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PllEl!"ACE 

Ranye <mcl Ballistic T<tblcs, 1935 is designed to serve as a companion volume for Exterior Ball;jstics, 1985 a ml 
i:onMins ta bles which ic1·c required in councction wi~h the course in e'(crior J,,..Jlistics at U1e United Sta tes Naval 
Academy. 

This volume consisls of t wo parts. The first pt1rt contains samples oi i·angc t.ables for use ill connec(.ion with 
prnctict1I problems relating to the const.ruction and use of rnngc tables, aod the second par~ contains ballistic 
tables ancl some nuxiliM·y tables for use in connection with problems relat.ing to t he solution of trajectories and 
computat.ion of r1111g;e-t.able da ta. 

Samples of range ktblcs for nil calibers of guns that O.)'C, or have previously been, in use in the modern Unit.ed 
States N•WY Hre included a111oug th<> t«bles printc:d in t his volume. Although some of the calibers represented are 
obsoleLe, their tnbles l"ive been rct:•inc<I for the sukc of illust.rnting some of the features qf t l1cse guns. Only one 
Sltmple is given fot e:ich caliber, c:xcept tlutt for t he 11'' nnd 16" guns both. full- and \'cduccd-cbai·ge t.ablcs nrc 
given. T ile tables for lhe 1 pdr., ;{", 4", 5', 12", l,1N iind 16" guns l'epresent guns that are still in use. The 6" and s• 
tn.ble.s represellt gLtllS lhat \Vere tnOtL11tc<l cl1icfly on the c>Jcl nrn1orcd ertti$crs, !l..ll<I n,ro not 1·cprcsc11t.atil'C of tho 
guns of the post.-\Vt~r Ctt1iSCrS. r1'J1c 7", JO", ft.Jicl 13"' tt1blc.s represent gOllS tJ1at Ul'C 110\\' nltogctllCl' Ob$OlCt C. J•;xcopt 
for a fe"'' of ~tie snlalle1· 1'.!:~t11~, tl1e t~1.bles of gt111s st,ill irt use, as g:i\·e1l l1erei1), ate tlot t.lle 1:J.test. tables fo1· tile.so g\11ls, 
since there M'e object.ions to lhe publica liou ()f some of tho i(l.tcr l'l'l\lgc tables inn book oft.his nature. However, 
thr. samples given are adeqtrnte for lhc purposes of instruct.ion. It is not intended that t he rnngo tables given herein 
sbottld be ttsccl in con11ec(io11 ,.,.it.l1 ~«~t.1 1~1 1 i-:er,'iCt} prc1blc1r1s. 

The ball istic tables gi,•on in this volume include rornplefo tables of t.he G:tvre rntardat.ion funct.ion, of che 
s~·111dn rd nll;ita1cle-density funcf.ion om ployNl ill Urn United States, a nd of auxilinry factors relaf.ing to atmospheric 
dcnsit1)'·; nr1d ext.tacls from Ll1<:: i\11u.~rie<tu tr~111s l~~lio1.1 of t:be FT<~11cl1 A.L.l' .I''. 1~(tf>l(~1> c>f 1918, a1icl fr<'>Jll V{>l111ru: II 
of Hxll:riol' J!aUi~til; 1'a-Oles Ba.sed on Numerical lnteyrt1tilln (Onlnaocc DeparlmnnL, u. S. Army, 1931) . Th(, re­
l•r<lation and atmospheric-den•it.y ta bles (T:\blcs I to I V) am c.dequut.c for the direct sc>lutiou, by numerical 
int-0grntiou, of auy tl'ajectory that. is l ikely to occur in u~val gunfirn. Solutions of t.rajt:cLorie$ by means of the 
AL. V.F'. 'f'obles nnd Rallistic T"bles B"•tcl an Nwneri.c,.l lntegr«t1:on :1re limjted, by the ex~racts of these t.ables 
givon in Tables Vl and VTT o'f tbis volume, to t ra jectories of the Jc.rger naval guns. 

flange anrl Hfdl'i•lic 1'able• , /9Sii 8llpcn1ede.:! Range and Ballisl·ic Tables, 19$0 (!.he bLt.er "'"" prncticHlly a re­
print. ol Ila.nae ""'l Bf!lfisli.c 1'obles, 1926) . The 1·ange lable.s given in the p11'scnt udition olre ident.ical with U1ose 
#\·en i ii tl1c prcce(li11g editions exce1)t fol' t11e page tLrrd11ge1l'lcnt a.ucl for tl1e- t.>ttlission of Colt1t1111s ~) i1Ll<l 9<t; t.11c 
reawu for t·hc lat te!' is e'plained int.he Inll'od1icl·ionto Rang" 1'<ibles, which l'r.1llows. Of the) hallist i<: t<ibles, Tabhc~ I, 
II, and i 'I of tbc present ctlibion are pn;c(.icnlly 1,he same a• Table• VJ!, VIII, :ind IX, respccf.ivcly, of t.l1e pre­
ceding <Kliti<>ns, <>nly t ile pn.ge ~lrr~tnge1n4111t ~ttld ill LrotltlCtor;· 110LC:-) l1c-\.vi.J1g be<:rl cl1nnged. "1'110 \'<1lt1es givei1 i11 
Table Ill of the present. cdi, ion are pi·act.ically iLe reciprocals of tho:;., given in T<1.ble III of the prccecli ug e<liLions; 
(.he reason for t his is oxplail.lcd in a J'ooinot.e ap1><al'ing under t.l1:1 t kLblc;. 'l';Lbles IV, v, :Ind vn of i;l1(? [""'~1)11& 
t':<li1ion cli<l n<)t appcii.r itl tl1e J)rececli1lg editions. I1lgfllls 1 ·r·~\ l)lcs a11tl tl1c a.ltitlt <1c~fa.c:tor table, \Vl1i<:h t\p})C~1rcd t\S 

Tables I, II, and V in t he preceding editions, have b!!cu omilt.ecl from ll!wye ""'l Ballistic '1'<1iile~, 1935, siucc the 
lng;iUs-Siuc:c:i 1\·Jcthocl is t1·catcd, in R,1;lerior Bull·i:sl'ics, 19S5J as <.i ll obsolescc11t 1r1ct.J1od. 

Tl1e sources <)f t.J1c s.,q1n1>le ra.nge t:-il>le.s g:i,ren in f.f1is volu1r1c :trc the oflicit\I ra11ge t<tblcs issued by tlle J3ur<:au 
of Ordnance, ti. S. Navy D(:pnl'tmcn~. The •om·ccs of thn balli"ti(: tables 1J1·e s tated in t.hcJ iut:roduc:t;ory notes of 
the &>vr.rnl tables. 
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Dcsignntinl( letter 

A 
n 
c 
D 
E 
F 
G 
H 
I 
J 
K 
(, 

~'l 

N 

COl'\'l'BN'l'S 

P.,,.n.'f' 1-RANc;1~ 'rA01.1;s 

Gun 

1-pd r. 2000 f.s. 
a·' 2100 f.s. 
1' 2000 f.s . 
•• 0 aii\o f.s. 
6" 2600 f.s. 
7• 2700 f.s. 
s· 2750 f .s. 

10• 2700 Ls. 
i2· 2!>00 f.s. 
13' 2000 f.s. 
14' 2000 f.s. 
14' 2600 f.s. 
JG·' 2600 f.s . 
10· 2000 r.s. 

E xtent o f LuhlCl (ynrds) 

O - 3500 (cut.ire t r.blo) 
3000 - 4500 
1000 - .-woo 
1000 - 22,600 (entire 1nblc) 
1000 - 4000 
6000 7500 
7000 8500 

J0 ,000 11 .500 
lOO<HOOO - Hl,000 24,000 

10,000 - II ,500 
13,000 - 14,500 
13,000 - 14,500 

1000 - 39, 600 (entire t<\blo) 
1000-4000 - 23 ,500-25, 100. 

Tablo I-The Crnvre 1·etnrdntion f1tnction G., for vd<>cil,i"s from 0 1.0 GOOO f.$. 

'l'1tblc I I-Tho al(it.uclo-dcnsity function II., for altit,udcs from Oto 10,000 feet (may'''"° be u•c<l for !(renter 
n l ~itudc~. IL$ expluincd in t he introductory not.c 10 !Id• t.u.blo}. 

Tobie I fl-Tho surface density factor ~. for tempcr:\torcs from 20•1<'.10 100°~'. a nd Li<ro1ne1ric J>re&111rca from 
28. ".50 to 31."00 mercury. 

T•ble 1 \'-The •~•lllillic density factor o., fo" surface drnsity foc1on1 from 0.88 to 1.14 :ind maximum ordinak>S 
fro111 O to 30,000 feet. 

Table \'-~l11ltiplic1" for Column 12, for surface density rne1or• rmw 0.88 to 1.14 '1H<.I IU(1Ximu111 orditrrllC.i from 
0 1.o 30,000 feet. 

Table Vl- E xl r·nclij from t he American tn11isl11tion of tho 1•0rcnch 11.l. V.F. Tuble• of 1918, for 1.h ., 11rl(11111,.11I•, 
If> from 15• to 40°, V from 600 m.•. l:o UOO rn .s. ( LllOS.li r .•. ~o 2952.7 f.•.), mid /,11g C from 1.0 l5 to 
1.175 (C from 10.351 t-0 14.962). 

1'ahlc Vll-J~xtr:lcts fro1n \'0Juo1e II of the U. S. Ar111y1s J!J<J:li'.ri1Jr / /;1/lY'.')lic T<1blc?~ B<'lSetl 0'11, i\ ru111,er£r1tl J 11ftJ(J·tnJio11, 
for Ore "''gumcnts, </> from 0° to 90°, V from HOO m.R. 1.0 920 m.s. ( 19G8.5 Ls. to :!01 8.3 r.,,), :ind 
f,oy C fro1n 0.650 to 1.250 (C from 4.4-07 to 17.78). 
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IN1'1l0DUCTION TO R.ANGE TABLES 

Raugc (able• for guns <Jf the ·u nited States Navy are prepr.rcd and is.sued by tJ1c Burc11u of Ordnnncc, U.S. 
Navy Department. J~ach range table is l>O<lll<l sepnrately, in po,mphlct form, and is gcnc1·nlly rcfcncd 1.0 by its 
short tit.le and seria l number, as for example, Ordncmoe l'am.plilet 519, or O.P. 5 i9. Sep11r:1l<> riingc t,qi)lcs nrc pro­
\tidecl for ser\'ice \'t;lc>ci ties ancl 1i;L1-gct-1Jractice ''eloci'Lies n.nd, in S<>mc c::iscs, itlso £01· other special '·cloeit,il!S. 
Sep11rale mr1ge Lables am provided also for projectiles which differ from t.hc rc!(ul"'r service projccl.ilc, as for cx­
illll]Jlc) illltlllinft(iug 1>rojccLiles, f\;_tt ... J1osc llrojec~t i lcs, ct.c. 

Tbc headings of recent range t nbles include informal.ion :l< to the st.and:i rd initial velocity, weighi, lenf!;th, 
and radius of ogive of t he projectile to whicb ~he l i<ble pc1'l>1ins. For l»hles is.,uccl priol' lo "bout 1920 the value 
of the cocfficiont. form ttscd jn con11>uf,i11g t})e table \\':1S al::50 givc11; i i; \\·:ls t.l1c practice, ttt1t.il n.l)Ottt that. t.in'l c~, lo 
base t,hc entire r:rngc t.ablc upon a single value of the codllcien l. of fona. For I.he moro recent tnble.s the vr1lue o( 
1l1c c<>cffic:ic11t of form varies "'itll t ile tingle of <lepnrttll'<!, aJ}(( j t. is tl<Jl givc1L iu the 1,~1bl,!. 'rhc \':·Llue of the co­
cfficim1t •>f form cor responding to t ho dat.~, of :my range table may be found, however, by methods ouULned in 
Exterior Ballistics, J.935, article 1623 for nnglcs of departure up to 15°, and ''r(.iclc 814 for angl"" of dcpn r tul'c of 
15° or,morc. 

Part.icular t-1tteutio11 is iu\•i tetl to t..J1c. <liffere1lcc~s in the h~:1dings oi Colt1m1l 10- IS of tl)c n1ore rc:cc11t ti1bli;s 
as compared to those of t he older tables. Tables C, D, iii, und N Ul'e of the more recent type and ul(, othc1·s a rc of 
the older t ype. These diJfereuc"s a rc discus.sod in def.ail in Chapter 10, Ext.crior BalUoti""' 1035. 

Colutllll.S 9 al)cl 9r1~ \\1l.ticl1 <"LI>I>t!~lred i11 f<>rrner prir1t i11gs of t.he r~111ge tables gi\~CJ\ i ll t.}Jis volltmc, aucl \'i'bicl1 
COllt~tioe(.l U1for1.r18(.io11 r~l:·tt.iog to t lie j)e1)etra.tior1 of i\rrilOr 11t \rariot1s rot\ges, ha,1e bctll omit.tcc1 i11 t l1e 11rcscnt 
e<litio11. l'}1e i11for•11atior1. for1nerl:y· gi\re11 in t·llul$<~ cc>lunlns is 11o"r obsolete n.nd currf~11t per1ctra,c.io11dal,a 1n~1.}' r10L. be 
published herl" These columns h;i.ve >l l~o been omittcrl from t he latest ra.uge tables is.sued to the service. 

1\ ll of i.he tables gi\'ell in this ·volnme <U'Cj suit:>bk for exercises dc.~li.ng with the pract.ical use of range tables. 
txe1·ewe.s relat.illg t.o the comptlLation of riuigo-tablc d<>ta should be confined to the HY2000 f.s. <\nd 16"2600 f.s. 
guus, if it is desired io check 1·esulls wil,l1 the values given in t he t ables. The latter i,~bles were computed by 
methods illu;;tra led in Ecrk.riur Bull.istu;s, 1935, and rcsult.s obtained by these methoch! will genenilly agree closdy 
with 1 hose l)'.iVen in t.be tables. The 4 '2900 f.s. and 5"3150 f.s. 1·angc tables giv<:11 in this vol umc w"1·e abo compuLed 
by the methods illustrated in Bxteri1rr Bailistics, J.985, but tbe cxt.rncts of bnllisc.ic tables given herein do llot. 
extend Lo Lhe initial velocities and ballisti<; coefficients of t hese guns. The l'emaining ranµ;e tables wen' computed 
by enrlier methods, 1H1d solutions 11ccordiug t.o the more 1·eecnt methods will fn.il to check wit.h I.he results in Llwsc 
range tables. 
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A 
RANGE TABLE FOR 1-PDR. GU~. 

WEIGHT OF PROJECTILE, 1.057 POUNDS. INITIAL 'rELOCl1'Y1 2000 F.S. 

SLnudo.rd po,vder temperature, 90°1''.; 
variation of ± 10°F. chunges the initial velocity ± 20 f.s. 

An~I· or D:on&cr 
deport=• •111\CC for 

Range. angle of Angle of Time of Striking awgct ~fa.ximum 
rlcvution fall. Bight. volocity. Drift. 20 rce1 onlinale. 

plua jump. hi&h. 

I 2 3 4 5 8 7 8 

Yanl1. • ' q ' Sttond•. P o«->«omu. Ynr.U. Yotcl•. Prd. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000 ' . . . . . . ..... . ... .... . 

100 4.G G . 16 1845 . . . . . . l ()() . . . . . . . . . 
~ 9. 2 IO .SS 1702 . . . . . . 200 . . . . . . . . 
SCIO 14.7 17 .51 157S . . . . . . 300 1 
4-00 20.7 l!O .71 1454 . . . . . . 400 2 
500 27.5 so .92 1842 .1 500 s 

600 85 .1 48 1.15 1248 . 2 000 5 
700 43.6 1 OS 1.40 1163 .s 700 8 
800 53.0 I 19 1.67 1100 .4 800 11 
900 1 os.s l S7 1.95 1049 .5 000 15 

1000 1 14.7 l 68 2 .24 1007 .7 232 21 

1100 1 26.0 2 20 2.54 071 .9 188 27 
1200 1 40. 1 2 43 2.86 9S7 1. 2 157 84 
1800 I G4.1 s 08 S.18 007 1.5 134 48 
1400 2 00.0 s 85 S.52 878 1. 9 114 58 
1500 2 2'LS 4 OS S.87 852 2.4 100 64 

1600 2 41 .5 4 8 l 4.23 ll'lS s.o SS 77 
1700 2 50.0 5 00 4.60 80j S.7 78 91 
1800 s 17.G 5 41 4.98 782 4.5 00 107 
1900 :.I S7.0 G 17 5.37 761 G.S 02 125 
2000 s G7.5 (I 56 G.77 740 6.2 GO 144 

2100 4 19 . 0 7 SS 6. ]9 720 7.2 51 16•1 
2200 •! 41.G 8 22 6.62 701 8.4 46 187 
2300 G 05.0 0 OD 7.06 GSS 9.8 42 213 
2400 5 29.0 0 68 7.51 666 11 . •1 38 243 
2500 5 GG.2 10 50 7. 08 649 13.2 S6 277 

2600 6 22.S It 45 8.46 6.'JS 15.2 82 312 
2700 6 50.6 12 44 8.9! 618 17 .5 20 S50 
2800 7 20.2 JS 46 9.44 603 20. I 27 S91 
2900 7 51.0 14 61 9.96 589 23. 1 u 4S5 
3000 8 23 0 15 59 10.48 576 20 .4 2S 4~ 

2 



A 
RANGE TABLE FOR 1-PDR. GUN. 

WEIGHT OF PnoJECTILE, 1.057 Pom;Ds. INITIAL VELOCITY, 2000 F.S. 

Change of 
rnna• for 

\--a.rialion of 
Range. :: 50 roo1-

acconda, 
lni1iAI 

vclocily. 

l 10 

Yard1. l'ald1. 

• . . . .. . . . . . . . . . . . 
100 4 
200 8 
soo 12 
400 15 
500 18 

600 21 
'100 23 
800 25 
900 27 

1000 28 

1100 30 

1200 I Sl 
ISOO 32 
1400 SS 
l liOO SS 

1600 S4 
1700 34 
1800 !J5 
1900 35 
2000 :JO 

2100 !JG 
2200 37 
2800 37 
2400 S!I 
2500 38 

2600 SS 
2700 38 
2800 so 
2900 S9 
sooo so -

Standard po,vder temperature, 90°F.; 
varia.Lion of + 10°F. changes the iniLial velocity ± 20 f.s. 

CbanRe Or Or-Y1Atton 
r•nao for CbanR• or Cb:rnce or Cb."1&• of Change or for la1en1I 

varbdoo or rftogo for rani1e for ta11gc for mngc for Devialion mollon or 
:I: pounds variation or wind oom- motio11 or motion or for lalenl gun ptrptn· 

in lftiab l or <ltnaity or po.aent in gun ID btgtl in wind oom- di<ubr I<> 
projeelile. air or :l: 10 Pl•no of tire pl•no or fire plane or fire JK>nent lino or fire, 

llet c:<lllt. or 12 knot•. or 12 knot•. or 12 knot.. or 12 knot.. speed or 12 
knoll. 

II 12 13 14 16 lG 17 

Ya11/1, l'ar1l1. Yord1. Y nrd.t. Yard" Yard• Yor</1. 

. . . . . . . . . . . . . . . .. . . ....... . . ........ . . . . . . . . . ......... . ........ 

. . . . . . . ' . l . . ' . . . . . . 1 l . . . . . . . . . 1 .0 

. . . . . . . . ' 2 . . . . . . 2 2 . l 2.0 

. . . . . . . . . 4 ] 2 s .4 s.o 

. . . . . . . . . 7 l s 4 .7 4.0 

. . . . . . . . . 11 2 'l 5 1.2 5.0 

..... .... 10 3 ,5 7 1. 7 6.0 

.... ..... 20 4 5 9 2.4 7.0 

. . . . . . . . . 2!i 5 6 11 S.1 8.1 

.. ....... so 6 6 lS 4.0 0.1 

... ...... 30 8 7 15 4.9 10. l 

. . . . . . . . . ... 0 7 17 0.0 11 . 1 
• . . . . 4(i I I 8 19 7.1 12. l 
.. . ....... 51 12 s 21 8.S 13 .1 
.. . ... .... 50 14 9 2S 9.6 14 .2 
.. . . . . . . . . 01 10 9 25 10.0 15.2 

....... .. 06 18 10 28 12.S 10 .2 

...... ... 71 S!O 10 so 13.8 17.2 

. . . . . . . . . 76 2'2 11 SS 1/; .s 18.3 

... .... .. 81 24 LI 36 17.0 19 .S 

... ...... 8() l!O 12 S9 18.7 20.S 

• • • • • • • • • 01 l!S l :1 •12 20 .6 21 .!l 
• • • • • • • • • O(I 30 13 45 22.5 22.!J 
. . . . . .. • 101 33 14 48 24.4 23.4 
. . ' . . . . 100 36 1,1 /;l 20.4 24 .•L 
~ . . ' . . . . I l I !j{) lG 54 28.4 25 .. ~ 

... ...... 110 42 15 57 30.4 20.5 

. . . . . . . . . 121 4.5 JG 60 32.5 27.5 

.. ..... .. 126 48 16 63 84.7 28.0 

.. ....... lSI 51 17 67 37.0 20.0 
. . . . . . . ' . ISO !i ~ 17 71 39.4 S0.7 

3 

Deviation 
(0< ln1m1I Change In 
moilon or hcigh1 or 
~' Ptr- lmJ)Ucl for 

pend.cul•r 10 vari31ioo or 
line or 6re. :I: I 00 yard• 
•11eod or 12 In orighl b:1r. 

.lmotl 

18 10 

Yor<lo. l'ott . 

. ........ . . . . . . . . 
I . . . . . ' . . . 
2 l 
s l 
4 2 
5 s 

7 4 
0 5 

11 0 
IS 8 
15 10 

17 12 
10 14 
21 10 
2.1 18 
2J 20 

28 2.'! 
so 20 
~J:l 29 
~JO 32 
:19 86 

,12 •10 
,~5 44 
48 48 
51 52 
54 57 

57 02 
60 67 
03 78 
67 79 
71 85 



A 
RANGE TABLE FOR 1-PDR. GUN. 

W EJGUT OF PnoJ:ii;c•rrL1n, 1.057 POUNDS. INITIAL VELOCITY, 2000 F.s. 

Standard powder temperat ure, 90°11' . ; 

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

Auglo of Danger 
dep:arturo= 

. 
tlI>llCO for 

Range. angle of ii.ogle of 1'ime of Striking a target ~1nximum 

elevntiOfl full. lligl1t. velocity. Drift. 20 feet ortliunto. 
pl\18 jump. high. 

I 2 3 4 5 6 7 8 

Yard•. • ' 0 ' Sw rndt • I' oot-ur.ond•. Yards. Yard•. Pm. 

sooo 8 23 .0 15 59 10.48 576 26 .4 23 482 

8100 8 56 . 6 17 12 11.04 564 so.o 21 533 
8200 9 82 .0 18 28 11 .63 552 84. 0 19 589 
8300 10 08.7 19 ·is 12.24 541 88.4 18 651 
8400 10 46 .8 21 12 12.87 530 43.S 17 718 
8500 11 26 .S 22 41 18 .51 519 48.7 16 790 

4 



A 
RANGE TABLE FOR. 1- PDR. GUN. 

WEIGHT OF PROJECTILE, 1.057 POUNDS. l?>n.'rIAL VELOCITY, 2000 F .S. 

Standard powder temperature, 90°F.; 
variaLion of + 10°1•'. changes the init ial velocity ± 20 f.s. 

Deviation 0 .• C'\'l:LtJOD 

Ch11nge of Change of Chango of Ch3ngo of Ch•ngc of ChanRe of for lnterul for lntoml Chnnge it~ 
rnngc for range for rungo for rrurgo for r3.nge for range ror De\·iation motion of motion of height of 

\•ari. .... tjon or \"trinrion of \Wistio1l of wind eom· motion or lJllllion of for lntunl guu per11on· urgel l>Ot· i1llJ)3ct for 

&ngu. ± 50 foot- ± pound• deuoity oi r>oncnt in itun in target in 'rind com .. dioulnr t.o pendicular to \'urintic>n of 
&-t,:und.tl, iu \Voight ol nir of :I: 10 plane of firn piano of fire plane or fire pone.nt line or 6rc, line or fire. ± 100 yard.s 

initial pro1ectilc. per coot. of 12 knol&. or 12 knote. of 12 knota. of 12 knots. speed of 12 •peed or 12 in elgb I bar. 
\·elotity. knots. knots. 

1 10 II 12 13 14 16 16 17 18 10 

Yarde. y (lrcU. Yarda. y arci.. Yartla. Yard1. Yardl. Yard. . Yarn.. Yards. Feet. 

sooo 39 . . . . . . . . . 136 5'1 17 71 39.4 so. 7 71 85 

8100 30 ....... .. 141 57 17 75 41.9 !ll .8 75 92 
8200 40 ........ . 146 60 18 79 44.7 s~.9 79 -oo 
8SOO 40 . . . . . . . . . 151 63 18 8.'l 47.8 SS .9 88 107 
8400 40 . . . . . . . . . 156 67 19 87 51.3 35.0 87 116 

8500 40 ....... .. 161 71 19 91 55.1 36.1 91 12S 

• 

• 

5 
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B 
RANGE TABLE FOR 3-I~CII GUN. 

'VJ::IGll'l' OP ]'ROJll:C'l'lLN, 13 P OUNDS. lNJ 'rJAf, VELOCI 'l'Y, 2700 F.$. 

Standard po,vder te1npcrat11rc, 90°F.; 
vnriation of ± 10°1!'. changes the initial velocity ± 20 f.s . 

. -
• I 

Anglo o r d<1· Duugor 
J.>art.urc= Angle Time of St rik!ug spnco lor Mox-

n:u1110 n1111lo or olu· or full fllght velocliy Drift fl tarrt•L J lllltlll 
vat Ion 20 lc<1t ordlnuto 

11111~ Jump high 

l .. .. 
'"' 

:; G 7 8 - ,. 
' 

ra.-d~ • ' • • SC('Qlld• Ft .·S((: . )·a1·til'i l"t11•t/1C rrrt 

3,000 2 02.4 3 26 5.05 1,230 3.4 114 104 

3,1 00 2 09.4 3 42 5.30 1,203 3.8 106 115 
3,200 2 lG.7 3 58 5.55 l,li8 •1. 2 98 12() 
3,300 2 2•1.3 4 15 5.81 1,154 •l. 7 91 138 
3,400 2 32.2 4 ?') 

'"' 6.07 1,132 5.2 85 151 

3,500 2 40.4 4 50 6.33 1,112 5.i so 1 Ga 

3,600 2 48. !) 5 08 6.60 1,094 6.3 75 180 
3,700 2 1'.i7.6 5 27 6.88 l,077 G.9 71 19G 
3,800 3 OG.G - 47 7.16 l ,OGl 7.G 67 213 0 

3,900 3 15.9 G OS 7.45 1,046 8.3 63 231 
4,000 3 25.5 6 30 7.74 1,031 9.0 59 251 

4,JOO 3 35.4 G 52 8.03 l,017 9.8 56 272 
4,200 3 45.G 7 14 8.33 1,004 10. 7 53 294 
4 ,300 3 6(1 .1 7 37 8.63 992 11.G liO 317 
4,400 4 06.9 8 00 8. !).j !\81 12.G 4R 341 
4 .!iOO 4 17.9 8 24 9.25 971 13.7 46 3G6 

• 

6 

• 



B 
RANGE TABLE FOR 3-INCH GUN. 

