 | 20472 581 | 30053 581 | 30034 581 | 31215 890
412 427 442 456 471 485 | 500 515 520

000 | 26949 604 | 27553 606 | 28159 602 I 28761 599 | 29360 597 | 29057 596 | 305563 596 | 31149 595 | 31744 300

1E"'r/' V.

(€) (10.851) dif.  (10.830) dif. (11.350) dif.  (10.885) dif.  (12.445) aif,  (13.032) dif. (15.e46) dif,  (14.280) dif.  (1a.0e2) dif, ()
Lor O 1.015 1.035 1.065 1.075 1.005 1.115 1.135 1.155 1.175 Log. C
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TABLE VI.

=20 TIME OF FLIGHT.
ILng. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log.C
SN(0) (10351) dif.  (10.830) dif.  (11.350) dif.  (11.885) dif.  (12.445) dif.  (13.032) dif.  (13.846) dif. (14.280) dif.  (14.902) @i  (cC
3665 20 3685 18 S703 18 3721 17 3738 17 3755 17 oiie 16 3788 16 3804 600
51 Hl 52 63 54 54 H4 55 H6
3716 20 3736 18 3765 19 3774 1B ai92 17 38090 17 3826 17 3843 17 3860 610
51 ol 53 53 3% 54 17 a9 20
3767 20 3787 21 SR08 19 3827 18 35845 18 3863 18 3581 17 3898 17 2915 020
ol 52 52 53 54 o o4 29 ot
3817 22 3839 21 S260 20 o880 19 3899 18 3917 18 3935 158 24953 18 3971 630
51 51 52 53 53 54 55 55 55
G40 k68 22 3890 22 odl2 21 ai33 1Y 3952 19 3971 19 2990 18 4008 18 4026 G40
50 hl h2 52 5 Ho 54 55 b
650 3018 23 3041 24 3064 21 3985 20 4005 19 4024 20 4044 19 4063 18 4081 650
ol) bl i3 H2 it o4 54 o4 5o
66O 3008 24 3902 23 4015 22 4037 21 4058 20 4078 20 4008 19 4117 19 4136 660
50 50 51 52 53 54 54 54
670 4018 24 4042 24 40066 23 410890 22 4111 21 4132 20 4152 19 4171 19 4190 670
50 ol ol o 53 o4 5o 55 a6
680 4068 25 4093 214 4117 24 4141 23 4164 22 4156 21 4207 19 4226 19 4245 G0
49 ol ol 5l 02 5 ol o4 o
600 4117 26 4143 25 4168 24 4192 24 4216 23 4239 22 4261 19 4250 19 4299 GO0
49 ol) ol al o2 b4 o0 o4 o4
700 4166 27 4103 20 4219 24 4243 25 4268 24 4202 22 4314 20 4334 19 4353 700
45 44 Al i}l al bl H2 Do 54
710 4214 25 4242 27 4269 25 4294 25 4319 24 4343 25 4366 21 4387 20 4407 710
49 5l a0 bl a1 ol ol o2 63
720 4263 29 4292 27 4319 206 4345 25 4370 24 4394 23 4417 22 4439 21 <4460 720
49 449 50 ol 5l ol 52 o3 o4
730 4312 29 4341 28 4369 27 4396 25 4421 24 4445 24 44649 23 4492 22 4514 730
45 419 Hl a0 ol 62 N o2 53
740 4360 30 4300 29 4419 27 4446 20 4472 25 4497 24 4521 23 4544 23 4567 | 740
48 48 40 49 al) Hl H2 03 ha
760 4408 30 4438 30 4468 27 4495 27 4522 26 4548 25 4573 24 4597 23 4620 750
47 45 45 50 50 i1 ol 52 54
760 4455 31 4486 30 4516 29 4545 27 4572 27 4509 25 4624 25 4649 24 4673 760
45 48 449 49 50) ol al o2 o3
770 4503 31 4534 31 4565 20 4504 28 4622 27 40649 26 4675 20 4701 25 4726 770
47 48 48 49 al) 51 52 52 52
780 4560 32 4582 31 4613 30 4643 29 4672 28 4700 27 4727 20 4753 25 4778 780
48 48 49 49 49 il 61 52 had
790 4598 32 4630 32 4662 30 4692 29 4721 29 4750 28 4778 27 4805 26 4831 | 790
47 48 45 449 ol) 50 Hll 51 52
800 4645 33 4678 32 4710 31 4741 30 4771 29 4800 28 4828 28 4856 27 4883 I 800
47 47 47 45 44 ol 5l ol 5H2
]10 4602 33 4725 32 4757 32 4780 31 4820 30 4850 29 4879 28 4907 28 4935 810
47 48 44 49 49 ol) 50 al 62
820 4730 34 4773 83 4500 32 4838 31 4869 31 4900 20 4929 29 49568 29 4087 820
47 48 48 48 49 44 A0 i 5l
Sa0 4786 35 4821 33 4854 32 4886 32 4918 31 4949 30 4979 30 5009 29 5038 830
46 47 48 48 48 41 50 61 52
540 4832 36 48068 34 4902 32 4934 32 4966 32 4998 31 5029 31 5060 30 5090 540
46 46 47 48 49 49 50 50 51
550 4878 36 4914 35 4949 33 4982 33 5015 32 o7 52 5079 31 2110 31 5141 =50
46 46 47 48 44 50 50 51 51
K060 4924 36 4960 36 4006 34 5030 34 5064 33 5007 32 5129 32 5161 32 5192 860
46 47 47 48 49 Hl) al) 50 51
870 4970 37 00T 36 G043 35 78 36 5113 34 5147 32 5179 32 5211 32 5243 870
46 47 47 45 48 49 () 5l ol
350 o016 38 H0564 36 o090 36 5126 35 5161 35 5196 33 5229 33 5262 32 H204 S50
45 44 47 48 40 49 Al bl 51 |
890 6061 39 2100 37 ol37 37 5174 36 2210 35 9245 34 9279 34 0313 32 Hddd S90
46 46 47 47 48 49 50 50 61
a00 5107 39 b146 38 o184 37 5221 37 5258 36 5294 35 5329 34 5363 33 SO0
V. ——
(©) (10.381) gif.  (10.899) dif.  (1n.860) dif.  (10.885) dif,  (12.445) &f,  (13.082) qif,  (13.646) @if.  (14.280) dif.  (34.002) dif,  (C)
Log, C 1.015 1.035 1.0556 1.075 1.095 1.115 1.135 1.155 1.175 Log. C
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TABLE VI

$=20>. ANGLE OF FALL.
LogC 1.015 1.035 1.055 1075 1.095 1.115 1.135 1.155 1.175 Log.
(C) (10.351) dif. (10.839) dif. (11.380) dif. (11,885) dif. (12.448) dif, (13.082) dif, (13.646) dif, (14.280) dif. (14.062) dif.(C) v
3321 25 3206 26 3270 27 3213 26 3217 27 4100 27 3163 25 3138 25 3113 600
25 24 23 23 22 21 21 20 19
3346 26 3320 27 3203 27 3266 27 3239 28 3211 27 3184 26 3158 26 3132 610
25 24 24 23 22 22 21 20 19
Ja7l 27 3344 27 3317 28 3289 28 3261 28 3233 28 3205 27 3178 27 3151 G20
25 24 23 22 21 20 20 190 1S
3396 28 3368 28 3340 29 3311 29 3252 29 3253 28 3225 28 3197 28 3169 630
24 24 22 22 21 20 19 19 19
$420 29 J391 29 3362 29 4333 30 3303 30 3273 24 3244 28 3216 28 3188 (340
24 a3 22 21 20 19 18 17 16
650 3444 30 3414 30 3384 30 3354 31 3323 31 3202 30 3262 29 $233 29 3204 (50
3 23 23 22 21 20) 19 158 17 17
B0 3467 30 3437 31 3406 31 J375 32 3343 32 3311 31 3280 30 3250 29 3221 H60
23 22 22 21 20 149 18 17 17
G670 3490 31 3400 31 3425 32 3306 33 3363 33 4330 32 3208 31 3267 29 3235 (70
23 23 22 21 20 19 18 18 17
tis0 3513 31 3482 32 3450 33 3417 34 3383 34 4349 34 3316 31 3285 30 3255 680
23 22 21 20) 20) 20 19 18 17
690 3636 32 3604 33 3471 34 3437 34 3403 34 a369 34 3335 32 3303 31 3272 690
20 22 21 20) 1t 15 17 16 1
7 3559 33 3526 34 3492 35 3457 35 3422 35 33RT 35 3352 33 4319 31 3288 700
22 21 21 20 19 18 18 17 16
710 3581 34 3547 34 3513 36 3477 36 3441 36 3405 35 3370 34 4336 32 3304 710
22 21 20 19 I8 15 15 17 16
720 3603 35 3568 35 33 37 3496 37 3459 36 3423 35 3388 35 3353 33 3320 720
21 21 20 20 19 15 17 17 16
730 S024 35 3689 36 35535 37 3516 38 3478 37 3441 36 3405 35 3370 34 3336 730
21 20 19 19 19 18 17 16 15
740 3645 36 3609 37 35672 37 4635 48 2497 35 3450 37 3422 36 Ja86 35 3301 740
21 20 19 18 17 17 15 15 15
750 3666 37 3629 38 3501 38 3553 39 3514 38 3476 39 3437 36 3401 35 3360 750
22 21 20 19 18 16 16 15 15
760 JUSS 38 S630) 39 ahll 39 4072 40 3532 10 3402 39 3453 37 3416 35 3351 760
20 20 20 19 15 17 17 16 15
770 34708 38 3670 30 3631 40 35601 41 3550 41 3500 39 3470 35 3432 36 3396 770
21 20 19 18 17 16 15 15 14
750 4729 39 600 40 S50 41 6049 42 3567 42 3525 40 3485 38 ST 37 3410 780
19 I8 17 16 15 14 14 13 13
790 3748 40 3708 41 3667 42 3625 43 3582 43 3539 40 3499 39 3460 37 3423 790
19 18 17 16 Lt 16 15 14 13
S00 3767 41 3726 42 3634 43 3641 43 3598 43 3555 41 3514 40 3474 38 4436 S00
19 18 17 16 15 15 14 14 15
810 a786 42 3744 43 3701 44 3657 44 3613 43 35670 42 3528 40 3485 39 3449 S10
149 18 17 16 15 14 14 13 13
820 38056 43 3762 44 718 45 3673 45 3628 44 3684 42 3542 41 3501 39 3462 820
15 18 17 1t 15 14 (5 15 12
830 4823 43 780 45 3735 46 J089 46 643 45 3608 43 35556 41 G614 40 3474 830
15 17 17 17 16 15 14 13 12
840 3841 44 3707 45 3752 46 3706 47 3659 46 3613 M 3500 42 3627 41 3486 540
18 17 16 16 16 15 14 13 12
850 3859 45 3814 46 3768 46 3722 47 3675 47 3628 45 3583 & 3540 42 3498 850
_ 18 17 17 16 15 14 13 12 12
sl 877 46 3831 46 378D 47 3738 48 3690 48 a642 46 3506 44 3002 42 3510 860
17 7 16 L6 16 Lt 15 14 13
870 A804 46 3R48 47 3801 47 3754 48 3706 48 3668 47 3611 45 3566 43 4023 870
‘ 18 17 17 16 L5 15 15 14 13
880 012 47 3865 47 3818 48 3770 49 3721 48 S673 47 3626 406 $6580 44 3530 8530
18 18 17 16 16 15 15 15 14
890 3930 47 3883 48 3835 449 378G 49 37137 49 3688 47 3641 46 3595 45 3000 890
20 19 18 17 16 16 15 14 14
900 3902 49 4853 50 803 50 3753 49 3704 48 3656 47 3609 45 3504 900
v_ -
(C) (10.351) dif. (L0830 dif. (10.350) dif. (10.898) dif. (12.4456) dif. (19.082) dif. (13.840) dil. (14.280) dif. (14,062) dif, (C) ™\
g C  1.015 1.035 1055 1,075 1.095 1,115 1.135 1.155 1.175 Log. C
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TABLE VI.

07

+=20>. TERMINAL VELOCITY.

Log. C  1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log.C
N (10.351) dif. (10.830) dif. (11.350% dif, (11.885) dif, (12.445) dif. ¢13.032) dif. (13.646) dif. (14.280) dif. (14.962) dif, (%
600 602 45 047 47 3604 48 I 3742 49 3791 49 35840 50 38490 51 4941 51 a992 GO0

17 18 19 21 22 24 26 28 29
6140 3619 46 3665 48 arld ol 3763 50 3813 51 au64 52 23916 53 3969 52 4021 G610
| & 19 20 21 23 24 26 27 20
620 3636 48 3684 49 3733 bl 3784 52 3836 52 3888 54 2942 54 3996 54 4050 620
17 s 20) 21 22 24 25 26 28
G0 26053 49 3702 51 3703 52 3805 53 3558 54 3012 55 2967 H5 4022 50 4078 630
17 19 20 21 22 23 24 26 28 |
G40 3670 51 3721 52 3773 53 3826 54 3880 55 3935 56 3991 57 4048 58 41046 6540
17 15 149 20 22 23 24 26 27
60 JO87T 52 G739 53 3792 54 S840 56 3902 56 958 5? 4015 59 4074 59 4133 650
17 18 19 I 20 21 23 24 26 27
GO0} 3704 53 3757 54 3811 H5 3866 57 3023 hR F081 5% 4039 61 4100 60 4160 GG
16 17 18 20 22 23 ah 25 >
G670 3720 o4 3774 05 3529 57 3886 59 3345 59 4004 60 4064 61 4125 62 4187 670
15 16 18 20 21 23 24 25 27
itall I 3730 db 3700 &7 3847 59 J006 60 J966 61 4027 61 4088 62 4150 G4 4214 (Fhail]
15 16 15 20 21 22 24 25 26 l
690 3750 56 806 &Y 3865 61 3926 61 987 62 4049 63 4112 63 4175 65 4240 690 |
14 15 17 19 21 23 24 26 26
700 3764 57 I521 61 3582 63 4045 63 4008 64 4072 64 4136 G5 4201 65 4260 700
15 11 17 19 21 22 24 a0 20
710 3779 58 3837 62 38099 65 30964 65 4029 65 4049 66 4160 66 4226 66 4292 710
15 17 18 149 20 22 23 24 20
T20 3794 60 3%5h4 63 3917 66 3083 A6 4049 67 4116 b7 4183 67 4250 68 4518 720
I 15 16 17 19 21 22 23 25 26
T30 as0y 6l 28570 64 aH34 68 4002 63 4070 68 4138 G8 4206 69 4275 049 4344 730
I 15 16 18 19 20 21 23 24 26
140 3824 62 A886G 60 3952 69 4021 69 40800 69 4159 70 4229 T0 4209 71 4370 740
15 16 17 18 19 20 22 24 26
7ol | o=830 63 2902 67 24969 0 4039 70 4109 70 4179 72 4251 T2 4323 73 4306 750
156 16 17 18 19 21 22 24 2D
760 3854 64 3918 68 S086 71 4057 T1 4128 72 4200 73 4273 T4 4347 T4 4421 760
16 17 15 15 19 200 21 23 25
770 AR70 65 3935 69 4004 71 407H T2 4147 73 4220 T4 4204 76 4370 76 4446 770
I 15 [ 6 17 18 19 20 22 23 25
T80 J885 66 3951 T0 4021 72 4003 73 4166 74 4240 76 4316 77 4393 T8 4471 T80
16 17 17 18 18 19 21 29 25
790 2001 67 2968 70 4038 73 4111 73 41x4 75 4259 T8 4337 79 4416 S0 44496 | 740
16 17 15 15 19 20 21 22 24
S00 3917 6% 39856 T1 4056 79 4129 74 4203 T6H 4279 79 4358 KD 4438 82 4H20) =00
| 15 17 17 | 17 19 20 91 23 24
S100 3932 70 4002 T1 4073 73 4146 TH 4221 T 4200 K() 4370 82 4461 83 4544 =10
15 16 17 17 18 19 20 22 24
S24) 3947 T1 4018 72 40090 73 4163 76 4239 79 4318 Rl 4399 84 4483 85 4568 820
13 15 1t 17 18 1% 21 22 24
=al) 3960 73 4033 73 4106 T4 I 4180 77 4257 B0 4337 83 4420 RH 4500 BT 46592 . 530
13 14 15 Li 18 19 20 22 24
Sd44) 3973 T4 4047 T4 4121 TH 4197 T8 4275 81 4356 R4 4440 87 4527 89 4616 240
13 14 16 78 1% 19 20 22 24
&o() 30986 75 4061 TH 4137 TV 4214 79 4293 82 4375 85 4460 =Y 4549 91 4640 S0
13 14 16 |} 17 15 19 21 22 24
60 3000 76 4075 T a3 T8 4231 R0 4311 83 4304 RTY 4481 90 4571 93 4664 =60
i 13 14 15 17 1% 19 20 02 24
870 4M2 77 4089 79 4168 =0 4248 K1 4329 84 4413 88 4501 92 4593 95 4685 870
13 15 1t k7 8 18 20) 21 22 23
B30 4025 TH 4104 80 4184 Nl 4265 B2 4347 86 4453 80 4522 093 4615 b 4711 8850
13 14 15 16 18 19 20 21 23
5490 4038 80 4118 R1 4199 82 4281 B4 4300 BT 4452 90 4542 94 4636 U8 4734 | 540
1.3 14 15 16 17 19 20 21 23
S0 4051 81 4132 82 4214 R3 ‘ 4297 8o 4382 RY 4471 91 ﬁﬂﬂﬁ 95 4657 100 47567 | 900
v1 e I — — v_
(€) (10.351) dif. (10.8390) dif. (11.350) dif. (11.885) dif. (12.445) dif. (18.032) dif, (18.646) dif, (14.289) dif, (14.962) dif, {h
Loe. C  1.015 1.035 1055  1.075 1,095 1,115 1.135 1155 1175 Log. C




TABLE V1.

|

Log, C

¢=25°. RANGE.