'VE1on·r OF PnoJF.C'l'l LT,;, 13 POUNDS. l NJ'l'lAL \ Ti::LocrrY, 2700 F.s. 

1 

Change 
ol range 
for varj. 

Jlange atlon of 
±r>Ofoot. 

I seconds 
initial 

\'Cloeity 

1 10 
-

1'01·da l'urd• 

:J,000 68 

a,100 I 69 
3,200 70 
3,300 71 
a,400 72 
8,!iOO 73 

3,GOO 74 
3,700 75 
3,800 76 
3,900 77 
1 ,000 78 

4,100 79 
4,200 80 
4,300 80 
4,400 81 
1,600 82 

Standard po,vdcr Lcmperature, 90°F.; 
variation of ± I0°F. cbangcs the initial velocity ± 20 f.s. 

on e Change Chn1•S:C C'hnngc ol range 
for vari· of range of rauge of r-anzc 
11Uon ol for varip for '''i11tJ to r mo· 

± atiou of com po- tlon of 
rlc11sity t1ci11t 111 gll l\ i tt poun<hln ol air of d'lane or plauc or weight ±10 per re of 12 Ore o l 12 

OI JlrO• cent knots ki1ols jcclflc 

1 l 1 :l ] " •• 11 

r" r11 .• l'ord8 Yards l'ur1ls 

. . . . . . . 122 18.5 15.G 

• • • • • • • 12!! 19.8 , ll. 0 
.... .. . 13G 21.1 1G. 4 
... ..... 143 22.5 JG. 7 
........ 150 23.9 17. l 
••••••• 157 25.3 li.5 

....... 161 26.8 17.9 

. . . . . . . 171 28.3 18.2 

. . . . . . . 178 29.8 18.6 

. . . . . . . 184 31.4 18. 9 

. . . . . . . 190 33.0 19.3 

. . . . . . . 196 34.7 19.G 
• • • • • • • 202 3G.4 20.0 
. . . . . . . 208 38.1 20 .3 
. . . . . . . 214 39.8 20.7 

220 41 .1) 21.0 

7 

Cl\.angf Devi•· of range tion for for mo· Jntcral tionof \Yi 11<I t arget In 
if.Jane ot COllllJO• 

re ol 12 nent ol 12 
knou knoll 

1;; ](I 

Yard8 Yards 

34.l 11. G 

25.8 12.6 
37.G 13 .4 
39.2 14 .4 
41.0 15. 4 
42.8 16.5 

44. 7 17 .6 
46.6 18. 7 
48 .5 19 .8 
50.4 2\.0 
52.3 22.2 

54. :l 2:l.4 
56.3 24.7 
58.S 26.0 
60.4 27.3 
62 .5 28.6 

Ocvfa· 
. I t 1011 or 
l:aleral 
motion 
ot i;un 
p~rpcn· 

dicular 
lO line of 

ft re, 
6J)Ced of 
12. knOlli 

Ii 

l ' ards 

22 .5 

23.3 
24.0 
24.8 
25.5 
2G.3 

27.1 
27.8 
28.G 
29.3 
30.1 

:'10.8 
31.G 
32.3 
33. l I 
33.8 

l.>evla· Ohonge 
lion r~r In heigh t 
lat era l or im· 
motion pact.for of tnrgct vnrJa· 
pcrrcrt· tlon 0 r 
dicultir ±100 to line or yard1in 

fl re, •lgbt 
•JlN'CI of bar 12 knots 

18 l9 

l'ard8 Feet 

34.1 18 

35.8 1!1 
:!7.5 21 
39.2 22 
41. 0 24 
42.8 25 

44 .7 26 
16.6 28 
48.6 30 
50.4 32 
£i2.3 34 

64.3 3G 
5G.3 38 
1)8.3 40 
fiO. 4 42 
G2 .5 44 



c 
RANGE TABLE FOR 4-INCI-I GUN. 

vV:r-;ronT OF PROJEC'l'lLE, 33 POUNDS. INITIAL 'VELOCITY, 2900 F.$. 

Huogc. 

1 

Yorclo 

1,000 

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

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

2,100 
2,200 
2,800 
2,400 
2,500 

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

s,100 
8,200 
s,soo 
S,400 
8,600 

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

Sta.ndard powder temperature, 90°F.; 
va1iation of + 10°F. changes the initial velocity ± 20 f.s. 

lncre.ue 
in 11r1glc Daugor 

Angle of of de- ftl)~LCO 

dep:irture• aogle parturc Angle Time or Striking Drift for n 
or clcvntion for 100 of mu. lligbt velocity L'1get 
pl1111 jump. ynrda 20 Ice~ 

increase high 
in ro.ngc 

2 2a 2b 3 4 5 6 7 

• ' . ~! inutc•. Minuti1 . • ' S•co•d• f°l •MCI. Yatdt l"ard• 

21 .s 21.3 2.3 21L I . O!l 2,590 .2 1,000 

23.0 28. 6 2.S 26 I .21 2,otJO .2 1,100 
25.9 2-5. 9 2.4 29 l .SS 2,531 .2 1,200 
28.S 28 .3 2. ·I S2 1.45 2,5~ .2 1 ,soo 
so. 7 30.7 2.5 35 1.57 2' 478 .s l ,400 
SS.2 33.2 Q • 

-·.) SS 1.69 2,444 .3 1,500 

35. 7 35.7 2.5 4l 1.81 2,415 .4 1,000 
88.2 38 .2 2.6 44 1.93 2,387 .4 1, 700 
40.8 40 .8 2.6 47 2 .06 2,959 .5 1,800 
48 .11 48 .4 2.7 50 2.19 2,SSI .6 l ,900 
46.l 46.1 2.7 68 2.$2 2,SOS .7 518 

48.8 48.f! 2.8 57 2.4/i 2,275 .8 478 
51.6 51.6 2.8 l 01 2.58 2,218 .9 442 
54.4 54.4 2.9 l 05 2.71 2,221 L.0 410 
57.3 57.3 2.9 1 09 2.85 2,19-1 1.1 381 

l 00.2 60.2 s.o 1 13 2.99 2,168 l. 2 355 

. 
1 08.2 63 .'l :l. 0 1 17 8.1!3 'l, 142 1.S 332 
1 06.2 66.'l s.o 1 21 S.27 2, 116 1.4 311 
1 09.2 69.'l s. l 1 25 S.41 'l,090 l . /j 292 
l 12.S 72.3 S. l 1 so 3.56 !t,06! 1.6 275 
1 15.4 75.4 3 . 'l 1 s.; 3 .71 2, o:.H> 1. 7 !!60 

1 18.6 78.6 S.2 1 10 8.86 'l ,OJ I 1.8 246 
1 'll .8 81.8 3.S l 45 4.01 l ,989 1. 9 233 
l 25. l 85.1 s. -l l iiO 4 .16 1,96-l 2.1 'l'll 
1 28.5 88.5 3 .4 l 55 4.Sl 1,940 2.S 210 
l 31.9 91.9 S .5 2 01 4.47 1,916 2. IJ !!00 

1 SIL'} 95.4 S.6 2 07 4.63 1,892 2.7 101 
l S9.0 99.0 3.6 'l 18 4 .70 1,868 2.9 182 
1 42.G 102 .6 3 .7 2 19 4.95 1,845 s .1' 174 
1 •l6.S 106.8 S.7 2 25 5. 11 1, 822 S.3 166 
l 50.0 110.0 3. 8 2 Sl 5 .'l8 1, 799 S.5 158 

8 

Mnxl-
rnum 
orol-
note 

8 

• Fut. 

5 

6 
7 
8 
9 

11 

IS 

15 
17 
HI 
22 

24 
27 
so 
SS 
S6 

39 
~3 

47 
51 
55 

60 
65 
70 
75 
80 

86 
92 
98 

105 
112 



c 
RANGE TABLE FOR 4-INCH GUN. 

WEIGHT Oli' PROJECTILE, 33 POUNDS. lNlTIA'L V ELOCl'l'Y, 2900 F.$. 

1 

J'orda 

l ,OUO 

1,100 
1,200 
1,300 
1,400 
11 llOO 

1,600 
1,700 
1,800 
l,IJOO 
2,000 

2, JOO 
2,200 
2,300 
2,400 
2,600 

2,600 
2,700 
2,800 
2,000 
S,000 

s,100 
S,200 
8,300 
8,400 
8, liOO 

ll,600 
8 700 , 
S,800 
8,000 
4,000 

Standard po,vder temperatuTe, 90°1<'.; 
variation of ± 10°F. changes the initial \•clocily ± 20 f.s. 

Chongc 
or .... ,~ 
for 

varia­
\ioo of 
+10 

rcct per 
second 
initial 

velocity 

10 

l"ardt. 

7 

7 
8 
8 
9 
9 

10 
11 
11 
12 
12 

18 
13 
14 
14 
lfi 

15 
16 
IG 
17 
17 

18 
18 
19 
19 
19 

20 
20 
21 
21 
21 

Chon go 
of 

rnnt;o 
for 

varia­
tion of 
-I 

s>0untl 
In wol~li\ 

of pro­
jectile 

II 

Yard•. 

lfl 

25 
26 
27 
28 
20 

so 
Sl 
81 
32 
82 

33 
SS 
84 
84 
84 

34 
85 
85 
85 
SS 

85 
S5 
84 
Sl 
84 

Chtloge 
of 

rn.agc 
for 

varia­
tion in 
deDSity 
of air 

of - 10 
JJ£•r 

cent. 

12 

l'ar<h 

8 

9 
11 
13 
15 
17 

19 
21 
23 
26 
29 

32 
35 
SS 
41 
·l4 

47 
51 
55 
59 
OS 

67 
71 
75 
79 
84 

89 
94 
99 

104 
109 

Chango 
of Change Change 

ran~n of of 
for range range 

wind for for 
com- motion motio11 

ponent or ~· of target 
in 1>ln nc In plAuc in pl1Lno 
or firo or lire or fire 
or1 0 or10 oflO 
lmol4. knots. kuota. 

13 H 15 

~vfa. 

lion for 
1 .~ ... 

¥tind 
com-

1>0nen\ 
or 10 
knots 

16 

Yam Yard• Yord• l'arrl• 

1 

1 
l 
1 
1 
l 

2 
2 
2 
2 
2 

2 
s 
s 
s 
4 

4 
4 
5 
5 
5 

6 
6 
7 
7 
8 

8 
9 
9 

10 
10 

7 

7 
8 
8 
9 
!) 

10 
10 
10 
11 
ll 

12 
12 
18 
19 
1 ~ 

14 
14 
15 
15 
1:; 

10 
16 
16 
17 
17 

17 
18 
18 
10 
JO 

9 

6 

7 
s 
9 
9 

10 

11 
11 
12 
18 
l!l 

14 
15 
16 
16 
17 

18 
19 
19 
20 
21 

. . . . . . 

...... 

..... . 

1 

I 
1 
I 
l 
l 

I 
2 

2 
2 
s 
s 
3 

4t 
5 
5 
5 
0 

Devin- 1 
tlon for 
loter~I 

motion 
of gun 
pCl'J)Cll· 

Jiculnr 
wline 
or fire, 

•1-1 
of JO 
knotB. 

17 

Yar.U 

6 

7 
7 
s 
8 
!) 

9 

JO 
10 
11 
11 

12 
12 
18 
14 
14 

15 
16 
16 
17 

17 

18 
18 
19 
20 
20 

Dovin­
tlon for 
Jatcr11I 
motion 

of 
t.arie~ 

1>trpen· 
dicular 
to lino 
or Ore. 
#peed 
or 10 
knots 

18 

Yar.U 

0 

7 
8 
9 
9 

10 

1 I 
11 
12 
IS 
IS 

14 
15 
16 
16 
17 

18 
19 
19 
20 
21 

26 
27 
28 
29 
30 

• 

Chango 
In 

height 
of 

impact 
for 

v:iria­
tioo 

of 100 
ynrds 

in 
Right 
b:ir. 
19 

2 
2 
s 
s 
s 

s 
s 
4 
4 
4 

4 
5 
5 
6 
6 

6 
7 
7 
8 
8 

8 
9 
9 

10 
10 

11 
11 
12 
12 
18 



D 
RANGE 'l'ABLE FOR 5-IKCH GUN. 

WEIGH'l' OI<' Pnomc•J•11.1~, 50 J>ouNus. INr·ruL 'i'ELOOITY, 3150 F.s. 

Ra-. 

I 

Y"1dL 

1,000 

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

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

l!, 100 
2,200 
2,SOO 
2, 400 
2,500 

2,600 
2,700 
2,800 
2,900 
s,ooo 

S, 100 
S,200 
s,soo 
3 1400 
S,500 

S,600 
8,7l'O 
S,800 
8,000 
4,000 

Standard po'vder tempern.ture, 90°F.; 
va1·iaLio11 of ± 10°F. changes tbe initial vc•locity ± 20 f.s. 

-= 

lncrCllt 
in nn;;Jo DAnge: 

Anglo or or de- llX\00 

dellClrturt •anal<I puture Angl~ Tinie of 5't1k141t Drift. for• 
or e!C\'alion for 100 of fllll. fli«l•t. .-t10<il)'. 1-t&•• 
plus jumJ). )rards 20 re.1 

incre:lte high. 
in m~. 

2 2o 2b 3 • 6 G 7 

0 • Min?Ju. Min•ta 0 • Suo .... Ft-... Yardi. l'ardt. 

17.0 17.ll 2.0 t!J !.00 2,8110 . . . . . . . . . J,000 

10.9 19.0 2.0 21 I. 11 2,817 ......... 1, 100 
l!l . 9 21. 0 2. 0 23 1.22 2,788 . . . . . . . . . 1,200 
l!S.9 23. !) 2 .0 25 1. 3.'j 2,760 ......... 1,300 
U.9 25.0 2.0 27 I • ·~~ 2,732 . . . . . . . . . 1,400 
27.9 27 .0 2.0 20 l . i)(j 2, 70~ .... .... . 1,500 

!!9. 9 29.9 l! .1 :12 1.66 2,G70 ....... . . 1,600 
ll2. 0 82.0 2. 1 :l5 1. 77 2, O•l!J ......... I, 700 
S·L I 84. I 2.1 SS 1.88 2 ,6i!i! ...... ... 1,soo 
SO.!! 36 .2 2.1 41 1.09 2' 50/l ...... ... 1,900 
ss.s 88.:J 2. l 4·1 2. 10 2, 1i08 1.0 2,000 

40.4 40 .·I 2.2 47 2. 22 2,54'1 1.1 2, 100 
42. 0 42.6 2.2 GO 2. :1-1 2,514 1 . 2 55<1 
4'1.8 44 .8 2.3 GS 2. ·Ill· 2, 488 l.3 513 
47. 1 •17. 1 2.3 GO 2. Iii! 2,4(12 J .4 476 
•19 .4 49 .4 2.4 59 2 .70 2. 130 l .G -14!1 

()1. 8 51.S 2.4 1 (JS! 2. Sil 2,41(1 1. 7 415 
6•1.2 54.2 2.G 1 05 l!.9 1 2,8&1 1.9 390 
G0.7 56 .7 2.5 I 08 3. ()7 2,858 2.1 868 
69 .2 li9 .2 2.6 1 12 3.20 2,53$ l!.S S·l8 

1 01.8 61.8 2.6 1 10 s .ss 2,SOfl 2.5 sso 

1 0•L4 64 .•I 2 .G l 20 3.4(1 2 28:1 
' 

2.7 SlS 
1 07.0 67.0 2.7 I 2--1 S.59 2,258 2.9 296 
l 09.7 69.7 2 .7 1 28 S.72 2,23 1 s. l 281 
1 12.4 72. I 2 . 7 I 32 3 .SCI 2,210 !l. 3 267 
1 15.l 75. l 2.8 1 36 •1.00 2, 186 S.6 255 

1 17.9 77.9 2.8 1 40 4 . l·I 2, 162 S.9 244 
l 20.7 80.7 2.8 J 4·1 4 .28 2, 138 4.2 288 
I 23.6 S.'I . /j 2.9 I 48 ·}. •ll! it, 1 l•I •I. Ii 2~ 

1 20 . 4 86 .•I l!. 9 1 6S 11.56 2,001 4.8 213 
1 29.S 89.S s.o l 58 4 .70 2.00S 5. 1 20i 

10 

Mui-
IOum 

ordi-
unte. 

8 

- -
'"'· 

<l 

5 
6 
7 
8 
!I 

10 
12 
14 
16 
18 

20 
22 
24 
!W 
29 

82 
35 
SS 
41 
44 

48 
52 
66 
GO 
6! 

69 
74 
79 
84 
89 

• 

• 



D 
RANGE TABLE FOR 5-INCH GUN. 

WEIGH'l" 01' PRO.fl!:C'l'lL:hl, 50 POUNDS. I NITIAL \ fELOCITY, 3150 F .$ . 

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

Devi•· Cboogo 
De•·in· tion for in 

Change Ch:mge Change Cbtlngo Cbauge Change lion for lateral height 
of or of .ir of of DovL•· lalcrnl motion of 

range range mns:e range range mugo lion for motion of impact. 
JW&o. for for for for for for l•tcml of gun target for 

vnrla.· nrl•· vnria- wind motion motion \\'ind perpeo- per pen- vsrio· 
tion or lion or tion in com- of gun of tmgeL com- di<lulor dicular tion 
+ 10 -1 density poncn~ iu plan• in plane pooent oo line oo line of 100 

foot per pound of nir in olnne of fire of fire or JO of fire, of fue. yards 
11econd In ... eighL of -10 of fire of 10 of 10 knot<I. spoocl epoocl in 
initial of pro- per of 10 knob!. knota of 10 of JO sight 

velocil>'. jectilo. otllt, Imo!• Jwoi... lcnota bor. 

I 10 II 12 13 14 15 lG 17 18 19 --
Yarda. Yard•. Yard• Yar<U Yu1a Yardi Yan /, Ynrth Yarrlt Yard$. Put. 

1,000 6 11! 6 . . . G 6 . . • • 6 6 2 

1 , 100 7 13 7 . . . 6 7 . . .. . 7 7 2 
1 ,200 7 14 9 . ... 6 7 ..... - 7 7 2 
1,800 8 15 11 .. . . . . . 6 8 .. . . 8 

. 
8 2 

1,400 8 16 lS ...... 7 8 . . . . . ... 8 8 8 
1,600 !l 17 15 1 7 9 . . . . . - 9 9 8 

1,600 9 18 17 1 8 9 . . . ' . .. 9 9 3 
1, 700 10 18 19 2 8 10 . . . . . . 10 JO s 
1,800 JO 19 21 2 8 10 . . . . . . JO 10 $ 
1,900 11 19 23 2 9 11 . . . . . . J 1 11 4 
2,000 11 20 25 3 !l 12 l 1) 12 4 

2, 100 12 20 28 3 10 12 1 12 12 4 
2,200 12 21 SI s 10 13 1 12 IS 4 
2,300 JS 21 34 ·l 10 14 2 13 14 5 
2,400 13 22 37 •I 11 14 Q - IS 14 5 
2,500 1.1 22 40 ·i 11 , :') 2 14 15 5 

2 ,600 14 23 43 5 12 16 2 14 16 6 
2 ,700 15 23 46 5 12 16 2 15 16 6 
2 ,800 15 24 49 5 12 17 3 15 17 6 
2 ,000 16 2>~ 62 (I 1 ~ 18 s 16 18 6 
8,000 16 25 50 6 I~ 10 3 16 19 7 

S,100 17 25 60 6 13 20 s 17 20 7 
8,200 17 25 64 7 1-1, 21 3 17 21 7 
s,soo 18 25 68 7 I ·I 21 •1 18 21 8 
8,400 18 26 72 7 l ·I 22 4 18 22 8 
8,500 19 26 76 8 15 23 4 10 23 8 

8.600 19 26 80 8 15 24 4 19 u 8 
:1, 700 19 26 84 9 15 24 5 20 24 9 
S,800 20 26 RS !) 16 25 5 20 25 9 
8,900 20 ~6 92 JO 16 ~5 5 21 25 0 
4,000 20 26 97 10 16 26 5 21 26 JO 

ll 



D 
RANGE TABLE FOR 5-INCH GUN. 

WEIGHT OF PROJECT[f,FJ, 50 POUNDS. I NITIAL VELOCITY, 3150 F.S. 

Rall;ge 

I 

Yord• 

4,000 

4, 100 
4,200 
4,300 
4,400 
4,500 

4,(100 
4,700 
4,800 
4,900 
6,000 

6, 100 
[j ,200 
5,300 
6,400 
5,500 

v,600 
6,700 
5,800 
6,000 
6,000 

6, 100 
6 ,200 
6,800 
6,400 
6 ,500 

6, GOO 
6,700 
6,800 
6,900 
7,000 

Standard powder teropera.ture, 90°F.; 
variation of ± 10°F. changes tbc initial velocity ± 20 f.s. 

Increase 
in •nglc Danger 

Angle or of de- epc>ce 
deparlure=aogle llQrture Angle Timc ol StnlcinR Orlh .. for a 

of elevation for 100 or fall. ftighl. velocity. t11r~c~ 

pine jump. yorda 20 fee~ 
lncre;\6'? high. . 

111 range. 

z 2. 2b a 4 s G 7 

• • Minul«. .Uinlilu. • • Sttond.. Pt"""· )'otdl.. Yordl • 

1 29.S 89.3 3.0 1 68 4.70 2 , OV8 6 .1 20·! 

1 32.S 92.3 3.0 2 OS 4 .85 2,0-l6 5.4 196 
I 36.S 96 .3 s. 1 2 08 1).00 2,022 [j. 7 188 

1 38.4 98.4 3. 1 2 13 [). l (i 1,900 6.1 180 
1 41.5 101.5 S.2 2 18 5.80 1 ,977 6. 5 173 
1 44.7 104.7 3.2 !l 23 5.45 1,955 6.0 166 

1 47.9 107.9 S.2 2 28 5 .60 1,933 7.3 159 
1 [jJ . 1 111. I 3.3 2 34 5. 75 1,911 7 .7 153 
1 64.4 114.4 s.s 2 •10 5.91 1,890 8.1 147 
I 57.7 117. 7 s.s 2 .i6 6.07 1,860 8.6 142 
2 01.0 121 .0 3.4 2 52 6.23 1,848 0.1 137 

2 04. ·i 124 .<i 3 .. 1 2 58 6.39 J ,827 9.6 132 
2 07.8 127. 8 3 . 5 8 05 0.55 1,806 10.1 127 
2 11.S 181.8 S.6 s 12 6.72 1,786 10.6 122 
2 14.9 18-L 9 8 .7 s )9 6.89 1 ) 766 11 . 1 118 
2 18. 6 UJS. 6 $ .8 s 26 7.06 l,746 11 . 7 114 

. 
2 22 .'l 142 .4 S.8 s SS 7 .23 1,726 12.3 110 
2 26 .2 )116 . 2 S.9 $ 40 7.40 1,706 12.9 106 
2 so .1 150. l •I . 0 s 47 7 .58 1,687 lS .5 102 
Q - 84.1 154 .1 '} .1 s 55 7.76 1 '6118 1.4. 2 90 
2 88.2 158.2 4 .1 4 OS 7.94 1,640 14.9 96 

2 42.S l(i2.8 4.2 4 11 8 .12 1,030 15.6 93 
2 46 .1> 166 .5 4.2 4 19 8.SO 1,611 10 .s 90 
2 50.7 170.7 4.S 4 28 8 .49 1,593 17. I 87 
2 55.0 175.0 4.4 4 37 8.68 1,.575 17.9 84 
2 50.4 179.4 4.4 4 46 8.87 1,557 18.7 81 

s OS.8 188 .8 4.5 4 55 9.06 1 539 ' 
19.6 78 

s 08.S 188.S •l.6 5 05 9.2-0 1,522 20.5 75 
ll 12.9 192.9 4.6 5 15 0 .46 1,505 21.4 78 
ll 17.5 197.5 4.7 5 25 9.66 1,4S8 22 .·I 71 
i3 22.2 202. 2 'LS 5 35 9.86 1,471 ~.4 (l!l 

12 

Milli-
mum 

<>rdl· 
nate. 

s 

l'td_ 

89 

95 
101 

. 
L07 
113 
1~0 

127 
134 
1.J.l 
148 
156 

164 
172 
181 
JOO 
200 

210 
221 
232 
2·13 
255 

207 
279 
201 
HO·l 
818 

SS2 
547 
$62 
378 
59.1 



D 
RANGE TABLE FOR 5-~CH GUN. 

\VEIOBT OP PROJECTILE, 50 P OUNDS. lNI'l'L\L VELOCITY, 3150 F.S. 

Standard po,vder temperature, 90°F.; 
,·ariation of ± 10°F. changes the initial velocity ± 20 f.s. 

De via· Change 
Devi•· tion (Of I ft 

Cb•oge Ch!lnge Cb:lngo Ch!lD&e Change Cbsnge lion for lateral height 
or of or of of of Devis- lot<rnl motion or 

range ranae ran Re rnngo range range tioo for motion of impact 
for for for for for for lal.er.ll or gun target for 

Baaae n.ria- ,·ario· \•ariu~ wind motion motion wind per pen· porpeo. vsrb-
lion or tioo of tion in com· of ~Ull of target com- dieulnr diculnr ti on 
+ 10 -I dtnaity pootnt in plant in pbce poneot to line to line of 100 

fc.-"I per pound of nir In sll•ne or fire of firo of 10 of fire, of 6.ro. yon!A 
aeeond in weight or - 10 of fire or 10 of 10 knots. •.-! e.-1 In 
initinl of pro- per or 10 knot~. Imo ta. or 10 of 10 sight 

velocity. ioctilo. t"Oml . knota. kooto. kooto. bar. 

I 10 II 12 13 1• 15 IG 17 18 19 
- -

Yard• l'ordf. Yard1. l'ord1. )' orth. Yardr. Yord1. Yardr. Yard1. Yard1. Pod. 

4 ,000 20 26 07 JO l(i 26 5 21 26 10 

4 , 100 21 26 102 10 17 27 5 2!t 27 10 
4,200 21 26 107 11 17 27 6 22 27 11 
4 ,SOO "" -- . l!6 112 11 17 28 6 23 28 11 
4 ,400 22 !!(I 117 12 18 29 6 \t!j 29 12 
4,600 22 "" -' Hl!t 12 18 so (l !! L so 12 

4 ,600 2.'l 2() 127 13 18 31 7 u Sl 13 
4 ,700 23 26 182 l ll 19 32 7 u !12 13 
4,800 l!!J 25 187 14 J9 33 7 20 SS 14 
4, DOO 2·l 25 141! ·15 10 3•1 7 20 S4 14 
5,000 21l 2.5 148 I r; 20 95 8 27 Sil 15 

6, JOO 24 24 154 16 20 36 8 27 S6 15 
l.i ,200 25 24 160 J7 20 87 9 28 87 16 
6,500 25 23 166 17 21 :JS 9 28 SS 16 
6,400 2.; 23 172 18 21 39 10 'i?O so 17 
6,500 2G 22 178 19 21 40 10 2!1 •lO 17 

6,600 26 22 181 1:1 2~ 41 11 so .n 18 
l.i' 700 O(' _, 21 JOO 20 22 42 11 :JO 42 19 
ll,800 20 'i?O 100 21 0(1 -- ·13 12 SI 4~1 19 
6,000 27 20 203 2 1 28 44 12 :l l 114 20 
6,000 27 1 !) 200 2-t 2~ 45 1 ~j ~12 41; 21 

6,100 27 IS 2HJ 2:1 23 46 13 32 -10 21 
6,200 27 JS 222 2:1 2."l 47 l.J. S3 ·17 22 
6,800 28 17 2>!9 2-l 2l 48 14 !IB 4$ 23 
6,400 28 10 235 25 21 49 15 SI 40 2S 
6,IJOO 28 15 2-12 26 24 50 15 SI 50 24 

o,ooo 28 1-1 249 27 24 51 16 35 5 1 2.5 
0,700 28 13 256 28 25 52 lG S6 52 26 
6,800 29 12 203 20 25 58 17 56 !iS 27 
6,900 20 11 270 :JO 2.5 54 17 87 64 28 
7,000 20 10 277 SJ 2.5 56 18 ~8 /j(J 29 

13 



D 
RAl'rGE TABLE l•'OR 5-INCH GlJ'N". 

\VE1GH'I' OF P no.TECTILE, 50 l'ouxos. lN1T1A1, \ 7F:LocrTY, 3150 1''.S. 

'tandard po'vdcr tc1npcralure, 90°F.; 
Y:irintion of + 10°F. changes the initial velocity ± 20 r.s. 

-- - -
l 

lntte:11t 
in angle Dan~cr 

Angl• ol oldc- '"""" ~!aD-

~ dqxuture=an»o rmtutt Ai:.d• T..,,..of ~in~ Dnh. roe a mum 
or uevatio11 for IOU or fall. 6igb1. velorit)·. 1.n,..i ordi-
plua jump. )anl• 20 ltet nnte. 

incrm.._• bi&h. 
1n r:tn,.e. 

1 2 2n ~b 3 1 b 0 7 8 

- - - -
Yt>1d1, • • Mitoulfl. ,lllnutu. • • Suomu . Ft.-ctc•. l' ,.,.1 •• 

y "'"'· Ped. 

7,000 8 22.2 202.:l 4.8 (j 36 9.86 l ,·l71 2!3. l 69 !l9.i 

7 ,100 3 27.0 207.0 •L9 5 46 10.07 1,45(; 24.4 G7 410 
7,200 3 31.9 211 .9 6.0 • 

" (;1 10.28 l ,~9 25.6 6.) 427 
7,300 3 86.9 216.9 5 . l G 08 10 .4!1 1,42.'J 

. 
116.6 G!l 4.i5 

7,400 s 42.0 222.0 5.2 G 111 10.70 1,407 27.7 01 468 
7,500 8 47.2 2%7.2 (j. 3 G Sl 10.91 1,802 28.9 59 482 

7,600 8 52. /j 232.5 r. .s 6 1JS I l.13 1,377 80.1 57 50'! 
7,700 s 51.8 257.8 Ii ... 0 55 11.36 1,862 Sl.8 55 625 
7,800 4 08.2 248 .2 .'i.4 7 07 11.57 1 ,8•l7 82.0 5.i 51,4 
7,000 4 08' () 248.6 5 .5 7 20 11. 79 l,SSfl ss.o 52 506 
8,000 •l 14 . 1 254.l 5.5 7 S:J 12.01 1,SIO 85.2 lil 588 

8, JOO 4 )9.6 259.0 /l.6 7 46 12 . 2·l 1 305 
' 

36.6 •}9 Gll 
8,200 4 25 .2 265 .2 6.1 7 69 12 .47 l ,2!11 ss.o ·18 685 
8,800 4 30.9 270. 9 6.9 8 13 l !l.70 1,278 S0.5 •JG 659 
8,•100 •l 36.8 276.8 (l.0 8 27 12 .93 l,26a •II . 0 •15 68! 
8,600 4 42.8 282.8 G. l 8 41 18.17 1,252 12.6 JS 710 

8,600 4 48.9 288.0 6.3 8 GG 13.41 I ,!!<JO "1.2 •}2 737 
8,700 ,, 51;.2 295.2 6.l 0 10 13.65 1,228 ~11.S ·il 76! 
8,SOO 5 OJ . 6 801 .6 Cl. 5 f) 25 T!l.89 l '217 '1-7. Ii •10 792 
8,900 5 08 . l fl08 .1 6.7 9 40 14.14 1,200 1}!1. 2 39 821 
o,ooo 5 1 L S 914.8 6.8 0 56 14 .39 1, 195 5 1.0 98 851 

9, 100 6 21.6 S21.6 6.8 10 12 11.64 l 185 
' 52.0 81 881 

9,200 6 28.4 328.4 6.9 10 2S 14 .89 1, 115 !i I. 8 86 912 
9,300 5 35.S 985.S 7.0 10 4-J 1.; . 15 1,165 56.8 85 014 
9,400 6 42 .3 342.S 7. l 11 01 15.41 1,156 58.8 31 977 
9,600 6 40 .4 349.4 7.2 I I 18 15.67 1,147 G0.9 38 1,01 l . 

9,600 5 66.6 366.G 7.3 11 35 1.;. 9S 1, 138 68.0 S2 1,046 
9,700 6 OS.9 86!L9 1.3 11 58 16. 10 1,130 Oli.2 31 1,0s:J 
9,800 G 11 . 2 371.2 7.4 12 11 16.46 1, 122 67 .4 30 I , 12 l 
o,ooo 6 18 .6 878.6 7.0 12 29 16.73 I , 114 69 .7 2!) I, !GO 

10 ,000 6 20.2 886 .2 7.7 12 48 17 .00 1, 107 72.0 20 1,200 

14 



D 
• 

RANGE TABLE FOR 5-INCH GUN. 
WEIGHT OF l'noJECTILE, 50 POUNDS. INITIAL VELOCITY, 3150 F.s. 

Range. 

1 

Yard1. 

7,000 

7,100 
7,200 
7,SOO 
7,400 
7,500 

7, GOO 
7,700 
7,800 
7,900 
8,000 

8, JOO 
8,200 
8,SOO 
8,400 
8,500 

8,000 
8,700 
8,800 
8,000 
9,000 

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

9,ooo 
9,700 
9,800 
9,900 

J0,000 

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

• 
o ..... 

Df!\'ia· lion for 
Chllnge Cbsnge Cbsnge Change CM.nge Cbsnge tio.n for laternl 

or or or or or or De viz:\ .. latcrnl mo don 
range rango ran go range r:ingc range tion for motion of 

for for for for for for bteral of gun ~·t 
\"&rin· v:a.riA· va.riu· wind motion motion wind perpon .. perpcn· 
tion or lion of tion in com- or gun of target com- dicubr diculAr 
+ 10 - 1 density poocnt in plane in plane ponent. to line to line 

feet t>er 11ound or air in plnne or fire or fire or 10 of fire, or fi re, 
aceond in weight or -10 of 6rc or10 or 10 knota. speed speed 
inititLI or pro- per or 10 knota. knots. or 10 or 10 

vtlooity. juctllo. oout. kuut<t. knol<I. knots. 

JO II 12 13 1'I 15 10 17 18 
-

Ya"'ti. Yard•. Yard•. Yard• Yard•. Yard•. Yardl. Yard•. Yara.. 

29 10 277 Sl 2-fi 56 18 38 50 

29 9 285 32 2-0 57 18 39 57 
29 8 292 33 25 58 19 39 58 
80 7 :JOO ~ 2G 59 19 40 50 
so 6 S07 35 2G 61 20 40 01 

so 5 Slil 36 26 62 20 41 62 

so ·i S22 37 26 6S 21 42 63 
so s sso 38 26 64 22 42 6'1 
SI 2 337 39 27 66 22 43 00 
31 1 S45 40 27 67 23 48 67 
31 0 352 4l '1.7 68 24 4,1 GS 

31 -1 800 42 '1.7 69 24 4'1 69 
Sl -2 !.167 4S 27 71 '},!j 45 71 
81 -3 375 ·11 28 72 26 45 72 
82 -·l 882 45 28 73 9.7 46 73 
32 -5 390 46 28 74 9.7 46 74 

82 -7 808 47 28 76 28 47 7G 
82 - 8 405 48 28 77 99 -17 77 
82 -9 11 I !l 411 29 78 80 48 78 
88 -10 420 60 29 70 31 48 70 
33 - 11 428 52 20 81 82 40 81 

83 -12 485 53 29 82 32 49 82 
SS -13 443 5.J. so 84 SS 50 84 
SS -14 450 55 so 85 34 50 85 
84 -15 458 51 80 87 35 51 87 
34 -16 465 58 80 88 80 51 88 

84 -17 478 50 81 90 37 52 90 
84 -18 480 60 SI 91 38 52 91 

311 -19 1188 62 Sl 9S 39 53 OS 
35 -20 1195 63 :n 94 40 53 94 
85 -21 503 01 32 96 41 54 96 

• 

15 

Chang& 
In 

h~ht 
or 

!mp.\ct 
for 

vam.. 
tioo 

or 100 
ynnl6 

In 
sight 
bur. 

19 

/tttl. 

20 

so 
31 
S2 
33 
34 

S5 
80 
37 
38 
S9 

40 
41 
4S 
44 
·15 

40 
118 
·10 
50 
52 

63 
55 
50 
/JS 
59 

61 
(k'l 
611 
66 
68 



D 
RANGE TA.BLE ·FOR 5-INCII GUN. 

WEIGH'l' OF P UOJECTlL'E, 50 POUNDS. lNl'l'IAL VELOCITY, 3150 F.S. 

l'lange. 

I 

Yord•. 

10,000 

10,1 00 
10,200 
10,300 
10,·iOO 
J0,500 

J0,600 
10,700 
10,SOO 
10, 000 
11 ,000 

11, 100 
11,200 
11,300 
l l ,400 
Jl ,500 

11,000 
11 ,700 
11 ,800 
11,900 
li,000 

12,100 
12.,200 
12, soo 
12,400 
12,500 

12,600 
lS!,700 
IS! 1800 
lS!,000 
lS,000 

Standard pov,rder temperature, 00°F. ; 
variaLion of ± 10°F. changes the initial velocity ± 20 f.s. 

Int.reaao 
in angle DM!tcr 

Anglo of <>!db- apnce 
dcJ)<lrture~arJglc p!trture An;;lu 'l"in1L' or Striki11g Drift for 11 

of elevation for 100 of fall. 8~\. vclocily. toract 
pill! jw:np. yanls 20 fee~ 

inue:.tSU high. 

lo=·· 

2 2a 2b 3 4 5 6 ; 

- -
0 ' /If iftula. o1f 1't1Ut(;f. 0 ' St<011d•. Pl.·lt:C~. r rml•. )' nrd•. 

6 26.2 386.2. 7.7 12 ·IS 17.00 I, 107 72.0 ~ 

6 $$. 9 393.9 7.8 13 07 l7.2i 1, 100 7·l.4 28 
6 •l I . 7 401 . 1 7.9 l:I ~(j 11.54 1,09 J 76.8 2.i 
0 1J!) . 6 •JOD.6 8.0 13 .J;'j 17. 81 I ,088 79 .3 £7 
6 57 . (j 417.(l 8.1 l •J o ~ 18. 01) 1,082 81. !l 26 
7 05.7 425. 7 8.3 l ·I O•l •• 18.37 I, 07(1 8L5 26 

7 14. 0 434.0 8. 4 I ·~ 42 18.65 1,070 87.!t 25 
7 !ti.'J 1H2.4 8.5 15 ();l 18.93 1,065 89.9 u 
7 S0.9 450' 9 8.6 11) 22 19 .22 ] ,060 11'.l. 7 2,, 
7 39.5 '~50. 5 8.7 15 4lt 19 .u1 1,065 95.5 24 
7 48.2 ·168. 2 s.s 16 Oi 19.SO 1,050 98 .. i 23 

7 G7.0 1177. 0 8.9 10 22 20.09 1,045 10l .1l 2:l 
8 05.9 ·~SJ. 9 9.0 16 42. :?0.38 l, 041 104 .4' 22 
s 14. 0 401.0 9' 1 17 O:J 20. 6'1 1,0~7 LOT. 1) 22 
s !l4.0 GO-L 0 O.!t 17 2-• 20. 9(1 1, 03:1 110.G 2L 
8 3!L2 513 .2 9.3 17 4ii 21 .26 1 ,020 118 .8 21 

8 42.5 5"0 5 --· 9. 3 JS 06 21.56 l '02.5 117 .0 21 
8 51.8 (131 .8 9.4 18 27 <>1 86 - . I I ,022 HW.:l 20 
9 01.2 /;,l,J. 2 0.5 18 4$ 21!. HI I , Ult) l!W.6 20 
9 10.7 550. 7 f). 6 10 09 2:2 . 46 l , 016 127.0 20 
9 20.S 560 .3 9.8 1 !I 30 22 .i() 1,0JS 1110.4 JO 

0 30.1 670.l 0. !J 10 52 23.07 1,010 13$.0 19 
r, 10.0 680.0 10.0 20 14 23 ' lIB 1,007 l!J7' 5 JO 
9 50 .0 600.0 10.1 20 36 2:3. 1)1) l , 00 I 1•11. 2 18 

JO 00.l 600.1 10. 2. 20 58 U.00 1,002 14'1. 9 18 
10 10.S 610.S 10.S 21 20 2,i,31 1,000 148.0 JS 

10 20.0 620.6 L0.4 S!l 4S! 24.62 998 15S!. 5 17 
JO 31.0 6Sl .O J 0. li 2S! 04 ~4.9$ 996 156. 4 17 
10 41. r, (i.11 .5 10.7 S!l! 26 S!.5. 24 994 1()6 ... L7 
JO 5S!. S! 652.S! 10.8 2S! ·IS 115. 56 90S! JGL.i HJ 
1 I 03 .0 603.0 10.9 2.3 10 S!.5 . 88 990 108.(l 16 

-
l fl 

:O.lnxi· 
Ulum 

orJi. 
nnte.. 

8 

"'"~· 
J ,200 

1 ,2-11 
l , 28., 

l,S26 
1 ,~170 

1,415 

l,'160 
1,506 
1,553 
1,tlOl 
1,650 

l, 70 L 
1, 758 
1,806 
1,860 
J '915 

I I 071 
2,028 
2,087 
2., 147 
2,208 

2,271 
2,335 
2, •100 
2, ·1611 
2,51"1 

!t, (IO:l 
2, 67:3 
2, 7•15 
S!,818 
S!' S~>:l 



D 
• 

RANGE TABLE FOR 5-INCH GUN. 
WE1onT OF PnoJEcTrLE, 50 Pom-.-ns. INITIAL VELOCITY, 3150 F.S. 

Standard po\vde1· tern pern.ture, 90°F.; 
variation of + 10°F. changes the initial velocity + 20 f.s . 

Dcvia· Change 
Dev Ill· tlon for lu 

Cbnngo Chon go Cb.'lugo ChaoKo ChllnR• C!i,iuge tion for lot~rol heigh~ 

or of or or or or Dev~- !au.ml motion of 
n.tng" rooge range rl\ogo mngo mnge tion for motion or Im poet 

for !or for for for for btoral of gun t.ergct for 
RaDg6. 

. ,·an.a- va.ria- \"Via- wind 1notioo motion ..-ind perpen- perpen- va.ria-
taoo of lion or tion in com- of gun of l.3rget com- dieW.r dicular tloo 
+ 10 -I density J)OD4.'11L in 51lnne in plnne poocnt to li110 to line or 100 

f.,.l per pound of air io pbue of fire or fire or 10 or6re, or fi~. yards 
1rconJ in weigh~ of -10 of fire of 10 or 10 knota. ·-' sa-1 In 
initial or pro- per or 10 knoto. kDota. or 10 or 10 sight 

vclooity. iectile. cent. knots. knots. knots. bar. 

I I() II 12 13 14 15 16 17 18 19 
-

Y11td1. r.,.,, .. Yardt. Yordt. )' arde. )'ord" l' arda. l~ ard•. }' artl1. Yordt. /lut. 

10,000 35 -21 503 6l 82 06 'n 5<• 96 68 

10,100 95 - 22 510 05 82 07 42 55 97 69 
10,200 35 -23 518 67 32 99 ·lS 65 99 71 
10,300 35 -24 525 GS 32 100 44 56 JOO 73 
10,400 36 -25 533 60 33 102 45 56 102 74 
10,500 36 -26 510 70 33 103 47 51 lOS 76 

10,600 :l(J -27 547 7'.l. 3!1 105 48 51 105 78 
10,700 :JG -28 551 73 33 106 49 58 106 80 
10 ,800 !lO -29 1i6 l 7•l 33 108 50 58 108 82 
10,000 !)7 - 30 668 75 3•1 100 51 59 100 84 
11,000 87 -81 075 77 3•1 111 52 59 111 80 

11,100 37 - 32 58-l 78 3 1 112 58 60 112 88 
11,200 37 -33 :';89 79 S l ] 1 ~ 54 ()0 111 90 
11,300 37 -34 596 81 s~ 116 55 61 116 9!l 
11,400 38 3-- :> 603 82 35 117 56 61 117 94 
11,500 SS - 86 610 83 Su 119 58 ()2 119 96 

11,000 38 -36 617 85 35 121 5!l G!J 121 98 
1l,700 :is -37 Ci23 116 !J;j Hl.'l 60 ll!J 123 100 
11,800 !lR -88 030 88 35 124 GI 64 12-1 102 
11,900 8!) - 89 GSG 89 !J(j 126 62 64 126 104' 
12,000 ::19 - 40 643 91 96 128 6:! (JI.) 128 106 

12, 100 59 -41 6·19 03 36 130 64 00 ISO 108 
l!l,200 30 -41 6JG Ol 96 131 66 66 131 110 
12,300 39 -42 66l 96 37 139 67 67 133 113 
12,400 40 - 43 668 08 37 135 68 67 195 115 
12,500 110 - 44 675 90 37 137 69 68 1:17 117 

12,600 40 -45 681 101 87 139 70 69 139 119 
12,700 40 -46 687 103 37 140 71 69 140 122 
12,800 40 -46 694 J()I 38 142 72 70 142 124 
12,900 41 -47 700 106 SS 144 74 70 14'1 126 
lS,000 111 -48 707 10B ~18 140 75 71 146 128 

17 
• 



D 
RANGE TABLE lt'QR 5-INCfI GUN. 

WEIGHT OF' PltOJECTlLE, 50 POUNDS. INITIAL VELOCITY, 3150 ~'.S. 

&nao. 

I 

Yon!I. 

IS,000 

IS, 100 
13,200 
IS,300 
l S, 400 
lS,600 

lS,000 
18,700 
18,800 
18,lJOO 
14,000 

14, tOO 
14,200 
14 ,800 
11,400 
14,600 

14,600 
14,700 
14,800 
14,000 
15,000 

15, 100 
15,200 
16,SOO 
15,400 
15,500 

16,600 
15,700 
16,800 
t5 ,000 
16.000 

Standard pO'l\•d(>r temperature, U0°F.; 
varia.tion of ± 10°F. cha.ngcs the initiul velocity ± 20 f.s. 

-

Increase 
In on&l< O..actr 

Andeof o( d., •Pl' .. 
doJ)llrturc •a.nglo parturc Anglo Time or StrikinP. Drl!t.. for• 

or clc\'ation for 100 of foll. lligbl. vclodt.y. lt1tge1 
plus jump. yords ~ f<et 

increi....~ high. 
• 1n rang~ • 

• 

2 2" 2b 3 4 6 0 7 

-
0 ' ,\finWri. . \lintdt•. • • Srcond• • F1 . ..,,..u. l'or<U. 1• arO.. 

11 os.o (l(lS. 0 10.9 2:l 10 2.5.88 990 168.0 16 

11 IS.I> 678. 9 11 . 0 2S 52 26.20 088 17~.8 16 
11 24.0 684.9 11 . l 23 r,4 26.52 080 177.0 15 
11 36.0 096.0 11 . I 2'1 10 26.84 081 181 .s 15 
11 47.1 707.1 11 .2 24 so 27 .16 082 18.5 . (l 15 
I I 58.S 718.S l l.S i!.'l ~ 27.49 981 190 .0 11 

12 09.6 729.6 11 .4 25 25 27.82 980 104 .5 14 
12 21.0 741.0 tl.5 25 48 28.15 070 HI!> . t l •I 
12 32.5 7/i~.5 11.6 2(1 11 28.48 078 203.7 14 
12 44. l 764.l 11.7 2(1 34 28 .82 977 208.4 19 
t2 55.8 775.8 11.9 26 67 29.10 976 213.1 t3 

13 07.7 787.7 t2.0 27 20 29.50 {)75 217.0 IS 
13 19.7 799.7 ·~-1 27 48 29 .85 fl74 ~'l.8 tS 
lS Sl.8 811.8 l't.2 21! 06 80.20 073 227. 7 12 
111 44.0 tllle•L 0 J'l.3 28 20 :JO . 56 072 2~l2 . 7 12 
ts 56 .S 886.3 12. 4 28 52 S0.90 971 237.8 12 

t4 08.7 8'18 . 7 t2.5 20 lG 81 .25 070 218.0 12 
11 2l.2 11()1 .2 12. G 29 !lS 81.60 000 ~8.8 l'l 
l ·l 33.S 87S.l3 12. 7 llO 02 81.95 ll68 253 . 7 11 
l •I 40.5 880.5 12.S so 26 lJ2. 30 967 251>.l 11 
t ·l 50.8 800.3 18 .0 80 50 82.65 907 264 .G I I 

JI; 12.S 012.3 13. l 8t t3 S.'l. 00 067 270.1 11 
16 25.4 925.4 IS.2 St 30 88.35 067 275. 7 I I 
16 38.G 938.0 J:L4 lll 50 9-'l . 70 907 281 .4 11 
lG 52.0 052.0 13.5 32 22 34.06 008 287.2 10 
10 05.6 005.G 1!'.I. 7 32 11-5 54.tii 908 293.0 JO 

16 19.2 070.2 13.8 3.'l OS S-1. 78 008 29$.0 10 
16 3S.O 99S.O 14 .0 SS 31 S5. 14 008 501.0 10 
16 47.0 1007.0 l 11. I 33 5-1 35.51 068 311.0 JO 
17 OJ.I lOil. J t4.S 3·1 17 35.88 000 S17.2 10 
17 15 . ,, 10811.4 14.4 84 40 36 .25 009 S'l3. 5 10 

18 

MW. 
mum 
ordi-
113(0. 

8 

Pm. 

2,8~ 

2,91l8 
s, 0.15 
~1. 12! 
3,201 
3,286 

3,869 
S,4S! 
S,540 
~l, 628 
s, 717 

s,sos • 

S,900 
8, 00'\ 
4,080 
4, 186 

4,284 
4,889 
4' 48.'l 
4' r.85 
4,688 

4,7~ 

1,897 
5,004 
5, lt2 
6,222 

5,SSS 
5,440 
5,560 
5,676 
5,708 



D 
RANGE TABLE FOR 5-INCH GUN. 

\VEIOHT OF PRO.TF.CTfLE, 50 POUNDS. lNl'l'lAL V loJ J,QClTY 1 3150 11'.S. 

Baaae. 

l 

Yard<. 

IS,000 

IS, 100 
lS,200 
JS,300 
18,400 
18,500 

18,600 
IS, 700 
IS,800 
lS ,900 
14,000 

14,JOO 
14,200 
14,!lOO 
14,400 
14 ,600 

14 ,600 
14,700 
14 ,800 
14,!JOO 
15,000 

lli,100 
15,200 
15,300 
l l.l , 400 
lll ,600 

15,000 
16,700 
15,800 
15,000 
16,000 

Standard po,vder Lemperature, 90°1<'.; 
variation of ± 10°F. changes the initial velocit,y ± 20 f.s. 

0$\•i.A-
De via- tion for 

Cluoge Chaoge Cluogo Change Cb:Lo1e Cb:ui~ lioo for lateral 
of or of or of or Devi&· loteral motion 

rnngo rnngo ran go rnogu rango mnge tion for moll on of 
for for for for lor for laterol or gun Wgct 

Tillia- YW• V&n._'l- wind motion motion wind fltlptl\• perpen-
tioo of lion of tion in com· of gun of tnrge1 com· dicular dicular 

+ 10 -1 density PoDCnt in J)IJloo In pbne poncnt to lino to l ne 
r .. t per p0Wld of air in plant or fire of fire or 10 or 6ro of fire 
aecond lo wtigbt of - 10 of 6ro of 10 of 10 knot&. •-1 speed 

initiol of Pf(>. per or 10 kno\4, lmola. of 10 of 10 
velocity. iec1Ue. oenl. knots. knots. bots. 

10 II 12 13 14 16 10 17 18 

l'or.U. Yard1. Yar.U. Yard1. Yarw. l'ard<. Yar.U. Yar.U. Yard1. 

41 -48 70i 108 38 146 75 71 146 

4l -·i9 71S 110 SS 148 76 72 1-18 
41 -60 719 111 38 150 77 72 150 
41 -60 79.5 113 38 152 78 78 152 
42 -51 7S2 115 SS 154 so 78 154 
42 -52 738 117 88 155 81 74 151.l 

42 -53 744 118 SS 151 82 75 157 
42 -ll'I 750 120 38 159 SS 75 159 
42 -65 756 122 SS 161 84 76 161 
43 -55 762 124 SS 1()3 86 76 16.') 
4!3 -66 7G8 126 39 1()5 87 77 165 

49 -67 77•1 127 S9 167 88 78 167 
·l~I -68 780 JS!!) S9 169 80 78 160 
43 -50 786 131 39 171 91 79 171 
44 -69 792 133 . 89 172 92 70 172 
44 -60 798 135 39 174 9S 80 174 

44 - 61 804 187 89 176 94 81 176 
4'1 - 62 810 ISO so 178 96 81 178 
44 -62 816 141 89 180 97 82 180 
45 -63 822 l •l!l so 1 Sil 08 82 182 
45 -6'l 81!8 1'15 !39 184 100 SS 18'1 

4,5 -01.l 8:34 147 89 lSG 101 84 186 
45 -05 840 149 39 188 108 84 188 
45 -GG Sl5 151 39 190 1()-l 85 190 
46 -67 851 153 89 192 106 85 192 
46 -68 8.57 155 39 194 107 86 194 

·16 -68 863 167 39 196 109 87 196 
46 -69 868 150 39 198 110 87 198 
46 -70 874 161 39 200 112 88 200 
47 -71 880 lGS 89 202 113 88 202 
47 -71 886 165 89 204 115 89 204 

19 

Chango 
In 

bdgbt 
of 

hnPGcl 
for 

""'"'" lion 
o( 100 
yarda 

lo 
•la.ht 
bu. 

10 

Put. 

121l 

ISl 
ISS 
136 
198 
140 

14't 
145 
147 
110 
152 

154 
167 
150 
162 
164 

167 
170 
17S 
176 
170 

181 
184 
187 
100 
l!lS 

196 
JOO 
202 
205 
208 



D 
RANGE TADLE FOR 5-INCIT GUN. 

WEtGflT oF PnoJECTILE, 50 Pou~os. 1~1T1AL \ rELOCITY, 3150 F.s. 

-

RanJO. 

I 

l'crd'-

16,000 

16, 100 
16,200 
10,!JOO 
16, 400 
16,CiOO 

10 ,000 
16,700 
10,800 
16,900 
17,000 

17' 100 
17,200 
17,$00 
17,400 
17,500 

17.600 
17,700 
J7,ROO 
17,900 
18,000 

18, 100 
18, 200 
18,300 
18, 100 
18,600 

18,600 
18, 700 
18,800 
18,000 
lll.000 

Stnnda.rd powder tcrnper11l11rc
1 

90°F.; 
variation of ± 10°F. changes the initial velocity ± 20 f.s. 