1.015 1.035 1.065 1.075 1.005 1.115 1.135 1.155 1.175 Log, C
{U} (10.351) dif. (10.8390) dif. (11.350) dif. (11.885) dif, (12.445) dif. (12.032) dif. (13.848) dIf, (14.288) dif. (14.082) dif. y
V. e V.
600 | 17305 270 | 17675 270 | 17845 270 | 18115 260 | 18384 267 | 18651 266 | 18017 265 | 19182 264 | 19446 600
396 408 421 434 446 459 472 485 498
610 | 17701 282 | 17983 283 | 18266 283 | 18549 281 | 18830 280 | 19110 279 | 10380 278 | 10867 277 | 10044 (10
399 412 425 438 451 464 477 490 503
620 | 18100 205 | 18305 296 | 18691 296 | 18087 204 | 19281 293 | 19574 292 | 19866 201 | 20157 200 | 20447 (G20
403 416 420 442 455 468 481 404 507
630 | 18503 308 | 18811 309 | 19120 309 | 19429 307 | 19736 306 | 20042 305 | 20347 304 | 20651 303 | 20054 630
408 421 433 446 460 473 486 199 512
640 | 18911 321 | 19232 321 | 19553 322 | 19875 321 | 20196 319 | 20515 318 | 20833 317 | 21150 316 | 21466 (40
411 424 437 450 463 470 480 503 517
B50 19322 334 | 19656 334 | 19900 335 | 20325 334 | 20659 332 | 20991 331 | 21322 331 21653 330 | 21983 60
* 415 428 441 454 467 480 494 508 5292
GO0 | 19737 347 | 20084 347 | 20431 348 | 20779 347 | 21126 345 | 21471 345 | 21816 345 | 22161 344 | 22505 (60
417 430 444 458 472 486 500 513 526
670 | 20154 360 | 20514 361 | 20875 362 | 21237 361 | 21598 359 | 21957 3560 | 22316 358 | 29674 357 | 23031 670
420 434 4418 162 475 490 503 517 531
680 | 20574 374 | 20948 375 | 21323 376 | 21699 374 | 22073 374 | 22447 372 | 22819 372 | 23191 371 | 23562 480
423 437 452 466 480 403 507 521 535 |
690 | 20007 388 | 21385 300 | 21775 300 | 22165 388 | 22553 387 | 22940 386 | 23326 386 | 23712 385 | 24007 690
426 441 455 400 484, 408 512 520 540)
700 | 21423 403 | 21826 404 | 22230 404 | 22634 403 | 23037 401 | 23438 400 23838 400 | 24238 3{1*:; 24637 Lk
427 441 450 471 486 501 516 530 544
710 | 21850 417 | 22267 419 | 22686 419 | 23105 418 | 23523 416 | 23939 415 | 24354 414 | 24768 413 | 25181 | Ao
431 446 460 474 488 503 518 533 548 |
720 | 22281 432 | 22713 433 | 23146 433 | 23570 432 | 24011 431 | 24442 430 | 24872 420 | 25301 428 | 25720 720
. 134 148 463 178 493 508 523 538 552
(30 | 22715 446 | 23161 448 | 23609 448 | 24057 447 | 24504 446 | 24950 445 | 25305 444 | 25839 442 | 26281 730
435 451 466 481 496 511 520 541 556
740 ] 23150 402 | 23612 463 | 24075 463 | 24538 462 | 25000 461 | 25461 460 | 25921 459 | 26380 457 | 26837 740
436 452 4068 484 499 514 520 644 | 56O
750 | 23586 478 | 24064 470 | 24543 470 | 25022 477 | 25499 476 | 25975 475 | 26450 474 | 26024 473 | 27397 750
K 438 455 471 487 503 519 534 549 obd
760 | 24024 495 | 24519 495 | 25014 405 | 25509 493 | 26002 492 | 26494 490 | 26084 480 | 27473 488 | 27961 760
441 458 474 490 506 522 538 553 568
770 | 24465 512 | 24977 511 | 25488 511 | 25099 509 | 26508 508 | 27016 5006 | 27522 504 | 25026 508 | 28529 770
444 461 477 403 509 525 541 557 573
780 | 24000 5290 | 25438 527 | 25965 527 | 26492 525 | 27017 524 | 27541 522 | 23063 520 | 2%583 510 | 20102 780
446 463 480 196 512 528 544 560
790 | 25355 546 | 25001 544 | 26445 543 | 26988 541 | 27529 540 | 28069 538 | 28607 536 | 20143 536 | 20679 790
448 466 483 409 516 532 548 565 581
800 | 25803 564 | 26367 561 | 26028 550 | 27487 568 | 28045 556 | 28601 554 | 20155 553 | 29708 552 | 30260 800
451 467 185 502 519 536 552 569 585
810 | 26254 580 | 26834 579 | 27413 567 | 27089 575 | 28564 573 | 20137 570 | 29707 570 30277 568 | 30845 S10
453 469 487 504 521 538 565 572 580
820 | 26707 506 | 27303 597 | 27900 503 | 28493 592 | 29085 500 | 20675 587 | 30262 587 | 30849 585 | 31434 820
454 471 488 5006 523 540 558 576 5904
830 | 27161 613 | 27774 614 | 28388 611 | 28099 609 | 29608 607 | 30215 605 | 30820 605 | 81425 603 | 32028 830
458 475 402 509 526 544 562 580 508
8B40 | 27619 630 | 28249 631 | 28880 628 | 20508 626 | 30134 625 | 30759 623 | 31382 623 | 32005 621 | 32626 840
459 475 403 512 530 548 566 584 603
B50 | 28078 646 | 28724 640 | 29373 647 | 30020 644 | 30664 643 | 31307 641 | 31948 641 | 32580 640 | 33220 850
4162 479 496 514 533 551 569 588 607
860 | 28540 663 | 20203 666 | 20860 665 | 30534 663 | 31197 661 | 31858 650 | 32517 660 | 33177 650 | 33836 860
463 481 499 517 536 554 573 502 611
870 | 29003 681 | 20684 684 | 30368 683 | 31051 682 | 31733 679 | 32412 678 | 33000 670 | 33760 678 | 34447 RV
465 483 501 520 530 558 578 507 616
830 | 29468 699 | 30167 702 | 30860 702 | 31571 701 | 32272 698 | 32070 608 | 33668 608 | 34366 697 | 35063 880
469 487 505 523 542 562 582 601 G20
890 | 29937 717 | 30654 720 | 31374 720 | 32094 720 | 32814 718 | 33532 718 | 34250 717 | 34967 716 | 35683 300
471 489 507 526 545 565 585 605 625
000 | 30408 735 | 31143 738 | 31881 739 | 32620 730 | 33359 738 | 34007 738 | 34835 737 | 35572 736 | 36308 900
y - Y.
(c) (10.351) dif. (10.839) dif. (11.350) dif. (11.885) dif. (12.445) dif, (13.032) dif, (13.640) dIf. (14.289) dif. (14.962) dif, (c)
Log. C | 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. C
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TABLE VI.

¢=25°. TIME OF FLIGHT.
Log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.185 1.155 1.175 Log. C
NG (10.351) dif. (10.839) dif. (11.350) dif. (11.885) dif. (12.445) duf. (13.032) dif. (13.646 dif.) (14.289) dif. (14.962) dif. (c)
“r' _J
| — .
600 | 4440 26 | 4466 26 | 4492 25 | 4517 24 | 4541 23 | 4564 23 | 4587 22 | 4600 22 | 4631 600
| G0 6l 62 G2 63 G4 65 (6 67
610 | 4500 27 | 4527 27 | 4554 25 | 4579 25 | 4604 24 | 4628 24 | 4652 23 | 4675 23 | 4698 610
| 60 61 Gl 62 bl 654 65 G 67
620 4560 28 4588 27 4615 26 4641 26 4667 25 4692 25 4717 24 4741 24 4765 | 620
59 60 61 2 ba {4 (i3] (1§ 66
630 4619 29 4648 25 46706 27 4703 27 4730 26 47506 20 4782 25 4807 24 4831 630
' 59 60 651 62 63 64 | G5 65 6GH
6440 4678 30 4708 29 4737 28 4765 28 4793 27. 4820 27 4847 25 4872 24 4806 640
| 50 60 i1 62 iR 4 b 655 B
650 4737 31 4768 30 4798 29 4827 20 4856 28 4884 27 4911 26 4937 25 4962 650 |
59 60 thl (2 653 (34 G5 5 65 '
g0 | 479G 32 | 4828 31 4850 30 | 4880 30 | 4019 20 | 4948 28 | 4976 26 | 5002 25 | 5027 660
59 60 61 62 63 6a | 6 65 66
670 4855 33 4888 32 4920 31 4951 31 4082 30 H012 28 H040 27 S067 26 5093 670
59 60 (31 (2 63 (33 tid G5 (36
630 4914 34 4948 33 4081 32 5013 32 5045 30 5075 20 | 5104 28 5132 27 5159 (&0
59 (0 61 (2 62 63 64 65 6363
600 4973 35 H008 34 5042 33 S075H 32 5107 31 alds 30 5168 29 olO7 28 5225 G
59 59 G0 Gl 62 63 G4 65 G5 |
100 5032 35 SO6GT 55 H102 34 alat 33 H169 32 5201 31 0232 30 5262 28 5280 700 |
59 G0 (0 f31 62 (2 B3 {4 65
710 5001 36 5127 35 5162 35 5197 34 h231 32 H263 32 5205 31 5326 29 5355 710
59 G0 (1 61 (32 053 3 i (5
720 5150 37 5187 36 5223 35 | 5258 35 52093 33 5326 3 5358 32 5300 30 5420 72()
59 59 £if) 6l Gl Hh2 63 i G5
730 5209 37 5246 37 52583 36 5319 35 h3b4 34 5388 33 5421 33 H454 31 485 730
A8 59 B30 (31 62 62 1% B 64
740 5267 38 5305 38 5343 37 5350 36 5416 34 5450 34 H484 93 5517 32 5549 740 |‘
oR H9 G0 61 61 (52 (i i G .
700 5325 39 h364 39 5403 38 H441 36 77 35 aol2 356 5547 o4 5581 32 H61d T80 |
57 58 50 60 61 62 62 63 64
760 H382 40 5422 40 5462 39 5501 37 Hhods 36 8o74 35 5600 35 RGdd 33 5677 760
57 58 54 60) 61 (52 63 63 G
770 5430 41 H480 4 5521 40 5561 38 5599 37 5636 36 5672 35 5707 34 5741 770
h 58 549 (0 61 (51 62 B2 (3
780 | 5496 42 5538 42 5580 41 5631 39 6660 37 5697 37 5734 36 5760 36 5804 780
57 H8 50 59 60 61 (62 1k 63
700 55563 43 5596 43 5639 41 5680 40 5720 38 5758 38 5796 30 5832 356 5867 790
57 58 H8 54 G0 (1 I (31 (2 63
800 5610 44 o654 43 5607 42 H739 41 o780 39 o819 38 b858T 37 H8494 306 G830 S00
56 57 57 58 50 60 (0 (1 62
810 5666 45 5711 43 5754 43 K797 42 5830 40 58740 38 5017 38 5955 37 5002 810
54 ol Yl 67 9531 At (50 () 61
S2() 5721 46 5767 44 5811 43 5354 43 5897 41 KO3R8 39 HOTT 38 G015 38 G053 820
54 ho hb Yl LY OR hy (i) Gl
830 5775 47 5822 45 58607 44 5911 43 5054 42 59006 40 (036 39 G075 39 G114 830
54 55 &b 56 57 57 H™ H9 60
840 5829 48 5877 46 5923 44 5967 44 o1l 42 G0s3 41 G604 40 6134 40 6174 840
54 55 56 67 57 58 59 G0 61
®50) HRR3 49 HO32 47 Hu79 45 0024 44 60GS 43 6111 42 G153 41 G194 41 6235 850
55 56 57 hs 58 59 (0 (31 62
860 5038 50 HOSS 48 BO36G 46 6082 44 (G126 44 6170 43 6213 42 G255 42 6297 S60
55 56 57 58 59 30 61 62 63
70 5993 51 6044 49 6003 47 (6140 45 G185 45 6230 44 6274 43 6317 43 6360 870
56 57 5S 50 60 61 62 03 63
880 6049 52 G101 50 G151 48 | 6199 46 (G245 46 6201 45 6336 44 G380 43 6423 220
57 58 50 G0 61 61 (2 63 G4
6106 53 6159 51 6210 49 6259 47 G306 46 6352 46 6308 45 G443 44 G487 590
58 58 50 60 | 62 | 63 G4
6164 6217 52 6269 50 6319 48 6367 47 G414 47 6461 46 6507 45 6552 apl
|
V‘ e e —— e —— .‘1},
(¢) (10.351) aif. (10.830) dif. (11.350) dif.  (11.885) dif. (12.445) dif. (13.082) dif.  (13.646) dif.  (14.280) dif.  (14.862) dif. ﬁ
Log. C  1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1,175 g, O
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TABLE VI.

¢=25. ANGLE OF FALL.

Log. C 1015 1.035 1.055 1.075 1.005 1.115 1.135 1.155 1.175 Im; C
(€) (10.361) dif. (10.889) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.646) dif. (14.289) dif. (14.962) dif. (¢
v‘ ——— ————— v
600 4084 26 4058 27 4031 27 4004 27 3977 28 3949 29 3920 30 3890 600

30 20 27 25 24 23 23 29
610 4140 26 4114 27 4087 20 4058 20 4020 28 4001 29 3972 29 3043 31 3012 610
30 20 28 27 20 24 23 29 29
620 4170 27 4143 28 4115 30 4085 30 4055 30 4025 30 2005 30 3065 31 3034 G20
29 28 27 20 25 24 23 22 22
630 4199 28 4171 29 4142 31 4111 31 4080 31 4049 31 4018 31 3087 31 3056 630
| 20 28 26 26 25 24 23 22 21
640 4228 20 4199 31 4168 31 4137 32 4105 32 4073 32 4041 32 4000 32 3977 640
28 27 26 25 24 24 23 22 21
650 4256 : 4226 32 4194 32 4162 33 4129 32 4097 33 4064 33 4031 33 3008 650
27 206 25 24 24 23 22 21 20
600 4283 31 4252 33 4219 33 4186 33 4153 33 4120 34 4086 34 4052 34 4018 660
27 26 25 24 23 22 22 21 20
670 4310 32 4278 34 4244 34 4210 34 4176 34 4142 34 4108 35 4073 35 4038 670
26 25 24 24 23 22 21 21 20
680 4336 33 4303 35 4268 34 4234 35 4199 35 4164 35 4129 35 4094 30 4058 G0
26 25 24 23 23 22 21 20 19
600 4362 34 4328 36 4292 35 4257 35 4222 36 4186 36 4150 36 4114 37 4077 (G50
25 24 24 23 22 22 21 20 19
700 4387 35 4352 136 4316 36 4280 36 4244 36 4208 37 4171 37 4134 38 4096 700
26 25 24 23 22 21 20 20) 19
- — l — —=
710 4413 36 4377 37 4340 37 4303 37 4266 37 4229 38 4191 37 4154 39 4115 710
25 24 2 292 21 20 19 19 18
720 4438 37 4401 38 4363 38 4325 98 4287 38 4249 39 4210 37 4173 40 4133 720
25 24 23 22 21 20 19 18 17
730 4463 38 4425 39 4386 39 4347 39 4308 39 4260 40 4229 38 4191 41 4150 730
| 24 23 22 21 20 19 18 17 16
740 4457 39 4448 40 4408 40 4368 40 4328 40 4288 41 4247 39 4208 42 4166 740
29 22 21 20) ) 19 18 17 16
750 4510 4p 4470 41 4420 41 4388 40 4348 41 4307 42 4265 40 4225 43 4182 750
28 22 21 20 19 19 18 17 16
760 4532 40 4492 49 4450 42 4408 41 4367 41 4326 43 4283 41 4242 44 4198 760
22 21 21 20 19 18 18 17 16
770 45564 4 4513 42 4471 43 4428 42 4386 42 4344 43 4301 42 4250 45 4214 770
22 21 20 20 14 18 17 16 16
780 4576 42 4534 43 4491 43 4448 43 4405 43 4362 44 | 4318 43 4275 45 4230 780
21 20 20 10 I8 17 17 16 15
790 4597 43 4554 43 4511 44 4467 44 4423 44 4379 44 4335 44 4201 46 4245 790
21 20) 19 19 18 17 16 15 15
800 4618 44 4574 44 4530 44 4486 45 4441 45 4396 45 4351 45 4306 46 4260 800
21 21 20 | 19 19 18 17 16 15
810 4639 44 4595 45 4550 45 4505 45 4460 46 4414 46 4368 46 4322 47 4275 810
21 21 20 19 18 17 16 15 15
820 4660 44 4616 46 4570 46 4524 46 4478 47 4431 47 4384 47 4337 47 4200 321
21 20 19 18 17 17 16 15 14
850 4681 45 4636 47 4580 47 4542 47 4495 47 4448 48 4400 48 4352 48 4304 830
21 10 19 18 17 17 16 15 14
8540 4702 47 4655 47 4608 48 4560 48 4512 47 4465 49 4416 49 4367 49 4318 S840
19 19 18 17 17 16 15 14 13 ’
850 4721 47 4674 48 4626 49 4577 48 4529 48 4481 50 4431 50 4381 50 4331 850
19 18 17 16 15 14 14 13 12 e
860 4740 48 | 4692 49 | 4643 /O 4593 49 4544 49 | 4495 5 4445 51 4394 51 4343 860
18 18 17 16 15 14 14 13 12
870 4758 48 4710 50 4660 51 4609 50 4559 50 4509 50 4459 52 4407 52 4355 870
18 17 16 16 15 14 13 12 12
880 4776 49 4727 b1 4676 51 4625 51 4574 51 4523 651 4472 53 4419 52 4367 880
17 16 15 15 14 13 12 12 11 .
8O0 | 4793 50 | 4743 52 | 4601 51 | 4640 52 | 4588 52 | 4536 52 | 4484 53 | 4431 53 | 4378 840
17 15 15 14 13 12 11 11 10
000 4810 52 4758 52 4706 52 4654 53 4601 53 4548 53 4495 53 4442 54 4388
v- —_— — — —
{E (10.3561) dif. (10.839) dif. (11.350) dif, {II.HEE} dif, (12.445) dif. (13.032) dif. (13.6486) dif. (14.289) dirl. (14.962) dif.
Log. 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175  Log.C

100



TABLE VI.

¢=25. TERMINAL VELOCITY.
Log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.1556
(C) (10.351) dif. (10.839) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.646) dif.

1.175

Log. C
(14.280) dif. (14.962) dif. (¢)

— e V.
3577 40 3617 42 3650 44 3703 44 3747 46 3703 47 3840 48 3888 49 GO0
17 18 19 21 23 24 25 27 28
3504 41 3635 43 3678 46 3724 46 3770 47 3817 48 3865 50 3015 50 3065 610
17 18 19 20 21 23 25 26 28
3611 42 3653 44 36097 47 3744 47 3791 49 3840 50 3800 51 3941 52 3993 620
16 18 20 21 22 23 24 25 27
3627 44 3671 46 3717 48 3765 48 3813 50 3863 51 3014 52 3966 54 4020 630
17 18 19 20 22 23 24 26 27
(140 3644 45 3680 47 3736 49 3785 50 3835 51 3886 52 3938 54 3002 55 4047 640
17 19 20 21 22 24 25 26 28
650 3661 47 3708 48 3756 50 3806 51 3857 53 3010 53 3963 55 1018 57 4075 650
16 17 19 21 23 24 25 26 27
(60 3677 48 3725 50 3775 52 3827 53 3880 54 J934 54 3988 56 4044 58 4102 660
16 17 19 20 21 22 24 20 27
670 3693 49 3742 52 3704 53 3847 54 3901 55 3056 56 4012 58 4070 59 4129 670
16 17 19 21 23 24 25 26 27
680 | 3700 50 | 3750 54 | 3813 55 | 3%08 56 | 3024 56 | 3980 57 | 4037 59 | 4096 60 | 4156 680
16 18 18 20 22 24 25 26 27
690 3725 52 3777 54 3831 57 3888 58 3046 58 4004 58 4062 60 4122 61 4183 690
16 17 19 20 21 23 25 26 27 l
700 3741 53 3794 56 38560 58 3908 59 3967 60 4027 60 4087 61 4148 (2 4210 700
16 7 15 19 20 21 23 24 26 |
710 r 3757 o4 3811 57 3868 59 3927 60 3987 6l 4048 62 4110 62 4172 64 4236 | 710
16 17 18 20 21 22 23 25 20
720 3773 55 3828 58 3886 61 3947 61 4008 62 4070 63 4133 64 4197 65 4262 720
| 15 17 18 19 21 22 23 25 26
730 3788 AT 3845 59 3004 62 3066 63 4029 63 4092 64 4156 66 4222 66 4288 730
16 17 19 20 21 22 24 25 27
740 9804 5% 3862 61 3023 63 3086 64 4050 64 4114 66 4180 67 4247 63 4315 740
16 17 18 19 20 22 23 25 26
750 | 3820 59 3879 62 3941 64 4005 65 4070 66 4136 67 4203 69 4272 60 4341 750
16 17 18 19 20 21 23 24 26
760 3836 60 3896 63 3959 65 4024 66 4090 67 4157 69 4226 70 4206 71 4367 760
16 17 18 19 21 22 23 25 27
770 3852 61 3013 64 3977 66 4043 68 4111 68 4179 70 4249 72 4321 73 4394 770
16 17 18 19 20 22 24 25 26
TR0 3868 62 3030 65 3095 67 4062 69 4131 70 4201 72 4278 73 4346 74 4420 TR0
16 17 18 19 20 22 23 25 26
790 3884 63 3047 66 4013 68 4081 70 4151 72 4223 73 4206 75 4371 75 4446 790
l 16 17 18 19 20 21 23 25 27
800 3900 64 3964 67 4031 69 4100 71 4171 73 4244 75 4319 77 4396 77 4473 800
15 L6 17 19 20) 21 23 24 26
]10 3915 G5 3980 68 4048 71 4119 72 4191 74 4265 77 4342 78 4420 79 4499 810
16 17 18 19 21 22 23 24 26
820 3031 66 3997 69 4066 72 4138 T4 4212 75 4287 78 4365 79 4444 81 4525 820
16 17 18 19 20 22 23 24 26
830 | 3047 67 4014 70 4084 73 4157 75 |- 4232 77 4309 79 4388 80 4468 83 4551 830
15 16 18 ¢ 20 21 23 25 26
840 3062 68 4030 72 4102 74 4176 76 4252 78 4330 81 4411 82 4493 84 4577 840
16 17 18 19 20 22 23 25 26
850 3978 69 4047 73 4120 75 4195 77 4272 80 4362 82 4434 84 4518 85 4603 850
15 17 18 19 20 21 23 25 27
R60 3903 71 4064 74 4138 76 4214 78 4292 81 4373 84 4457 86 4543 B7 4630 860
15 16 17 20 22 23 24 26
870 4008 72 4080 75 4155 77 4232 4312 83 4395 85 4480 87 4567 89 4656 870
15 16 17 19 21 22 23 25 26
880 4023 73 4096 76 4172 79 4251 82 4333 84 4417 86 4503 89 4592 90 4682 880
15 16 17 19 20 22 24 25 26
890 4038 74 4112 77 4189 81 4270 83 4353 86 4439 88 4527 90 4617 01 4708 890
15 16 18 19 21 22 23 25 27
900 4053 75 4128 79 4207 82 4289 85 4374 87 4461 89 4550 92 4642 03 4735 000
v. v v‘
() (10.851) dif. (10.830) dif, (11.350) dif, (11.885) dif, (12.445) dif. (13.032) dif. (13.640) dif. (14.2890) dif. (14.962) dif. \C)
log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. C

mma———=i
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TABLE VI.