-

·~-io onJlt ().\Or.tr 
Angle of of do- 1pi1aa 

doparture •AD&lo port- Angle 1'imeof Striki113 Drift. for a 
of dontioo f°' 100 ofbll ftiJhl \..loci17. -Stl 
pl111 jump. )'lln!• 20 fetl 

incriW!~ high. 
lo ranee 

2 24 2b 3 ~ 5 G 7 -• • Mlnvlt,1. Mi•vleo. 0 • S<ttm.U. Ft .... «1. ror.U l'ard• 

17 16 .4 1,035 . I l•L4 S-1 40 :l().2j 969 82S.5 10 

17 29.8 1,010.s l •LG S5 OS SG.62 969 320.0 9 
17 44.4 1,00-4.4 J-L7 S5 26 SG.90 070 380 .·I 0 
17 60.l 1, 0711 .1 14.9 !J/j 40 37.37 970 ll4•!J , 0 !) 
18 14 .0 J ,OO LO 15 .0 56 l'l 37.75 971 519.6 9 
18 2!) .0 1,109.0 JS.2 56 5.; 38.19 971 556.S 9 

18 4'L2 l, 124.2 16 .3 so 58 SS.52 071 SGS. I 0 
18 59.5 1,139.S 15 .5 !J7 21 88.91 972 570.0 9 
19 15 .0 I, 155.0 l(i.6 !J7 41 39.80 97!J 877.0 9 
19 30.0 1,170.6 lo .8 :.J8 07 :JO. 70 973 88-l. 1 s 
19 40. I 1,186. 4 l !i.O SS so 40.10 975 391.S 8 

20 O:l .:l 1.2~.s 16 .1 88 5t 10.50 974 sos.o s 
20 18.4 1,218.4 lG.2 S9 1 ·I ·10 90 975 4-00.0 s 
20 S·i . 6 1,i!!l 1.6 10 .. 1 !JO 80 41.31 975 41$.5 s 
20 51.0 1,i!51.0 IG.5 !J!) 58 11. 72 970 4111.1 8 
!11 07.5 l ,267.5 16' 7 ·II.' 20 12 . l!J 977 428.8 8 

21 21.i! 1,284.2 16 .8 40 42 12.55 978 4SG. () 7 
111 41.0 1,301.0 17.0 41 0-l 42.97 9i!l 444.5 7 
!11 58.0 l,:J l 8.0 17. 1 41 26 •IS. 39 980 452.6 7 
22 15 . 1 1 ,:JS6.l 17 . 'l ·II 48 IS . SI! 981 460.7 7 
!Ii! 32.S J,S52.3 17.S 12 JO •11.25 982 109.0 7 

!!i! 4!), a 1 ,SGO.o 11 .. 1 12 32 I l.68 985 ·177 .6 7 
!?.~ 07.0 J,!187.0 17.6 ·12 51 45 .1] 983 4$6 . 1 7 
es 21.0 l , 101.G 17.7 l!J 17 45.53 986 491.8 7 es 42.8 1 , 122.:J 17. !) •IS •10 45.91> 988 60S.o 7 
24 00.2 J ,41\0.2 JS. 1 1\1 O!J •IG .48 080 612. li 7 

2-l 18.S 1 , 158.S 18.S 44 25 ·16.88 991 521.6 6 
24 80.0 1,.110. 6 18.5 114 47 47. 8$ 992 630.8 0 
2-1 65.1 1,495. l 18.7 •15 00 •17. 78 994 540.2 6 
25 JS .8 1,51S.8 18.9 45 !Jl 18.24 995 519.7 6 
25 82.7 1 .. 5S2.7 I 0. 1 45 oS 18. 70 007 659.S 0 

20 

Mod-
mum 
mil-
11:.llC. 

8 

l't-1 

11,793 

ii,OIS 
G 'O:J;; 
6, JI)() 

6,287 
6,117 

0,650 
O,GSG 
0,825 
0,067 
7,11~ 

7,260 
7, ll l 
7 665 
' 7,722 

7 ,88'2 

s,01:; 
8,211 
s,sso 
8,652 
8,7'l7 

8,006 
O,OSB 
O,i!70 
0,457 
0,0·17 

!l,fUO 
10, 086 
10 255 , 
JO, h~7 
10,0li! 



D 
RANGE TABLE FOR 5-INCH GUN. 

WEIOIIT OF PnoJ"CTILE, 50 Pou:-'os. INITIAL VELOCITY, 3150 F.s. 

Ranio. 

I 

Yard•. 

16,000 

16, 100 
10,200 
16,SOO 
16,400 
16,t;OO 

16,600 
16,700 
16,800 
11,000 
17,000 

17' 100 
17,200 
17,300 
17, 100 
17,500 

17. 600 
17,700 
17, KOO 
17,!lOO 
18,000 

18, JOO 
18,200 
18,300 
18,400 
18,500 

18,600 
18,700 
18,800 
18,000 
19,000 

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

Devin· 
Devin· lion for 

Cb.•1111e Change Cb3nge Chango Cb•ngc Cb:uige tion for lotcl'31 
or of of of or of Do via· Intern I motion 

rsogo range range rnORO rnngo range tion for rnot.loo of 
for for for for for for lateral or gun br\lct 

\ "&JiO• ,.w. ,·aria· .. ind n1otion 1notion trind perpeo. petpeD• 
tioo of tlon of tion in com- of1un or target <Om· dicelor dlculnr 
+ 10 -I density ponenl in pbne in plane ponen~ to lino to lino 

feet pu powid of '\ir in pbne .. r lire or fire or 10 or liro of fire 
8C<ODd in woigbt of -JO of firo or 10 or 10 knots. e)le<d •peed 
i nlllol orpn>- per or 10 koota. knots. of 10 of 10 
velocity jcctile. ""''· knoll. knob!. knot&. 

10 II 12 13 H IS 16 17 18 -
Yatd• Yard.. Yatdl. Yardl Yardl. Yard•. Yord1. Y ardl. Yard•. 

47 -71 886 105 :J9 20·1 115 89 204 

47 -72 892 167 S9 206 116 90 206 
•17 -73 897 169 S9 208 118 00 208 
47 -74 903 171 S9 210 119 01 210 
48 -7•' 909 174 S9 212 121 91 212 
18 -75 915 176 so 215 122 OS! 215 

'18 -76 921 178 so 217 124 93 217 
•18 -77 926 180 30 219 125 93 219 
48 - 78 9S2 18!l so 221 127 94 221 
1lO -78 9SS 185 90 22:.l 128 04 228 
,,9 -79 9cl/I 187 39 225 130 05 225 

49 -so 951 190 99 S!~ 131 96 228 
ll) -81 958 192 39 2:!0 183 96 'tSO 
•10 - 82 965 191 39 232 134 97 'l,52 
50 -SS 972 197 :JI) 234 lSG 98 234 
50 -83 979 100 !!9 237 137 99 237 

liO -84 986 201 39 239 JS9 99 239 
:;o - 85 998 203 39 241 140 100 ~11 
r.o - 86 I, 000 206 39 2:J.4 142 101 24-l 
5l - 87 l ,007 208 HO 2·16 14:3 102 246 
51 -88 1,01 1 210 so 2-18 1·15 103 2'18 

51 -S!J 1,022 212 39 251 146 103 251 
51 - 90 1,0SO 211.i 39 253 148 104 255 
51 - 91 1,038 217 89 256 1·10 105 256 
52 -92 1,0~6 219 :JI) 258 151 106 258 
5:? -94 1 05.l 

' 
2~2 89 261 152 107 201 

52 -9.; I,062 224 89 263 154 108 26S 
lit - !JG 1,070 2t6 39 266 155 109 266 
52 -07 1,078 229 39 268 151 110 268 
6!l -· 98 11 086 2.'ll no 271 159 11 l 271 
63 -99 1 . 094 234 so 278 161 11 2 ~73 

21 

Vbnnge 
In 

height 
or 

Impact 
for 

varla· 
tlon 

of 100 

r•rda 
In 

ei11ht 
bar. 

•.O 

Put. 

208 

211 
214 
217 
220 
223 

226 
'l,30 
288 
236 
239 

!MS 
216 
219 
252 
256 

259 
262 
265 
269 
272 

276 
Q-9 _, 
!t8S 
286 
290 

293 
297 
301 
305 
:100 



D 
RANGE ,.!"'ABLE 11'0R 5-INCif GUN. 

'VErGn•1• OF PnoJ i;c•rtLE, 50 I>ouxns. l NI'L'lAL \ '1;LQCIT\", 3150 ~'.S . 

-

Raoge,. 

I 

Yat.U. 

10,000 

10, 100 
19,200 
19,SOO 
19,400 
19,600 

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

20, JOO 
20,200 
20,SOO 
S!0,400 
20,600 

20,600 

"'°· 700 
20,800 
20,000 
21 ,000 

21 , 100 
'tl ''lOO 
21,SOO 
21 ,1100 
21,500 

'tl,600 
21 , 700 
21,800 
21 ,000 
22, 000 

, tandnrd po,vdcr l.('rnperat.urc, 00°F.; 
variat ion of ± 10°F. changes the initia l vc• locity .t 20 f.s. 

lnet<lMC 
In ••Kit Jhnger 

Anglo or of de- ·-dtporturo•aoglo p:irtwe Anglo Time or Striklna J)Tifl. ror a 
or dovation for 100 or 1.i1. ffigbt. \eluciL>·. to.rge~ 
p1,.. jump. )'afd• 20 re.et 

oncra.ae hl~b. 
lo r1,nso. 

2 Zn 2b 3 4 6 6 7 

• ' Alinuln • ,\linut<• • • • ~tu11d1. Ft.-. l'arct.. l'or.U . 

25 82.7 l,531!.7 19. I 45 GS 48.70 997 650 .s 6 

25 Gl. 8 1,651.8 10.S 46 1r. 49. LG 908 509.l 6 
26 11.l 1,571. l 19. G 46 37 ·~9. 62 1,000 570. I 6 
26 S0.7 1,590.7 19.9 46 50 50.00 1,00l 689 .·~ 6 
26 60. 0 1,610.G 20.2 47 21 50.56 1,00$ 600.0 6 
27 10.8 1,6S0.8 l!0.6 47 4!l 61 .<» 1,ro& 610.6 6 

't7 81.S 1, 651 . 3 20.8 118 06 Gl.62 l '000 G2l. G 6 
'/,7 62.1 1,672.1 21.1 48 27 51!. 01 1,008 632.0 6 
28 JS.2 1,693.2 21.4 48 49 5't.50 1,010 O~S.9 6 
28 Sl .G t,714.6 21.8 49 11 53.00 1,012 655.4 6 
28 6G.4 1,7:!6.4 22 . l 49 SS 58.51 1,01 l 667.2 6 

I!!) 18 .li 1,758.6 22 .•I 40 50 5'1 . O!J l ,OlCJ 070. S 6 
29 40.9 1,780.9 22.9 iiO 19 .; l. /j() 1,018 001.7 o 
so OS.8 1,800 .S 23.S .j() 42 55.10 1,0iO 70 1.4 G 
so !t7. I 1,827. l 2!1.6 .; I 05 55.65 1,0H 717. 4 6 
so 50. 7 1,850.7 24.2 5L 28 5G.21 l,~ 7S0.8 5 

SI 14.9 l , 874. o l!tL. 6 51 61 56.78 1, 026 7•1 l. 6 5 
Sl 89.5 1,899 .5 2,; . I! 52 15 S7 .S6 I, 028 758.8 5 
S2 0.1. 7 1,9~.7 2:i. 7 52 89 57 .95 1,030 773.4 ll 
82 S0.4 1,950.4 20.1! 53 03 58.55 l,03i 788.4 5 
S2 56.6 1,970. 6 2G.9 53 27 59.15 1,031 803.8 5 

SS 28.5 2,003.5 27.G 53 51 59.77 l , O!!O 819.7 5 
SS 51. l 2,0Sl. l 28.S 54 15 ll0.41 1,038 SSG.2 5 
S4 10 .4 2,059 .4 29 .l 54 39 Il l . 07 ] '0·10 853.3 5 
8<1 118.6 2,088.5 il9.9 55 03 01. 75 1,0.12 871.0 5 
S6 18. l 2, I 18.4 S0.9 55 28 62.46 l , 04-1 880.S 4 

SS 49 .S 2, 149.8 Sl.9 55 6:l 63. 17 1,016 008.S 4 
S6 21 .2 2,181.2 SS. l 50 18 GS.91 1,018 928. I 4 
86 54.S 2,214.3 311.3 56 43 64.67 1 ,050 948.8 4 
87 28 .6 2,248.6 :l5 .8 57 08 65.45 1,052 970.5 4 
SS 01. I 2,284.4 !!7. 4 57 SS 66.25 I .051 993.S 4 

22 

Ma•i· 
mum 
ON>-
nat.e. 

8 

11«1. 

10,642 

JO,&iO 
11, 001 
I I , 276 
11 ,402 
11 , 712 

ll ,035 
12, 16 l 
l't,890 
12,622 
12,857 

l ll,005 
IS ,336 
IS,580 
13 ,827 
14,077 

14,SSI 
11,590 
1 l ,1155 
15, 127 
16,407 

16, GOO 
16,905 
10, 305 
16,627 
16,062 

17 ,SI J 
17,675 
18,055 
11~,.152 

18,867 



D 
RANGE TABLE FOR 5-INCI-I GUN. 

WEIGHT OF l:>RO.TECTILE, 50 POUNDS. INITIAL 'i7E LOC1TY, 3150 F.S. 

Range 

1 

f OTdl. 

19,000 

19, 100 
19,200 
19,SOO 
19,400 
19,500 

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

20, 100 
20,200 
20,SOO 
20,400 
20,500 

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

21, 100 
21,lWO 
21,300 
21,400 
21,500 

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

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

De via· 
Devin· tion !or 

Change Change Change Change Chango Change tion for lateral 
of of of or of of De via· lat.era! motion 

range range raogo rnngo mogc rnogo lion ror Jnotion of 
for for for for for for lateral of gun target 

Vl'lria .. V3rin- vnrin· \Vind root ion loot ion wind J>crpen- per pen· 
tion of tioo of tion in com· of gun of t."gct com· dicular diculor 
+ 10 -1 density ponent io plaue io plane ponent to line t-0 line 

foot 1,... J)Ound of nir in plane of firo of Gre of 10 <•f fire. of 6ro 
l>C"COnd in weight of -10 of fire of to of 10 knota a peed speed 
initial of pro- per of 10 knots. knots. or 10 of 10 

velocity. juctUo. cent. knots. knot.I. knots. 

10 11 12 13 u 15 16 17 18 

Yard&. Yard•. Yard.!. Yard& Yarda. Yarda. Yard• Yard•. Yard1. 

53 -99 l, 09·1 234 39 273 161 112 273 

58 -101 1, 103 286 39 276 162 llS 276 
"'.! C); -102 1,112 289 99 278 16•1 114 278 
53 -103 1, 121 241 89 281 166 115 281 
54 -104 1,130 ~4 89 288 168 l 16 288 
54 -106 l, 139 246 89 286 169 117 286 

54 -107 1,148 249 40 289 171 118 289 
54 -108 1,157 252 40 292 178 119 292 
54 -10!) l , 166 255 40 295 175 120 295 
55 -Ill 1,175 gss 40 298 177 121 29.8 
55 -112 1'18·~ 201 40 SOI 179 122 301 

55 - 118 1,193 264 40 304 181 123 804 --;)C) - 114 J ,202 267 40 807 183 124 S07 
55 - 116 1,211 270 41 310 185 125 SlO 
56 -117 1,220 278 41 313 187 126 SIS 
56 -118 1,229 276 41 Sl6 189 127 316 

56 -119 1,288 279 41 319 191 128 319 
56 -121 1,247 282 41 322 193 129 322 
5(1 - 122 1,250 285 42 325 195 131 825 
57 -HW 1, 265 288 42 329 19'7 132 320 
51 - 125 ] ,274 291 ·!2 333 199 134 833 • 

57 -126 1,282 294 4S 337 201 135 387 
51 -127 1,290 297 •IS 341 203 187 341 
51 -128 1,298 300 44 845 205 138 345 
58 - 180 1,906 303 44 340 207 140 3•10 
58 -131 1,314 306 •15 353 209 141 853 

58 -132 1,322 309 46 357 211 143 357 
58 -133 1,330 312 47 361 214 144 361 
58 -135 l,SS8 315 48 365 217 146 S65 
69 -136 1,!Yl6 319 49 369 liO 148 960 
5!1 -137 1.~5~ 32.'l 50 373 223 150 873 

23 

Cbnnge 
lo 

height 
or 

lmp•ct 
for 

vnrla-
ti on 

of 100 
yards 

lo 
eight 
bar. 

19 

Ptd. 

309 

SlS 
317 
321 
325 
829 

SSS 
887 
842 
947 
352 

357 
862 
867 
872 
877 

382 
387 
393 
399 
405 

411 
417 
42S 
480 
486 

442 
449 
457 
464 
472 



D 
RANGE TABLE FOR 5-IKClI GUN. 

W ETGBT OP J'noJECTILE, 50 11ouNns. IxrTIAL \T ~11.oc1TY, 3150 F.s. 

Standard po"·der tempera.lure, 00°F.; 
variation of ± 10°F. changes t,he initial velocity ± 20 f.s. 

lncrt:Mle 

in ••Ale Ds~tt 
Angle of of d& IJ):IOO Moxi· 

llaoge. de1):1rturt' • nngle f\'\f tu re Angle Timoof Striking Drif,. for a mum 
of elcvntion for 100 or r.n. flight. vtlocily. lorgtt ordi· 
1~03 j ump. yar~ 20 r .. 1 u"to. 

i11cri'n1e high. 
in ronce. 

I 2 2a 2b 3 4 6 G 7 8 
- -

Yordl. • • J\f inultt. 1\lin1ltt1. • • .v .... d •• Pt.·•m . Yartll . l"c>r.U • /lut . 

22 , 000 SS 04.4 2,284 ,1l !17 .4 57 :l:l (l(J • 2:; l 054 • 993.:l 4 1S,8G7 

22, JOO S8 41 .S 2,821.S 39.S 5S OS 67.07 1,057 1,017.4 4 19,340 
22 . 200 S9 21 .1 2,861. J 41.4 5S SS 67.93 I,061 1,0·l!l.O 4 19 ,010 
22 ,soo 40 02.5 2,402.5 01.5 59 lS 68 .95 1,065 1,070.S 4 20,000 
22, 400 41 Oil . o 2,4G·L 0 78.0 60 OS 70.28 1,060 1,099 .(i 4 21 ,4SO 
22,500 42 22 .0 2,542.0 113. 0 61 10 72.05 1,073 1,130.S 4 2i,560 

22,600 44 15 .0 2 ,655 .0 . . 62 2-l 7•L45 1,077 1, 164 .•l :I 2..'l, 860 
I 

• 

• 
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D 
RANGE TABLE FOR 5-INCfl GUN. 

\VEIGHT OF PROJECTlLE, 50 POUNDS. lNl'l'IAL VF.LOCITY, 3150 F.S. 

Standard pov;•dcr temperature, 90°F.; 
variation of ± 10°F. changes t bc initial velocity + 20 f.s. 

Devin- Change 
Devin- tion for ID 

Change Change Chnnge Chango Chango Chnnge tlon for Jatoral heigh~ 

of or of or of of Devin- l•teral motion or 
range 1'11Di0 range ran.go mngo rang a tion for motioa o( impnot 

for for for for for for lat.<;rnl or gun tar gel for 
Rllnge. varia- vari1•- va.ria- wind motion motion wind per pen- perpon- vnrin-

tion of tion of tion itJ com- of gun of l>rget corn· c.Jicu.far diculor tion 
+ 10 -I c.iensit.>· Ponent in plnno in plane poncnt to lino to tine or 100 

foot per pound of air in plane of fire ol fi re or 10 of fire of Jiro ~':1rda 

l!CCOUd in wnip;ht ol - JO c>f fire or 10 or 10 kno!J!. •peed apcod lo 
initinJ of pr<>- per of 10 .knots. knoto. of 10 or 10 eight 

velocity. jcctllc. cent. knots. . knots. knots. bor. 

l 10 II 12 13 H 15 16 17 18 10 

Yard.. Ynrd1. )' ardi. Yar(lll'. Ya1d1. Yard" Yardr. Yart/1. y atd•. Yards. /tut. 

22,000 59 -137 1,35-l 323 50 873 223 150 373 472 

22, 100 51> -1S8 1, :!(JS! 327 50 377 226 151 877 481 
22,200 59 -140 1,370 331 51 382 22!l 158 882 •192 

22,800 59 -141 I ,378 885 59 388 233 15/i 888 505 
22. ')00 • 60 -142 1,886 340 56 996 2l17 159 89G 522 
22,500 60 -143 1,894 845 61 406 242 164 40G 545 

22,600 60 - 144 1 ,402 351 68 419 2•11) 170 419 67•1 

25 



E 
RANGE TABLE FOR 6-I:XCH GUN. 

WEIGHT OF PnoJECTrr,.:, 105 PouNos. INITIAL VELOCITY, 2600 P.S. 

Standard po,v<lcr le1npcrature, 90°F.; 
variation of ± 10°F. changes the initial velocity + 20 f.s. 

Angle ol de· Dani:er 
part11re• A111;lc Time ot Striking ap;1ce for lla•· 

R.rnge angle ol etc· or tall llii;ht ' 'clocily Ori ft a torget im111n 
vntlon 20 feet -.:>rcll.ulle 

pl ut jump high 

1 2 a 4 r, 6 7 8 

}"rlYlfiJ • ' • ' ,'{(;('()If ti H /•' / ,•IJt'C. } '(I l"(f • .-. 1·,1r·tf,., 11'cc t 

1,000 25.G 27 1.20 2,413 • 0 . 2 1,000 (j 

1,100 28.4 30 1.32 2,?. !)5 .2 1,100 7 
1,200 Rl .2 33 1. •14 2,377 .3 1,200 8 
1,300 34.0 36 1.57 2,359 .4 l,300 9 
1,400 36.8 31) 1.70 2,341 .5 1,400 10 
1,500 39.G 43 1.83 2,323 . ll 1,500 12 

1,600 42.5 4G 1.96 2,30[i .6 l,GOO 14 
1,700 45 .4 50 2.09 2,287 .7 1,700 16 
1,800 48.3 53 2.22 2,269 .8 1,800 19 
1,900 Gl.3 57 2.35 2,252 .9 488 22 
2,000 G4.3 l 00 2.49 2,235 1.0 453 25 

2,100 5i.3 1 01 2.G2 2,218 1.1 421 28 
2,200 1 00.4 1 01 2. 76 2,201 1.2 392 31 
2,300 1 03.5 1 11 2.90 2,184 1.3 3GG 34 
2,400 1 OG.G 1 I !i 3.04 2,167 1.5 343 37 
2,500 1 09.8 1 19 3.18 2,150 1.G 322 41 

2,600 l 13.0 1 23 3 .32 2,133 1.8 303 I 45 
2,700 1 16.2 1 27 3.46 2,116 1.9 286 49 
2,800 1 19.5 1 31 3. GO 2,099 2 .1 2i] 53 
2,900 1 22.8 l 36 3.74 2,083 2.2 258 57 
3,000 1 2G.l 1 40 3.89 2,067 2.4 24.G 61 

3,100 1 29.5 1 4!i 4.03 2,051 2.G 234 GG 
3,200 1 32.9 1 49 4. JS 2,035 2.8 223 7t 
3,300 l 36.3 l 54 4.33 2,019 3 .0 213 76 
3,400 l 39.8 1 r;s 4. 48 2,003 3.2 20•1 81 
3.500 1 43. 3 ., - 0~1 4.03 1,987 3 " . ., 195 86 

3,600 1 46.8 2 08 4 .78 1,971 3.7 187 !l2 
3,700 1 50.4 2 J :i 4.93 1,955 4.0 179 98 
3,800 1 G4 .O 2 18 5.08 1,939 4.3 172 104 
3.900 1 G7.7 2 24 5.24 1,924 4.6 165 111 
4,000 2 01 . 4 ., 29 5.40 1,90!1 4.9 159 Ill! -

26 



E 
RANGE TABLE FOR 6-INCH GUN. 

WEIGIIT OF PROJ"EC1'1LE, 105 POUNDS. lNITCAL VELOCITY, 2600 F.S. 

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

Devla· Dev iv· Cbunge 
Chnugo Cbnnge Ohuuge Ohnnge Change Chnnge tion for tion for Jn height ol range Devi a· lateral laterol of range of range of ra.11ge o f range olrange ol 1111· 

for vari· tion tor motion motion paot for for v11rl· atlon of for vatrl· lor wind for mo· for 1t10· lutf'ral of gun or target ation of ation of com1>0 .. tion of Uonol VllrfQ.• Range ±3 wind perpen· per pen· tlon of ±50foot· p0undsin density l\ent i :\ ~in largct in 
~om1>0- diculor dlcular ± 100 second$ or air of r,iane of f. e of plane of 

l 11ll111 l weight ±10 ver I re of 12 re of 12 I re of 12 ncnt of 12 to line ol to Une of yards in 
velocity of pro- ctr\i. knots knots knots knot• fire, fire, eight 

j cctile speecl of speed of bur 
12 knots 12 knotd 

l 10 l.l l :l 13 I 14 15 10 17 18 10 

l' arda Ya1tl1 l 'ardi< Yards rard11 Yards rarda l"Ul'dd Yat·dd Ya1·ds Peet 

1,000 35 18 5 1 7 8 . . . . . . . 8 8 2 

1,100 39 20 6 1 8 9 . . . . . . . 9 9 2 
1,200 42 21 7 1 9 10 . . . . . . . 10 10 2 
1,300 45 22 8 1 9 10 ....... 10 10 3 
1,400 48 23 9 1 10 11 ....... 11 11 3 
1,500 51 24 10 2 11 12 ....... 12 12 3 

1,GOO 55 26 11 2 12 13 ' . . . . . . 13 13 3 
1,700 58 27 12 2 12 14 ....... 14 14 4 
1,800 61 28 14 2 13 15 .... ... 14 15 4 
1,900 64 29 16 2 13 lG . . . . . . . 15 16 5 
2,000 G7 30 18 3 14 17 l. 16 17 5 

2,100 70 31 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 34 28 4 16 21 2 19 21 7 
2,500 82 35 30 4 17 22 2 20 22 7 

2,600 86 36 33 4 18 23 2 21 23 7 
2,700 88 37 35 5 18 24 2 21 24 8 
2,800 91 38 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 G 20 26 3 23 26 9 

8,100 99 40 46 6 21 27 3 24 27 9 
8,200 101 40 49 7 21 28 3 2r; 28 10 
3,300 104 41 52 7 22 29 4 25 29 10 
8,400 106 41 55 8 22 30 4 26 30 11 
3,500 109 42 58 8 23 31 4 27 31 11 

8,600 112 42 61 8 24 32 4 28 32 11 
3,700 114 43 65 9 24 33 4 29 33 12 
8,800 117 43 68 9 25 34 5 29 34 12 
3.900 119 i4 72 10 25 35 5 30 35 13 
4,000 122 44 75 10 26 36 5 31 36 13 

27 



F 
RANGE TABLE FOR 7-INCH GUN. 

WEIGHT OF PROJEC1'lLE, 165 POUNDS. I NITIAL VELOCITY, 2700 1!'.S. 

Standard po,v_der temperature, 90°F.; 
va.riat ion of + 10°F. changes the iui tial velocity + 20 f.s. 

Angle of de- Dnni:cr 
parturc= Angle Time or Striking 8p[lec for Max-

P.ange nni;le of ele· or fall flight velocity Drift 11 ta rget in1urn 
v11tton 20 feet ordinate 

plus jump high 

1 2 3 4 5 6 7 8 

Yo1-ila • • • • Seco11</1I f/'t.-Src. Yu1·<1s Yai·<ls Feet 

6,000 3 00.4 3 56 8.17 1,810 11.8 2°9 269 

6,100 3 04. 3 4 02 8.33 1,798 12.3 97 280 
6,200 3 08 .3 4 08 8.50 1,785 12.8 94 291 
6,300 3 12.3 4 14 8.67 1,773 13 .3 92 303 
6,400 3 16 .4 4 21 8.84 l,7GO 1:~ .8 89 316 
6,500 3 20.5 4 28 9.01 l,74S 14.4 87 328 

6,600 3 24.6 4 35 9.18 1,786 15 .0 84 341 
6,700 3 28 .l! 4 42 9.35 1,725 l 5. 6 82 364 
6,800 3 33 .0 4 49 9.63 1,713 16 .2 80 367 
6,900 3 37 .3 4 56 9.71 1,702 16.8 78 381 
7,000 3 41.6 6 03 9.S9 1,690 17.4 76 395 

7,100 3 46.0 6 10 10.07 1,678 18.0 74 409 
7,200 3 50.4 5 17 10.25 1,667 18.7 72 424 
7,300 3 54.8 5 25 10.43 1,656 19 .4 70 439 
7,400 3 59.3 6 33 10 .61 1,645 20.1 69 455 
7,600 • 03.8 6 41 10. 80 I 1,634 20.8 67 471 

28 



F 
RANGE TABLE FOR 7-INCH GUN. 

WEIGHT OF PROJECTILE, 105 POUNDS. . INITIAL VELOCI'l'Y, 2700 'F.s. 

Tt11nge 

l 

Yards 

6,000 

6,100 
6,200 
(i,300 

6,400 
6.500 

6,600 
6,700 
6,800 
6,900 
7 ,()()() 

7,100 
7,200 
7,300 
7,400 
7,500 

Change 
ol range 
for vari· 
ation ot 
±50 foot· 

6CCOnds 
iuitial 

velocity 

10 

Yard8 

169 

171 
173 
175 
177 
179 

182 
184 
186 
188 
190 

192 
194 
196 
198 

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

ue,·1a· UevJa-
Chrl11go Obaoge Cl1:a.1,ge Change Change tlon for tion for 
oi ra(1ge ot rarigc of range of range of range Dcvia- lateral lateral 
for vurt- tion for motio11 motion 
atioo of tor \'ari· for \vi11d tor mo· for n.lO· lateral of gun of target 

ntion of COlll[>O· tion of tion or 
±:~ density nent ln gun ln turget in \ Vi1\d porpen- scrpC1l• 

pouudsin of air of if.Jane of /ilane of j,lane of com po- dicular ictiJar 
\VCigl1t ±10 per re of 12 re ol 12 . re of 12 ncnt of 12 lo line of to line of 
of pro· cent knots knots knots knots fire, fire, 
ject i le 8J>CCtl 0 ! •t>•• tl of 

12 k r1ot-s 12 knots 

11 12 13 l·:t 15 16 17 18 

Yards Ya·rd8 Yard11 Yards Yards Ya1·ds Yards Yard11 

51 140 19 36 55 10 45 55 

51 145 20 36 56 10 45 56 
61 149 20 37 57 11 46 57 
51 154 21 37 58 11 4.7 58 
51 158 21 38 59 12 48 59 
51 163 22 38 61 12 49 61 

51 168 23 39 62 12 49 62 
51 173 23 39 63 13 50 G3 
51 178 24 40 64 13 50 64 
51 183 24 . 40 65 14 51 65 
51 188 25 41 67 14 52 67 

51 193 25 41 68 14 52 68 
51 198 2G 42 G9 16 63 69 
51 203 27 42 70 16 54 70 
50 208 28 43 71 16 55 71 

200 50 214 29 43 73 16 56 73 

29 

Change 
In height 

of im· 
pact for 
varia-
tlon of 
~100 

ya ds In 
'sight 
bar 

19 

Feef 

20 

21 
21 
22 
22 
23 

24 
24 
25 
25 
26 

27 
27 
28 
28 
29 



G 
RANGE TABLE FOR 8-INCH GUN. 

\VEIGHT OF PROJECTILE, 260' Pou NOS. INITIAL \
0

ELOCl1'Y, 2750 F.S. 

Standard po\vdcr Lcmpcrature, 90°F.; 
variation of + 10°F. changes the initial velocity + 20 f. s. 

' 
Anglo of de· Oanr er 

par turo= Angle rr11r•c ot Slrlklng ffP1lCC for M'.nx· 
n ungu lltlgle o r ele- Of la 11 llill'ht velocity Drirt a target in111r1\ 

vntion 20 fret orc.lf11att1 
pl u• Jump blgb 

1 2 .. 4 ;; G 7 n v 

rards • • • • St:oorttllf Fl.·St:o . rards I l'ardR Feel 

7,000 3 20.7 4 19 9.30 1,8iG 90 350 15.4 

. 
7,100 3 24.4 4 25 9.4G 1,866 15.9 88 3G2 
7,200 3 28.1 4 31 9.62 1,855 16.4 86 3i5 
7,300 3 31.9 4 37 9 .78 1,845 17 .0 84 388 
7 ; 100 3 35.7 •1 43 9.94 1,834 17.6 82 401 
7,500 3 39 .5 4 49 10.11 1,824 18.2 so 414 

7,600 3 43 .4 4 65 10.27 1,813 18.8 78 428 
7,700 3 47 .3 ~ 

:> 02 10.44 1,803 19.4 77 442 
7,800 3 61.2 5 08 10.Gl 1,793 20 .0 75 456 
7,900 3 55.1 5 15 10.i8 1,783 20.6 74 4i0 
8,000 3 59.1 5 21 10.95 1,773 21.3 72 485 

8,100 4 03.1 ~ 

:> 28 11.12 1,763 22.0 71 500 
8,200 4 07.2 5 34 11.29 1,753 22.7 69 516 
8,300 4 11.3 5 41 11.49 1,743 23 .4 68 532 
8,400 4 15.4 5 •17 11.64 1,733 24.1 66 518 
8,500 4 19.G 5 54 11.81 1,724 24. 8 65 li64 

30 



G 
RANGE TABLE FOR 8-IXCII GUN. 

'"EJGHT Of' l'noJEC'rlLE, 260 .Pou~DS. lNITlAL \ 'ELOCITY, 2750 P.S. 

Change 
ot r1&11i;c 
tor vnrl· 
Qtion or n nngo :!:SO foOl• 
acco11tl1 
Initial 

veloclt1 

l lO 

l 'fJ t•t/H l'ar</8 

7,000 19i 

7.100 19!1 
7,200 20'1 
7,300 "0" - ... 
7,400 201i 
7,500 207 

7,()00 20!l 
7,700 211 
7,800 213 
7,!100 " 1" -.. 
8,000 21i 

8,100 21~1 

8,:?00 ""l ... 
s.:.:oo "'':l --
8,100 ,,,,. __ ., 
8,500 22i 

Standard po,vder temperature, 90°F.; 
Yariation of ± 10°F. changes tho init ial vt:locity ± 20 f.H. 

Oevio-
Lb.augu tion for tlon for Chungc Cha~e ChanS'C Ch2ngc or range or r~ngo of roln.r~ ot range of r1&11go OcYlo· )lltera l Intern I 
fur vari· lion for motion motion 
atlon of tor var!· for wir\J !or mo· for 1nO· lulcral of J:Un ot t arget at ton of COll\JlO· lion or tlun of ±G do11•iLy nc11t f1l gun in t<trget In wind l)<'rpcn· 11orpo11· 
pounclsln COtnf'O· dtc11 IJtr diculnr 

wcli;ht or nlr or C.1 '"~of p lane of f,l .1110 or neut or 12 to llnc of to line of ±10 per re of J2 fire: or tZ re of l~ of pro· C\nt l,;1\0ll L.n(ll• Imo ta lmOl8 Or~, 6re, 
Jc<:t lie i;peed of rpeeJ or 

12 kuots 1~ l..110(• 

ll .I '.? 13 1-1 lG lU 17 JS 
-

Yar1IH Yor<lt l' o ,-d8 Yurd8 )'(JI"(/,• ) '(ll'll H 1,. (lt"t1H l'11rds I 
43 1Si 21 4!? G3 11 52 G3 

43 1G2 22 42 G·l 11 53 G4 
•13 1G6 22 •13 65 12 53 G5 
•13 171 23 ,, :.; GG 12 54 OG 
43 li5 23 44 Gi 13 5·1 G7 
43 lSO 24 4 I GS 13 6U GS 

43 184 25 44 6!) 1.3 55 G9 
4:! 189 2G 45 70 J4 5G 70 
42 194 2G 45 72 14 57 72 
42 1 !l!I 27 4G 73 1 fi 58 73 
42 !?04 28 4i 7•1 15 59 i4 

42 209 29 47 75 15 60 75 
4:! !! 1-1 29 48 76 lG Gl 7G 
41 

I 
!?19 30 48 78 lG Gl iS 

41 !?24 30 Hl 79 17 G2 I 79 
41 229 31 49 80 li G3 so 

3t 

Clin ll~ n 
In height 

ot Im· 
p<1cl !or 

v11 rl1l· 
lion of 
-j 100 

yard• In 
ali;ht 
bar 

11) 

l ·"t•ct 

23 

2:\ 
24 
21l 
25 
2Ci 

2G 
2G 
27 ,,_ _, 
28 

29 
29 
:JO 
30 
31 

• 



H 
RANGE TABLE FOR 10-INCJ:I GUN. 

WEIGHT OF PnoJEC1' tLE, 510 PouNDS. L~rr1AL \.ELOCIT\', 2700 P.s. 

SLaudard powder temperature, 90°F.; 
variatiou of ± 10°1<'. changes the init ial velocity + 20 f.s. 

Ani;lc of de· Dn11gor 
?.fax· parturCEI 

An~le Time oC Striking space for 
Range ang le or ele- Of ~ 11 Uigbt veloc.lty Drift " lnrget i 111\llll 

vntlon 20 feet ordin•te 
plus jump blgb 

1 2 3 4 IS 6 7 8 

Yard8 • ' • ' Seco11dx l~t ... r:::rc. 1"<1rd8 1t:rdtt Peet 
• 

10,000 5 10 . 0 6 54 13.93 1,748 34.2 55 784 

10,100 5 l ~. 2 7 01 14.10 1,741 35. l 54 80•1 
10,200 r; 1.8.4 7 08 14.28 1,733 3G.O 53 824 
10,300 G 22.6 7 15 14.45 1,726 :!6.9 53 8•14 
10,400 5 26.8 7 22 14..63 1,718 37.9 52 865 
10,500 5 31.0 7 29 14.80 1,711 38.9 Sl 88G 

10,600 5 35.3 7 3G 14.98 J ,704 39.9 50 908 
10,700 6 :19.6 7 43 15.15 1.697 10.!) 49 9~0 
10,800 5 43.9 7 50 15.33 1,690 41.9 49 952 
]0,900 ~ 

0 48.3 7 57 15. 51 1,683 42.9 48 9i4 
11,000 5 52 .7 8 05 15.69 1,676 44 .o 47 997 

, 1,100 5 67.1 8 12 15 .87 l,GG9 45.0 46 l,020 
1. l,200 G 01.6 8 20 16 . 0G 1,062 46.1 4() 1,044 
ll,300 6 06.1 8 27 16.24 1,()55 47.2 45 1,0GS 
11,400 6 10 .6 8 35 16.43 1,649 48 .3 45 1.092 
11,500 G 15.1 8 42 J 6 . 61 1.642 4!1.4 44 1.117 

32 



H 
RANGE TABLE FOR 10-INCH GUN. 

WECGff'l' 01'' PROJECTILE, 510 POUNDS. I NITIAL VELOCITY, 2700 F .S. 

Cbnnge 
of range 
tor varl· 
11tion of Range ±50 fOOt• 
S~COtl<ls 
ln ilinl 

velocity 

1 lO 

YanlR Yards 

10,000 276 

10,100 278 
10,.200 280 
10,300 282 
10,400 284 
10,500 286 

10,600 288 
10,700 290 
10,800 292 
10,900 294 
11,000 29(i 

11,100 298 
11,200 300 
11,300 303 
11,400 305 
11,500 307 

Standard powder temperature, !)0°F.; 
variation of ± 10°F. changes the initial velocity ± 20 f.s . 

Devin· De,•ia· 
Cl1il1lge Change Change ChUnJ;'C Chango tlon for ti01\ !or 
of range De\•ia · lateral lateral 
for vnr i .. of rnn!{e of range or ruu~c of ran1to tion for U\Ot io1' motion 
ntion of for ''ari· for wind for mo- for mo- lateral of gun of turgct ut ion of com po- tlon of tio n of 

::l-tO Witld ()Cr[len• gcrpcn-
pou11d1in density ncnt In gt11' in target In com po- ili cular icul~r of >ir of c,tane o f I.lane of j.lano of \Vl!i l;}at ±10 per re of 12 re or 12 re of J2 llCi\t Qf 12 to line of to Hue of 

of pro· cent knots knots knots knot" fire. fire. 
jecille speed of S[><l<ttl Of 

12 knots 12 knots 
11 i2 13 1·1 lo 16 17 18 

Ya1'd8 Yard~ rard$ Y<irds l Yards Yards Yard.j Yct1'd$ 

56 253 35 59 94 19 75 94 

56 258 36 60 95 19 76 95 
5G 262 36 60 9G 20 77 9G 
5G 267 37 61 98 20 77 98 
iiG 271 37 61 9!) 20 78 99 
55 276 38 62 100 21 79 100 

55 280 39 62 101 21 80 101 
55 2S!i 40 63 102 22 81 102 
55 290 40 63 104 22 81 104 
54 29:; 41 64 105 23 82 105 
54 300 42 64 106 23 83 106 

54 305 43 64 107 23 84 107 
53 310 44 65 108 24 85 108 
53 315 44 65 110 24 85 110 
53 320 45 GG 111 25 86 111 

52 325 46 66 112 25 87 112 

, 

33 

Change 
in height· 

of im· 
pact for 
\•aria· 
tion of 
±100 

yards in 
sight 
bar 

19 

Jt'tcc;i 

:l6 

37 
37 
38 
38 
39 

40 
41 
41 
42 
43 

44. 
44 
4!) 

45 
46 



I 
RANGE TABLE FOR 12-INCH GUN. 

WEIGHT OF Pno.Jl~C'J'JJ,)1), 870 POUNDS. ! Nl'l'lA.'L v~JLOCITY, 2000 F.S. 

Standard po'vder tcmpcralure, 90°F.; 
variation of ± 10°1•'. changes the i11it.ial velocity ± 20 f.s. 

Angle ol cle- Onn1t~r 
pr1rttarem Anirle Time ol Strlklni: •p•cc lor Mnx· 

nange angle ol ele- ol lull flight velocity Drift a tnri:ct ir1111m 
\ 14tiou 20 feet ordln~te 

plus jump bli;b 

1 2 " " •1 5 6 7 8 

Yonts • • • ' Scco111l• Ft.·Scc. Ya1·ds ) ' (t i"(/ tJ l•'C-Ot 

1,000 20 . 3 21 1.05 2,802 .... ... 1,000 5 

1,100 22 . 3 23 1.15 2,792 . . . . . . . 1,100 G 
l,200 24.4 25 1.26 2,i83 ... .... 1,200 7 
1,300 26 . 5 27 1.37 2,773 . . . . . . . ] ,800 8 
1,400 28.6 29 1 .48 2,7G4 . . . . . . . 1,100 9 
1,500 30.7 32 1 . 59 2,754 .... ... 1,500 10 

l,GOO 32.8 3•1 1 .70 2,i41 ....... J ,GOO 11 
1,700 34.!l 3G 1.81 2,735 . . . . . . . 1,700 12 
1,800 3•7 .o 38 1.92 2,725 . . . . . . ' l,800 14 
1,900 39 . 2 10 2.03 2,716 . . . . . . . 1,900 16 
2,000 41.4 13 2.14 2,706 1.0 2,000 18 

2,100 43.6 45 2 .25 2,696 1.1 2,100 20 
2.200 45.8 48 2.36 2,687 1.2 581 22 
2,300 48 . 0 GO 2.47 2,677 1.3 544 24 
2,400 50 . 2 G3 2.!18 2,668 1.4 611 26 
2,500 52 . 4 55 2 .70 2,G68 1.6 481 29 

2,GOO 51.G 68 2.81 2,648 1.6 455 31 
2,700 56.8 1 00 2.93 2,639 ] . 7 431 34 
2,800 59.0 1 03 3.04 2,630 1.8 409 37 
2,900 l 01 . 2 1 06 3.16 2,62 1 1.9 390 40 
3,000 1 03 . U J 08 3.27 2,612 2:0 373 43 

3,100 1 05.7 1 11 3.39 2,602 2.1 356 46 
3,200 1 08.0 1 13 3.50 2,59:; 2.2 340 l!l 
3,300 1 10.3 1 16 3.62 2,581 2.3 326 52 
3,400 1 12.6 1 18 ::! • 73 2,575 2.5 314 56 
3,500 1 l·l. 9 1 21 3 .85 2,666 2. (l 304 co 

3,GOO 1 17.2 1 "" .... 3.9G 2,557 2.8 294 64 
3,700 1 19.5 1 26 4.08 2,518 2.9 284 68 
3,800 1 21.8 1 29 4.20 2 ,!i39 3.1 2i4 i2 
3,900 1 24.2 1 32 4.32 2,530 3.2 264 76 
4.000 1 2G.G 1 35 4.44 2,521 3. ~ 255 80 
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I 
RANGE TABLE FOR 12-INCH GUN. 

WEIGHT OF PROJFJC'rILE, 870 POUNDS. lNITfA[, VT<:LOCT'l'\" I 2900 F.S. 

Stnndard po,vdcr temperature, 90°F.; 
variation of ± 10°F. changes the it1itial velocity ± 20 Ls. 

OC\lill - Devi•· Clmnge 
Change Change Chnnite Change Chan"" Change tlon ror tion ror in height 

Of r1l11 K'O Dov In· lttt.crn l lnl.~ral ot rn11gv for vari· or rtLnr.c or rn ngc of ra11J.;l! or J'augo tion tor motio11 n1otio11 of IOI· 
ror var.i- 11tion o t for ,·ari- !or wiud for n10 .. for 1110· btoral of gun of turg~l pactlor 
111ion of atio11 ol (."() 111 J>O• tlon of llun of \•aria-

:R.ange ±50foot- :t10 density nt1lt in ffun in target In wind ~rt>en· perpeu· tion ol 
••cond• pound1in or atr of d;Ju11c of d> ane of f,lane ol COlllt>O• dlc11J:tr dloulnr ±UlO 
Initial wtlght ±10 t>er re of J2 re of J2 re or 12 nenl of 12 lo line of lo line of yards in 

velocity or pro· Ctnt knots knots L11ott1 l<uotd Ore, fl re, sight Jcctlle speetl or ipec<! or bar 
J2 L.1101..s 12 k nOL• 

l 10 11 12 13 14 ]:) lG 17 ] fl 19 
--· -

l' rird• }~,,,.(,I! l'u1'li8 r,,,.,,, \ ,,,.,,. )' '',.,,ft \"01·11~ Yan.ls l.,,,.,,'1 I l 1t1rds JlCCt 

1,000 37 8 . . . . . . . . . . . . . . 7 7 .. ..... 7 7 2 

1,100 41 9 . . . . . . . . . . . . . . 8 8 ... .... 8 8 2 
1,200 44 10 . . . . . . . . . . . . . . 8 9 . . . . . . . 8 9 2 
1,300 47 10 .... ... . . . . . . . 9 9 . . . . . . . 9 9 2 
1,100 50 Jl l . . . . . . . 9 10 . . . . . . . 9 10 2 
1,llOO 53 12 ., 10 ll 10 11 3 - . . . . . . . . . . . . . . 
1,GOO 56 13 3 . . . . . . . 11 12 . . . . . . . 11 12 3 
1,700 59 13 4 . . . . . . . 11 12 . . . . . . . 12 12 3 
1,800 62 14 5 ...... . l2 13 . ...... 12 13 3 
1,900 65 14 6 . . . . . . . 12 13 . . . . . . . 13 13 3 
2,000 67 15 7 1 13 14 ....... 14 14 4 

2,100 70 16 8 1 14 15 . . . . . . . 15 16 4 
2,200 72 16 9 1 14 16 .. ..... 15 lG 4 
2,300 75 17 10 1 15 lG . . . . . . . 16 16 4 
2,100 77 17 11 1 15 17 . . . . . . . l G 17 4 
2,GOO 80 18 l~ 2 lG JS • 

17 18 5 . . . . . . . 

2,600 83 19 14 2 17 19 . . . . . . . 18 19 5 
2,700 85 19 1 () 2 18 20 . . . . . . . 19 20 5 
2,800 88 20 1; 2 18 2(1 .. ..... 19 20 6 
2,900 90 20 10 2 1~) 21 . . . . . . . 20 2 I. 5 
3,000 93 21 20 2 20 22 , 21 22 G 

3,100 96 22 22 2 21 2~ 1 22 2:1 G 
3,200 99 22 23 2 21 24 1 22 2•1 6 
3,300 102 ~3 25 3 22 24 1 23 24 G 
3,400 lOo 2" c• 27 3 22 25 l 23 25 G 
3,liOO 10'/ 24 2!l 3 23 2G 1 2•1 26 7 

3,GOO 110 24 31 3 24 27 1 25 27 7 
3,700 113 2;; 33 3 24 28 1 21) 28 7 
3,800 115 2ii 3:; 4 25 28 1 26 28 7 
3,900 118 2C :!7 4 25 29 2 

I 
27 29 7 

4,000 121 2G :l9 4 26 30 2 28 30 8 
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I 
RANGE 1"'ABLE FOR 12-INCH GUN. 

WEIGHT OF PROJECTILE, 870 POUNDS. INITIAL VELOCITY, 2900 ~'.S. 

Standard po\vder temperature, 90°F.; 
varint.ion of + 10°F. changes the initial velocity ± 20 f.s. 

I 
Anglo or de· Danger 

Max· 1•arturc- An.clc Time or Striking apace for 
Range 11nglc o l elc· Drift a t2rgct • 

of fall flight \'elocity 1 murn 
vntlon 20 feet ordlnato 

plus Jump high 

1 2 3 ,J. 5 6 7 8 

Vflrtls • • • • Scc:ond8 Jl t.-ISCC. l'anls Yarda Peet 

19,000 10 15. 4 15 44 28 .10 1,524 147 .3 24 3,195 

l9,100 10 20. 3 15 53 28.30 1,520 149.5 24 3,241 
19,200 10 25.2 16 02 28.50 1,517 151.7 24 3,288 
19,300 10 30.1 lG 11 28.70 1,513 154 .0 23 3,335 
19,400 10 35.0 16 20 28 .90 1,510 156.3 23 3,383 
19,500 10 40.0 16 29 29 .11 1,506 158 .6 23 3,432 

• 

19,600 10 ~ il.O 16 38 29 .31 1,503 161.0 23 3,481 
19,700 10 50.0 16 47 29.52 1,199 163.4 22 3,531 

• 19,800 10 55.0 16 56 29 .72 l,496 165.8 22 3.581 
l~,!)00 11 00.0 17 06 29 .93 1,492 168.2 22 3,631 
20,000 11 05.1 17 15 30.13 1,489 170 .6 21 3,682 

20,100 11 10.2 17 25 30 .34 1,485 li3.1 21 3,i33 
20,200 11 15.3 1i 3'1 30.54 1,482 li5.6 21 3,785 
20,300 11 20.4 17 4'1 30.75 1,479 178.1 21 3,837 
20,400 11 25.5 li 53 30.95 1,476 180.7 21 3,890 
20,GOO 11 30.G 18 03 31.16 1,473 183.3 20 3,944 

20,60-0 l l 35.8 18 13 31.37 1,470 185.9 20 3,998 
20,700 11 41.0 18 22 31 .58 1,467 188.6 20 4,052 
20,800 l t 46.2 18 32 31.79 1.464 191.3 20 I 4,107 
20,900 11 51.4 18 41 32 .00 1,461 194.0 20 4,162 
21,000 l t 61l. G 18 61 32 .21 1,458 196 .7 19 4,218 

21,100 12 01.8 19 00 32 .42 1,455 199.5 19 4,274 
21,200 12 07 .1 ] () 10 32 .G3 1,452 202.3 19 4,331 
21,300 12 12 .4 19 20 32 .84 1,449 205.1 19 4,388 
21,'100 12 17.7 1D 30 33 .05 1,447 207 .9 19 4,446 
21,600 12 23.0 10 40 ~3.27 l,<144 210 .8 19 4,504 

21,600 12 28.3 19 60 33.48 1.4·12 213 .7 19 4 ,603 
21,700 12 33.6 20 00 33.70 1,439 216.6 19 4,622 
21,800 12 38.9 20 10 33.91 1,437 21~ . 6 18 4,681 
21,900 12 44 .3 20 20 34.13 1,434 222 .6 18 4,741 
22,000 12 49 .7 20 30 34 .34 1,432 225.6 18 4,801 

• 
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I 
RANGE TABLE FOR 12-I~CH GUN. 

\VEIGBT OF PnoJECTI LE, 870 PouNos. Ix1Trt..1, , • .1<:1,oc1TY, 2900 F.s. 

Standard po,vdcr tc1nperature, 90°F. ; 
variation of ± 10°F. ch[~ngcs the initial velocity + 20 f.s. 