102

Log. C  1.015 1.035 1.0556 1.075 1.095 1.115 1.135 1.155 11756  Log.C
() (10.351) dif, {(10.839) dif. (11.350) dif., (11.885) dif. (12.445) dif. (13.032) dif. (13.046) dif. (14.28%) dil. (14.962) dif. V
1 N B : V.
600 | 19020 301 | 19330 303 | 19633 305 | 19938 306 | 20244 304 | 20548 303 | 20851 300 | 21151 207 | 21448 600
424 439 451 468 482 496 511 520 541
610 | 19453 316 | 19769 318 | 20037 319 | 20406 320 | 20726 318 | 21044 318 | 21362 315 | 21677 312 | 21989 610
428 443 458 472 487 502 517 532 547 |
620 | 19881 331 | 20212 333 | 20545 333 | 20878 335 | 21213 333 | 21546 333 | 21879 330 | 22200 327 | 22536 620
432 447 462 477 492 507 522 537 553 |
630 | 20313 346 | 200659 348 | 21007 348 | 21355 350 | 21705 348 | 22053 348 | 22401 345 | 22746 343 | 23089 630
436 452 467 482 497 512 527 513 550
640 | 20740 362 | 21111 363 | 21474 363 | 21837 365 | 22202 363 | 22565 363 | 22028 361 | 23280 350 | 28648 640
440 455 471 487 502 517 532 518 564
650 | 21189 377 | 21566 379 | 21945 379 | 22324 380 | 22704 378 | 23082 378 | 23460 377 | 23837 375 | 24212 650
445 460 475 491 506 522 538 h54 570
GEO | 21634 392 | 22026 394 | 22420 395 | 22815 395 | 23210 394 | 23604 394 | 23008 393 | 24391 391 | 24782 660
448 464 480 496 512 528 544 560 576
670 | 22082 408 | 22490 410 | 22000 411 | 23311 411 | 23722 410 | 24132 410 | 24542 400 | 24951 407 | 25358 670
452 465 484 500 516 532 545 H0H 582
G0 | 22534 424 | 22058 426 | 23384 427 | 23811 427 | 24238 420 | 24604 426 | 25000 426 | 25516 424 | 25040 GBS0
456 472 488 504 520 536 5a3 570 5SS
690 | 22000 440 | 23430 442 | 23872 443 | 24315 443 | 24758 412 | 25200 443 | 25643 443 | 206086 442 | 26528 690
460 477 493 509 525 542 55 K76 504
T00 | 23450 457 | 23007 458 | 24365 459 | 24824 459 | 25283 459 | 25742 460 | 26202 460 | 26662 460 | 27122 700
463 450 497 514 531 5AS 565 H82 600
710 | 28913 474 | 24387 475 | 24862 476 | 25338 476 | 25814 476 | 26200 477 | 26767 477 | 27244 478 | 27722 710
408 485 502 5190 536 553 570 68T ¢ B05]
720 | 24381 401 | 24872 402 | 25364 493 | 25857 493 | 26350 493 | 20843 494 | 27337 494 | 27831 496 | 28327 720
471 488 505 523 540 558 576 503 611
730 | 24852 508 | 25360 500 | 25869 511 | 26380 510 | 26890 511 | 27401 512 | 27913 511 | 28424 514 | 28938 730
473 401 500 527 515 563 581 500 617
740 | 25325 520 | 25851 527 | 26378 529 | 26007 528 | 27435 520 | 27964 530 | 28404 529 | 20023 532 | 20555 740
478 406 514 532 550 568 586 605 623
750 | 25803 544 | 26347 545 | 26802 547 | 27439 546 | 27985 547 | 28532 548 | 20080 548 | 20628 550 | 0178 750
482 500 518 536 555 574 593 611 _ 629
760 | 26285 562 | 26847 563 | 27410 565 | 27975 565 | 28540 566 | 29106 567 | 20673 566 | 30239 568 | 30807 760
454 503 522 541 559 578 507 616 635
770 | 26769 581 | 27350 582 | 27932 594 | 28516 583 | 20009 585 | 20684 586 | 30270 585 | 30855 587 | S1442 o
488 507 526 545 565 584 603 (22 641
T8O | 27257 600 | 27857 601 | 28458 603 | 29061 GO3 | 29664 GO4 | 30268 605 | 30873 604 | 31477 606G | 32083 780
402 511 531 550 570 530 GOS8 628 647
790 | 27749 619 | 28368 621 | 28080 622 | 29611 623 | 30234 623 | 30857 624 | 31481 624 | 32105 625 | 82730 | 790
495 5l4 534 554 573 503 613 633 653
R00 | 28244 638 | 28882 641 | 20523 642 | 30165 642 | 30807 643 | 31450 644 | 32004 644 | 82738 645 | 33383 | 500
498 518 538 658 578 598 618 (A 658
810 | 28742 658 | 20400 661 | 30061 662 | 30723 662 | 31385 663 | 32048 664 | 32712 664 | 33376 665 | 34044 810
502 522 542 562 582 GO2 (22 (043 (64
820 | 20244 678 | 20022 681 | 30603 682 | 31285 682 | 31967 643 | 32650 684 | 33334 685 | 34019 686 | 34705 820
507 527 547 567 587 607 627 (45 669
830 | 20751 GO8 | 80449 701 | 81150 702 | 318562 702 | 325564 703 | 33257 704 | 33061 706 | 34667 707 | 35374 830
510 530 560 571 501 G11 632 (353 (74 [
840 | 30261 718 | 30979 721 | 31700 723 | 32423 722 | 33145 723 | 33868 725 | 34508 727 | 35320 728 | 36048 840
514 534 554 575 506 617 (RES 659 | 680
850 | 30775 738 | 31513 741 | 32254 744 | 32008 743 | 33741 744 | 34485 746 | 35231 748 | 35079 749 | 86728 ) 850
517 537 558 579 600 (22 643 664 | 68O
R60 | 31202 758 | 32050 762 | 32812 765 | 33577 764 | 34341 766 | 35107 767 | 35874 760 | 36643 771 | 47414 ) 860
521 542 563 584 606 628 650 671 Gu2
870 | 31813 779 | 32502 783 | 33375 786 | 34161 786 | 34947 7SS | 35735 780 | 36524 790 | 87314 792 | 38106 8§70
526 546 567 588 610 632 654 676 | 69S
8S0 | 32339 799 | 33138 804 | 33942 807 | 34749 S08 | 35557 810 | 36367 811 | 37178 812 | 37000 814 | 45504 880
530 551 571 502 614 636 658 681 S
890 | 32860 820 | 33680 824 | 34513 828 | 35341 830 | 36171 832 | 37003 833 | 37836 835 | 38671 837 | 39508 890
534 555 576 507 619 641 6ol 687 710
900 | 33403 841 | 34244 845 | 35089 849 | 35938 852 | 36790 854 | 37644 856 | 38500 858 | 39358 860 | 40218 900
V. g
(¢} (10.351) dif  (10.830) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.648) 4if, (14.259) dif, (14.962) dif. (©)
Log. C  1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.135 1.175 Log. C

= .




TABLE VI.

w (10.351) dif.
)

$=30°. 'TIME OF FLIGHT.
Log. C  1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. C
(10.859) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.082) dif. (13.648) dif. (14.289) dif. (14.062) dif. (c)

Log. C

1.015

1.035

1.055

1.OTS

V.
4 (10.351) dif. (10.830) dif. (11.350) dif. (11.885) dif. (12.445) dif.

1.095

(13.032) dif.,
1.115

(13.646) dif,

1.135

(14.280) dif.

1.155

GO0 8174 33 2207 32 5239 32 H271 31 5302 30 5332 29 a3l 25 53890 27
G4 70 71 72 73 T4 75 76

610 5243 34 a2ii 33 o310 33 o343 32 5375 31 2406 30 adat 29 65 28
Gy 70 71 T2 73 74 79 il

G20 H312 35 ad47 34 o381 34 o415 33 5448 32 2480 31 abll 30 andl 29
6o i) 71 12 73 T4 D 76

G630 o081 30 5417 35 8452 35 o487 34 bb21 33 abb4 32 5686 31 abl17 30
69 70 7l - 73 74 70 76

640 S50 37 5487 36 55623 36 55560 35 5504 34 5628 33 H661 32 5603 31
(0 70 71 12 T8 T4 70 rii

650 5519 38 S9d7 3T oo 37 a3l 36 ab667 25 5702 34 5736 33 o069 32
68 6y 71 T2 10 T4 TH 76

660 HART 39 626 30 Hb6G5 38 5703 37 ard ab o7t 35 o811 34 o845 33
6= ril) 71 72 io T4 i 76

G670 HH5 41 H696 40 5736 39 577hH 88 5813 37 AR50 36 R85 35 8921 33
G 69 70 il T2 i3 74

G800 5723 42 a765H 41 as06 40 5846 39 5885 45 5023 37 5960 36 H906 &4
08 (360 70 71 72 T3 74 75

GO0 BTO1 43 5834 42 5876 41 5917 40 5057 39 5006 38 6034 37 G071 35
67 oS 6G4) il T2 73 T4 75

700 S858 44 2902 43 5045 43 HUSK 41 G029 40 GGy &Y 6108 38 6146 36
67 63 70 71 T2 73 74 5

710 5025 45 K070 45 G015 44 G050 42 G101 41 6142 40 G182 39 (221 .5.e

i 67 6o 70 rd 72 73 T4 ‘ 75

720 5002 47 6039 46 GO8SS 45 6130 43 6173 42 6215 41 (256 40 G296 38
67 68 (0 70 71 e 7 : 74

730 B0569 48 6107 47 G154 46 6200 44 0244 43 G287 42 6329 41 G370 39
67 (5 (360 70 71 72 7 74

740 6126 49 6175 48 6223 47 G270 45 3315 44 6350 43 G402 42 G444 40
07 B (9 T0 71 T2 73 74

750 6193 50 6243 49 6202 48 G340 46 B3kt 45 6431 44 6475 43 GH1I8 41
67 ' 63 G0 70 71 T2 78 74

760 6200 51 6311 50 B361 49 G410 47 68457 46 G603 45 6548 44 6602 42
G6 (S (0 70 71 72 73 74

770 B326 549 6370 51 G430 o0 (480 438 6528 47 GH7H 46 6621 45 G666 49
66 67 G4 70 1 T2 {9 i+

780 6392 54 6446 53 G499 51 G550 49 GH09 48 6047 47 | 6694 40 G740 44
(6 6T 1] (9 70 71 72 73

7T 6458 5H 6513 54 BH67 H2 B619 50 BEEO 49 G718 48 6766 47 6813 45
L4 67 (s 64 70 71 T2 73

SO0 6624 56 6580 55 G635 53 HHRS 51 67349 50 B789 49 bBSas 48 (RS6G 46 G932 ' 300
66 67 65 (O 70 7] T2 T3 Td

810 65090 A7 60647 56 6703 54 6757 52 6309 51 Hiatl) -ﬂ':l 6O10 49 6959 47 7006 210
6 67 £ GO 70 71 T2 79 74

820 6656 58 6714 a? 67Y71 5 G826 53 6879 52 G931 51 6982 50 7032 48 7080 {20
65 63 69 70 71 72 73 7

830 | 6721 60 | 6781 53 6839 56 6805 54 6949 53 7002 52 7054 51 7105 49 7154 {30
65 66 67 65 64 70 71 T2 10

840 6786 61 6847 59 G906 57 (963 55 7018 54 7072 53 7125 52 7177 50 7227 840
60 66 67 6= 65 70 71 i 73

850 | 6851 62 | 6913 60 6973 58 7031 56 7087 55 | T142 54 7196 53 7249 51 7300 850
65 66 67 63 69 70 71 72 73

s60 | 6916 63 | 6979 61 | 7040 50 | 7099 57 | 7156 56 | 7212 55 | 7267 54 | 7321 52 | 7373 860
65 66 67 i 69 70 71 71 72

s70 BOS1 64 7045 62 7107 60 T167 o= 7226 o7 TOR2 56 7338 54 7392 53 7445 S70
6.0 66 (57 (s i 70 70 7l 72

htalll 7046 65 7111 63 7174 061 1299 oY 7204 58 7352 58 7408 55 T4063 54 Tol7 880
65 G6 G7 068 69 70 71 72 T

St 7111 66 177 64 7241 62 7303 6l 7363 29 7422 57 479 56 7635 51 1559 SO0
65 66 BT (i1 60 (43 70 71

) l 7176 67 7243 65 7308 63 Tail 61 7432 59 7491 58 7049 57 7006 55 900

' V.

(14.962) dif,

1.175

c)
g(.-
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TABLE VI.

+=30°. ANGLE OF FALL.

Log. © 1015 1.035 1.055 1.075 1.005 1.115 1.135 1.155 1.175 Log. C
v (c) (10.351) dif. (10.830) dif. (11.350) dif. (11.888) dif. (12.445) dil. (13.032) dif. (13.046) dif. (14.280) dif. (14.962) dif. (c) v
GO0 4803 21 4782 22 4760 23 | 4737 25 4712 26 468G 28 4658 30 4628 33 | 4595 B0

33 32 31 30 20 28 27 26 25 I
610 4836 22 4814 23 4791 24 4767 20 4741 27 4714 29 4085 41 4654 34 4620 610
32 31 30 20 28 27 26 25 24
620 4868 23 4845 24 4821 25 4796 27 4769 28 4741 30 711 32 4679 35 44 620
32 31 20 | 28 27 26 25 24 2
630 4900 24 4876 26 4850 26 4824 28 4706 29 4767 31 4736 33 4703 36 4667 630
a3l 30 29 27 26 25 24 23 23
G40 4031 26 4906 27 4879 28 4851 29 4822 30 4702 32 4760 34 4726 30 4690 640
30 29 25 27 26 25 24 23 22
G50 4961 26 4935 28 4907 29 4878 30 4848 31 4817 33 4784 38 4749 37 4712 (.50
30 28 27 26 25 24 23 22 o
G 4991 28 4963 29 4934 30 4904 31 4873 32 4841 34 4807 36 4771 37 4734 GG0
29 o8 27 26 25 24 23 22 21
G70 5020 29 4991 30 4961 31 4930 32 4898 33 4865 35 4830 37 4793 38 4755 670
28 27 20 25 24 23 22 21 20
630 HMR8 30 H018 31 4987 32 4955 33 4022 34 4888 36 4852 38 4814 39 1775 6GS0
25 27 25 24 23 22 2] 21 20
GO0 L7631 6045 33 H012 33 4979 34 4945 35 4910 37 RT3 as d83b 40 4795 (a0
27 20 24 23 22 21 21 20 19
700 5103 33 5070 3 5086 54 5002 36 4967 36 4031 37 480 39 4855 41 41814 700
26 o0 24 23 22 21 20) 19 18
- T10 5129 34 5005 35 o060 35 5025 36 4989 37 40562 38 4914 40 4874 42 4832 710
26 25 24 23 22 21 20 19 18
720 0155 35 5120 36 H084 36 H048 37 H011 38 4973 39 4934 41 4893 43 485() | 20
26 25 24 23 2] 20 16 15 18
T30 8181 36 6145 37 5108 37 HO7T1 39D 5032 390 4003 40 4053 42 4911 43 4816GS 730
20 24 23 22 21 20 19 15 17
740 h206 37 0169 38 H131 38 HOGS 40 H053 40 H013 41 4072 43 41929 44 4885 740
24 23 22 21 20 19 18 17 16 |
750 H230 38 5192 39 5153 39 5114 41 5073 41 H32 42 40090 44 4040 45 4901 750
23 22 21 20 10 1S 17 17 16
760 5253 39 5214 40 5174 40 I Hl34 42 2092 42 050 43 S007 44 40463 46 4917 760
22 21 20 19 19 I8 |7 16 15
770 5275 40 5235 41 5194 41 6153 42 5111 43 albs 44 5024 45 4979 47 4932 770
22 21 20 19 18 17 17 163 15
780 H297 41 H256 42 5214 42 b172 43 5129 44 A8 44 5041 46 4995 48 4947 680
21 20 19 15 17 17 16 15 14
790 Hdly 42 5270 43 5233 43 5190 44 514G 44 6102 45 H0567 47 5010 49 4061 790
20 19 18 17 17 14 15 14 13
SO0 0338 43 5295 44 5251 44 5207 44 5163 45 6118 46 5072 48 H024 50 4974 800
19 19 18 17 16 15 14 13 13
810 H357T 43 5314 456 5269 45 5224 45 5179 46 5133 47 H0SG 49 5067 50 4987 810
19 15 17 16 15 14 13 13 12
820 5376 44 0332 46 HASH 46 5240 46 5194 47 5147 48 5099 49 5050 51 4999 820
19 § 17 143 16 14 13 12 11
830 06306 45 Hab0 47 5303 47 h2560 47 Hh200 48 H161 40 5112 B0 K062 52 5010 830
19 18 17 16 15 14 13 12 11
S840 Hil4 46 H3tl 48 5320 48 h272 48 5224 49 5175 50 5125 51 5074 53 5021 840
18 17 16 15 15 14 13 12 11
S50 H432 47 5385 49 5336 49 5287 49 5239 50 5189 51 5138 52 H0s6G 54 )32
18 By 16 15 14 13 12 11 1)
S0 5450 48 5402 50 0352 50 5302 49 0253 51 6202 52 a150 53 H097 55 HO42
17 16 16 13 14 13 12 11 10)
870 H467 49 o418 50 5368 ol 5317 B0 5267 52 5216 63 5162 b4 5108 56 Hi52
i 16 15 15 14 13 |2 11 11}
880 5484 50 5434 51 5383 51 h3d2 hl 5281 53 5228 b4 5174 55 5119 57 5062
17 16 15 14 13 12 |2 11 10)
S90 oolll 51 0450 52 5398 52 56346 52 5204 b4 5240 H4 518G 56 5130 58 5072
16 15 15 14 13 13 12 11 10
900 I 0ol7 52 5465 52 5413 53 5360 53 8307 54 b253 55 I 5198 57 H141 59 5082
v‘ . —— ——————
//ﬁ‘? (10 361) dif. (10.830) dif. (11.350) dif. (11.888) dif, (12.445) dif. (13.082) dif. (13.646) dif. (14.289) d4if. (14.96D) dif, (c)
Log U 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.1566 1.176 Log. C

Y il
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TABLE VI.