Devi-'· Devla· Change 
Change Cb3nge Chnngc Cbnnge Ghnngc Chani;e t ion for lion for In height 

of rani::c Devfa. lateral lateral or range for vari· or range or range or range of r3nge tion for motion moll on 
of Im· 

for va.ri· atlon of for ''ari· for wind for mo· for mo· lateral of gun of target 
pact for 

otion of atlon of com po. tlon ol ttono! •aria-
Range ±50root· ± 10 1lc11•il>' n<'nt i r\ ll'111 fr1 targ<'t in wind pertltn· (M'rpfu· lion of 

hCt'Oftdl 
po1111\l• ln or nlr of f,lane of J:hlne of plane or COlll()O· d icular dlcular ±100 

initial weight ±10 per re or 12 re of 12 fire of 12 nent of 12 to line of to line of yard• in 
veloclly or pro· Ct:nt lnota k.nots knots lnots fire. ftrc, eight 

JCCtf le speed o f HPfNI Of bar 12 knots 12 krlOlS 

1 JO 11 12 13 l I l:; I 10 l7 18 l fl . - -
Yortl• 1•nr1/11 Y11rd1 Y11rli• Yard~ l'an/8 l·a,·1/:-.; Yards Yc1rtls Yard~ Peer 

19,000 440 27 C78 !Hi 95 190 55 135 190 84 
, 

19,10(' 44) 27 G84 9G 95 191 5G 136 191 85 
19,200 443 26 G90 97 96 193 (" ., 137 '193 86 
19,300 444 26 696 98 96 194 57 137 194 87 
19,400 446 26 702 99 97 196 57 138 J96 88 
19,500 •147 26 708 100 97 197 58 139 197 89 

19,600 448 25 711 101 97 198 59 140 198 90 
19,700 450 25 720 102 97 200 69 140 200 91 
19,800 451 25 726 103 98 201 60 141 201 !l t 
19,900 4ti3 24 732 104 98 203 60 141 203 92 
20,000 45•1 24 738 105 98 204 61 142 204 93 

20,100 456 24 7 •I I 106 99 205 62 143 205 94 
20,200 45i 23 750 107 99 207 62 14:! 207 95 
20,300 459 23 ''"6 1;) 108 99 208 63 144 208 96 
20,400 460 23 i62 109 100 210 63 144 210 9i 
20,500 462 23 i68 110 100 211 64 145 211 98 

20,600 464 22 7i4 111 100 212 C5 146 212 99 
20,'iOO 465 22 780 112 101 214 65 14i 214 100 
20,800 467 22 786 113 101 215 66 1•18 215 100 
20,900 468 21 792 11·1 102 217 66 149 217 101 
21,000 470 21 798 115 102 218 \i7 150 218 102 

21,100 472 21 80 I 116 102 219 GS 151 2J9 103 
21,200 473 20 810 117 l03 221 69 162 221 101 
21,800 476 20 816 118 103 222 69 162 222 105 
21,400 47G 19 822 119 104 224 70 153 224 lOG 
21,500 478 19 828 121 104 225 71 151 225 107 

21,600 480 19 834 122 l 04 226 72 lJ;G 226 108 
21,700 481 18 840 123 l 05 228 72 150 228 109 
21,800 483 18 846 124 105 229 73 160 229 110 
21,900 484 18 852 125 100 231 73 157 231 111 
22,000 4SG 18 858 127 106 232 74 158 I 232 112 
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1 
RANGE TABI,E FOR 12-IXCH GUN. 

WEIGHT oF PnoJEc·r1L1~, 870 I>ouNos. L'\rrrAL \ 'l!JLOCITY, 2900 P.s. 

Standard powder temperature, 90°F.; 
\•ari~it.ion of ± 10°1•'. changes the initial velocit)· ± 20 f.s. 

I 
An~lc or <le· Onngcr 

µarture ia 
An~lc Time of Strik inir space for M~x· 

Rntli?C: nni;le of c lc· Ori ft a tnrgct i111Ulll 
\'atiOtl or 1111 Utghl \'CIOCily 20 feet ordi1,ate 

plus jump high 

1 2 3 ·1 5 6 7 8 

l'ar<I• • • • • Sn·u111t~ Pt.-!lr.r. Yards Yords I Peet 

22,000 12 4!).7 20 so 34.(!4 ] .432 225.G 18 4,801 

22,100 12 55 .1 20 10 34 .6G 1,430 228 .7 18 4,862 
22,200 13 00.5 20 f10 3•1. 77 l,427 231.8 17 4,923 
22,300 :t 3 Oli. 9 21 00 84 . !)9 1,425 2:14 . !J 17 il,985 
22,400 l 3 11.3 21 10 :-!5.20 l,42:t 238.0 17 5,047 
22,500 13 lG.8 21 20 35.12 1,420 241.1 17 5,109 

22,GOO 13 22.3 21 :30 35.G4 1,417 244.3 17 5,172 
22,700 13 27.8 :!1 40 35.8;) 1,415 247.5 17 5,235 
22,800 13 33.3 21 50 3G.Oi l, 113 250.7 lG 5,299 
22,900 13 38.8 22 00 36.29 J ,•1 11 254.0 lG 5,3G3 
23,000 13 44.3 22 10 36.51 1,109 257.3 lG 5,428 

2a.100 13 49.8 22 20 3G.73 1,407 260.6 lG 5,493 
23,200 13 r.~ 4 ,,,, . 22 30 36.95 1,405 264.0 lG 5,559 
23,300 l •l 01.0 22 40 37.li 1,403 267.4 l(i 5,625 
23,400 14 06.G 22 60 3i.39 1.401 270.8 16 5,6!) I 
23,500 14 12.2 23 01 37.61 1,400 274.2 lG 5,758 

23,600 14 17.9 2a ll 37.83 1,398 277.7 15 5,82f. 
23,iOO 14 23.G 23 22 38.05 1,397 281.2 15 5,89:! 
23,800 14 29.!l 2:! :12 38.27 1,395 284.7 15 5,fJG1 
2!l,900 14 35.0 2:1 •I !l !l8.4fl 1,3!J4 288.2 1n G,030 
24,000 14 40.7 23 !)3 !lS.72 1.392 291.8 16 6,09! ) 
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I 
RANGE TABLE FOR 12-INCH GUN. 

WEIGB'l' OF PROJECTILE, 870 POUNDS. I NITIAL VELOCITY, 2900 F.S • 

Change 
or ra11"'e 
for vari· 
atio11 of Range ±5()fOOt• 
aecond• 
in itial 

velocity 

1 10 

Yards Yards 

22,000 486 

22,100 488 
22,200 489 
22,300 491 
22,400 492 
22,500 494 

22,600 496 
22,700 497 
22,800 499 
22,900 500 
23,000 502 

23,100 504 
23,200 505 
23,300 507 
23,400 508 
23,500 510 

23,600 512 
23,700 513 
23,800 515 
23,900 516 
24,000 518 

• 

Standard powder temperature, 90°1<'.; 
varia t ion of ± 10°F . changes t he init ial velocity ± 20 f. s. 

Dcvia- Deviu-
Change Change Change Change Chan1>e tion for tion for 
ot ro.11ge o f railt;C or rnf1gc of t"ar1gc ot rnnge Devit\· lateral lat ercll 
for vari- tion for motior1 motlo11 
ntion of for vari · for wind for mo· for1no· lateral ol gun of target 

± 10 ation of com po· tion of tion of wind density nent in gun In target in pcrpcn· scrpcr1· 
pourl<lsin com po- d icu l~tr icu lar 

weight of nirof filnr1e of plane of plane of ne1lt of 12 to line of to line of 
ol pro· ±10 per re of 12 fire of 12 fire of 12 kuota t\re, fire, cent k nots kuot3 knots j ectlle speed of speed of 

12 knot• 12 knots 

11 12 13 14 15 16 17 18 
-

Ya ,.ds Yarde Yards Ytird8 Y1Jrtl.• Yar<l8 Yard8 Yards 

lS 858 127 106 232 74 158 232 

17 864 ' 128 106 233 75 159 233 
17 870 129 107 235 76 159 235 
17 876 130 107 236 76 160 236 
16 882 131 108 238 77 160 238 
16 888 132 108 239 78 161 239 

16 894 133 108 241 79 162 241 
15 900 134 108 242 79 163 242 
15 906 135 109 244 80 163 244 
15 912 136 109 245 80 164 245 
15 918 137 109 247 81 165 247 

14 924 138 109 248 82 166 248 
14 930 139 110 250 82 167 250 
14 936 140 110 251 83 167 251 
13 942 141 111 253 83 168 253 
13 948 143 111 25~ 81 169 254 

13 954 144 111 255 85 170 255 
12 960 145 112 257 86 171 257 
12 966 146 112 258 86 171 258 
12 972 147 113 260 87 172 260 
12 978 149 113 261 88 173 261 

S9 

Chnng" 
in height 

otln1· 
pact for 
varia.-
tion of 
±100 

yards in 
eight 
bar 

19 

Feet 

112 

113 
114 
115 
116 
117 

118 
119 
120 
121 
122 

. 123 
124 
125 
126 
127 

128 
129 
130 
l:Jl 
132 
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J 
RANGE TABLE FOR 13-INCH GUN. 

WEIGHT OF PnoJEC'l'ILE, 1130 Pou:-ios. 1XlTIAL \'.i::LOCITY1 2000 F.S. 

SLandard po,vder tempera,ture, 90°F.; 
variation of ± 10°F. changes the initial velocity ± 20 f.s. 

I 

Ani:lc of de· J Dansrcr 
Range 

fJllrtures 
An~lc Time or Str iking space tor Max-

angle or c lc· or 1111 !light \ ' C)Ocily Drift n tn rg1;t. t 11''''11 v:1tfo11 2\1 fei>t or1..l inate 
pl1'" j Oltlf) hii;h 

l !l 3 ·L 5 fl 7 8 

l 'a,·c/.o; • ' • ' $C(·c1 ·11,cl~ 'Ft .-Scc. J' anls Yard• Ji'C'' t 

10,000 9 29.7 12 28 18.89 1,327 63.6 30 1,4;;8 

10,100 9 37.4 12 40 19,12 1,323 65.3 30 1,474 
l0,200 9 46.2 12 52 19.8() 1,3:18 67.0 2!l 1,511 
10,300 9 53.0 13 04 19.60 1,314 68.7 29 1,54!) 
10,400 10 00.8 13 16 J9,84 l,309 70.5 28 l,587 
10,500 10 08.7 13 28 20.08 1,305 72 .3 28 1,626 

10,600 10 16.6 13 40 20.32 1,301 74 .2 28 1,665 
10,700 10 24.6 13 63 20.56 ] ,297 76.1 27 1,705 
10,800 10 32.7 14 05 20.80 1,293 78.0 27 1,746 
10,900 10 40.8 14 18 21.04 1,289 80.0 26 ] ,788 
11,000 10 48.9 14 30 21.29 1,285 82.0 26 l,8:l0 

11,100 10 67.1 14 43 21.53 l,281 84.0 26 1,873 
11,200 11 05.3 14 55 21.78 J,278 86.1 25 1,91G 
11,300 11 13.G 15 08 22.03 J ,274 88.2 25 l,960 
11,400 11 21.9 15 21 22.28 l,271 90.4 24 2,005 
11,500 11 30.2 15 34 22.53 1,267 92 .6 24 2,051 
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J 
RANGE TABLE FOR 13-INCI-I GUN. 

WEIGHT OF PROJ ECTILE, 1130 POUNDS. l~ITIAL \ IELOCJT Y1 2000 F.S. 

Standard po,vdor temperature, 90°F.; 
variation of ± 10°F. changes the initial Yclocity ±20 f.s. 

Dt\'lo· Devi•· Chango 
Chango Cb3ngo Cb:inge Chonge Cb:>nge Cb:inge tlon for tlon tor In height 

of rnn110 of r•ngo <>f ra11ge of rit11ge of rnnge of rongc Devin· lnleral bteral of lm· 
for varl· lion for mot lo•• n1ol lo11 pact for for varl· atlon of for vari- for wind for mo· for mo- lotcrol or 11110 of target 

Jlango •11011 of ation ol com po- tlon of Uunof varia· 
±10 density 11t11t in gun ln target in wind per pen· Sfrpe11 .. tion of ±50foot- pound1ln (,'()I II ()<>-- dl~uhir < C'UIAr ±100 I •<'conde or air ot ,r,tanc of d'lonc or d'lonc of 

lnlti11 weight ±10 per re of 12 re or 12 re of 12 neut of 12 to line of to line of yards in 

I ''•loclty 
or pro· 

Ct'llt knou knot• kaou knou Ore, fire, eight 
1ec11lo -s>et<I of speetl of bar 

12 knoll lZ knott 

1 I 10 11 l!! 1:1 l ·I 3:; lO 17 18 19 

ronle l'11rtl• 1't1rd1t l'ord• l'o1·ds )'a rc/• Yard• ) 'uni• l°tll'll• >'a 1·11~ Fc~I 

10,000 363 25 243 48 79 128 25 ]03 128 66 

10,100 366 25 247 49 80 130 26 104 130 6i 
10,200 369 25 251 50 80 131 26 105 131 68 
10,300 372 25 255 [> j, 81 133 27 106 133 69 
10,400 3i5 25 259 52 81 134 2i lOi 134 70 
10,500 378 25 264 63 82 136 28 108 136 72 

10,600 381 25 268 54 83 138 28 109 138 73 
10,700 383 25 273 65 8•1 1.39 29 JlO 139 74 
10,800 SSG 2& 277 6G 84 141 29 111 141 75 
10,900 388 25 282 57 85 142 30 112 142 76 
11,000 3!)1 24 286 68 SG 144 :JO 114 14•1 78 

11,100 394 24 291 59 87 146 31 115 146 79 
11,200 39G 24 295 GO 87 147 31 llG 147 80 
11,300 399 24 300 Gl 88 149 32 117 149 81 
11,400 401 24 304 62 88 150 32 118 150 82 
11,600 404 24 309 64 89 152 33 119 152 84 
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K 
RANGE TABLE FOR 14-INCH GUN. (REDUCED CHARGE) 
WElGHT OF PROJECTILE, 1400 POUl\'DS. INITIAL V E LOCITY, 2000 F.S. 

Standard po,vder t emperature, 00°F .; 
variation of ± 10°F. changes t he i11itial velocit y ± 20 f.s. 

Angle of de· Danger 
pnrture= Anglo Tir·1lO ot St rlk:lnir a1>ucc for Max• 

nange nngle of elo· of fall ftii;ht velocity Drift a target !mum 
vnt ion 20 lo•t ordinato 

plus j ump high 

1 2 8 4 6 6 7 s 

l' ard8 I . 
• , 0 , Seconds l!t .-s~o. Yu,.ds l'a1·ds Fett 

13,000 13 02.5 17 32 25.53 1,280 119.9 21 2,637 

13,100 13 11.0 17 45 25. 78 1,277 122.4 21 2,690 
13,200 13 19.5 17 58 26.04 1,275 125.0 21 2,744 
13,300 13 28.1 18 11 26.29 1,272 127.6 20 2,799 
13,400 13 36.7 18 24 . 26 .55 1,270 130 .2 20 2,855 
13,500 13 45.3 18 37 26.80 1,2G7 132 .9 20 2,912 

13,600 13 54.0 18 50 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 l•~ 20.3 19 31 27 .84 1,258 143 .9 19 3,144 
14,000 14 29.l 19 114 28.10 1,256 146.7 19 3,204 

l4,100 14 38 .0 19 68 28.36 1,254 149 .6 19 3,264 
l4,200 14 46. 9 20 l l 28 .63 1,252 152.6 18 3,325 
14,300 14 55.9 20 25 28.89 1,250 155 .4 18 3,387 
14,400 15 05.0 20 39 29.16 1,248 158 .3 17 3,450 
14,500 15 14 .1 20 53 29.42 1,246 161.3 17 3,513 
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K 
RANGE 1,ABLE FOR 14-INCI-I GUN. (REDUCED CHARGE) 
\ VEIOllT OF PROJECTILE, 1400 POUNDS. Ix11·1AL \ 7ELOCrTY, 2000 F .s. 

Chongc 
ol rauge 
1or \'t~ri· 
atiou of Range ±GO foot-
seconds 
Initial 

velocity 

J 10 

Yards l"ard~ 

13,000 458 

13,100 461 
13,200 463 
13,300 466 
13,400 4G8 
13,500 471 

13,600 4 7·1 
13,700 476 
13,800 479 
13,900 481 
14,000 484 

14,100 486 
14,200 489 
14,300 491 
14,400 494 
14,500 496 

Standard po,vclcr tc1npcraturc, 90°1~ . ; 

variation of ± 10°It' . changes the illitial velocity ± 20 f.s. 

Dcvia · Deviit-
Chang~ Ohongo Change Chnn~c Cl1nngo tiot1 for lion for 
Of T3.tlJ.{~ Dc,.lu· lal:..:ru. l latera l 
for V!Ll'l ... 

of ra11gc ur rn11ge of r:lngc of raogc tio n fo r nl()l iOI\ 111ot.iorl 
at ion o I fQI' \ 'l)I' J • fo r \Vir1tl fol' mo· for nlO· 1.1.tcrn.l ot gu11 ot t1>rgct at iOI\ OI com po- 1101101 tton of ± 10 density llC1ll i11 ~IJI\ it1 l:tq~•t In wino.I p<ll'IWll· pcri>e11· 
pounds In of air of j,hne of ,r,1ane ot rl:tneol 

com po· dlculnr dlcular 
\\'Cigl1t. ± 10 i)Cf ru or 12 re of 12 I re of 12 11c11t oi 12 10 line o! to line o! 
ot pro· ce11t knots knot~ knot,s knots fir<:, fire, 
jectilo speed or ~~·••I ol 

12 knots 1~ knotd 

1 L 'J 12 l3 l •l 15 16 17 ]$ --
)' arti.s Yur1ls Ya1·d8 1' (11'(/R Yar<J• Yar·d;i Y t1rds Yartls 

23 347 73 100 172 37 135 172 

23 352 7•1 101 17•1 38 136 174 
23 35G 75 l.Ol 176 38 l:l7 17G 
23 361 76 102 177 39 139 177 
23 365 77 102 179 39 140 179 
23 370 78 103 18L 40 1·11 181 

23 374 7!) 1 O•I 183 •11 1 ·12 183 
2·) 

•J 371) 80 104 185 4'1. 1 •13 185 
23 383 81 105 186 42 114 18G 
23 388 82 105 188 42 145 188 
22 392 84 lOG 190 43 146 190 

22. 397 85 1.06 192 44 147 192 
22 401 86 107 194 44 148 ]94 
22 406 87 107 195 45 150 195 
22 410 88 108 197 45 151 197 
22 415 90 108 199 46 152 199 

43 

Change 
ln hcighl 

or lni· 
pr1ct for 
var la· 
lion ol 
±100 

l'ard~ In 
slght 
bar 

19 

Feet 

95 

96 
97 
98 
99 

101 

102 
104 
105 
107 
108 

109 
110 
112 
113 
114 



• 

L 
RANGE TABLE FOR 14-INCI-I GUN. (FULL CH1~RGE) 

WErGDT OF P ROJEC'l'ILJ!:, 1400 POUNDS. 1NI1'IAL VELOCI'l'Y, 2600 F .S. 

Standard po,vder temperature, 90°F.; 
variation of + 10°F. changes the injtia.1 velocity + 20 f.s . 

Angle of cic- Onngcr 
pn.rture:::ri Angle Time of Striking space !or M~x-

J?nnge tlugle of clc- of fa ll lllght \'clocity Drift n target lt}ll,!lU 
vntion 20 feet ordiuate 

plus j u1111> hli;b 

L ,, 3 ·1 G c - G - • -
Yards 0 , 0 ' S11co11d.~ F /,, ·,</cc. Yo.-ds Ya,-a~ Ji1cr.t 

13,000 7 26.2 10 05 19.16 1,645 66.0 38 1,480 

13,100 7 30. 9 l.O l.3 l.9.35 1,640 67 .3 37 1,509 
13,200 7 35. G 10 20 19.53 1,635 68 . 7 37 1,539 
] 3,300 7 40.3 10 28 19.72 1,630 70. 0 36 1,569 
J:l,400 7 ·15 .o 10 3G 19.91 1,625 71 .4 36 l ,599 
13,500 7 49. 8 10 44 20 .10 1,620 72 .8" 35 1,630 

l:~.GOO 7 54.6 10 52 20.29 1,615 74 .3 34 1,661 
13,700 7 6!J. 4 11 00 20 . 48 1,610 75 .7 34 1,693 
13,800 8 01. 3 11 08 20 . G7 1,605 77 . 2 34 1,725 
13,900 8 09.2 11 16 20.86 1,600 78.7 33 1,767 
14,000 8 14.1 11 24 21.05 1,595 80.2 33 1,790 

J 4,100 8 19 .0 11 32 21.24 1,590 81 .7 33 1,823 
14 ,200 8 23.9 11 40 21.44 1,585 83 .3 32 l,857 
14,300 8 28.9 11 49 21. 6:l 1,580 84 .8 32 1,891 
] 4,400 8 33.9 11 57 2l .83 l,576 SG.4 31 1,925 
14.500 8 38 .9 12 05 22.02 1.571 88.0 31 1.960 

44 



L 
RANGE TABLE FOR. 14-INCH GUN. (FULL CfIARGE) 

W E JOH'l' OF PltOJEC'l'ILE, 1400 POUNDS. INlTIAL VELOCI'l'Y, 2600 F.S. 

Chango 
or range 
tor v ai· i· 
ntion of Range =:uo root· 
seconds 
l11itln l 

\·elocity 

1 I 10 

Yards Yard .< 

13,000 368 

13,100 370 
13,200 372 
13,300 374 
13,400 376 
13,500 378 

13,GOO 380 
13,700 382 
13,800 384 
13,900 386 
14,000 388 

14,100 390 
14,200 3!>2 
11,300 39-l 
14,400 396 
14,500 398 

Standard po,vder temperature, 90°F.; 
variation of ± 10°F. changes t he initial velocity ± 20 f.s. 

Deviit· 
Chango Cb!lngc Change Cbtlngo Change Uon tor 
or range of ri1nge of range of rongc ot rnngo Devin· Intern I 
for vari- tion lor moti01l 
atlon ot tor va.ri- for wi nu for 1110- !or rno- httcral of g un ation o f com po- tion of tiou or ±10 d•nsity nent In gun in target in \Vind perpc1l-
pounosin or air or tfila.ne of /,la.no of llane of com1>0· diculur 

weight ±10 per re of 12 re of 12 re of 12 t\Crtl of 12 to lino of 
ot pro· cent knots k11ot6 knots knot~ fl re, 
j ccitllo spcc<l of 

12 knots 

ll. 12 13 1·1 ),'; 16 17 

Yards Y ards Ya·,.d., Tard,, 1· <11·(/.1.• Yanf,, 1·a1·ds 

24 345 51 79 129 27 102 

24 350 52 79 130 28 103 
24 355 53 80 132 28 104 
24 360 53 80 133 29 104 
24 365 54 81 135 29 105 
23 370 55 81 136 30 106 

23 375 56 81 137 30 1.07 
23 380 67 82 138 31 108 
23 385 67 82 140 31 108 
23 390 58 83 l41 32 Jl)9 
23 :395 59 83 142 32 110 

23 400 60 84 143 33 111 
23 405 Gl 84 145 33 112 
23 410 61 85 146 34 1J2 
23 415 G2 8!i 148 34 ll3 
22 420 63 86 149 35 114 

45 

De via- Cl1:1nsrc 
tion tor in hcii;Lt 
lateral of im· 
J11ot ion pact for 

of ttLrgct ''aria-
l>CrpCtl- tion of 
<lieu Jar ±100 

to line of ynrdsin 
fire, Bight 

s1>eetl of bar 
12 knots 

18 19 

r11nl8 Feet 

129 53 

130 54 
132 55 
133 55 
135 56 
136 67 

137 58 
138 59 
140 59 
141 GO 
142 G1 

143 61 
145 62 
146 62 
148 63 
149 64 



M 
RANGE T.r\.BLE FOR 16-INCH GUN. (FULL CHARG·E) 

'''Ero1,r•r oF Pu0Ji::c·1'1LE, 2100 PouNDs. IN1TrA.L VEwcr1'Y, 2000 F.s. 

RanRC. 

1 

Yards. 

J ,000 

I , 100 
1,200 
1, 300 
1,400 
] ,500 

1,GOO 
1, 700 
l ,800 
l,900 
2,000 

2, 100 
2,200 
2,300 
2,•100 
2,1;00 

2, r.00 
2,700 
2,SOO 
2,900 
S,000 

8, 100 
S,200 
3 800 
' S,400 

3,500 

S,600 
S,700 
S,800 
S,llOO 

4,000 

Standard powder temperat ure, 90°F.; 
variation of ± 10°F. chang<~s the ir1itial velocity + 20 f.s . 

I 
Incroasc 
in angle Danger 

Anglo of or d<)oo f! J>IJCC 
dcpnrt~,1ro • o.ttRle )):\rlure 1\ fl lJIO 1f i ff)(• or StrikinR Drift. for a 

or elevation for JOO of fall. Riglo i. velocit)'. t.argul 
pllll! jump. )•nr<ls 20 foot 

i 1u;.rCaiiC high. 
10 range. 

2 2a 2b 3 1 s G 7 

0 • ,\finutu. :\1 inutei. 0 • . 'Jt.coud~. F't.-secs. l,. ardi . Yard•. 

25.0 25.0 2 .5 26 1.17 2, 6~32 0 .3 I 1000 

27 .5 27. 5 2.6 29 1.29 2 ,525 .3 1,100 
30.l 30. l 2 . (J ~Sl 1. 41 2 ,518 .4 1,200 
32 .7 32.7 2. (J 34 1.53 2 ,512 • 

"' 1 ,300 
85.S 35 . II 2 . (I so l. (15 2.,505 .0 l , 'JOO 
97.!J S'i . !) 2. (i iUl l. 77 2, 4!Jfl .7 I, 500 

40.5 10.5 2 .6 •11 l. 89 2,492 .8 1,600 
43 . I 43 . l 2 . 6 •t4 2 . 01 2,486 .9 I, 700 
45.7 4,;, 7 2.6 ;t7 2 . l!l 2,·i70 1.0 1 ,soo 
48.:l 48. ~l 2.6 50 2 .26 2 ,-i73 l . l 1'000 
50.9 50.0 2.6 5$ 2 .:JS 2,466 1.2 528 

53 .5 53.5 2 .7 55 2 .50 2,460 1.3 49~l 
"6 Q D . ~ 56.2 2 .7 58 2 . 6~ 2,453 1.4 462 
58 . !l 58 .!J 2 .7 1 01 2.75 2, 4'17 1 .5 434 

1 01.6 (l] .6 2 .7 1 04 () s-- . I 2,440 1 .6 40!1 
1 04.3 64. 3 2 .7 l 07 2.99 2,434 ] .8 3$7 

1 07.0 G7.0 2.7 l 10 3. 12 2,427 2.0 $68 
l 09.7 (19. 7 ~.7 l 'I " . ,, 3 . 2·1 2 ,.121 2.2 $50 
J 12.'L 72 .4 2 .7 l 16 3 .36 2,41'L 2 .4 s::i4 
1 ] Ii. l 7:}. l 2.7 l l !) 3.49 2,408 2.6 fll9 
1 17 .8 77.S 2 .7 l 22 3. 61 2,401 2 .S 30.5 

l 20. 5 80.5 2.7 l 25 3.73 2' 39:) ~!. 0 293 
l 2(1.2 8,'l. 2 2 .8 l 28 :l . 86 2,388 3.2 281 
1 26 .0 86 . 0 2 .S 1 31 3.08 2,382 3.4 270 
1 28 .8 88.S 2.8 l . :J4 4.11 2,375 3 . 6 260 
1 31 .6 01 . 6 2.8 1 37 'L. 23 2,369 3.8 250 

1 34.4 94.4 2.8 l 40 4.36 2 362 
' 

4 .0 2·!1 
1 S7.2 97.2 2.8 1 4S 4 .'1'9 2 356 

' 
4.2 !ll>J 

1 'iO .0 1.00. 0 2.8 l 47 4 .62 2,850 4.5 21!5 
1 42 .8 102. 8 2 .8 1 50 4.7/i 2,843 1,. 8 218 
1 45.6 105.6 2.8 1 63 4.88 2,337 6.1 212 

46 

~·loxi-
mun) 
ordi-
nute. 

s 

Yeet. 

5 

6 
7 
8 

10 
12 

14 
16 
IS 
20 
2~ 

25 
28 
lll 
34 
37 

40 
t13 
·iG 
40 
52 

56 
60 
64 
68 
72 

76 
80 
85 
90 
95 



M 
RANGE TABLE FOR l G-INCI-I GUN. (FULL CI-IARGE) 

\V .h:JGHT OF PROJJ~C'l'ILE, 2100 POUNDS. ! NJT!AL VELOCI'l'Y, 2600 Ji'.$. 

&ngo. 

1 

Y ardl. 

1,000 

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

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

2,100 
2,200 
2,800 
2,400 
2,500 

2,600 
2,700 
2,800 
2, !JOO 
s,ooo 

8,100 
S,200 
s,soo 
S,400 
8,IJOO 

S,600 
8,700 
S,800 
S,000 
4,000 

Standard po>vdcr temperature, 90°F.; 
variation of ± 10°F . changes the initial velocity + 20 f.s. 

- ~ 

Doi' in- Devin· 
tioo for tion for 

Cbange Change Chango Chango Change Change lnteral lateral 
or or or -0r of or Do via- 1notiou motion 

rango rnngo rnngo rnngo ronge r3ngc \ion for oi gun or 
for for for for for for bternl per pen- "1rgct 

V3rto· \•ar&..'l· vnrUL· wi11d 111ot.ion rnot.ion \\•ind diculnr PC<t)Qll-
t ion of tion or tion io OOOl• of gun or fargct com· t.o line diculnr 
+10 - 10 density J>Oncnt in plane in plane poncnt of fire t.o lino 

foot Ii<)< 110unds or air in pl:\IU! or flro or lire or 10 O)l-Oe<l or liro 
second in \\'Oight of - IO of fire of JO or 10 l<uote. or JO epOO(f 
initial of pro- per of 10 kuots. knots. knot,,. of 10 

velocity. jootilc. oent. knol4. knots. 

10 11 12 13 H 15 18 17 18 

y "'"'· 
Yard• Yard•. Yardt. Yard1. Yord•~ Y1ml•. I' c>r<k. Yard•. 

8 s 2 . . . ' . ' 7 7 ' ..... 6 7 

8 8 2 . . . ' . . 8 8 . . . . . . 7 8 
9 8 8 . . . . . . !) 8 . . . . . . 8 s 

10 4 8 . . . . . . 9 9 . . . . . . 8 9 
ll 4 4 ...... 10 9 ' I 0 0 o ' 9 9 
11 4 4 . . . . . I.I 10 . . . . . . 10 10 

12 5 5 . . ' .. 11 10 • • • • • • 10 10 
13 5 5 . . . . . . 12 11 .. .. .. ll 11 
1! • I) 6 ' . . . . . 18 12 .. .... 12 12 
1 -~ 6 6 . . . . . . 19 12 . . . . . . 12 12 
15 0 7 l 14 ] $ . . . . . 18 18 

15 6 7 1 14 13 .. ' . . .. 13 18 
16 7 8 1 15 14 . . ' . . . 14 14 
17 7 9 1 ](j 15 ' . . . .. 15 15 
18 7 10 1 16 15 ' .. ' .. 15 15 
18 8 11 2 17 16 . . . . . . 10 16 

19 8 12 2 18 17 .. .. .. 17 17 
20 8 18 2 1$ 18 . . . . .. 17 18 
21 - 9 14 2 1 !) 18 . . . . . . 1$ 18 
21 9 15 2 19 JO ' . . . . . 19 J!) 
22 !I 16 2 20 20 l 19 20 

22 10 17 2 21 21 1 20 21 
23 JO 18 2 21 21 l 21 21 
2·! 10 19 2 22 22 1 2 1. 2.2 . 
u 11 20 2 23 23 l 22 . 2$ 
25 11 21 3 S!3 24 l 23 24 

26 11 22 !I 24 24 l 28 24 
27 12 28 8 24 25 l 24 25 
28 12 25 9 25 20 l 25 26 
28 12 26 ~ 2;; 27 1 25 27 
29 12 28 :l 20 28 l 26 28 

47 

Cbtmgo 
m 

height 
of 

impact 
for 

varia-
tion 

or 100 
yards 

la 
sight 
oo.r. 

. 19 

Fett. 

2 

2 
8 
8 
8 
4 

4 
4 
4 
5 
5 

5 
5 
6 
6 
6 

6 
7 
7 
7 
7 

8 
8 
8 
9 

9 

9· 
9 

10 
]() 

10 



M 
RANGE TABLE lrOR 16-INCI-I GUN. (FULL CHARGE) 

WEIGHT OF P ROJ1'-:CTILE, 2100 POUNDS. INITIAL VELOCITY, 2600 F.S. 

Rt.·~ 

I 
-

Yurd1. 

4,000 

4,100 
4,200 
4,SOO 
4,400 
4,500 

4,600 
4 ,700 
4,800 
4,900 
5,000 

6, 100 
6,200 
6,SOO 
5,400 
5,500 

5,600 
5,700 
6,800 
5,900 
0,000 

0, 100 
6,200 
6,SOO 
6,400 
6,500 

6 ,600 
6,700 
0,800 
6,900 
7,000 

Sl:in<l:trrl pO\vdor temperature, 90°F .; 
variation of ± ] 0°F. changes the initial YC!ocily ± 20 f.s. 

I 

ln<n<we 
in•n~e l>a.Dltf'f 

Angle of of d.,. •ro~ 
depcuture •allile porWte Angle Time of Striking Dror1. for n 

or tlo•• lion for 100 of r.n. Rittht. vdority. larct l 
plua jump. y:irdx 20 f1:111 

··~ bl~b. 
• 1n n1ngc. 

2 2n 2h 3 4 5 6 7 

-
• • ,\/ i,j 11tr1 • ,\ti11uf(1. • • Scconlh. f't .... f'( , , rarll1. r ard1, 

l 45. 0 10/l.O 2.8 l 53 4.~ 2,:llli a. I 2 ll.! 

l 48.4 108 .. 1 2.8 1 57 5 .01 2,S~ll /j. ·~ 206 
1 61 .2 l JI . 2 2.9 2 00 fj. 14 2,S25 /j. 7 200 
1 5•1.1 l J4. J 2.9 2 OS 5 .27 2,318 6.0 l O·~ 

1 57 .0 117.0 2.9 2 07 5.40 2,Sl2 6.S 189 
1 159. 0 1J!).0 2.9 2 JO 5.5$ 2,306 6.6 l S·' 

2 02.8 122.8 2.9 2 JS 5.66 2,300 0.9 J70 
2 05.7 12ti.7 2.9 2 16 /j . 70 2,294 7.2 J7•' 
2 08.6 128.0 2.9 2 20 5.92 2,287 7.5 J69 
2 11.5 lSI .6 2.9 2 23 C.06 2,281 7.8 105 
2 14.4 IS 1 .. 1 s.o 2 26 (I. 19 2,275 8.2 Hll 

2 17.4 1S7 .'I s.o 2 so 6 .!12 2 ,269 8.6 J57 
2 20.4 140.4 s.o 2 S3 6 .45 2, 26.'J 9.0 J.;s 
2 2S.4 14S.4 s.o 2 37 6.59 2 ,257 9.4 1·19 
2 20.4 146.4 3.0 2 40 6.72 2,251 9.8 J 16 
'l 2!1 ... 140 .4 3.0 2 44 6.85 2,2·ll 10.2 I l:l 

2 32.4 l li2 " ' 3. 0 2 47 6.99 2,238 10 .6 110 
2 35 .4 1!;5.4 3 . 0 2 51 7 .12 2 , 232 11 .0 137 
2 SS.4 15R.4 :1.0 2 55 7.25 2,226 11 .4 131 
2 1~] . ·~ JOI . •I :I. I 2 59 7.39 2,220 11 .8 131 
2 114. 5 JCl. r. :J. J 3 03 7 .52 2,21·1 J2.2 128 

2 <1,7. 0 167.0 3 .1 3 OG 7. Gil 2 ,208 12.6 12/i 
2 iiO. 7 170.7 ll. l s 10 7.70 2,202 1 S. I 122 
2 GS. 8 173 .8 IJ .1 3 14 7.98 2, 190 JS .6 119 
2 50 .9 170.0 !l. J 3 18 8.06 2., 190 14 . 1 117 
s 00 .0 180 .0 !J. l $ 21! 8.20 2, 181 1·1.0 J 15 

s OS . l 18S . 1 s. J 3 26 8 .S-l 2,178 15 . J J l !l 
s 00.2 186 .2 s . J 3 30 8.48 2,172 J5.6 JI! 
s 09.S 189.S S.2 s 34 8.62. 2,100 10. J JOO 
3 12.5 191!.5 S.2 3 38 8.70 2 , 161 lC. 0 107 
3 15.7 105.7 S.2 s 42 8 .00 2, 155 17. I JOii 

48 

Moxi· 
mum 
ordl· 
nnle. 

8 

f't tt. 

05 

l()() 

IO.'; 
110 
11 0 
I !?2 

1211 
13 I 
140 
140 
tll:l 

160 
167 
17·1 
J81 
188 

lOJ 
20:1 
21 l 
210 
21!7 

2.'l!i 
213 
Q•;> 
~"-
201 
270 

279 
288 
208 
sos 
:118 



M 
RANGE TABLE FOR 16-INCR GUN. (FULL C}IARGE) 

WEIG131' OF PROJECTILE , 2100 P OUNDS. !NI'l'IAL VELOCl'r Y, 2600 F.S. 

Range. 

I 

Y <>rdi. 

4,000 

4 , 100 
4,SIOO 
4,SOO 
4 ,400 
4,500 

4,600 
4,700 
4,800 
4,900 
G,000 

6 , 100 
G,SIOO 
5 ,SOO 
5,400 
6,600 

5, GOO 
5,700 
5,800 
6 ,900 
6,000 

6, 100 
O,SIOO 
6,300 
6,400 
6,500 

6,600 
6,700 
0 ,800 
o,ooo 
7,000 

I 

Standard po,vder temperat ure, 90°F.; 
variation of ± 10°F. changes the init ial velocity ± ~O f.s . 

.. . . 

Dov ill· Devin· 
lion for lion for 

Clmnge Chango Change Ch,;.\nge Change Change lat.em! lateral 
or or or or or or Dovin· motion motion 

raogo range rnnge range rn.ngo range tioo for or gun of 
for for for £or for for lateml per pen- lnrget 

• \ 'ftt lJ\• vnri:,. vnria- v.·ind motion 1t1otion '"ind diuulor per1•cn· 
tion or tion of tion in com· of gun of target com· to lino dieulor 
+ 10 -10 density pOoent in piano in plru.ac poncnt or firo to line 

fOOl ll<'r 1>0unda of nir in J)lanc of firo or fire or 10 tl)ecd of fire 
second In weigh~ of-10 of fire or 10 of 10 knots. of .10 •i>e<d 
initial of pro- per of 10 knots. knots. knot.s. of 10 

\'clOCit)•. jcctilc. cent. knot•. knots 

10 II 12 13 I~ 15 16 17 18 

}' ardi. Yard<. ford•. Yard.. Y..-d.. Yord.. Yord•. Yard< Yard .. 

Sl9 12 28 !l SIG 28 l SIO 28 

Sl9 lSI Sl9 3 Sl6 28 2 26 28 
so IS Sl 4 'J.7 29 'J. 27 29 
Sl IS S'J. 4 'J.8 so 'J. 'J.8 so 
32 13 84 ti • 'J.9 31 2 'J.8 SI 
82 18 Sil 4 Sl9 31 'J. 20 Sl 

SS 14 37 4 30 3SI ' SI 30 S'J. 
S4 I'~ 38 4 30 33 'J. 30 SS 
ll6 14 40 5 81 3,~ 'J. 81 84 
86 1'1 •U 5 Sl 3,1 2 S'J. S'! 
SCI 1 'l •13 1; SSI s·· ' .. 2 HSI 35 

86 l •i 44 5 SSI 36 8 SS 86 
37 l4 46 5 SS S7 3 34 37 
38 14 47 5 33 S7 s 11·1 87 
88 14 4!) 6 84 SS s 85 SS 
30 14 51 6 35 39 s 36 S!l 

40 15 63 6 35 40 3 36 40 
40 15 55 6 86 40 s 37 40 
·11 15 57 7 86 4 1 s 88 4L 
42 1.'i 59 7 87 42 s SS 4SI 
•12 15 Gl 7 38 42 s ll9 ·1'2 

4S 15 6H 7 SS 43 4 40 1-S 
44 15 65 7 39 44 4 ·:10 44 
•14 15 07 8 39 45 4 41 45 
45 15 69 s 40 .j.5 -i 'l 'J. 45 
•10 Ji") 71 8 40 46 4 42 '1,6 

·iO 1() 78 9 •11 47 ·l 43 47 
47 l G 75 9 41 48 4 41. 48 
48 l(l 77 9 42 48 4 44 48 
48 IG 79 10 •12 40 4 45 49 
41) 16 82 10 4~ 50 4 46 iiO 

49 

Obnngo 
m 

height 
of 

impnct 
!or 

\'l\rh~-

ti on 
of 100 
y•rd• 

In 
aigb~ 

bar. 

19 

Ped. 

10 

11 
11 
11 
11 
)SI 

]SI 
lSI 
ISi 
18 
18 

18 
lS 
14 
14 
14 

14 
16 
15 
15 
16 

16 
16 
17 
17 
17 

18 
18 
18 
10 
10 



M 
RANGE T1\BI,E FOR 16-IXCH GU~. (FULL CIIARGE) 

\\'E10 111· o~· J>ROJECTILE, 2100 I>ouNns. l.NI'l'IAL \ ' ELOCITY, 2600 F.s. 

Standard powder temper~~ture, 90°F. 
variation of + 10°F. changes the initial velocity ± 20 f.s. 

- - ·-

lnttM\lle 
in angle l>An«cr 

Anglo of of dt~ apace M•xi· 
Rangt. dcparture••n'1e ll<\tlurr Augle Tilllo of Slrikina onrt. for a mt1m 

ol devation for 100 or fall. 6.iitbt. vdoc:ily. larJd oroi· 
plus jump. >"'"" 20 fee~ 112te. 

increaae blah. 
in nngt .. 

I ~ 2• 2h 3 4 6 e 7 8 

Yard•. • I Min.utc1. Mi1wlta. 0 . Stt011dt. fl .. ..,.,., Ycrd1. Yard•. Pr<t 

7,000 s 15. 7 195.7 ll. 2 ll ·1-2 ll. 00 2, 15/i 17 .1 105 ' :118 

7, 100 3 18. 9 198. 9 ll. 2 3 46 9.04 2, 149 17.7 10!1 :128 
7,200 s 22. l 202 .1 S.2 3 50 9.18 2, l •lS 18.3 IOI :!88 
7,800 :1 25.8 205.S 3. '? :l 54 9. S::! 2, 138 18.9 !)!) 8-l9 
7,400 s 28.S 208.5 :I. s !I 58 0.4G 2, 132 10 .S 07 SGO 
7 ,t.iOO ll !II. 8 211 .8 S.3 ,, 02 0.60 2, 126 20. I 05 371 . 
7,600 s S5. I 215 .1 s. !$ ·I 06 !! . 76 2, 120 20.7 !) ~ 382 
7,700 !) 98.4 21 s ..... :{.~I 4 JO 0.80 I!, L 15 21.ll !))! !193 
7,800 !l - ~ I . 7 221.7 :l . :l " 

, ,, J0 .03 2, JOO 1! 1.1) 01 •10-l 
7,000 :J •Hi.O 225.0 :J . !I " 'If! JO . I ll I!, l()lj 2'l . .') ll!) ·116 
8 ,000 3 •18 .3 228.3 !l . !l ·I 23 I 0. 32 2,0!)7 2~1. I 81l •1!18 

8, 100 3 51.6 231 .6 s. 3 4 27 10 .'17 2,092 23.R 116 ·140 
8,200 :I 5·i.o 23-1.9 :l.3 4 32 10.61 2,086 2·l . .; !j,j ,,5,z 
8,300 ll 58 .2 2:lS.2 3.3 ·I :JO J0.76 2,080 25.2 X:I ·165 
8, 400 4 0 I .5 241.5 3. s ·I •l l 10.!)0 2,075 !Ui . 0 h'l ·178 
8 500 , ·I 0 1.8 244 .8 S.4 ·I •!.; 11.0.; 2,0G!l 26.6 80 ·lfll 

8 ,600 4 08.2 248.2 3 .•I ·I 60 Jl.l!l 2,063 27.~ 70 60-1 
8,700 •I 11 .G 251.6 8 .·I ·I 64 11. 31 2,058 28.0 78 517 
8 800 , •I 15.0 255.0 8.4 4 l.iO 11. •IB 2,0.;2 28.7 77 5:JO 
s,noo 4 18.4 258 .•I 3 .•I s OS 1 I.GS 2 0-Hi , 29. ' 76 IH4 
o,ooo •I sn .8 261.8 3.'I l.i 01 l I. 77 2,041 SO. I 7,j 558 

9, 100 4 25.2 265.2 8. ·I 5 )2 11.92 2,085 !lO .ll 71 672 
9,200 •I 28.6 268.6 3.5 5 16 12.07 2,0SO Sl.7 7:1 1186 
9,300 4 82. I 272.1 !J.5 5 21 12.22 2,024 32.J 72 001 
9,400 ' S!i.6 275 .G S.5 5 25 12.37 2,019 83 .!I 71 616 
9,500 I SO.l 279.1 8.5 5 80 12.52 2,013 M . I iO G.'ll 

9 600 
' 

4 42.G 282.6 8.5 5 85 12.67 2,008 8-.L9 60 64G 
9,700 4 46. I 286. l s. Jj 5 40 12 .82 2,008 85.7 ()!I 6Gl 
9,800 ·I 49 .G 289.6 s. (I 5 4!i 12.07 I , 007 !i(). 5 G7 677 
!) , 000 •I 63.2 203.2 3.0 5 60 19. 151 1 , !J92 37. I (HI OO!l 

10,000 ,, 56 .8 296.8 s.o 5 55 l:J.27 1 ,087 88.!l (ij) 700 

50 



• M 
RANGE TABLE FOR 16-INCI-i GUN. (FULL CrIARGE) 

WEIGB'l' OF PROJECTILE, 2100 POUNDS. lNl'l'IAL VELOCITY, 2600 F.S. 

Range. 

1 

Yardl. 

7,000 

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

7,600 
7,700 
7,800 
7,900 
8,000 

8,100 
8,200 
8,800 
8' •100 
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 

Standard povvdcr tetnperature, 90°F. ; 
variation of ± 10°F. changf's the initial velocity ± 20 f.s. 

~- --
De\1in- Devin,. 
tion ror tion for 

Change Change Chnnge Change Change Chango lateral la Wal 
of of or or of or Devin· motion motion 

range rJlngc rJ.\llKt' ran«o rn.ngn rnngo ti on for or gun or 
for for for for for for l:•tcrn I s>erpen- t.arget· 

\'UfJU- \'Drin- varin.· \\'i1u.I 1notio11 lOOlion ''ind dioular Per)l<!tl· 
tioo or tion of lion in corn· af gun or l.orKel Cl0f1'· to lino diculur 
+10 - 10 dcnsit}• ponent in plano ir• plane poncnt or 6ro to lino 

' "''· J>er 
pound" or nir in 1>1a11e of firo of fire of JO •need or firn 

Re<:olKI i 11 ,,·riv.IJt of - JO of f>ro of 10 of 10 knol.:J. of 10 epct<l 
initial of pro- por of 10 knota. lrnot•. knots. or 10 

velocity. joctilc. cent knots. knotB. 

10 11 12 13 H )~ Ja 17 18 

Yord•. Yortl•. Yar(l$. Yord•. Yard•. Yard•. Yard&. Y ard.t. Yard•. 

40 10 82 10 .J.S liO ·l 'HJ 50 

4!) 16 &~ 10 44 51 .i 46 51 

50 16 87 10 44 61 4 47 1>1 
51 16 89 11 45 :)2. 4 48 52 
51 16 92 11 45 53 ·l 48 SS 
52 17 94 11 46 64 5 49 54 

53 17 07 ] !t 46 5·1 .? 50 5·~ 

53 17 99 12 47 5:i 5 1)0 55 
5,L 17 102 12 <17 56 5 51 56 
55 17 104 18 48 57 5 52 51 
55 17 107 13 48 llS 6 52 58 

56 17 109 13 49 li8 6 53 5$ 

51 17 112 IS 49 59 G 54 59 

57 17 114 14 50 60 6 54 60 
58 17 117 14 50 Gl () 56 61 
59 18 120 14 51 62 7 50 62 

59 18 123 15 51 62 7 50 62 
60 18 126 15 52 63 7 57 (}3 

01 18 129 15 52 64 7 58 64 
01 18 182 16 58 (l:"i 7 ,;s 65 
62 18 JS5 ](l /;)j ()6 8 59 (i6 

6-'l 18 138 16 54 07 8 60 61 

68 18 141 16 54 GS 8 60 68 
G·I 18 1 '.1:'1 17 55 68 8 61 68 
Gil 18 , ,l7 17 55 (j!) s ()2 69 
65 19 150 17 fj(j 70 9 62 70 

65 19 153 18 56 71 !) 63 71 
66 19 liiG JS 57 72 9 64 72 
6() 19 159 18 51 7S !l 64 73 
(17 19 162 l !l 58 1·1 !) 65 7.~ 

07 19 165 1 !) 58 1/i 10 ()5 15 

51 

-
Change . 

Ill 

height 
or 

iuipflct 

for 
,·aria. .. 
lion 

of 100 
yards 

iu 
sight 
bar. 

19 

Feet. 

19 

19 
20 
20 
20 
Ill 

21 
22 
22 
23 
23 

24 
24 
24 
25 
25 

2() 
26 
26 
27 
21 

28 
28 
28 
29 
29 

30 
so 
so 
Sl 
Sl 



M 
RANGE TABLE FOR 16-IKCH GUN. (FULL CHARGE) 

\VEIC H'l' OF PROJECTILE, 2100 POUNDS. INITIAL VELOCITY, 2600 F.S. 

Range. 

l 

Yurd1 

10,000 

JO, 100 
10,200 
10,300 
10,400 
10,500 

10 ,000 
10,700 
10,800 
J0,!)00 
J L,000 

11 , 100 
11,200 
1 L, SOO 
11,400 
11,500 

11 ,600 
11 , 700 
JJ ,800 
Jl ,900 
l l!, 000 

1°2' 100 
12,200 
12,SOO 
12,1100 
12,500 

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

Stanclarcl po\vdcr Lcn1pcraLure, 90°F. ; 
variation of ± 10°1<'. changes tho initial velocity ± 20 f.s . 

Ina""'"' 
in angle Dongcr 

Angle of of d•>- space 
dcpnrlure• t•n&1c JX~rture Anglo TiLD6 or Striking Ori rt .. ror a 

of elovution for 100 or r.u. flig l1 t. \'Clocity. tnrgat 
p!W! j ump. yards 20 foe~ 

increase bigb. 
i t• "'-'~· 

2 2-• 2b 3 4 5 0 7 

• • ,\fir1ultJ1, Jlf iri 11ta. • • 81001"4. f'l.~m. 
)' "'''"· Y11rdA. 

4 50.8 29U.8 a. u 5 fjfj I :1. 27 1,987 38. :J 05 

(j 00 .4 :300. '~ S.G (i 00 JS .. ~2 1,981 39.2 6 l 
(j 04.0 30-1.0 3.6 (l OJ IS.57 l ,976 40 . I 63 
• 0 07.G S07.6 3 .6 6 10 13.72 1,971 41.0 6~ 

5 11.2 Sll.2 8.6 6 15 13.87 1,965 <J.1 . 0 6~ 

5 14.8 31.J.8 3 .7 6 20 14.02 1,960 •J.2 .8 UL 

5 18.5 ill 8. 5 S.7 6 25 14.17 I , f>.5:"> 4fl .8 (iO 

5 22 .2 322. !t 3.7 6 30 11L.3~~ 1,950 44 .8 60 
5 25.9 325. 9 3.7 6 35 14.49 1,944 45 .8 59 
5 29.6 329.0 3 .7 () .~o l ·l.65 1,939 40.8 58 
5 33.S 333.S S.7 6 ·16 I l .81 1,984 47.8 57 

5 37.0 337.0 8.7 u !ii 11. 97 l '929 •18 .8 .j() 

5 40.7 ~140. 7 3.8 (i 50 lfi.1!) 1 ,92~ •19 . !) 56 
5 4·i .:) ll<14. 5 3.8 7 02 15.29 1,919 51. 0 55 
5 48.3 3,18 . 3 3.8 7 07 15.45 1,919 lift. l 54 
{j 52. . t H1i2 . 1 3.8 7 l:l 11.i.61 1,908 ll!L 2 53 

5 5.5.9 85J.9 :.1. 8 7 18 15.77 1,903 !>4.S :}~ 

5 59.7 359.7 S.8 7 2.J 15.93 1,898 55 . \ 52 
6 OS .5 363.5 s.s 7 29 16.09 1,893 50 .5 51 
6 07.3 367 .3 3.8 7 35 10.25 1,888 57. (I 50 
6 11.1 371.1 3.9 7 40 HI. ·I I J ,883 58.7 50 

0 15.0 375.0 3. 0 7 10 10 . 58 1 ,878 59.9 49 
6 18.9 ~178. 9 3.9 7 :')1 1 (J. 74 1,873 01 .1 49 
6 22.8 882.8 S.9 7 51 10.91 J,868 02.!l -~8 

0 26.7 380.7 S.9 8 0:? 17.07 J ,S<H 03.5 48 
6 so. (l 300.0 4.0 8 OS 17 .24 l 859 

' 
U·l . 7 47 

6 84.() S9Lll 4.0 s 1·1 17.40 1 85.} 
' 

05.0 .J.7 
6 38.6 fl!l8 . 6 4.0 s 20 17 .57 1,849 ()7 .2 46 
6 42.6 <102. 6 4.0 8 26 17.73 1,845 68.6 116 
G 46.0 4,00. (l 4 . 0 8 S2 17 .90 1, 840 O!l.8 46 
Cl 50 . Ii 410 (i 4 .0 R :18 1 A. on 1. 895 71. 1 ·l'l 

52 

Maxi-
mum 
ordi-
nate. 

8 

r.,.,.,, 

70[) 

723 
74~ 

759 
776 
703 

811 
8~9 

8~7 

866 
88.i 

901 
!)i.'J 
943 
963 
1>&1 

I , 00.{ 

l ,O~J 

l,Ol:l 
I,O(H 
1,0&i 

1,106 
1,128 
1,150 
1, 17~ 

1,19.'l 

1,218 
J 24 1 
' 1 'j/,(l,j 

J '2$f} 

I . SI:! 



M 
RAKGE TABLE FOR 16-INCH GUN. (FULIJ CHARGE) 

WErGnT OF Pnon:C'l'rLF., 2100 PovNns. lNITlAL \·~:LOCITY, 2600 1·'.!3. 

Standard powder to1npcru.ture, 90°F.; 
variation of ± 10°F. changes the i11it.iu.I velocity ± 20 f. s. 

-
De•i•- Dc\·iu· Chl.ngo 

t.ion for lion for • •• 
Change Cb3nge Chonge Cb:\nge Chonge CbaD&• la ten I literal ~ight 

of of of of of of De\~ motion motion of 
rnn«o ~ll(;O rnngc MlQS(b rtlHKO rungo tion for or gun or im1>3ot 

for for for for for for Intern I t>t:IH)O• t.<lraot for 
Range. \'ftrb.. \'l.\ri!\- \'aria· wind mo Lion motion wind tliculnr pcrpcn· ,-:int\· 

tion or tion or Liu11 in (1()1'0 • •>r Kt1n or t111•get OOlfl• to lino diculnr lion 
+ 10 - 10 donsity ponont iu ph~llO jn oh,no 1>011.-,nt or liro to lino or 100 

loot per pound. o( t\lt in pl~ne of fire or flrc or 10 speed or 6rc yorda 
IOOOOd in wolitbt or -10 o! fin1 or 10 or 10 knot&. of 10 •t>«<l in 
i niti&l of pro- per of 10 knot&. knota. knot& of 10 aight 
velocity. jcclile. ccoL koou. knor.s. bor. 