== o
=30>. TERMINAL VELOCITY.
1
I..iﬂ'g'. G 1.“15 - |.ﬁ35 ) I-ﬂﬁﬁ y ].[_.Tlﬁ . lﬂgﬁ' ) 1.1115 11135 ].-llﬁ-ﬁ ]-1?5 Td”‘l-_':- 'G
% (10.351) dif. (10.839) dif. (11.350) dif. (11.885) dif. (12.445) dif (13.032) dif. (13.646) dif. (14.280) dif. (14.082) dif. (c) <
3618 88 3656 39 3605 40 3735 42 3777 43 3820 45 38656 45 3010 45 3005 ;
600 |7 18 20 29 23 25 26 = 27 i 20 e
— i | == o3
. 3635 39 3674 41 3715 42 3757 43 3800 45 3845 46 3891 46 3037 47 30
610 i 18 19 2] 24 a5 28 ok 1084 o 610
620 3652 40 3602 42 3734 44 3778 46 3824 46 3870 47 3917 48 3965 48 4013 (20
17 18 20 22 23 25 26 27 20
a0 3609 41 3710 44 3754 46 3800 47 3847 48 3805 48 3043 49 3002 50 4042 430
17 19 20 21 23 25 27 28 28
. A6R6 43 3720 45 3774 47 3821 49 3870 50 3920 50 3970 50 4020 50
i 18 19 20 22 23 24 25 mr || g | 0
650 3704 44 3748 46 3794 49 3843 50 3803 51 3044 51 3905 52 4047 52 4009 650
17 18 20 21 23 24 26 27 28 '
460 3721 45 3766 48 3814 50 3864 52 3916 52 3968 53 4021 53 4074 53 4127 66O
18 19 20 22 23 25 26 27 20
470 3739 46 3785 49 3834 52 3886 53 3039 54 39093 54 4047 b4 4101 55 4150 (070
17 149 20 21 23 24 25 27 28
680 37506 48 3804 50 3854 53 3007 55 3962 55 4017 55 4072 56 4128 56 4184 650
18 19 21 22 23 25 27 28 29
690 3774 49 3823 52 3875 54 3929 56 3085 57 4042 57 4099 57 4156 57 4213 600
|8 19 20) 22 24 25 26 27 29
700 3792 50 3842 53 3805 56 3051 58 1009 58 4067 H8 4125 58 4183 59 4242 700
19 20 21 22 23 24 26 18 29
710 3811 51 3862 54 3916 57 3073 59 4032 59 4001 60 4151 60 4211 60 4271 710
18 20 21 21 22 24 25 27 20
720 3820 53 3882 55 3937 57 3994 60 4054 61 4115 61 4176 62 4238 62 4300 720
18 19 20 22 24 24 26 27 20
730) 204y £4 2001 56 3067 A9 4016 61 4077 62 4139 63 4202 63 4265 64 4329 T |
17 18 20 21 22 24 26 28 - 29
740 3864 55 3019 58 2077 60 4037 62 4099 64 4163 65 4228 65 4293 65 43568 740
17 19 20 22 24 20 27 28 24
750 3881 57 3938 59 3007 62 4059 64 4123 66 4180 66 4255 06 4321 66 4387 750
17 18 20 22 24 25 26 27 29
760 3808 58 3066 61 4017 64 4081 66 4147 67 4214 o7 4281 07 4348 (8 44106 760
18 19 20 292 23 24 26 28 29
770 3916 59 3975 62 4037 66 4103 67 4170 068 4238 (9 4307 69 4376 69 4445 770
19 20 21 21 22 24 25 S 29
T80 3035 60 3005 63 4058 66 4124 68 4192 70 1262 70 4332 71 4403 71 4474 780
18 20 21 22 23 24 26 27 20
700 | 3953 62 4015 64 4079 67 | 4146 69 4215 71 4286 72 4358 72 4430 T 4503 790
19 20 21 21 22 23 24 27 29
K00 3072 63 1035 65 4100 67 4167 70 4237 72 4300 73 4382 75 4457 75 4532 800
17 18 20) 22 23 24 26 27 29
810 3089 64 4053 67 4120 69 4189 71 4260 73 4333 75 4408 76 4484 77 4561 810
18 19 20 21 22 23 24 26 29
820 4007 65 4072 68 4140 70 4210 72 1282 74 4356 76 4432 78 4510 80 4590 820
| 19 21 22 29 23 24 25 27 20
830 4026 67 1003 69 4162 70 4232 73 4305 75 4380 77 4457 R0 4537 82 4619 830
18 19 20 22 23 24 26 27 29
840 4044 68 4112 70 4182 72 4254 T4 4328 76 4404 79 4483 81 4564 84 40648 840
17 18 20) 22 24 20 27 28 29
850 40061 69 4130 72 4202 74 4276 76 4352 T8 4430 80 4510 82 4692 85 4677 850
18 19 20 21 23 25 27 290 30
4079 70 4149 73 4222 75 4297 78 4375 80 4455 K2 4537 84 4621 86 4707 860
18 20 21 22 23 24 26 28 30
4007 72 4169 74 4243 76 4319 79 43098 81 4479 84 4503 86 4649 88 4737 870
18 19 20 22 23 25 26 28 30
1115 73 4188 75 1263 78 4341 8( 4421 83 4504 85 4589 88 4677 90 4767 880
18 19 20 I 21 23 24 26 28 30
4133 74 4207 76 1283 79 1362 82 1444 84 4528 RT 4615 90 4705 92 4797 890
18 19 21 22 2: 25 27 28 30
1151 75 4226 78 4304 S0 ‘ 1384 83 4467 86 4553 89 1642 91 4733 94 | 1827 000
= (C) (10.351) dif, (10.830) dif, (11.350) dif, (11.885) dif, (12.445) dif. (13.032) dif. (13.646) dif. (14.289) dif. (14.962) dif. (c)
Log. C 1015 1.035 1,055 1.075 1.095 1.115 1.135 1.1556 1.175 Log, ©
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TABLE VI.

tf) = 35“- RANG E-
Log. C 1.015 1.035 1.055 1.075 1.095 1,115 1.135 1.155 1.175 Log. C
(¢) (10.351) dif. (10.8390) dif. (11.350) dif. (11 885) dif. (12.448) dif. (13.032) dif. (13.646) dif. (14.280) dif. (14.962) dif, y
: V.
20376 323 | 20699 324 | 21023 325 | 21348 325 | 21673 326 | 21909 326 | 22325 326 | 22051 326 | 22977 600
448 463 478 493 509 | 525 541 557 573
20824 338 | 21162 339 | 21501 340 | 21841 341 | 22182 342 | 22524 342 | 225866 342 | 23208 342 | 23560 610
451 467 483 499 515 531 547 563 550
21275 354 | 21629 355 | 21984 356 | 22340 357 | 22697 358 | 23055 358 | 23413 358 | 23771 350 | 24130 #20
456 472 489 505 521 537 554 571 588
| 21731 370 | 22101 372 | 22473 372 | 22845 373 | 23218 374 | 23502 375 | 23967 375 | 24342 376 | 24718 630
160 476 493 511 528 545 561 78 505
22101 386 | 22577 380 | 22066 390 | 23356 300 | 23746 391 | 24137 391 | 24528 302 | 24020 393 | 25313 (540
. 465 482 499 516 533 550 568 536 603
G50 | 22656 403 | 23059 406 | 23465 407 | 23872 407 | 24279 408 | 24687 409 | 25006 410 | 25506 410 | 25916 650
470 487 504 522 540) 558 570 594 (311
- 0001 23126 420 | 23546 423 | 23060 425 | 24304 425 | 24819 426 | 25245 427 | 25672 428 | 26100 427 | 26527 660
| 474 491 500 527 546 564 582 600 618
670 | 23600 437 | 21037 441 | 24478 443 | 24021 444 | 25365 444 | 25800 445 | 26254 446 | 26700 445 | 27145 670
, 478 496 515 534 553 572 590 GO7 625
680 | 24078 455 | 24533 460 | 24003 462 | 25455 463 | 25018 463 | 26381 463 | 26844 163 | 27307 463 | 27770 650
. 483 502 521 540 559 575 597 | 615 " 593
W0t 24561 474 | 25035 470 | 25514 481 | 25095 482 | 26477 482 | 20050 482 | 27441 481 | 27022 481 | 28403 690
487 507 526 540 565 584 G2 621 G40
7001 25048 494 | 25542 408 | 26040 501 | 26541 501 | 27042 501 | 27543 500 | 28043 500 | 28543 500 | 20043 700
494 513 533 552 571 590 600 628 G47
25542 513 | 26055 518 | 26573 520 | 27093 520 | 27613 520 | 28133 519 | 28652 519 | 20171 519 | 29690 710
500 520 530 559 579 508 617 636 655
26042 533 | 26575 537 | 27112 540 | 27652 540 | 28192 539 | 28731 538 | 29269 538 | 20807 538 | 30345 720
506 526 545 563 583 603 623 643 663
20648 553 | 27101 550 | 27657 558 | 28215 560 | 28775 559 | 29334 558 | 29802 558 | 30450 558 | 31008 730
509 520 540 560 5RO 609 630 651 671
70 1 27057 573 | 27030 576 | 28206 578 | 28784 580 | 20364 579 | 20043 570 | s0522 579 | 31101 578 | 31670 740
v %h 513 534 554 574 504 615 636 657 678
0 27570 594 | 28164 506 | 28760 598 | 29358 600 | 20058 600 | 30558 600 | 31158 600 | 31758 590 | 32357 750
e 517 538 559 580 GO (22 643 | 664 686
00| 28087 615 | 28702 617 | 20319 619 | 20038 621 | 30550 621 | 31180 621 | 31801 621 | 32422 621 | 33043 760
522 543 564 586 608 (29 651 672 G04
770 1 28609 636 | 20215 638 | 20883 641 | 30524 643 | 31167 642 | 31800 643 | 32452 642 | 33004 643 | 33737 770
., 528 549 570 502 614 636 iis 630 702
801 29137 657 | 20704 659 | 30453 663 | 31116 665 | 31781 664 | 32445 665 | 33110 664 | 33774 665 | 34430 780
790 533 h54 576 598 620 (43 (65 (88 710
i 200670 678 | 30348 681 | 31029 685 | 31714 687 | 32401 687 | 33088 687 | 33775 687 | 34462 687 | 35149 790
| 538 550 582 604 626 648 671 | 694 717
800} 30208 699 | 30007 704 | 31611 707 | 32318 700 | 33027 700 33736 710 | 34446 710 | 35156 710 | 35866 500
542 504 . 586 609 632 655 078 701 725
8101 30750 721 | 31471 726 | 32197 730 | 32927 732 | 33659 732 | 34301 733 | 35124 733 | 35857 734 | 36501 510
20 |- 546 560 592 615 638 661 (85 709 733
B 31296 744 | 32040 749 | 32789 753 | 33542 755 | 34297 755 | 35052 757 | 35800 757 | 36566 758 | 37324 820
890 5562 575 508 621 645 G0 (693 ol PR
OV | B1848 767 | 32615 772 | 33387 776 | 34163 770 | 34942 779 | 35721 781 | 36502 781 | 37283 782 | 38065 830
h&7 581 604 (328 652 676 700 725 749
S0 ) 32405 791 | 33196 795 | 33991 800 | 34791 803 | 35504 803 | 36397 805 | 37202 s06 | 3%008 so06 | 38814 | 840
G 563 586 611 634 657 $82 707 a2 | . 757 4
| 32008 811 | 33752 820 | 34002 523 | 35425 s26 | 36251 828 | 87079 830 | 37900 831 | 38740 831 | 30671 850
280 | - 569 503 617 641 G5 690 715 70| T8 :
8 3537 838 | 34375 844 | 35219 847 | 36066 850 | 36916 853 | 37769 855 | 38624 56 | 39480 856 | 40336 860
574 508 622 047 672 607 792 747 773
8701 84111 862 | 34073 868 | 35841 872 | 36713 875 | 37588 878 | 38466 880 | 30346 881 | 40227 882 | 41109 il B0
ait | oiuen 879 6504 620 654 679 704 720 755 781
4690 887 | 36577 803 | 36470 807 | 37367 000 | 38267 003 | 89170 905 | 40075 007 | 10082 608 | 41800 800
a0 | . 585 610 636 661 (86 712 738 764 Lo A
8 90275 912 | 36187 910 | 37106 922 | 38028 025 | 38953 929 | 39882 031 | 40813 933 | 41746 934 | 420680 _ 890
| 591 616 641 667 604 720 740 772 798
000 | 35866 937 | 36803 044 | 37747 945 | 38695 952 | 39647 955 | 40602 057 | 41559 959 | 42518 960 | 43478 900
{It,:]1 (10.351) dif. (10.889) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (12.846) dif. (14.280) dif. (14.062) dif. ()
Log. ¢ 1.015 1.035 1.055 1,075 1.005 1.115 1.135 1,155 L.175 Log. C
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TABLE VI.

é=35°, TIME OF FLIGHT.
Log. C 1.015 1.085 1.055 1.075H 1.0495 1.1156 1.135 1.165 17D Log, C
‘““‘523 (10.351) dif. (10.839) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.646) dif. (14.286) dif. (14.962) dif. ()
vV V.
600 5874 39 5013 38 5951 37 5088 36 6024 36 6060 35 6005 34 6129 33 6162 600
77 78 80 81 82 83 S4 86 87
610 5051 40 5991 40 G031 38 6069 37 6106 37 6143 36 6179 36 6215 34 6240 610
78 79 80 81 ]3 84 85 86 87
620 6020 41 6070 41 6111 39 6150 39 G189 38 6227 37 62064 37 6301 35 6336 620
£ 78 79 81 82 83 84 85 ST
630 G106 42 6148 42 G190 41 6231 40 6271 39 6310 38 6348 34 (G386 37 (423 630
78 70 80 81 83 84 85 86 87
640 6184 43 6227 43 6270 42 6312 42 6354 40 6394 39 6433 39 6472 38 6510 640
7 79 80 81 49 84 85 86 87
650 6261 45 6306 44 6350 43 6303 43 6436 42 G478 40 G518 40 6558 30 6597 650
e 78 79 1 82 83 85 86 87
660 6338 46 6384 45 6420 45 6474 44 6518 43 G561 42 G603 41 6644 40 6634 660
7 78 80 81 82 84 85 86 87
670 6415 47 6462 47 G500 46 6555 45 GGOO 465 6645 43 G688 42 G730 41 G771 GT0
i 70 |0 81 82 83 84 &5 26
6RO 6492 49 6541 48 6589 47 G636 40 GGS2 46 6728 44 6772 43 6315 42 (G857 680
76 78 70 81 82 83 84 85 86
690 6568 51 G610 40 GHER 49 6717 47 6764 47 6811 45 G856 44 6900 43 6943 690
| 76 77 79 80 82 83 84 85 86
700 6644 52 G696 51 6747 50 6707 49 6846 48 GRO4 46 6940 45 6085 44 7029 700
| 76 77 78 80 82 83 84 85 80
710 I G720 53 6773 52 BR25 52 6877 51 (925 49 BUTT 47 7024 46 7070 45 7115 710
77 T8 79 S0 81 83 84 85 tuli]
720 6797 54 6851 53 6004 53 6057 52 7009 51 7060 48 7108 47 7165 46 7201 720
76 TR 79 80 31 ]2 84 85 86
730 G873 56 GO29 54 G083 54 T037 53 TOO0 52 7142 50 7192 48 7240 47 T287 730
76 77 79 80 81 82 ]3 85 86
740 (40 57 7006 56 7062 55 T117 54 7171 53 7224 51 7275 50 7325 48 7373 740
76 78 79 80 81 82 4 85 86
750 7025 59 | 7084 57 7141 56 | 7197 55 7252 54 7306 53 7359 51 7410 49 7459 750
76 7 78 S0 81 83 84 85 86 :
760 7101 60 7161 58 7210 58 7977 56 7333 56 7389 54 7443 52 7405 50 7545 760
6 77 T4 80 2] 29 83 S4 (o35
770 77 61 7238 60 7208 59 7357 57 7414 57 7471 65 7526 53 75790 51 7630 770
76 77 78 80 R1 82 43 24 85
780 7253 62 7315 61 7376 61 7437 58 7405 5% 7553 56 7609 54 7663 52 7715 780 |
75 77 79 80 81 82 83 84 85 i
790 7328 64 7302 63 7455 62 | 7517 59 7576 50 7635 57 7692 55 T747 53 7800 790
75 iy 78 79 81 82 83 84 83
— —_— x e — = = = el S PSS, = = —-..‘_-4
800 7403 66 7469 64 7533 63 7506 61 T657 6O 7717 58 7775 56 7831 54 7885 800 |
76 77 78 79 81 82 83 84 85
810 7470 67 7546 G5 7611 6d 7675 63 7738 61 7790 50 7858 K7 7915 55 7970 810
| 75 77 78 79 80 81 82 84 85
820 7554 69 7623 66 7689 65 7754 64 7818 62 7880 60 | 7940 59 7000 56 8055 820
| 75 76 78 79 80 81 82 83 85
830 7629 70 7600 68 7767 66 7833 65 7808 63 7961 61 8022 (0 RO82 58 8140 830
75 76 7 70 {0 81 82 13 84
840 7704 71 TITH 69 7844 68 7912 66 7078 G4 8042 62 K104 61 8165 59 8224 840
75 76 78 79 80 R1 82 83 - 84 #
850 TI70 72 7851 71 7022 69 7001 67 RO58 65 8123 63 8186 62 8248 60 8308 8550
75 76 77 78 80 81 82 83 84 A
S60 7854 73 7027 72 7000 70 S0GI 60 R138 66 8204 64 8268 63 8331 61 8392 860
75 76 i 78 70 81 82 83 84
870 | 792074 | 800373 | 8076 71 | 8147 70 | 821768 | 8285 65 | 8350 64 | 8414 62 | B4T6 870
74 76 77 78 70 80 82 43 84
880 8003 76 8070 74 ]153 72 8225 71 8200 60 8365 67 8432 65 8497 63 8560 880
74 75 77 78 79 80 81 23 84
g00 | so77 77 | 815476 | 823073 | 8303 72 | 837570 | 8445 68 | 8513 67 | 8580 64 | 8644 830
74 75 76 78 79 80 81 ]2 84
900 | 8151 78 8229 77 8306 75 8381 73 8454 71 9525 60 | 5594 68 8662 66 EH{;
V. hhﬁ"“u
: (C) (10.351) dif. (10.839) dif, (11.350) dif, (11.885) dif. (12.445) dif. (13.032) dif. (13.646) dif. (14.286) dif. (14.926) d (c)
Wwg. C 1,015 1.035 1.055 1075 1.095 1.115 1.135 1.155 1.175 Log. C
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TABLE VI.

-

¢ =35, ANGLE OF FALL.
Log. C  1.015 1.035 1.0565 1.075 1.095 1.115 1.1356 1.155 1.175 Log. C
(C) (L0.3810400, (10,839 dif. (11.3560) dif.  (11.8B5) Jif. (12.445) dif. (13.032) dif. (13.648) dif. (14.280) dif. (14.962) dif. (C) <
500 5408 19 5380 20 5360 21 5277 26 5251 27 5224 600
34 33 32 28 27
610 5442 20 5422 21 5401 22 5305 27 5278 28 5250 610
g 33 32 31 27 26
620 5475 21 5454 22 5432 23 5332 28 5304 29 5275 6520
_ 32 31 30 26 25
630 5507 22 5485 23 5462 24 5438 25 5413 27 5386 28 5358 20 5320 30 5209 630
392 31 30 28 27 26 | 25 24
640 5530 23 5516 24 5402 26 5466 26 5440 28 5412 29 5383 30 5353 31 5322 640
. 31 30 20 28 26 25 24 23
650 5570 24 5546 25 5521 27 5404 28 5466 29 5437 30 5407 31 5376 32 5344 650
30 29 28 27 25 24 23 22
660 5600 25 5575 26 5549 28 5521 30 5491 30 5461 31 | 5430 32 5308 33 5365 660
20 28 27 26 25 23 22 21
670 5620 20 5603 27 5676 29 5547 31 5516 32 5484 3. | 5452 33 5410 34 5385 670
_ 20 28 26 25 24 2 21 20
630 5658 27 5631 29 5602 30 5572 32 5540 33 5507 34 5473 34 5439 35 H104 680
20 27 26 24 23 29 21 20
690 50687 20 5658 30 5628 32 5506 33 5563 34 5529 35 5494 36 5459 36 5423 600
| 28 27 25 24 23 29 21 10
700 5715 30 5685 32 5653 33 5620 34 5586 35 5551 36 5515 37 5478 37 Hd41 700
27 26 24 23 22 21 20 19
710 5742 31 5711 34 5677 3 5643 35 5608 36 5672 37 5535 38 5497 30 5458 710
X 26 24 23 29 21 20 19 18
720 5768 33 K736 35 5700 35 5665 36 5629 37 5502 38 5554 39 5615 40 5475 720
: 25 23 22 21 20 19 18 17 |
730 5793 35 5758 36 5722 36 50686 37 5649 38 5611 39 5572 40 5532 41 5491 730
24 23 22 21 20 19 18 17
40 5817 36 5781 37 5744 37 5707 38 5669 30 5630 40 5500 41 5540 42 5507 740
_ 23 22 21 20 19 18 17 16
750 5840 37 5803 38 5765 38 5727 39 5688 40 5648 41 5607 42 5565 43 5522 750
{ 23 22 21 20 10 18 17 16
160 5863 38 5825 39 5786 39 5747 40 5707 41 5666 42 5624 43 5581 44 5537 760
22 21 20 19 18 17 16 15
770 5885 39 5846 40 5806 40 5766 41 5725 42 5683 43 50640 44 5506 45 5551 770
= 21 20 10 18 17 16 15 14
180 5000 40 5866 41 5825 41 5784 42 5742 43 5699 44 56565 45 5610 46 Ha64 780
20) 19 18 17 16 15 14 13 |
790 5026 41 5885 42 5843 42 5801 43 5758 44 5714 45 5669 46 5628 47 5576 700
19 18 17 16 15 14 13 12
800 5045 42 5903 43 5860 43 5817 44 5773 45 5728 46 5682 47 5035 48 5687 800
19 18 17 15 14 13 12 11
810 5964 43 5021 44 5877 45 5832 45 | 5787 46 5741 47 5004 48 5646 49 5607 810
18 17 16 15 14 13 12 11
820 5082 44 5938 45 5893 46 5847 46 5801 47 5754 48 5706 49 5657 50 5607 820
17 17 16 15 14 13 12 11
830 5900 44 5065 46 5900 47 5802 47 5815 48 5767 49 HT18 50 5068 51 5617 830
17 16 15 14 13 12 11 10
840 601G 45 5971 47 5024 48 HRTH 48 5328 49 5779 50 5720 b1 5678 52 5626 840
16 15 14 13 12 11 10 0
840 6032 46 5086 48 5938 49 5880 40 5840 50 5790 51 5739 52 HO8T 52 5635 850
16 15 14 13 12 11 10 10
SG0 06048 47 6001 49 59562 50 5002 50 58H2 51 5301 52 5749 52 5697 53 5644 860
15 14 13 12 11 10 0 0
870 G063 48 6015 50 5965 51 5014 51 5863 52 5811 53 758 52 5706 b4 5652 870
14 13 12 11 10 0 9 8
88l G077 49 60258 51 5077 52 5025 52 5873 53 5820 53 5767 53 5714 55 5650 SR80
14 12 11 10 0 0 8 7
840 6001 51 G040 52 5088 53 5935 53 5882 53 5829 54 5775 54 5721 55 5666 S90
13 12 11 10 9 8 7 6
900 6104 52 6052 53 5909 54 5045 54 5801 54 5837 55 5782 55 5727 55 5672 000
V.
(C) (10.351) dif. (10.839) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.048) dif. (14.289) dif. (14.982) dif. (C) _
Log. C  1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.176 Log- €|
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TABLE VI.

=35°, TERMINAL VELOCITY.

Log. C  1.015 1.035 1.0565 1.075 1.095 1.115 1.135 1.156 1.176  Log. C
> {c} (10.851) dif. (10.830) dif. (11.8350) dif. (11.885) dif. (12.445) dif {13.032) dif. (13.646) dif. (14.289) dif. (14.962) dif. (e)
600 36901 3728 38 3766 39 3805 41 3846 42 3888 42 3930 43 3973 44 4017

20 21 22 23 24 25 27 28 30
610 3711 38 3749 30 3788 40 3828 42 3870 43 3013 44 3057 44 4001 46 4047
2() 21 292 23 24 20 27 20 31
620 3731 39 3770 40 3810 41 3851 43 3804 45 3089 45 3084 46 4030 48 1078
19 20 22 23 24 25 27 29 31
630 3750 40 3700 42 3832 42 3874 44 3918 46 3964 47 4011 48 4059 50 4109
19 21 22 23 25 26 28 29 31
840 3769 42 3811 43 3854 43 3807 40 3043 47 3990 49 4039 49 4088 52 4140 (540
20 21 22 24 25 26 27 20 31 e
650 3789 43 3832 44 3876 45 3921 47 3068 48 1016 50 4066 51 4117 54 4171 650
19 21 22 24 2; 27 28 30 31
660 3808 45 3853 45 3898 47 3045 48 3903 50 4043 51 4094 53 4147 55 4202 | 060
19 21 23 24 25 26 28 30 31
670 3827 47 3874 47 3021 48 3069 49 1018 51 4069 53 4122 55 4177 56 4233 670
‘ 20 21 22 24 26 27 28 20 31
620 3847 48 3895 48 | 3943 50 3993 51 4044 52 4096 54 4150 56 4206 58 4204 630
19 20) 22 24 26 28 20 30 31 .
600 3866 49 3915 50 3965 52 4017 53 4070 54 4124 55 4179 57 4236 59 4205 690
19 20 22 24 26 28 30 31 31
700 3885 50 3935 52 3987 54 | 4041 55 4006 56 4152 57 4209 58 | 4267 59 4326 700
19 21 22 24 25 27 28 30 32
710 3904 52 3956 53 4009 56 4065 56 4121 58 4179 58 4237 60 4297 61 4358 710
19 21 29 24 26 27 28 30 32 -
720 3023 54 3077 54 4031 58 1080 58 4147 59 4206 59 1265 62 4327 63 4300 20
19 21 23 24 25 27 20 30 32 2
730 3942 56 | 3998 56 | 4054 59 | 4113 50°' | 4172 61 4233 61 4294 63 4357 65 4422 (30
19 20 22 24 26 27 28 30 32
740 | 3961 57 | 4018 58 | 4076 61 | 4137 61 | 4198 62 | 4260 62 | 4322 65 | 4387 67 | 4454 10
20) 21 22 24 25 27 20 30 32
750 | S981 58 | 4039 59 | 4098 63 | 4161 62 | 4123 64 | 4287 64 | 4351 66 | 4417 69 | 4486 750 |
20 21 23 24 25 27 20 31 32 ;
760 4001 59 4060 61 4121 64 4185 63 4248 66 4314 66 4330 68 4448 70 4518 760
20 22 23 24 26 27 29 30 32
770 | 4021 61 | 4082 62 | 4144 65 | 4200 65 | 4274 67 | 4341 68 | 4409 69 | 4478 72 | 4550 770
20) 21 23 24 25 27 29 31 32
“R0) 4041 g2 | 4103 ¢4 4167 66 4233 66 | 4299 69 4368 70 | 4438 71 4500 73 4582 780
20 21 23 24 26 27 20 30 32
=90 | 4061 g3 4124 66 4190 §7 4257 68 4325 70 4395 72 4467 72 4539 75 4614 790
20 22 23 24 206 28 29 31 32
4081 g5 4146 67 4213 68 4281 70 4351 72 4423 73 4496 74 4570 76 4646 500
20 21 23 24 21 28 20 31 33
810 4101 66 4167 69 4236 60 4305 72 4377 74 4451 74 4525 76 4601 78
20 22 23 25 26 28 30 31 33
820 4121 g8 4189 70 4259 71 4330 73 4403 7¢ 4479 76 4555 77 4632 80
20 22 23 25 26 28 30 32 33
830 | #4170 | 4211 7 4282 73 | 4355 74 44290 78 | 4507 78 | 4585 79 4664 81
21 22 23 | 25 27 28 30 32 34
840 4162 71 4233 72 4305 75 4380 76 4456 79 4535 80 4615 81 4696 83
21 22 24 25 27 28 30 32 34
850 4183 79 4255 74 4329 76 4405 78 4483 80 4563 82 4645 83 4728 85
20 2! 24 25 26 28 30 32
s60 | 4208 74 4277 75 4352 78 4430 70 | 4500 82 4591 84 4675 85 | 4760 87
20 22 23 25 26 28 30 32
870 4223 76 4299 76 1375 80 4455 S0 4535 84 4619 86 4705 87 4792 89
21 22 23 25 27 28 30 32
880 4244 77 4321 77 4308 82 4480 42 4562 85 4647 88 4735 89 4824 01
21 22 24 25 27 20 30 32
800 4265 78 4343 70 | 4422 83 4505 84 4580 87 4676 89 4765 91 4856 93
21 22 24 | 25 27 29 31 33
$ﬂ” 4365 81 4446 84 4530 86 4616 ]9 4705 91 4796 03 4889 95
(C) (10.351) dif. (10.830) dif. (11.350) dif. (11.888) dif. (12.448) dif. (13.032) dif. (13.846) dif. (14.289) dif, (14962} dil. (c)
Log. C  1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. ©
— o
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TABLE VI.

Log. O

110

+=40. RANGE.
Log. C 1.015 1.035 1.055 1.075 1.005 1.115 1.135 1.155 1.175 Log. C
{_'[:} {(10.351) dif. (10.839) &if. (11.350) 4if. (11.885) dif. (12.445) dif. (13.032) dil. (13.646) dsf. (14.280) Jdif. (14.0482) 4if. fE'}
V.
600 | 213390 338 | 21677 337 | 22014 337 | 22351 337 | 22688 337 | 23025 336 | 23361 334 | 23695 334 | 24020 600
463 478 494 510 520 543 563 578 505
G100 m;r,nz 353 29155 353 | 22508 353 | 22861 353 | 23214 354 | 235068 353 | 23921 352 2427 3 sm zum 610
468 484 500 517 534 55l 568 585 603
620 | 22270 309 | 22630 369 | 23008 370 | 23378 370 | 23748 371 | 24110 370 | 24480 369 | 24858 369 | 25227 520
473 480 506 523 540 557 575 503 612
630 | 22743 385 | 23128 386 | 23514 387 | 23001 387 | 24288 388 | 24676 388 | 25064 387 | 25451 388 | 25830 530
477 404 51 529 547 565 583 02 621
' 640 23220 402 | 23622 403 | 24025 405 | 24430 405 | 24835 406 | 25241 406 | 25647 406 | 26053 407 | 26460 640
482 500 518 536 554 572 501 611 630
G50 | 23702 420 | 24122 421 | 24543 423 | 24966 423 | 25380 421 | 25813 425 | 26238 426 | 200664 426 | 27000 650
480 507 525 543 562 551 GO0 (19 630
G60O | 21101 438 | 24629 439 | 25068 441 | 25500 442 | 25951 443 | 26304 444 | 26838 445 | 27283 446 | 27720 660
104 512 531 550 569 550 GOY (20 G40
G670 | 24685 4566 | 25141 458 | 25590 460 | 26059 461 | 26520 463 | 26983 464 | 27447 465 | 27912 466 | 28378 670
_ 500 510 535 557 577 597 617 037 658
GS0 | 25185 475 | 25660 477 | 26137 470 | 26616 481 | 27097 483 | 27580 484 | 25064 485 | 28549 487 | 29036 620
505 524 5 564 584 604 625 640 667
GO0 | 25600 404 | 26184 497 | 26681 400 | 27180 501 | 27681 503 | 28184 505 | 28680 506 | 20195 508 | 20703 690
510 530 550 571 592 613 634 655 676
700 | 26200 514 | 26714 517 | 27231 520 | 27751 522 | 28273 524 | 28797 520 | 29323 527 | 20850 520 | 30379 700
516 536 555 579 GO0 621 642 063 G T
710 | 26716 534 | 27250 539 | 27789 541 | 28330 543 | 28873 545 | 290418 547 | 20965 548 | 30513 550 | 31003 710
524 545 500 587 GO0 630 651 672 693
720 | 27240 5655 | 27795 560 | 283556 562 | 28017 565 | 29482 566 | 3048 568 | 30616 560 | 31185 571 | 31756 720
524 550 572 504 616 (38 (0 (1) 702
730 | 27769 576G | 28345 582 | 25927 584 | 20511 587 | 30098 588 | 30686 500 | 31276 500 | 31866 502 | 32458 730
536 558 580 02 624 445 B6S 690 712
740 | 28305 598 | 28003 604 | 29507 606 | 30113 60O | 30722 610 | 31332 612 | 31944 612 | 32556 614 | 33170 740
641 564 550 609 631 653 675 GOS8 721
760 | 28846 621 | 29467 626 | 30003 629 | 30722 631 | 31353 632 | 31085 634 | 326190 635 | 33254 637 | 33801 750
Hds 570 503 616 (39 662 GRS 708 731
T60 | 29394 643 | 30037 649 | 30086 G52 | 31338 654 | 31992 655 | 32047 G657 | 33304 658 | 33962 660 | 34G22 760
554 577 60O 623 647 671 G95 718 741
770 | 29948 666 | 30614 672 | 31286 675 | 31061 678 | 32639 679 | 33318 681 | 33999 631 | 34680 ¢83 | 35303 770
561 585 6GOS 631 655 G679 703 727 750
780 | 30500 GO0 | 31199 695 | 31804 698 | 32502 702 | 33204 703 | 33007 705 | 34702 705 | 35407 706 | 36113 780
506 500) 614 638 662 687 711 736 760 |
700 | 31075 714 | 31780 719 | 32508 722 | 33230 726 | 33056 728 | 34084 729 | 35413 730 | 36143 730 | 36873 190
72 596 621 645 670 GO5 720 745 70
s00 | 31647 738 | 32385 744 | 33129 746 | 33875 751 | 34626 753 | 35379 754 | 36133 755 | 36888 755 | 37643 800
579 604 6528 654 070 704 729 754 750
S10 | 32226 763 | 32989 768 | 33757 772 | 34529 776 | 35305 778 | 36083 770 | 36862 780 | 37642 781 | 38423 810
586 611 636 (62 (87 712 738 764 700
820 | 32812 788 | 33600 793 | 34393 798 | 35191 801 | 35992 803 | 36795 806 | 37600 |06 | 38406 807 | 39213 820
502 618 644 671 607 723 749 775 801
830 | 33404 814 | 34218 819 | 35037 825 | 26862 827 | 36680 820 | 37518 831 | 38349 832 | 39181 833 | 40014 830
GO0 (26 653 (79 705 732 758 785 811
840 | 34004 840 | 34544 846 | 35600 851 | 36541 853 | 37394 850 | 382560 867 | 39107 850 | 30066 850 | 40825 S40
607 633 G600 (88 715 741 768 794 421
S50 | 34611 866 | 35477 873 | 36350 870 | 37220 880 | 38109 882 | 38001 884 | 39875 885 | 40760 886 | 41646 S50
16 3 64 GO5 T22 749 776 S03 =31
S60 | 35227 893 | 36120 899 | 37019 905 | 37924 907 | 38831 909 | 39740 911 | 40651 012 | 41563 014 | 42477 S60
025 652 G78 704 731 758 785 S13 s41
S70 | 356852 920 | 36772 025 | 37697 031 | 38628 034 | 30562 936G | 40408 938 | 41436 040 | 42376 942 | 43318 S70
31 BHO BRI 713 740 T8 796 824 N62
SS0 | 36483 48 | 37431 952 | 38383 058 | 39341 061 | 40302 964 | 41206 066 | 42232 968 | 43200 970 | 44170 880
638 666 694 722 750 778 S06 834 863 |
890 | 97121 976 | 38007 080 | 39077 ORG | 40063 980 | 41052 002 | 42044 994 | 43038 996 | 44034 999 | 45033 890
645 ﬂ73 702 730 768 780 815 845 875
a0 | 37766 1004| 38770 mm 30779 1014 40793 1017| 41810 1020| 42830 1023 43853 1026] 44870 1029( 45008 mm
V. V.
{C} (10.351) dif. (10.838) dil. (11.3560) dif. (11.BRS) dif. (12.445) 41, (13.032) dif. (13.046) dif. (14.289) 4if. (14.9862) dil. '[f]
1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. c




TABLE VI.

+=40°. TIME OF FLIGHT.
Log. € 1.015 1,035 1.055 1.075 1.005. 1.115 1.135 1.155 1.175 Log. cf
(€) (10.351) dif. (10.839) dif. (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.646) dif. (14.280) dif. (14.062) dif. y
V- —— P v-
600 6543 44 6587 43 6630 42 6672 41 6713 40 6753 39 6702 39 6831 38 66 GO0
85 87 50 90 02 03 04 95 a6
610 | 6628 46 | 6674 45 | 6719 43 | 6762 43 | 6805 41 | 6846 40 | 6886 40 | 692639 | 6965 | 610 |
85 86 88 90 01 93 05 o6 | 07
620 6715 47 G0 47 GBRO7 45 G&852 44 GROG 4.3 (030 H2 GOR1 41 T022 40 7062 320
26 87 88 00 01 93 04 05 06
630 G700 48 6R47 4 GRO5 47 6942 45 6987 45 7032 43 7075 42 7117 41 7158 (30
ba 14 57 88 bt 01 02 04 06 a7
fi40) 6884 50 6934 49 GOS3 48 7031 47 7078 46 7124 45 7169 44 7213 42 7256 (40
i) R ¥ butf 1 03 04 Oh 07
650 GOGO 51 7020 50 7070 50 7120 49 7169 48 7217 46 7263 45 7308 44 7352 (50
86 88 89 00 02 03 05 06 O7
660 7055 53 7108 51 7159 51 7210 51 7261 49 7310 48 7358 46 7404 45 7419 (60
85 87 K0) 00 0] 03 04 05 96
670 7140 55 7195 53 7248 52 7300 52 7352 51 7403 49 7452 47 7100 46 7545 670
86 87 88 00) 02 93 04 96 07
680 T226 56 7282 54 7336 54 7390 54 7444 52 7196 50 7546 49 7505 47 7642 (80
80 87 bt i a1l 02 94 05 OF
(O0 7311 58 7369 56 7425 55 7480 55 7535 53 7588 52 7640 50 7690 49 7739 (490)
85 87 ]0) 91 02 93 04 05 06
700 7306 60 7456 58 7514 BT 7571 56 7627 54 | 7681 53 7734 51 7785 50 7835 700
85 87 89 () 91 93 04 05 06
710 | 748162 | 7543060 | 700358 | 766157 | 7ris 56 | 7rvasa | 7ses e | 780 51 | 793 710
_ 85 ]6 88 90 0] 92 03 05 a7
790 7500 63 TH29 ¢2 7601 60 7751 58 7800 57 7866 55 7021 5d 7975 53 8028 720
85 87 88 &0 01 03 04 05 a6
730 7651 65 7716 63 7779 61 7840 60 7900 549 70650 56 8015 55 8070 54 8124 730
85 86 88 00 0l 02 04 05 03
740 7736 66 7802 65 7867 63 7930 61 7991 60 8051 B8 8100 50 8165 55 8220 740
T 87 88 80 01 02 03 05 06
750 7821 68 7380 G6 7955 G4 8010 63 ]082 61 8143 59 8202 58 8260 56 8316 750
85 86 87 89 a0 92 04 95 96 §
760 7906 69 7975 67 8042 66 8108 64 8172 63 8235 61 8206 50 8355 57 8412 760
84 6 88 80 01 02 04 05 06
770 TH00 71 8061 69 8130 67 8197 60 8263 G4 8397 63 8390 60 8450 B5R SH0R 770
85 86 87 R0) a1 03 04 05 a6
780 8075 72 8147 70 8217 69 8286 68 8354 66 8420 64 8484 1 8545 59 S604 780
: 84 86 |8 00) 01 02 03 04 06
700 8150 74 8233 72 %305 71 8376 6O 8445 67 8512 65 8577 G2 8639 61 {700 700
84 85 87 8]0 01 92 93 05 06
800 | 8243 75 | 8318 74 | 83092 73 | 8465 71 8536 68 | 8604 66 | 8670 64 8734 62 | 8796 | 800
85 86 87 88 80 a1 03 0 06
|10 R328 76 8404 75 8479 74 8553 72 8625 70 8695 68 R763 65 8828 G4 8502 810
]5 ]7 88 89 G0 91 02 04 95
820 8413 7% R401 76 8567 75 8642 73 8715 71 8786 69 SR55 67 8922 65 SO8T 820
85 K6 87 88 80 01 03 04 05 ;
830 8498 70 8577 77 8654 76 8730 74 8804 73 8877 71 8048 68 9016 66 0082 830
&5 86 88 80 00 a1 02 04 05
840 8583 8]0 8663 79 8742 77 8819 75 8804 74 8068 72 9040 70 9110 67 07T 840
24 86 R7 ] a0 01 02 03 H5
850 8667 K2 8740 R0 8829 790 SO08 76 8084 75 09059 73 9132 71 9203 69 0272 850
85 87 83 89 91 92 93 04 _ 95 .
K60 8752 84 8836 81 8917 80 8007 78 9075 76 0151 74 0225 72 9297 70 9367 S60
K4 86 88 R1) a0 92 093 04 05
870 8836 86 8022 K3 9005 81 Q086G T 9165 78 9243 75 0318 73 0301 71 9462 870
‘ 85 86 87 88 90 91 93 94 95 :
K20 8021 R7 9008 84 9002 82 0174 81 09255 74 9334 77 0411 74 0485 72 D557 550
84 806 88 89 00 01 92 04 43 ‘
K00 9005 89 0004 86 DIRD 83 0263 82 0345 80 9425 78 9503 76 9579 73 96b2 590
85 86 K7 RO 00 41 02 03 1
900 | 000090 | 918087 | 926785 | 935283 | 943581 | 951679 | 9595 77 | o672 75 | ovar
v.. — —_— i S =
\/ﬂ}:ﬂ.ﬂﬁl] dif, (10.839) dif, (11.350) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.0640) dif. (14.280) dif. (14.9062) dif. fL:I
Log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. C
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TABLE VI.

o=40°. ANGLE OF FALL.
Log. C 1.015 1.035 1.055 1.075 1.005 1.115 1.135 1.155 1,175 Log. C
(C) (10.351) dif. (10.839) dif, (11.350) dif. (11.885) dif. (12.445) dif, (13 032) dIf. (13 046) dif. (14 289) dif. (14.982) dit (c)
V. _ = /
GO0 5045 17 5028 18 5010 19 H801 20 5871 21 5860 22 5828 23 5805 23 A7R2 600
33 32 31 31 30 21 28 27 26
610 5078 18 5960 19 5941 19 5022 21 5001 22 5870 23 5856 24 5832 U4 5808 610
h 32 32 31 30 30 20 28 27 25
620 6010 18 5992 20 5972 20 5052 21 5931 23 5008 24 5884 25 5859 26 5833 620
| 31 31 30 20) 28 28 27 26 24
630 6041 18 6023 21 G002 21 5981 22 5059 23 5036 25 5911 26 5885 28 5857 630
| 30 2) 20 28 27 26 25 24 23
(340 6071 19 (052 21 G031 22 BONO 23 5986 24 5062 26 5036 27 5000 29 5880 (40
30) 24 2% 27 20 25 24 23 29
G50 6101 20 G081 22 G059 23 6036 24 6012 25 HORT 27 5060 28 5032 30 5002 (50
20 28 27 21 25 24 23 22 21
(60 6130 21 6109 23 GOSG 24 GOG2 25 G037 26 G011 28 5088 29 5054 31 5923 B60
28 27 26 25 24 23 22 21 20
670 6158 22 6136 24 6112 25 GOST 26 G061 27 G034 29 GOOS 30 5975 32 5943 670
2% 27 26 24 29 21 20 19 18
(S0 G186 23 G163 25 6138 27 6111 28 6083 28 (055 30 6025 31 5994 33 5061 620
| 28 20 25 23 22 21 19 18 17
G90 6214 25 G189 26 G163 2¢ 6134 29 6105 29 6076 32 6044 32 G012 34 5078 600
26 25 23 23 29 20) 14 17 16
700 6240 26 6214 28 G186 29 G157 30 6127 31 GOOG 33 G063 34 6029 35 5004 700
26 25 24 29 20 10 17 15
710 6266 27 6239 29 6210 31 6179 32 6147 32 6115 34 6081 35 G046 37 G009 710
| 25 24 23 21 20 18 17 16 15
720 6201 28 6263 30 6233 33 G200 33 6167 34 G133 35 G008 36 G062 38 6024 720
] 24 24 21 20 190 18 16 15 14
730 6315 20 G286 32 6254 34 6220 34 6186 35 6151 37 6114 37 77 39 (038 730
23 21 20 19 18 17 16 14 13
740 G338 31 (G307 33 6274 35 6239 35 6204 36 G168 38 1 6130 39 6001 40 (3051 740
4 22 20 19 18 17 16 15 14 13
OO 6360 33 6327 34 (3293 36 G257 386 3221 37 G184 30 6145 40 (105 41 6064 750
uca 21 20 19 18 16 15 14 13 12
760 6381 34 6347 35 6312 37 6275 38 6237 38 G199 40 6159 41 6118 42 (076 760
| 21 10 18 17 16 14 13 12 12
770 6402 36 G366 36 (330 38 (3292 39 6253 40 213 41 6172 42 (G130 42 GOKK 770
. 20 19 17 16 15 14 13 12 11
780 6422 37 (386 38 (G347 30 6308 40 6268 41 (227 42 (G185 43 6142 43 G099 780
. 18 17 16 15 14 13 12 11 10
01 6440 38 | 6402 39 6363 40 | (323 41 6282 42 | (240 43 6197 44 6153 44 | 6100 790
17 16 15 14 13 12 11 10 0
S00 4567 39 G418 40 | 6378 41 G337 42 G205 43 6252 44 6208 45 6163 45 G118 800
17 16 15 14 13 12 11 10 0
510 | 6474 40 G434 41 6303 42 6351 43 6308 44 6264 45 6219 46 6173 46 6127 810
16 15 14 1: 12 11 10 0 8
820 6490 41 G449 42 G407 43 06304 44 6320 45 6275 46 6229 47 G182 47 6135 820
L 15 14 e 12 11 10 0 8 .
830 6505 42 6463 43 6420 44 6376 45 6331 46 (285 47 6238 48 G190 48 (3142 830
15 14 12 11 10 a9 8 7 7
840 6520 43 6477 45 6432 45 6387 46 6341 47 6294 48 6246 49 6197 48 (149 840
14 13 I 10 0 8 7 7 6
850 6534 44 G490 46 6444 ‘ili 6307 47 (350 48 6302 49 (253 ag 6204 49 6155 850
13 12 10 9 s 6
8060 6547 45 6502 47 (455 48 G407 48 6369 40 6310 5O G260 5O 6210 50 (160 860
12 11 10 0 8 7 s 5 1
870 6559 46 6513 48 6465 4?; G416 49 G367 50 6317 51 (206 5'1% 6215 51 6164 870
12 10 { 8 i 5 ; 4 3 g
880 6571 48 6523 49 6474 5131 6424 50 6374 51 6323 52 6271 52 6219 52 6167 . NS0
| 11 10 7 6 5 1 1 : .
800 6582 49 6533 51 6482 51 6431 51 6330 52 6328 53 6275 52 6223 53 6170 890
10 0 5 7 5 4 4 3 3
900 l G592 50 6542 52 o0 52 438 53 (385 53 6332 53 G279 53 (226 53 6173 900
V. V.
{GJ (10.351) dif. (10.839) dif, (11.350) dif, (11.B85) dif. (12.445) dif. (13.0382) dif. (13.046) dif, (14.289) dif. (14.9632) dif. I:L‘}
Log. C 1.015 1.035 1.055 1.075 1.005 1.115 1.135 1.155 1.175 Log. C
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TABLE VI.

é=40°. TERMINAL VELOCITY.
‘Log. C 1.015 _.Luaﬁ 1.05656 1.075 1.095 1.115 1.135 1.155 1.175 fLﬂg.Gl
(C) (10.351) dif. (10.880) dif. (11.880) dif. (11.885) dif. (12.445) dif. (13.032) dif. (13.046) dif. (14.280) 4if. (14.062) dif. (C)
r— _— —— v.-
3780 39 3819 30 3858 40 3848 40 3938 41 3979 41 4020 42 4062 43
29 23 24 25 26 28 30 32 33
3802 40 3842 40 JR82 41 3923 41 3064 43 4007 43 4050 44 4094 44 4138
a2 23 24 25 26 27 20 31 33
3024 41 a865 41 30006 42 3048 42 3000 44 4034 45 4079 406 4125 46 4171
22 23 24 25 26 27 29 31 33
3540 42 3888 42 3030 43 3073 43 4016 45 4061 47 4108 48 415G 48 4204
21 Py 23 25 27 28 20 31 33
3867 43 3010 43 3053 45 3008 45 4043 46 4089 48 4137 50 4187 50 41237
29 23 24 25 27 29 30 31 33
38890 44 3933 44 3977 46 4023 47 4070 48 4118 49 4167 51 4218 52 4270
21 23 25 203 27 20 30 31 33
3010 46 3056 46 4002 47 4040 48 4007 50 4147 50 4197 52 4249 54 4303
21 22 24 26 27 20 31 32 33
3031 47 3078 48 4026 40 4075 49 4124 52 4176 52 4228 53 4281 55 4336
22 23 24 26 23 20 31 33 34
3063 48 4001 49 4050 51 4101 51 4152 53 4206 H4d 4259 55 4314 B0 4370
21 23 25 203 a8 20 31 32 34
3074 50 4024 51 4075 52 4127 53 4180 54 4234 56 4200 56 4340 58 4404
21 22 24 20 28 30 31 a3 3
3005 51 4046 53 4009 54 4153 55 4208 50 42064 57 4321 58 4370 50 4438 700
22 23 25 26 28 20) 31 32 34
4017 52 4069 55 4124 55 4179 57 4236 57 4203 50 4352 59 4411 61 4472 710
29 24 25 20 27 20 31 33 35
4039 54 4003 506 4140 56 4205 58 4263 50 4322 61 4383 61 4444 63 A507 720
22 23 24 26 25 30 31 33 a5
4061 55 4116 &7 4173 58 4231 60 4291 61 4352 (G2 4414 @6: 1477 65 4542 730
21 23 24 26 28 20 31 33 35
4082 57 4139 58 4197 6O 4257 62 4319 G2 4381 64 4445 65 4510 67 45TT 740
21 22 24 26 27 249 31 33 35
4103 58 4161 60 4221 62 4283 63 4346 64 4410 66 4476 67 4543 6O 4612 a0
22 23 25 27 28 30 32 33 35 .
4125 69 4184 62 4246 04 4310 64 4374 66 1440 68 4508 68 4576 71 40647 (60
22 24 25 27 20 30 32 34 a6
4147 61 4208 63 4271 66 4337 66 4403 67 4470 70 4540 70 4610 73 4083 770
23 24 20 27 28 30 32 34
4170 62 4232 65 4207 67 4364 67 4431 69 4500 72 4672 72 4644 75
292 24 25 27 20 31 32 34
4192 64 4266 66 4322 66 4391 69 4460 71 4531 73 4604 74 4078 T7
22 24 20 27 20 31 32 31
4214 66 4250 068 4348 T0 4418 71 4489 73 4502 T4 4636 70 4712 70
23 24 26 27 28 30 a2 34
4237 67 4304 T0 4374 71 4445 T2 4517 75 4592 76 4008 T8 4740 82
29 24 25 27 20 31 a3 a5
4250 6O 4328 71 4300 73 4472 74 4546 T7 4623 78 4701 80 4781 84
23 24 26 7 20 31 33 35
4282 70 4352 73 41425 71 4499 76 4575 79 4054 80 4734 82 4816 80
22 24 20 28 30 31 33 35
4304 72 4376 75 4451 TG 4527 78 4605 80 46R5 82 ATOT 84 4851 88
23 5 20 2] 30 32 34 36
4327 74 4401 76 4477 T8 4555 80 4635 82 4717 84 4801 80 4887 80
99 24 26 b 30 32 34 36
4340 76 4425 78 4503 |0 4583 R2 4665 84 4749 K6 4835 88 4923 91
23 24 26 27 20 32 34 36
4372 77 4449 R0 4520 81 4610 84 4694 87 4781 S8 4869 690 4950 03
22 24 26 25 30 32 35 a7
4304 79 4473 82 4555 K3 4638 86 4724 89 4813 91 4904 92 4906 95
23 2 2% 23 30 32 34 37
4417 |0 4497 84 1581 85 46066 88 4754 91 4845 93 4938 95 5033 97
29 25 206 25 30 32 34 36
4440 82 4522 85 4607 BT 4604 90 4784 43 4877 95 4972 97 5069 100
(c) (10.351) dif. (10.830) dif. (11.350) dif, (11.888) dif. (12.445) dif. (13.032) dif. (13,640) dif. (14.280) dif. (14.962) dif. (C)
Log. C 1.015 1.035 1.055 1.075 1.005 1.115 1.135 1.155 1.175 Log. C
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INTRODUCTION TO TABLE VII

Table VII consists of extracts from Volume II of Exterior Ballistic Tables Based on Numerical Integration
(Ordnance Department, U. 3. Army, 1931), The complete Yolume 11 includes tables of summital values of range,
time of flight, remaining veloeity, and ordinate (i.e., maximum ordinate), for initial velocities from 80 m.s. to
1000 m.s., and for values of Log €' from 0.000 to 1.250. For each of these four elements there are two series of
tables, one for values of Log C from 0.000 to 0.600 and one for values of Log € from 0.650 to 1.250. IBach of these
twvo series consists of separate tables for initial velocities from 80 m.s. to 200 m.s. at intervals of 40 m.s., from 200
m.s, to 400 m.s. at intervals of 20 m.s., and from 400 m.s. to 1000 m.s. at intervals of 40 m.s. Thus there are 58
separate tables for each of the four elements, or 232 separate tables in all; each separate table forms one page.

The extracts given in this volume comprise tables only for the maximum ordinate, for values of Log C from
0.650 to 1.250 and of initial veloecity from 600 m.s. to 920 m.s. These extracts are adequate for the determination
of maximum ordinates of trajectories for naval guns having a caliber equal to 6” or more.

This table is in metric unils; the value of Log C, however, is found in the usual manner, employing Linglish
units, The derivation and use of this table are explained in Chapters 7 and 8, Exterior Ballistics, 1935.
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TABLE VII.

V=600 m/ MAXIMUM ORDINATE.
Log C  0.650 0. 700 0.750 (. 800 0.850 (. 900 0. 950 1. 000 1.050 L. 100 1.1560 1.200 1.250
¢ deg, G 4.467 5.012 5,623 G.310 7.070 7.043 8.913 10,00 11.22 12.59 14.13 15.85 17.78
() 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.0 I 0.0 0.0 (.10
1 5.3 5.4 5.4 .4 .4 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.0
2 20. 6 20.8 20.9 21.0 21.2 21.3 21.4 21.5 21.6 .5 B ¢ 21.7 21.8 21.9
3 44.8 45.6 45.8 46.5 46. 6 47.0 47.2 47.6 A47.9 48.2 415.4 45.6 48,7
4 il e 8.6 79.3 80,06 81.1 82.0 82,5 £3.3 R3.8 S84.5 S84.9 85.3 85.7
|
O 117.0 119.4 120.6 123.0 124.0 126. 127.0 125. 4 129.0 130, 4 131.0 132.3 132.6
(] 163.6 167 .4 169, 6 172.9 174.8 i 179.6 182.1 183.1 185.4 186. 6 185.2 159.2
7 216.5 231.9 225.4 2304 234.0 237 240.1 243.8 245.8 249.1 250,58 253.3 255.1
b 275.3 289 7 287.6 204 .7 300.0 305. 308.5 313.7 316.8 321.3 323.8 327.8 | 330.3
0 389.7 349.3 356.1 365, 373.6 379. 384.1 301.1 305.4 401.5 4035, 2 410.9 414.2
10 409 422 430 442 453 460 467 476 451 4549 404 Hi)2 506
11 454 400 510 524 54 547 566 567 575 584 592 GO A
12 563 6581 505 G612 624 k) 652 it 676 G687 Y 7006 714
13 G416 G6S G55 705 721 740 i3 | 770 783 07 RS S0 S30
14 734 750 T80 803 823 844 862 80 207 013 027 041 953
15 826 835 879 DG 029 054 975 006 1016 1035 1052 1068 1083
16 (22 054 083 1014 1041 10649 1004 | 1118 1142 1163 1183 1203 1220
17 1021 1056 1091 1125 1157 1188 1218 1246 1273 1298 1322 15343 1364
18 1124 1162 202 1240 12706 1312 1347 1379 1410 1439 1466 14940 1515
19 1230 1273 1318 1360 1402 1441 1181 I 1517 1552 1585 1616 1644 1672
20 1339 1388 1437 1485 1531 1574 1619 1660 10460 1737 1772 1804 1835
21 1452 15006 1560 1612 1665 1712 1762 1808 15851 1893 1432 1969 2003
22 1568 1627 1686 1744 1802 1855 1908 1960 2008 2055 2001) 2139 2177
23 1686 1751 1816 1878 1942 2002 20069 I 2116 2170 2222 2270 2315 2357
24 1807 1878 16048 2017 2085 21a1 2216 2276 33T 2392 2446 24496 2543
25 1931 2008 2084 2150 2233 23056 2375 2441 2507 2568 2027 2681 2734
20 2059 2142 2224 2304 2384 2462 2535 2611 2082 2745 2812 2RT1 2029
27 2180 2277 2366 2452 2538 2022 2702 2782 2RG0 2031 3002 20646 3128
28 2322 2416 2510 2602 2605 2786 2875 A58 3040 3120 3195 3266 3332
20 2458 25657 2657 2700 2856 2951 3050 3136 3224 3313 3392 3470 3541
30 2585 2701 2807 2013 3018 3121 3225 3320 3414 3508 3504 3678 3754
32 2876 2004 3115 3233 3352 3471 3584 3696 3504 3000 4007 4102 4191
34 3166 3207 3431 3564 3605 AR20 3056 4083 4205 4322 4433 4540 4642
a6 3463 610 3756 3905 4048 4197 4340 4479 4616 4745 4872 4459 5104
38 3768 3029 4088 4252 4412 4573 4732 45884 5036 5178 5320 H450 a576
40 4075 4253 4425 4605 47TE3 4967 S1:30 H5208 5463 50622 H774 H021 G057
42 4393 4582 4774 49616 5158 5347 55635 5720 nEaT7 G072 G230 GA97
44 4712 4015 5124 H329 55637 H742 5042 G144 6330 G524 G704 GR76
41 Hod2 H251 6474 aba7 S919 G141l 63568 Y Ginl GUN2 7176 7360
48 Hahd 5590 5827 60GT 6303 6540 G774 7002 722G 7440 TG4 T840
50 5675 5927 G180 G435 GOSN G40 7159 T432 TGT0 TOO0 8120 85332
52 59495 6262 6530 65801 7072 7338 7602 I TR60 5112 8356 8588 8813
o4 thall G394 G875 7164 T450 7733 S011 82585 S540 HROT a055 0200
56 G323 G020 7221 To21 7822 8121 8413 8701 HO81 49251
58 BO28 7240 7556 7872 S187 8500 8808 9109 9403 GGRG
G0 T224 7562 7882 8213 86542 R869 9191 Q500 9813 10109
(G2 7o10 7853 81486 9542 8586 0226 9563 G890 10210 10518
4 Ti85 8142 8300 88568 9217 9570 9918 | 10260 10559 10909
i RO48 8417 8788 9160 9531 0896 10257 10610 10651 11282
6is 205 8676 9061 04444 9827 10206 10677 10940 11293 11631
70 8526 200 9314 9710 10104 104494 10876 11250 11613
72 8740 09145 9550 G956 10360 10760 11154 11536 11907
T4 8038 RN G765 10181 10504 11004 1 1406 11706 12176
76 0114 9534 G968 10383 10804 11222 11632 12030 12417
7! G268 GeG 10128 10560 10989 11414 11831 12230 12620
=i G400 9835 10275 10713 11149 11679 12001 12413 12810
R2 G510 G950 10396 10838 11280 11715 12142 12560 120960
R4 9596 10041 10480 100987 11383 11521 12252 12672 13077
S6 G650 10107 105566 11008 11456 11898 12332 12755
S8 Q695 10148 10600 11052 115601 11444 12381
Hu G704 10163 10612 11046 11512 11958 12400




TABLE VII.

MAXIMUM ORDINATE. V= 640 ™/

LogC  0.650 0.700 0.750 0.800 0.850 0. 900 0.950  1.000 1.050 1.100 1.150 1.200 1.250
¢deg.\ C 4.467 2.012 o. 623 6.310 7.079 7.943 5.913 10. 00 11.22 12.59 14.13 15.85 17.78

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 G.1 (.1 6.1 6.1 g.2 6.2 4.2 6.2 6.3 4.3 0.8 6.3 6.3
2 23 .4 23.6 23.7 23.90 24,0 24,2 2.3 24,4 24,5 24. 6 4.6 9M.7 24,7
3 50.6 51.2 51.7 52.9 52.7 53.1 53.5 53.8 54.92 54.5 54.8 55.0 556.9
1 86.8 88.1 80, 90, 6 01.0 92.6 03.4 04, 2 04.9 05.5 a6. 1 06,6 97 .1
5 130.9 133.9 135.5 138.1 139.4 141.9 142.8 144.9 145.7 147 .4 148.0 | 149.3 | 150.0
6 182. 6 187.3 190.0 194.0 106.3 199.8 201.7 204 . 9 206. 6 200. 4 210.4 | 212.7 | 213.8
7 241.0 247.9 252.3 257.9 261.4 266.3 260.7 274.3 276.9 2809 283.1 | 286.5| 288.1
3 305.9 415.1 321.4 320.1 334.3 341.3 346. 1 354, 6 350.4 361.8 365.0 | 369.8 | 372.5
0 377.0 388.5 306, O 407.3 | 414.7 424.1 430.7 439.0 444 .8 451 .8 456.4 | 462.6 | 466.4
10 454 408 479 492 502 514 523 533 541 550 557 504 570
11 535 553 507 584 506 611 (22 636 645 657 GGG 676 633
12 622 643 660 680 606G 714 798 744 757 771 782 7045 804
13 714 738 750 783 802 824 842 860 876 S04 907 G20 034
14 800 830 863 801 014 040 961 082 1003 1023 1040 1067 1072
15 908 043 972 1004 1032 1061 1087 1111 1136 1150 1180 1200 1217
16 1012 1051 1086 1121 1155 1186 1218 1247 1277 1302 1327 1460 1372
17 1121 1162 1203 1242 1282 1318 1355 1388 1424 1451 1480 1507 1533
18 1232 1278 1325 1369 1415 1456 1498 1536 1576 1607 1641 1671 1701
19 1347 1309 1452 1501 I 1551 1508 1646 1689 1733 1770 1808 1843 1877
20) 1466 1523 1582 1637 1692 1746 1798 1847 1805 1939 1951 2021 2050
21 1588 16561 1718 1777 1548 1807 1055 2010 20063 2113 2160 2204 224K
29 1714 1782 1853 1920 1089 2053 2118 2178 2237 2902 2344 2304 2449
23 1842 1017 1904 2008 2143 2213 2984 2351 2416 2477 2535 2500 2644
oy 1973 2055 2138 2919 2300 2378 24565 2528 2600 2607 2732 2709 2840
25 2107 2196 2985 2373 2461 2546 2630 2710 2788 2862 2032 3000 3062
26 2244 2340 24306 2532 2626 2718 2804 28946 2980 S061 2138 3212 3270
27 2384 2487 25490 2603 2704 98G4 2002 3086 3179 32013 3349 3420 3502
28 2527 2036 9747 2856 2007 3073 3179 3281 3380 3475 3564 3650 3730
20 2672 2780 2007 3024 3142 3256 3370 3480 3585 3688 3784 4876 3063
S0 2820 2044 S070 3194 3320 3443 564 3082 3704 SO 4007 4107 4201
. 3123 3262 402 3544 30654 3524 S061 40895 4222 4348 4468 4551 4690
a4 3434 3500 3745 3003 4059 4217 4370 4520 4666 4806 4942 5069 5102
a6 3754 3925 4007 4272 4440 4619 4790 4950 5120 5276 5427 5570 5707
38 4080 4268 4458 4649 4842 5030 5210 5403 5584 5757 5924 6082 6234
40 4413 4618 4826 5083 5244 5450 BUGH 58060 G056 1247 G451 (007
42 4753 4973 5198 5425 5652 5877 6101 6323 6536 6745 6945
44 5005 5334 5570 5821 G064 6310 6552 G790 7022 7248 7466
46 5440 5607 5056 6220 6482 6745 7007 7261 7512 7756 7004
48 5785 60G1 G338 6620 BY02 7182 7462 7735 8003 8204
50 6130 6424 6721 7020 7322 7620 7018 8210 8405 8772
52 6473 6786 7103 7419 7740 8057 8372 86I2 8985 9277
54 G816 7144 7480 7816 8154 8400 8821 9150 0470 0770
56 | 7153 7408 7850 8206 8561 8016 0267 9610 0046 10272
58 7481 7845 8214 SH88 8061 9333 g701 10062 10414 10755
60 7801 8184 8570 8959 9351 9738 10123 10502 10869 11226
62 8110 | 8510 8913 9319 0728 10133 10533 10927 11308
64 8407 8822 0243 0664 10084 10511 10026 11335 11728
656 8601 9120 9558 0095 10434 10871 11302 11724 12127
68 8959 0403 0854 10307 10760 11211 11667 12001 12508
70 6210 0667 10131 10599 11065 11520 11987 12435 12870
72 G442 9012 10388 10868 11348 11822 12203 12753
74 9654 10136 10622 11114 11605 12001 12572 13042
76 9844 10336 10843 11335 11837 12333 12822 13301
78 10012 10514 11020 11529 12040 12546 13042 13530
Al 10155 10665 11180 11697 12214 12728 18242 13725
82 10274 10790 11311 11834 12358 12879 13380 13886
84 10368 10888 11415 11942 12472 12997 13512
86 10435 10060 11480 12021 12553 13080 13600
88 10476 11003 11534 12068 12600 13132 13656
() 10480 11017 11550 12083 12615 13151 13670
1
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TABLE VII.

V680 m/ MAXIMUM ORDINATE.
LogC 0.650 0. 700 0.750 (), 8O0 (). 850 0. 900 0.950 1. 000 1.050 1.100 1.150 1.200 1.260
sdez\. C 4.467 5.012  5.623  6.310 7.079 7.943  8.913 10. 00 11.92 12,50  14.13 15.85 17.78
= T —_— *
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 6.8 6.9 6.0 6.0 7.0 7.0 7.0 7.0 7.1 7.1 7.1 7.2 7.2
9 26. 2 9. 5 26. 6 96. 8 27.0 97 .2 27.3 97.5 27.6 97.7 7.8 927.9| 981
3 56. 4 57.9 58.0 58. 6 50.92 59.8 60.2 60. 6 0.8 61,2 61.6 | 62.0| 62.4
4 97. 1 08.7 |  100.1 101.3 102.4 103.5 | 1w4.51 105.5| 106.4 107.3 108.1 | 108.8 | 100.4
5 145.8 | 148.0 | 151.2| 154.0 155.8 | 158.4 150.9 162. 1 163.2 165.4 166.3 | 168.2 | 168.8
6 202.4 | =207.8 | 211.1 216,0 | 218.8 | 223.1 205.5 | 220.3 | 231.3 | 234.6| 236.0| 238.0 | 240.1
7 I 206.8 | 274.5| 279.5| 286.6| 291.0| 297.2| 3s01.1| a206.4 | 3090.7 | 314.4| 3188 321.0| 3231
§ 338.0| 348.4| 365.7| 865.2| 871.7| 380.4| 3864 zos.2| 3980 4042 4084 4144 | 417.3
9 415.4 | 420.0 | 438.9 | 451.2| 460.2| 471.6| 480.3| 480.2| 495.8| s504.4| s10.4 | s17.6| 521.9
10 490 516 520 B 556 571 582 504 403 614 B2 631 637
11 588 60O 625 644 660 67T 601 706 718 732 742 754 763
12 682 707 728 751 70 701 808 827 842 858 872 887 808
13 781 811 835 863 86 012 033 955 074 003 1011 1028 1043
14 385 919 040 081 1008 1030 1065 1090 1114 1136 1154 1178 1196
16 993 1031 1067 1103 1137 1172 1202 1232 1261 1287 1313 | 1336 | 1358
16 1106 1147 1190 1230 1272 1310 1347 1350 1415 1446 1476 | 1503 1529
17 1293 1270 1318 1364 1411 1454 1497 1536 15706 1612 1646 | 1678 | 1709
18 1344 1306 1451 1503 1556 1605 1653 1699 1744 1785 1824 1860 | 1896
19 1468 1527 1588 1G48 1706 1760 1816 1868 1918 1964 2000 | 2050 | 2001
| |
20 1596 1662 1729 1796 1860 1922 1083 2042 2007 2149 2200 | 2247 | 2202
21 1728 1800 1874 1947 2019 2087 2155 9991 2983 9341 2308 | 2451 | 2500
29 1862 1942 D023 2102 2183 9259 2333 2405 2474 2540 2603 | 2661 | 2715
29 2000 S087 2175 8262 2350 D433 2515 2504 2671 2744 9814 | o877 | 2038
24 2141 2936 2331 2496 2521 29611 2703 9780 9874 2054 3030 | 3100 | 3168
o5 | 2285 2388 2402 9504 2607 2795 | 2895 O8O 3080 3168 3251 | 3320 | 3405
26 92432 9543 2655 9765 D876 2081 | 3089 3193 32013 1388 3478 | 3565 | se47
97 9583 2701 V89D 204() 3060 3176 3987 4402 4510 3614 3712 | 3%06 | 3804
98 97136 282 2001 2118 3241 1372 3491 3616 3751 4844 3049 | 4053 | 4146
29 2892 3026 3164 3301 3436 3574 3700 4833 3056 4078 4191 | 4303 | 4403
10 2050 3193 4330 3486 3630 9776 3015 4054 4180 4317 4439 | 4558 | 4606
32 3375 3535 5698 3864 4026 4192 4350 4506 4662 4807 4949 | 5081 | 5200
34 3708 3888 1060 1252 4135 1618 4790 4973 5149 5314 5473 | 5625 | 5768
36 4050 4248 4450 4651 4853 5056 5258 5453 5647 5833 6010 | 6182 | @341
38 4400 4617 4838 5059 5284 5503 5726 5046 6157 6363 6561 | 6749
40 4759 1092 5234 5475 5721 5005 6205 6445 6679 6903 7122 | 7328
42 5121 5376 5637 5899 6164 6430 6694 6952 7208 7452 7600 | 7916
44 5488 5764 6044 6398 6614 6901 7187 7466 7741 8009 8264
46 5856 6154 6456 6761 7069 7375 7683 7085 8270 8568 8855
48 6227 6545 6]70 7194 7524 7854 8180 8506 8822 4128
50 6600 6036 7981 7628 7080 S333 S680 9025 0364 4689
1
52 6960 73920 7693 8063 8435 8808 9180 9544 0003 | 10250
54 7335 7714 K101 8493 4887 0281 9673 10050 10437 | 10804
56 7695 8006 8503 8016 0332 9746 | 10159 10566 10962 | 11350
58 8049 8470 KROT 9331 9768 | 10205 | 10637 11064
0 8303 8834 0283 9735 10193 | 10650 | 11103 11549
62 8720 9187 9655 10120 | 10604 1082 | 11554 | 12017
G4 0048 525 | 10012 10506 | 11001 11496 | 11987 12460
66 9353 9844 10355 | 10865 | 11379 | 11800 | 12390 | 12809
68 as42 | 10155 | 10676 11205 | 11736 | 12265 12788 13504
70 6013 | 10442 10978 11524 12070 12616 | 13153 13683
7 10164 10706 | 11260 | 11818 12380 | 12040 | 13493 | 14034
74 10393 10040 11515 | 12087 12662 | 13235 | 13801 r
7 10598 | 11166 | 11744 12320 12015 | 13500 | 14077 |
78 10779 11358 11947 12543 13139 13733 14321 |
80 10033 | 11522 12121 12725 | 13331 13933 14529
82 1062 | 11658 12264 12876 13490 | 14090 | 14700
84 11164 11766 | 12377 12095 13614 14220 | 14835
86 11238 | 11843 12458 | 13080 13703 | 14322 | 14938
S8 11282 | 11800 | 12508 | 13131 13758 | 14379
90 11207 11905 | 12524 13145 | 13778 | 14401




TABLE VII.

-_

e e

MAXIMUM ORDINATE. V=720 ™/
LogC  0.650 0, 700 0. 760 0. 800 0.850 0.900 0. 050 1.000 1.050 1.100 1.160  1.200 1.250
pdeg\, C 4.467 5.012 5.623 6.310 7.079 7.943 8.913 10,00 11.22 12. 59 14.13 15.85 17.78
() (.0 (.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.0
1 7.6 154 To7 7.8 7.8 7.8 7.9 7.9 7.9 7.9 7.9 8.0 8.0
p 20.0 20.6 29 .4 40.0 40,1 a0.3 30.4 J0.6 30.8 31.0 31.2 31.3 31.4
3 62.0 3.7 6Gd.1 63, 2 65 .6 6h.6 (6. S 67.8 07.8 68, 4 65,8 6o . 6 69.9
4 106G, 6 109.2 110.3 11215 113.5 115.3 116.1 117.8 118.3 119.8 120.3 121.9 122.2
1 160). 4 164.7 166.9 170.6 172.5 175.6 177.4 180.3 181.7 184.2 1585.0 157.5 155.2
6 oL d 220.3 233.1 238.7 242.3 246.8 Z250. 1 254.6 2596.9 200, 8 262.9 266. 1 267 .6
7 202.9 302.0 308.0 316.2 321.5 328.6 333.2 340.0 343.7 349.4 362.6 | 357.5 | 359.8
bl 370.4 4582.4 301.3 402.5 410.1 419.9 426.5 435.5 441.4 449.0 453.8 4460. 3 464.2
] 454.9 470.3 482.4 496.5 507.2 519.9 529.6 540.9 549.3 559. 6 666.2 | 575.0 | 580.6
10 545 565 S8R0 508 G132 629 Gil Giah 667 G50 680G T 708
11 tidil LT 655 708 725 746 762 780 T4 511 823 L% 847
12 744 iid 97 H24 345 570 540 913 931 950 R 983 a7
13 851 885 014 945 072 1002 1027 1053 1076 1008 1119 1139 1157
14 904 1001 1037 1071 1106 1140 1170 1200 1230 1255 1251 1304 1326
15 1080 1122 1165 1205 1240 1284 1322 1356 1301 1421 1452 1479 1505
16 1202 1249 1299 1344 1392 1435 1480 1519 1560 1506 1631 1603 1694
17 1327 1381 1437 1490 1544 1593 1645 1690 17306 1777 1819 1856 1892
18 1457 1518 1581 1640 1701 1757 1814 1867 1919 1967 2014 2067 2098
19 1590 1658 1729 1796 1863 1927 1991 2051 2110 2164 2317 2266 2314
20 1728 15803 1882 109565 2032 2102 2173 2241 2307 2308 2427 2484 2537
21 18649 1952 2038 2116 2204 2283 2361 2438 2511 2579 2645 2707 2767
22 2013 21056 2197 2285 2380 2469 25565 2639 2720 2797 2569 2034 004
23 2160 2261 2362 2462 2560 2659 2754 2846 29356 3024 4101 3178 3244
24 2311 2421 2530 2041 27446 2854 2058 3068 3156 3261 3339 3424 | 3502
25 24606 2584 2700 2822 2938 3054 3168 3270 2383 B85 3683 3070 3761
26 2624 2751 2878 3006 3133 260 3381 3500 atilh ATV A8dd 3035 4029
27 2786 2020 3058 3195 3332 3409 3608 3729 3853 3074 4088 4108 4303
25 2049 S003 4241 4388 4035 J681 3821 G961 AL 220 4344 4468 4583
29 3116 3270 3420 35684 3741 3807 4050 4198 4344 4483 4618 4744 4868
30 3285 3440 3616 3784 3950 4117 4282 4441 4507 4747 4891 H0256 H158
32 di2 816 4002 4191 43581 4565 4756 4935 all4 H2816 5449 H606
34 3088 4194 4402 4011 4824 5034 5243 5446 H647 HE42 6025 6204
36 4354 4580 4811 5042 5278 5513 5743 5972 (194 6411 (618 6817
38 4730 4075 5220 5485 5742 GOOO 6256 6504 67 510 6994 7228 7443
40 5111 5379 5664 5034 6215 6497 6779 7050 7327 7680 7844 BOS87
42 5408 5790 BOSE 6391 GOIS 7002 7310 7612 7907 8195 5474
44 H88Y 6204 G320 G853 7185 Tol4 7847 8174 S404 506 9111
46 6284 GG22 6970 7320 T676 8033 8388 8740 BORT 0421 0752
48 G683 7043 7414 7759 5169 8554 8934 9310 g6s81 10039
50 7080 7464 7850 8261 | So6s D074 0481 0880
|
52 7475 7885 8303 8720 0161 9593 10024 10450
a4 7867 S301 8743 0104 9651 101 OFR 10564 110156
56 8253 S711 9178 0654 10134 10617 11096 11571
o8 B33 0114 9605 10106 10610 11116 11621 12119
60 9003 05006 10021 10545 11073 | 11603 12131 12662
62 363 O88T 10424 10497 1 11524 12074 12625 13167
64 9707 10253 10812 11380 119565 12530 13009
66 100306 10604 11182 11772 12367 12963 13552
638 10346 10934 11533 12142 12757 13372 134954
70 10638 11243 11862 12400 13122 13756 14584
i 10908 11528 12104 12811 13462 14111 14756
74 11156 11791 12442 13105 13771 144435 15005
76 11377 12026 12691 13368 14048 14727
7 11572 12230 12012 13600 14292 140983
80 11740 12414 13101 13799 14502 15203
82 11879 12561 13268 13964 14675 15384
54 11688 12677 13381 14084 14812 15628
86 1 2068 12761 13470 14187 14009 15630
85 12117 12812 13022 14242 149649
L1 12130 2820 13647 14259 14962

119




TABLE VII.

V=760m™/
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27 2001
28 3166
29 Ja44
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32 RS
34 4274
30 406405
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42 0883
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46 G724
418 7148
5 7672
2 7095
54 s414
L S8
58 0236
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G4 10385
GO 10740
(i3, 11073
r 11388
72 11678
74 11943
6 12181
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80 12572
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54 12839
86 12024
ks 12076
a0 12693

MAXIMUM ORDINATE.
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mooomo
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TABLE VII.

MAXIMUM ORDINATE. V=800 ™/

LogC 0.650 0. 700 0.750 0.800 0. 850 0. 900 0. 950 1.000 1.050 1,100 1.150 1,200 1.250
gdeg\. C 4.467 5.012 5.623 6.310 7.070 7.9043 8.013 10.00 11.22 12.50 14.13 15.85 17.7%
|

0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0.3 0.4 9.5 0.5 0,6 0.4 0. 6 0.7 0.7 0,7 9.7 0.7 0,8
2 35,92 25.8 36. 1 36.7 36.8 ar.2 a7.3 a7.8 37.7 38,0 a8, 0 38,4 38.3
3 75.7 (i A | 77.8 79.3 80,0 81.2 81.6 82,7 83.0 83.90 84 .0 85.0 85.2
4 128.1 131.3 133.0 136, 1 137.5 140.2 141.2 143.4 144.1 146. 3 146.8 | 148.8 | 149.3
b 191.7 197.2 200. 6 205.5 208.3 212.8 215.0 219.0 220.7 224 .0 295.5 | 228.6 | 229.7
i 265. 1 2973.6 278.90 286G. 6 201.2 208 1 302.0 308, 1 311.5 316.7 319.7 | 824.0 | 326.3
7 347.6 3569.3 367.5 378.3 385.5 395.2 401.6 410.4 415.7 423.6 428.0 | 434.3 | 438.0
8 438.0 453.9 465.5 480.3 400. 4 503.6 512.9 524.9 532.7 543.4 550.1 | 558.7 | 564.5
0 535.0 556, 6 672.1 501.1 (05, 2 622, 5 035, 3 661.1 661,09 675, 8 685.4 | 007.2 | 705.3
10 641 BGT G687 711 720 751 768 788 802 820 833 840 850
11 753 7584 800 838 562 8588 910 034 064 076 093 1011 1027
12 71 007 639 074 1003 1034 1062 1090 1117 1142 1164 1186 1207
13 904 1036 1075 1116 1152 1187 1223 1255 1280 1318 1347 1372 1308
14 | 1123 1170 1218 1264 1308 1350 1393 1431 1471 1505 1541 1571 1602
15 1257 1310 1367 1418 1472 1521 1571 1616 1662 1703 1744 1781 1810
16 13010 1457 1521 1580 1641 1G98 17566 1800 18652 1010 1957 2000 2042
17 1540 1608 1681 1748 1819 1883 1048 2010 2069 2126 2180 2230 2278
18 1688 1765 1847 1923 2008 2075 2148 2218 2281} 2351 2412 2470 2525
19 1841 1927 2017 2103 2101 2974 2355 2435 2511 2585 2654 2720 2782
20 1998 | 20904 2191 2988 2384 2479 2560 2659 2744 2827 2605 2980 3040
a1 2150 2264 2360 2470 2584 2689 2700 28910 2085 3077 3165 3248 3326
29 2323 2439 2554 2675 2790 2906 4018 3127 3233 3335 3432 4524 3612
23 2401) 2017 2745 9874 2001 3128 3251 3372 3488 3001 3706 4810 3900
2 2662 2801 2041 3077 3217 3356 3401 3622 3750 3873 3088 4103 4200
25 2838 2087 3139 3287 3439 3580 3735 3878 4018 4153 4280 4404 4521
2 3017 3178 3341 3503 3666 3828 3085 4141 4204 4439 4581 4712 4841
27 3200 3372 3546 3722 4808 4072 4242 4410 4575 4732 4887 5029 5160
28 3386 3670 3755 3045 4134 4319 4505 . 4685 4862 5032 5108 5354 5504
20 3675 arri 3068 4171 4372 4572 4771 4964 5166 5338 5516 B8O 5346
30 3767 | 3976 4186 4401 4616 4830 5042 5241 EASLS it | 5841 6024
32 4161 4304 4632 4872 5116 5359 5500 5838 GOBT (204 6510 6722
34 4567 I 4824 HOS0 5359 532 5903 G172 G442 6702 GOSH 7201 7434
36 4982 5265 5650 6850 (162 6463 6764 7062 7355 7639 7913
38 5405 5710 GO30 (369 G701 7035 7370 7699 8022 8338 S642
40 5837 (180 6520 (888 251 7620 TUST 8360 8702 N6 4393
42 6276 G647 T028 7417 7812 8214 R614 G010 0395 W776 10155
44 6722 7120 7534 7054 K384 8817 H250 D680 10100 10510 10916
46 7172 7600 8043 8408 8060 0425 0892 10355 10812 11260 11690
48 7624 8084 8557 0043 0539 10038 10537 11033
50 8076 8567 9073 9590 10118 10653 11184 11714
52 8527 0049 0587 10137 10697 11265 11830 12393
hid 8076 0627 10096 10651 11274 11874 12473 13068
i 0419 10000 10601 11218 11845 12476 13108
58 Q853 10466 11098 11745 12404 13068 13732
0 10277 10920 11583 12261 12650 13647
62 10688 | 11360 | 12058 | 12762 | 13488 | 14208 |
04 11086 11784 12505 13244 13994 14750
6 11466 12101 12038 13704 14484 15265
G8 11825 12576 13349 14140 14945 15753
70 12160 12035 13734 14550 15378
72 12472 13260 14091 14930 157582
74 12757 1357 14416 15277 16150
76 13013 13848 14700 15500 16479
78 13239 14091 14968 15864 16771
80 13434 14299 15100 16100 17020
82 13596 14472 15373 16294 17226
84 13722 14608 165617 164446 17300
86 13514 14705 15622 16556 17506
85 13869 14763 15685 16625
00 13889 14779 15708 16650

121




TABLE VII.

MAXIMUM ORDINATE.

V=840 m /
LogC 0.050 0.700 0.750 0. 8(K)
I deg. 4.467 5.012 5.623 6.310
0 0.0 0.0 0.0 0.0
1 10.3 10.3 10.4 10, 4
2 d5.8 g4, 2 J9. 0 d40). 1
3 K2.0 84.0 85.43 806.4
4 139.8 142. 6 145.4 148.1
5 208.1 214.3 218.0 223.7
t 257.1 206.4 S02.9 4311.4
ri 37H.8 J88.9 305.4 4110.8
8 472.7 490.4 503.7 520.2
4 578.1 601.1 618.2 | 639.7
10 GO 718 742 768
11 s09 S44 873 i
= 036 076 1012 1051
13 1067 1112 1158 1201
14 1205 1256 1310 145649
15 1348 14006 1464 1526
16 1445 1563 1634 1701
17 141D 1725 180 15851
18 18016 1892 1982 20068
149 1967 2064 2162 2260
20 2133 2241 2349 2458
21 23053 2423 2542 2002
i 2478 26140 2736 2872
23 2657 2800 2039 G086
24 2840 2004 4148 3305
|
25 3027 3193 3360 3528
24 J218 G396 3070 3707
27 J412 3602 3795 3991
28 S600 agal2 . 4019 42310
29 J808 4020 4247 4473
20 4013 4244 4480 4710
32 4432 4690 4956 H224
34 48562 5146 e 5746
30 6302 5620 5945 G281
38 6751 G102 |. 64568 6827
40 G210 G592 6984 7386
42 G678 YO 7018 TOH0
44 7153 7595 8059 5532
46 7630 S1049 R4 Bll4
18 X110 =625 0154 G701
50 8503 0140 9707 10201
52 007 H Hoah 10258 10874
54 0553 101649 10506 11463
56 10024 106706 11351 12043
o8 10488 11174 1158843 12615
(i 1004 2 1 1660 124043 13170
62 11384 12133 12010 13711
64 11808 12590 13401 14233
66 12213 13026 13568 14734
68 12508 13440 { 14311 L 15206
7 12957 13828 | 14726 | 15651
72 13202 14185 15112 16060
74 13500 14516 15463 L6430
70 13874 14512 15782 16770
78 14118 15074 G062 17073
S0 14320 15298 16302 17329
82 Ld4is 16453 16300 17640
B4 14635 15629 1 GGLG 17707
=h 1474343 15734 167649 17820
88 14702 16797 | 16836
g0 14812 15821 | 165864

0.850 0. 800
71.079 7.943
0.0 0.0
10.4 10.5
40,4 40.7
R7.4 88,4
150G 152.9
227.0 | 232.10)
317.0 324.7 |
418.8 430.0
Hhiz.4 HM7.5
a6 0 675.0
700 815
033 962
1085 1117
1244 1283
1412 1459
1588 1643
1770 1834
1960 2032
21556 2239
2357 2452
2565 2672
2780 IR08
<001 3131
3228 3369
460 3614
3697 3865
340 4121
4187 4383
4440 4650
40608 4522
40060 51094
5407 SHTOR
G049 6357
6620 BUSS8
7203 7576
77095 5208
K398 5841
0012 G501
LR 10161
10259 10823
10886 11487
11513 121561
12135 12815
12761 13465
13368 | 14104
13961 14738
145627 15345
15082
15610
G116
16584
17024
17422

13256

1508

1700
1899
2106
2320
2543

2774
3013
3258
3508
4766

4030
4301
4677
4855
0146

38

GOy
6650
(300
7951
S610

0302
99962
10657
113588
12063

1.000 1.0560 1.100 1.150 1.200 1.250
10.00 11.22 12.59 14.13 15.85 17.78
0,0 0.0 (3, 0 (.0 0.0 0.0
10. 6 10.6 10.6 10.6 10,6 10.7
41.2 41.4 41.7 41.9 +2.1 42.2
00,7 1.4 02.0 02.40 N2 93.8
156, 8 158.5 160.0 161.2 162.2 163.0
239.2 241.4 245.4 247.0 249.6 250.9
336.7 340 .4 346.3 349.4 354.6 357 .2
447 .4 454 . 7 462.4 407 .6 475.3 478.9
671.6 580.6 H02.9 600.4 | 610.8 G17.3
707.¢ 120.8 737.1 47.7 | 761.4 770.9
856 73 RO4 008 026 0939
1014 1038 100 1082 1104 1121
1151 1213 1240 12464 1293 1316
1361 1408) 1432 B L 1495 1525
15561 1595 1636 1676 | 1712 1747
1751 1803 1540 1807 1430 1980
19549 2021 2074 <128 2179 2225
2176 2243 2308 2308 2427 2451
2401 2477 2551 2020 2687 2750
2035 2723 2803 2BR2 20958 3029
2875 2072 3065 31556 3240 3319
S124 3232 BRHE S430 4540 3620
3380 Sa00 614 d725 d831 3930
S{BE 3775 3902 4024 4140
3914 4059 41485 4332 4458
4190 43350 4501 4646 4786
4474 4647 4811 4970 2120
4760 4152 H13l Ol ol
6063 5264 54457 6041 5814
adtits 0674 avs88 | HUKH G170
O0674 H902 6120 (3345 G545
6307 a70 G820
6960 7256 7041
7034 7962 5290
8324 BRGS0 065
00240
0747
10476

122




TABLE VII.

MAXIMUM ORDINATE. V880 m/,
LogC 0,050 0. 700 0.750 0. 500 0. 550 0. 900 0. 9560 1. 000 1.050 1. 100 1.150 1.200 1.250
¢ deg. C  4.407 H.012 o.623 6H.310 7.07H 7.943 8.913 10. 00 11.22 12.59 14. 13 15.585 17.78
?
0 0 ] i) i} ] 0 0 i) i) i) ] ] )
1 11.2 11.3 11.4 11.4 11.5 11.5 11.0 11.6 1Y..{ 11.8 11.8 11.8 11.9
2 42.1 42.6 43.1 43. 0 44 .0 44 .4 4.7 45.0) 45.3 45.7 45.8 445 .3 46.4
3 2.4 1.2 P2.H 3.8 #5.1 06.5 07 .4 05,4 949.4 L0, 5 1000, 1 102.0 102.3
4 150.9 154. 8 167 .6 100, 4 105, 0 16G6.3 108, 1 1700 3 172.4 174.0 176.4 178.2 179.0
o 224.9 231.5 236G.6 241.5 246.1 251.8 254.90 200.3 242.9 2006. 9 200, 2 273.3 274.7
i 300.7 a20.10 327 .6 335. 8 343.2 352.0 357 .4 3064 .3 370.3 376.6 A80. 6 asG.7 389.1
¢ i 404 .3 419.0 429_9 442.5 452.9 465.7 474.0 454 .2 493.2 al2.7 H08.9 al7.4 621.7
L ols . 1 027.9 o043. 1 a0 . 0 741.9 02,2 GO4 .0 G18.1 630, 5 43.8 G, O G . 06 671.9
fi 620, 2 45,3 G056 680, 0 T07.7 730.3 746.0 765.3 i81.6 799.2 811.9 | 827.7 238.5
10 730 771 97 K206 851 879 o1 1 iy 046G T ush 1040165 1021
11 sO7 HG 037 074 10004 10K 1067 1097 1124 1151 1172 1198 1218
12 1001 1047 1085 11258 1167 1208 1243 1280 1313 13440 1373 1404 1430
13 1141 1196 12341 1202 1338 1350 1429 1474 1513 1553 1587 Lii2:1 165160
14 1287 1350 1404 1462 1518 1673 1624 1678 1725 1771 1513 1856 1865
16 1448 1511 1574 13440 1706 1765 1824 1861 16947 2000 2062 2101 2147
16 15696 1678 1750 1526 1EM1 1971 2043 2114 2179 2241 2301 2358 2412
17 1768 1550 1942 2017 2103 2183 2265 23406 2421 24901 2562 2027 2690
18 1924 2028 2121 2210 2313 24102 24095 2HR7 2072 2752 2834 20063 2080
19 20043 sall 2310 2420 2020 2620 273 2837 2034 3023 3117 3202 3283
20 2272 2400 2514 2041 2102 2503 2081 S0906 3204 3304 410 3606 3597
21 2452 2092 2719 2848 2081 3104 S2.46 Sa062 3454 350 3714 3820
22 2637 2790 2029 A071 3216 3353 3408 638 377 3595 4027 4145
23 28206 2992 J143 S=9Y 34568 SO0S 3767 3021 4064 4204 4350
24 S019 31940 3362 35433 3706 a87 1 4034 4211 4374 4523 4682
25 3217 3410 d584 3712 3060 4140 4328 4510 40657 4850 5022
206 419 J625 3514 4016 4220 4415 4G19 4815 HU0S 2185 6372
27 J624 a8d4 4047 4265 4485 4647 44916 H128 5336 H320 G730
25 3833 4068 4284 4518 47565 40854 5219 D448 ativl 6881 GOOG
29 40406 42404 . 45625 4777 5030 6277 6528 G774 014 G242 G471
30 42005 4520 4771 STRETH 5300 o576 H843 G0y (602 LY Bshd
32 4704 4u4 5275 5582 okk4 6188 G490 (787 TOs1 Tat4d
34 01068 o TT YR Gl42 G477 G819 7161 T403 7827 B147
36 5624 5973 6329 6714 TO87 7465 TR 8221 K590 5051
38 G102 482 G876 72099 7714 5134 8506 Siis G382 9774
40 L) 7002 7436 897 85362 8514 9279 o731 10184
42 TURG 7032 2005 8504 H003 9506 10014 10507 11002
444 7540 B072 054 89121 LTS 10208 10762
46 8008 RG17 DIGS 9746 10331 104620 11520
45 s604 01656 47 56 10377 11004 11636 12285
ol izl 0716 103456 110049 110682 12356 13053
52 Wiidd 10208 10947 11644 1235606 13053
od 10143 10818 11626 122756 130206 13787
His 10646 11362 12108 12800 13602 14408
58 11141 11509 12651 13513 14450 15204
G0 11625 12424 13242 14114 1431
62 120056 120934 13788 14700 15615
4 12549 153424 14314 15263 16219
66 12083 13591 14816 15802 16704
68 13306 14334 15204 16313
70 13782 14750 15743 16703
72 14141 15136 161549 17238
74 14450 154481 16:5:30 176460
76 14766 1565812 16882 15014
78 16026 16094 171584 18337
50 156248 163306 17442 15610
A2 15433 16537 17657
84 150581 1 G 17828
86 15685 16511 17950
L 15748 165881
i) 157635 LGU04
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TABLE VII

V=920 ™/

MAXIMUM ORDINATE

28
29

30

32
34
36
38
40

42
44
46
48
al

b2

ol
it
G0

62

Gb
68
70

T2
74
76
78
S0

52
54
Mt
88
LU

0. 650 0.700 0.750
4.467 5.012 a.623
0 0 ()
121 12.3 12.4
45.5 46.2 46.7
06 . 4 0%.8 99.9
162.43 166.9 1649.7
241.3 249.0 254 .2
J341.9 343.8 351.7
432.8 449 .4 461.2
513 .4 565.3 582.0
G663, 2 GO0 .5 713.1
700 824 853
024 66 1002
1066 1113 1160
1215 1 268 1325
1369 1430 1408
1520 1600 1675
1005 177y 1865
I8GT 1959 2057
2042 2148 2255
2223 2342 2460
2408 2540 2671
<69 2744 2580
27956 2053 3112
2996 3167 3340
J201 J387 J673
3409 4610 3812
3622 4845 40545
A830 4070 4304
4059 4306 4554
4284 4546 4817
4612 4791 a9
1081 H204 H616
o462 as10 6173
o o1 das AR B
G462 HH82 7326
GUTS 7440 7920
7ol 8007 8527
5032 8579 9148
8571 0158 o772
0115 0743 10400
H6i1 10331 11032
10203 10919 11665
10744 11503 12204
11251 12081 120918
11810 12653 13535
12325 13212 14138
12826 13756 14723
13311 142581 15288
13776 14783 15832
14217 156250 16347
14630 16707 16825
15012 16122 17276
15304 165602 17687
154481 G846 18058
150962 17148 18584
16201 17408 18663
16300 17623 18893
16556 17793 19076
16608 17015 19210
16735 17988
16754 18016

0.800 0.850 0.900 0.950
6.310 7.079 7.943 8.913
U 0 0 0
12.5 2.5 12.8 12.7
47 .3 47 .8 48.3 48,7
102.1 1043 .0 104.9 105.7
174.0 176.2 180.2 151.9
261.3 265.7 272.3 275.0
J02.7 370.0 380.1 386.1
477.0 487.9 H502.0 H1l.6
602.9 618.3 637.3 651.1
739.5 605 i85.0 503.8
886 913 G943 o6y
1042 1077 1111 1147
1204 1251 12940 133345
1377 1432 1482 1535
15659 1624 1683 1744
1744 1526 18393 1964
1947 20634 2111 2103
2151 2246 2358 2430
2362 2467 2573 2675
20580 2097 25140 2030
2804 2036 3067 3195
3035 3180 3326 S467
3271 3431 3592 3747
35156 26590 3564 4035
J704 JO54 4144 4341
4018 4225 4430 4634
4278 4502 4724 444
4543 4784 o024 6262
4812 6072 56351 5587
Ol8s H366 o644 o185
H370 H065 o962 62506
5047 (280 G616 6951
6540 G916 7291 Th6Y
7151 TO08 TO8T 5407
7178 8236 8702 9166
8417 8821 G435 9944
D067 0620 10183 10741
9720 10329 10940 11549
10401 L1047 11706 123062
11078 11773 12478
11755 12409 13254
12435 13227 14050
13114 13952 14503
13784 14673
14445
15004
15723
163532
16914
17467
17986
18467

124

1.000
10.00

12.
41,
107 .
155,

251.
J04
H23.
BGS
8206.

908
1179
1373
1580
1799

2028
2207
2517
2776
J042

3319
J606
3901
4204
4515

4837
6167
5501
6830
6187

6544

7286
50563
bt
u631
10449

11288
121446
13020

s b D

Sy DD &

1.0350
11.22

13.
49 ,
107 .
186,

284,
399.
032,
650.
843.

1020
1210
1413
1629
1856

2083
2341
25409
2869
3152

3443
3741
4050
4368
4696

Sl32
53476
o728
BOSS
6455

6830

b b= s ED =] o g =

1.100) 1.150
12.59 14, 13
0 ()
12.8 12.8
40.7 46 .9
108 .3 100, 6
189.9 191.0
200.0 202.2
408.5 412.4
H43.7 550.8
694.9 706.1
863.5 877.9
1045 1065
1239 1267
1448 1484
1671 1714
1906 10568
2153 2214
2412 2481
2682 2750
2064 3051
250 3356
3558 3672
3871 SU88
4195 4335
4528 4682
4870
D220
3080
5950
6330
6717
L]
7111

1.200 1.250
15.85 17.78
{0 ()
.8 12. 5
nD. 2 H0.4
111.1 111.5
103 G 194.4
206.8 298.7
419.6 423.0
a0 .8 66,6
719.5 T21.8
895.0 w7 .8
1085 1105
1292 1318
1512 1546
17562
20044
2207
2045
2830
4138
4452
3779
4118
4468
4829
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