I 10 II 12 l;l 14 16 16 17 18 10 

Yartf1 }' 11rd1. l"ur<l1. ranu. )' Qf(i~. rard1. }' artlA. Yar1l1. Yafila. Yard;. f'Ul. 

10,000 U7 19 165 19 58 15 10 65 71j Sl 

10, 100 68 JI) 168 19 50 7!j 10 GU 75 S't 
10. 200 68 19 171 9.0 .;o 76 10 67 76 S9. 
10,300 69 19 174 20 60 11 10 67 77 SS 
10, 100 69 19 177 20 GO 78 10 68 78 SS 
10,IJOO 70 19 180 21 GL 70 11 GO 70 34 

10,noo 70 19 181 21 61 80 II Of> 80 3,1 
10,700 71 10 187 22 61 ll l ll 70 Sl 315 
10,800 71 19 191 2~ 62 82 ll 71 82 35 
10,000 72 19 19-1 2~ 62 82 ll 71 82 S6 
ll,000 79. l!) 108 23 6~ 89 19. 79. 83 SG 

11, 100 73 JU 201 23 6!1 8L 19. 72 8"1 so 
11,200 73 19 205 2.1 G!l 85 12 73 85 S7 
l 1 ,300 74 19 9.08 2~ (H SG 12 7·• 86 37 
l 1 ,·100 74 I!) 211? 25 o ~ 87 12 7<1 87 38 
11 ,1100 75 19 21il o-:<:> (I;, lIB 13 7;, 88 SS 

J 1,600 75 19 210 o-,.., a:; till 13 76 88 SS 
J I, 700 76 19 222 9.6 66 S!l 13 70 80 30 
11,SOD 76 19 9.9.6 26 66 00 t :J 77 00 so 
11,000 77 19 2~9 27 61 Ol 13 78 01 ·10 
l!t,000 77 19 2:Js 27 G7 92 l .J. 78 92 40 

12, 100 78 19 2.'l(l 28 68 O!J 1·1 7!1 !IS 41 
12,200 78 1 !) 240 !lS 68 01 1 ·~ so !H 41 
12,SOO 79 19 24 1 29 09 95 14 80 05 ·12 
12, 100 79 10 2-18 29 69 96 14 81 00 42 
12,liOO 80 19 o·o %0- so 70 97 ]5 82 97 4$ 

12,600 80 20 UG so 70 08 15 82 08 43 
12,700 81 20 260 31 71 00 15 S.'l 00 .. i-l 
12,800 lll 20 2(5~ 31 71 100 15 8, 100 41 
12,900 82 20 268 s~ 72 I 0 l 15 84 JOI 45 
13 ,000 a:~ 20 27't 92 72 102 10 85 102 i; 
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M 
RANGE TABLE FOR J 6-INCH GUN. (FULL CI-IARGE) 

VlE1GHT OF PuoJ1~c·r1Ll!J, 2100 l)ou~ns. I NITIAL \ '.BLoc1'rY, 2000 1~.s . 

Standard pO\vder temperature, 90°F. ; 
variation of ± 10°1''. changes the init ial velocity + 20 f.s . 

• 

lucrtate 
in ongle Ihnger 

Anglo o! o! Je- . lll"CO Muxl· 
Range. dtJ)<lrlure•aogle o:irture AnRle Time of Striking Drift. !or • rnu1n 

of clM·ntion !or 100 or fall. fiight. velocity. target ordi· 
plllB jump. yards 20 feet 11310 

1ncrtuttc; high 
i_n range. 

I 2 2u 2b 3 ~ 5 G 7 8 

Yardt. • ' J\finuttt. ,)f inute1. • ' Sec<J11dt . p 1.-ua . Yordt. )'ard1 ,,.,, 
18,000 6 50. 6 410 .6 4. 0 8 38 18. ()(j 1,835 71. 1 4 ·l 1 ,Slfl 

IS , 100 6 511.6 414 .6 4 .1 8 11•1 18.2.'l 1,831 72.4 4·l 1 337 
' 13,200 6 58.7 418.7 4. l 8 50 18 .39 1,826 78 . 7 4S I , 362 

18,SOO 7 02.8 422.8 4 .1 8 50 18 . (;6 1,821 75.1 .13 1,387 
13,400 7 OCi. 9 42.6 .9 4 .1 9 02 18. 72 1,817 76 5 42 1,412 
1S ,500 7 11 .0 4Sl .O 4 .1 9 08 18.89 1,812 77.9 42 I , 4:17 

18,600 7 Hi .1 435.l ·L l 9 14 19 .06 1,807 79.3 41 1,463 
lS,700 7 19. 2. 439.2. •L l 9 20 19 . 2.3 1 803 , 80 .7 41 1, ·~89 
13,800 7 2.3.S 44.S .3 4 .2 9 26 19.40 1,798 82.1 40 1,51/l 
18,900 7 'l1.5 447.6 •l. 2. 9 SS 19.57 1,793 83.6 40 1,542 
14,000 7 SJ. 7 451 .7 ·~ . 2 9 39 19. 74 1,789 85.1 39 1 ,560 

14,100 7 35.9 456.9 4.2 9 46 19.91 1,784 86.6 30 1,596 
14 ,200 7 40.1 460.1 4.2 9 52 20.08 1,780 88 . l SS 1,624 
14 ,300 7 4'l .S •104. 3 4.2 I) 59 20.26 1,776 89. 13 SS 1,662 
14 ,400 7 ·18 .S ·108. 5 4 . :.I JO 05 20.43 1,771 1)1 . 1 87 1,080 
14 ,500 7 J;2.8 472.8 4 . :l 10 1!2 20. 01 1,767 92 .7 ~17 l , 700 

14,600 7 57.] '177 . 1 4.8 10 18 20.78 1,763 94.3 S6 1,738 
14,700 8 Ol.4 481 .4 4. 3 10 25 20 .96 1,758 95.9 36 ] '707 
14,800 8 05.7 485.7 ,i_ fl 10 31 21 .18 1,754 97.5 30 l '7()7 
14,!)00 8 10 . 0 400 .0 4.S JO 38 21 .31 l, 750 99.2 ::i5 ] '827 
15,000 8 14.S •l91I. S 4.4 10 4·1' 21.48 l 746 , 100.9 S5 ] ,8117 

15' 100 8 18. 7 498.7 4.4 10 51 21.66 1,742 102.0 S5 1,888 
15 ,200 8 23.1 603 .1 4.4 10 57 21 .SS 1,738 10,1, .3 8·! l ,9J9 
15 ,300 8 27.5 607.5 4.4 11 04 22.01 1,734 100.0 S·l J , !)/j() 
15,400 8 Sl .!I Gll.9 4.4 ll 11 !22.19 1,730 107 .S S<L 1 , !)82 
15 GOO 

' 8 S6 .3 516.S 4.5 ll 18 22.87 1,726 109.6 SS 2.,014 

15,600 8 40.8 520.8 4.5 11 25 22.55 1,722 111.4 SS 2,040 
15 ,700 8 45.S 525.8 4 .G 11 S2 22. 78 ] .718 113 . !2 33 2,079 
15,800 8 49. 8 520.8 4. /j 11 so 22.91 1,714 115 .0 S2 2, 112 
15 ,900 8 54 .S 584.8 4.5 ll <IG 28.09 1,710 116.8 32 2, 145 
16 , 000 8 58.8 6S8.8 ·1.0 11 58 23.27 1,706 118 . 7 32 2, 179 

• 
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M 
RANGE TABLE FOil lG-INCII GUN. (FULL CIIARGE) 

WEtCH'l' OF l 'n0Jlt<:'r1i,i,:1 2100 POUNDS. INITIAL "'lEWCI'l'Y, 2600 F.S. 

8t.andu.rd po,vder tc1nperature, 90°F.; 
variat.ion of + 10°1!'. changes the initial velocity + 20 f.s. 

Dovb- Chango 
De•ia- lion for 1n 

Clan go Chance Cb:ui~· Chan&\' C'Mnge Cha~ tion for lstenl h<iilbt 
or or of or or or Do\'is- l3ieml motion or 

mngc rn.n1te range range 11\l'lgO mnRC tioo for motion or imp:iol 
for for for for for for lat en I of gun 14rgel for 

Range. VBri:L• \'nti!l· \'l\ria,. wintl motion toot ion wind perpeo- fl<'l)CD- varb-
iioo of lion or lion in com- of gun of targ" com- dicubr dicular lion 

t-10 -10 densily ponont in pl:ioe ill ploac poncnt to line t.o line or 100 
foot per pound!\ or nir i u s>lu au of r..., or Oro or 10 of firo or fire YllRl6 
accond in weight or -10 or 6rc or 10 or 10 k:nota. a peed 1pecd on 
initi~I or pre>- per or 10 knots. knots. or 10 cf JO alght 

\'Clocity. icdilo ctnl knote knots. k.note. IJl\r. 

1 JO II l2 13 H 15 16 17 18 JO -
Yard•. Yard.I Y arcl& l'ard1. Yard&. Yorila. Yard•. Yardl. Yard1. Ya .. u. Put. 

lS,000 S!l 20 27-l 32 72 102 16 85 102 1G 

Ul, 100 83 20 270 33 73 103 16 8() 103 -10 
18,200 84 20 280 8:3 73 104 16 87 104 46 
lS,SOO 81 20 28l 84 74 105 17 87 105 47 
18 ,.~00 85 S!O 288 34 74 10() 17 88 10() 47 
JS,500 Sil 20 202 S5 7G 10() 17 89 106 48 

lS,600 8G 20 200 35 75 107 18 89 107 48 
lS,700 86 20 :100 36 76 108 18 90 108 49 
IS,800 87 20 :101 36 76 lO!l 18 91 109 50 
18, !lOO 87 20 ::108 :37 77 110 19 91 110 61 
14 ,000 88 20 ::llt 87 77 111 19 92 111 .; I 

14, 100 88 20 316 38 78 112 19 92 112 52 
14,200 89 'lO !J20 88 78 113 19 93 118 62 
14,SOO 80 'iO !ll!I 89 79 114 20 9·• 114 53 
14,400 00 20 !!28 S!l 7!) 115 20 9·• 116 5:J 
14,500 00 21 !!32 ·10 80 116 20 95 110 51 

11.,600 01 21 396 40 RO 117 21 96 117 5 1 
14,700 91 21 IS40 41 81 1 18 2 1 96 118 65 
14,800 92 21 !345 41 81 110 21 97 119 56 
14,000 01! 21 !119 42 8:2 120 22 98 11!0 66 
15,000 OS 21 :J:'i·I 42 82 121 1!2 98 ll!l l>7 

15' 100 03 21 B58 48 83 122 22 99 122 58 
15,200 ll I I! I !1():3 48 83 123 22 JOO 123 58 
15,300 01 21 807 •1-l 83 124 2.'l 100 124 59 
15' 100 06 21 !172 4.J. 84 125 23 101 1211 59 
16,500 95 21 !170 •Wl 81 126 23 102 120 00 

15,600 96 21 881 45 8-1. 127 2.J. l~ 127 60 
15,700 00 21 88.J 46 85 128 24 103 128 61 
lG,800 07 21 300 4() 85 120 24 l~ 129 62 
15,900 07 21 !10 I 47 85 130 25 101 180 62 
16,000 98 21 300 47 86 131 ~5 105 131 6S 
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M 
RANGE TABLE FOR 16-INCH GUN. (FULL CHARGE) 

WEIGB'l' OF PROJEOTlLE, 2100 POUNDS. lNJ'l'(AL VELOCITY, 2600 F.S. 

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

InereMt 
in ongle Danger 

Angle of or de- 8J"'C6 ~luxl· 

Range. departuro•noglo t>arlure 1\nglo Tim• or Striking Drilt. ror" mum 
of elo•·ntion for JOO of fall. flight. velocity. target ordi· 
p!UB j ump. )'tlrds 20 r •• ~ DA le. 

iucrcuse high. 
in range. 

1 2 2n 2b 3 •J 5 6 7 8 

Yordl. 0 ' J,finut<8. Minulct. ~ • Second•. /'l,·ICC<. 
y "'"'· 

Yards. Fed. 

16,000 8 58.8 538 .8 4 .0 11 li9 SW.27 l, 706 118. 7 32 2,179 

16, 100 9 03.4 54S.4 ,, • G 12 00 23.45 1,702 l'.t0.6 31 2,219 
16,200 9 08.0 548.0 4.6 12 07 23 .63 1,698 122.li 31 2,248 
10,300 9 12.6 552.6 4.6 12 15 23 .81 1, 69'1 1211.4 31 2,28S 
10,·ioo 9 17.2 557.2 4.6 12 22 2S . !)!) 1,690 126 .4 30 2,318 
16,500 9 21.8 561 . 8 4 .6 12 so 2'1. 17 l ,086 128.4 30 2,354 

16,600 9 26.4 566.4 4 .6 12 37 2'1 .95 1,683 190.4 so 2,390 
16,700 9 31 .0 571.0 4 .7 12 45 21L. 54 l I ()79 132. ;J, 90 2,426 
16,800 9 35.7 575.7 4.7 12 52 2·L. 73 J ,675 134 .11 29 2,463 
16,900 9 40.4 580.4 4.7 13 00 2·L . 02 1, 671 136 .'1 29 2,600 
17,000 9 45.l 586 .1 4.7 13 07 2/i.11 l ,667 1313.5 29 2,637 

17, JOO 9 49.8 589.8 •J. . 7 13 15 25 .$0 1,664 140.6 29 2 57/i • 
17,200 9 54.5 59-1.5 4 .7 13 22 25.49 1,660 142.7 28 2 613 • 
17,300 9 59.2 699 . 2 4.8 13 90 25 .08 1, 656 144.8 28 2,051 
17,400 10 O•LO OOLO 4.8 13 38 25.87 1,652 147.0 28 2,690 
17,500 JO 08.8 608.8 4.8 13 45 20.0(J 1 , 6119 149 .2 27 2,729 

17,600 10 13.6 613 .6 4.8 JS 53 20 .25 l , 0'15 151.4 27 2,769 
17,700 10 18 4 618 .4 4.8 14 01 26. ·I'! l ,641 153 .6 27 2,80!) 
17,800 10 2S.2 G23 .2 4 .9 J ;i 08 20 . CJS J . 637 155.8 27 2,8·~9 

17,900 JO 28.1 628.1 4 .9 14 JO 26.82 ] , 634 158 .1 26 ~ 1 800 
18,000 10 33.0 033.0 4 .9 11 21 27. 01 l,630 160.4 26 2,931 

18,100 10 37.9 687.9 4 .9 14 32 27.20 1,626 162. 7 20 2,973 
18,200 10 42.8 ()•12 . 8 4 .9 14 ·10 27.39 1,629 105.0 26 S,015 
18,SOO 10 47.7 0•17. 7 5.0 14 48 27.58 1,619 167 .4 26 S,058 
18,400 10 62. 7 652.7 5.0 14 56 27. 77 1,016 109 .8 25 8. 101 
18,500 10 57.7 657.7 5.0 15 04 27.96 1,612 172.2 25 8, 145 

18,600 11 02.7 662.7 5.0 15 12 28. JO 1, 009 174.6 25 S,189 
18,700 11 07.7 667.7 5 .1 15 20 28.86 1,606 177.l 25 S/l94 
18 ,800 11 12.8 672.8 5.1 15 28 28 . /JO 1, 002 179.6 25 9,271) 
18. !>00 11 17.9 677.0 " l ". 15 30 28.70 l , fi!)!) 182.1 24 9,325 
19, 000 11 23.0 oss.o 5.1 15 44 28.0G 1,696 184.6 24 3,S71 

56 



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

\VEIGB'l' OF PROJECTILE, 2100 POUNDS. l NI'l'IAL VELOCI'l'Y, 2600 F.S. 

Range. 

I 

Yard<. 

16,000 

16, 100 
16,200 
16,300 
16 ,400 
16,500 

16,600 
16,700 
16,800 
16,000 
17,000 

17,100 
17,2.00 
17,800 
17,400 
17,500 

17,600 
17,700 
17,800 
17,900 
18,000 

IS, 100 
18,200 
18,SOO 

18,400 
18, iiOO 

18,600 
18,700 
18,800 
18,000 
19,000 

Standard po,vder temperature, 90°F.; 
variation of ± 10°F. changes the initial velocity ± 20 f.s. 

-
Do,•it\· 

De via- tion for 
Cbnngc Chnngo Change Cbnnge Change Chnngc tion for lnt.eral 

of of of or of of Devia· lntornl 1:uot.io11 
mnge range range range range rnngo t.ion for motion or 
lor lor for ror for for latual of gun torgot 

\'ftritl· \'nrin.· • ''nna- wind motiou motior' ''ind 1>erpa_n· porpen• 
tion of lion of tion in com- of gun of torget com- diculnr dioulnr 
+ 10 -10 density ponent in pla11e in plane J)Onent to line to line 

root P<'" POUnd6 of uir iu 1>lnne of fire or fire or JO or fire of fire 
second in weight of-JO or fi re of 10 or 10 knota. speed 6J)OOd 

inltii\I of pro- per of' JO knot.. kuota. or 10 or 10 
velocity. jectilo. cent. knota. knot•. knoll!. 

10 II 12 13 14 16 16 17 18 

Yardt. Yara.. Y6Td3. )' ard<. Yard._ Yard•. Yard•. Yardt. Yard<. 

08 21 399 ·~7 86 131 25 105 181 

98 20 404 48 87 132 25 106 1S2 
99 20 408 118 87 133 u 106 lSS 
99 20 413 49 88 184 26 107 184 

100 20 418 49 88 185 26 108 135 
100 20 422 50 89 136 26 108 l ll6 

101 • 20 427 50 89 187 27 109 137 
101 20 482 51 90 138 2,7 110 138 
102 20 4S6 51 flO 139 9,,7 110 139 
102 20 4-11 52 91 1110 28 111 140 
103 20 1146 52 91 141 28 112 141 

103 20 450 5$ 91 142 28 112 142 
](}1 20 455 5$ 92 143 29 113 143 
10-l 20 460 54 92 144 29 114 144 
105 20 4&1 54 92 1•~5 29 11 ·l 146 
)05 20 469 55 93 1-1·7 so 115 147 

lOll 20 474 ()(j 93 148 so 116 148 
10(1 20 478 IJ(J 93 149 SI 116 149 
107 20 •!SS c>6 94 160 31 117 150 
107 20 488 57 94 I :j l 81 118 151 

108 19 492 !j7 9~; 1 •'Q iJ - s~ l l !) 152 

108 19 497 58 9.5 158 32 119 153 
JO!} ]!} 502 58 96 154 33 120 154 
109 19 506 59 96 lti5 SS 1~1 155 

] 10 19 51, 59 97 1il6 SS 121 llHl 
110 l!J 516 60 97 Vl7 34 122 157 

• 

111 19 520 60 98 159 34 128 159 
111 }!} 525 61 98 160 85 124 100 
112 19 530 01. !)9 161 S5 124 101 
112 19 /j!j5 (12 ' 09 162 SU 125 162 
llS 19 5-10 62 100 16~J 36 l~(J 16S 

57 

Cbnngo 
In 

height 
O( 

impact. 
for 

varia· 
ti on 

of 100 
ynrdo 

in 
sigh t 
bar. 

19 

Pt<t. 

68 

64 
65 
65 
60 
07 

67 
68 
69 
69 
70 

71 
71 
72 
73 
73 

74 
75 
75 
76 
77 

77 
78 
79 
71) 
so 

81 
81 
82 
88 
84 



M 
RANGE 1"'ABLE FOR 16-INCI-I GUN. (FULL CI-IARGE) 

'VEIOR'r OF PnomcTILE, 2100 PouNos. lN l 'l'I AL VE1,oc1T¥, 2600 F.s. 

Rnngc. 

1 

Yard!. 

19,000 

19 ,100 
19 ,200 
19 ,300 
19 ,400 
19,600 

19,600 
19,700 
19, 800 
19 900 

' 20,000 

20,100 
20 200 

' 20,800 
20 ,400 
20,500 

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

21,100 
21,200 
21 ,900 
21,400 
21 ,500 

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

Standal'd po\vder ternperature, 90°F.; 
variation of + 10°F. changes the initial velocity + 20 f.s. 

Increase 
in nngle Dnnge~ 

Angle of or do- HJ>a(;C 

dcp1lrLurc - nnglo. p:.lrture ,\ ng.1() Timoor Strikin~ Drift. ror I'\. 

of elevauou for 100 of fall. flight. \'elocily. target 
plt18 jwn(l. yards 20 feet 

ioc.ron.sc high. 
in range. 

2 211 2h 3 4 5 6 7 

0 • Minutes. ,\1in~de8 . 0 , 
Seconds. Fl.-$tC$. Yard•. l' (lrJ;. 

11 28 .0 ()83 . 0 5 .1 15 4<1 28. !)(i l '590 184 .6 24 

11 28 . l 688 .1 5.1 15 52 29.16 1,593 187 .2 24 
11 33 .2 693.2 5 .1 16 00 2!) . 36 1,590 189.8 24 
11 38.3 698 .3 5 .2 16 08 29. 56 1 ,587 192 . .Ji 24 
ll 4!.l.6 703 .5 5 .2 1() 16 29. 76 1 , !iB+ 195.0 23 
ll 48.7 708. 7 5 .2 16 24 29 .96 l ,581 1 !)7. 7 23 

11 53.9 713 .9 5 .2 16 32 30.16 1,578 200.4 23 
11 59.l 719 .1 5 .2 16 '10 30.36 1,575 203.l 23 
12 04.3 724 .3 5.8 16 1is !lO. 5() 1 ,572 205 .8 ).!$ 

12 09.6 729.6 5.8 16 56 30.76 1,569 208.5 :l2 
12 14.9 734.9 " s " . 17 04 S0.96 l ,566 211.2 22 

12 20.2 740.2 5.3 17 12 31. 16 l 563 
' 

214.0 22 
12 25 .5 745.5 5.3 17 20 31.36 1,560 . 216. 8 22 
JS! S0 .8 760 .8 5.4 17 28 31.56 ] 1557 

' 
219.(j 22 

12 !36 .2 756.2 5 .'i 17 36 81.76 1 ,555 222.5 21 
12 41 .6 761.6 5.4 17 45 31.97 J ,5:32 226 .11 21 

12 47 .0 767 .0 5 .-l 17 54 32 .18 1,549 228.3 21 
12 52 . •1 772 .4 5 . ·i 18 OS S2 .S9 1,546 !!31.. 3 2L 
12 57 .8 777 .8 .5 . 5 IS 12 32.60 1 '54•l !!.'34 . s 21 
13 03.3 7$3 .8 :) . 5 18 21 32 .81 1,541 287. 3 20 
13 08.8 788.8 5 .5 18 so SS.02 1,538 240. (~ 20 

13 l ·1< . 3 794 .3 5 .5 18 39 33 . 23 I -<• -,Dt>D 243 .5 20 
13 19.8 799.8 5 .6 18 48 33 . 1! •1 1 , 5~JS 246.6 20 
13 O• 4 _ ,}. 805 .. 4 r. (j " . 18 57 !JS . 65 1 530 

' 
249.7 20 

13 31.0 811.0 5.6 11> 06 33 .SG 1 ,527 252.9 19 
13 :36. () 816.6 5.6 11> 16 34.07 1,5~ 256 .I 19 

18 42 .2 822.2 5 .7 19 24 84 .28 1,522 259 .S 19 
18 ,~7. t> 827 .9 5 ,7 19 SS 34 . 419 1,519 262. 6 19 
1 ~] 53.6 &33. 6 5 .7 J ll 42 34 .70 l , 516 265 . !I JO 
18 59. 8 8.'l9 .3 6 .8 J9 51 84.92 1,51:l l!()!l . 2 18 
14 05.l 845.l 5 .8 20 00 35. 14 1,511 272 .5 18 

58 

ti.tu.xi· 
OIOUl 

ordl-
nute. 

8 

Feel. 

3,371 

3, 418 
3, 465 
s 513 
' 3 56 l 
' 3, 00!) 

3,658 
8,707 
3 757 
' !l,807 

3,857 

3' !)08 
S,959 
4, 011 
·l, 064 
4, J 17 

4,171 
4,225 
4., 280 
4,3S5 
4,S91 

4,447 
4, :304 
41,561 
4,619 
4,677 

41,736 
4,796 
4,856 
4,917 
4,978 



M 
RANGE TABLE FOR 16-INCI-I GUN. (FULL CHARGE) 

WEIGHT OF PROJECTILE, 2100 POUNDS. INITIAL VELOCITY, 2600 F.S. 

Standard po,vder temperature, 90°F.; 
variation of + I0°F. changes the initial velocity ± 20 f.s . 

. 
.. 

Dovin- Devin· Chango 
tion for lion for 1 n 

Cbnnge Chnnge Chnnge Chango Cbnngo Cbnoge Int.em! lnt.crol height . 
of or or ol or of De via.· tnotion 111otion of 

rnngo rM>ge range rnngo rnngo rnngo tlon for or gun of illl J)l'.ICh 
for for for for for for bteral pcrpen- t.nrgct. for 

Jlango, \'llria· vari:l· \-:ui.a.· wio<l i·ootion r.notlon wind dicular JlOJlleD· vnrla-
tioo of lion of tioo in oom- of Run of l.'lrgct oom· to lino diculor tion 
+ 10 -JO deosit)• pouent. in plane in plane ponent of lire t.o lino of 100 

foct. ptt poundt of nU- itt J,i!l.UO of fire of 6ro of 10 •.-! of firo rnrdl 
ROOnd io weight ol -10 o( fire of 10 or 10 knots. ol 10 ul)l'ed lo 
initial or pro- per or 10 knola. knola. knota. or 10 oight . 
nloo~'. jectilc. ~nl. knoi.. knou. bar. 

I 10 IL 12 13 H 15 16 17 18 19 

ford•. Yor<u. Y arc/$. Y art!,. Yard,, Yard•. --
Yard•. Yar<h. Yard•. }' nr</11. P't<I. 

19,000 l 18 19 5·1.0 62 100 l (ll,l 36 126 111!1 84 

19,100 113 10 545 63 101 1()4 3() 127 164 85 
19, 200 114 19 550 63 101 165 37 128 165 86 
19,800 114 19 555 64 102 166 87 129 1()6 86 • 10,400 115 19 560 GI 102 167 87 ' 129 167 87 
19,500 115 19 56S GJ 108 168 SS 130 168 88 

19,600 116 19 570 66 103 170 88 131 170 89 
)9,700 116 19 575 66 104 171 89 181 171 89 
19,800 l l 7 19 580 07 104 172 S9 182 172 90 
19,900 117 10 585 67 105 173 39 13S 17!1 91 
20,000 118 10 690 68 106 174 40 JSS J 7,l 92 

S!0,100 ] 18 19 59ij 68 106 175 40 134 175 !l2 
20,200 l I !l 19 600 6!1 106 177 41 135 177 93 
20,HOO 119 19 ()05 09 107 178 41 135 178 94 
20' .J,00 120 l9 010 70 107 179 42 l SG 179 95 
20,500 120 19 615 71 I 08 180 42 187 180 95 

20 ,GOO 121 19 620 71 108 181 43 137 181 0() 
20,700 121 19 625 72 109 182 43 138 182 97 
20,800 122 19 630 79 109 l&I 41~ 139 181~ 98 
20,900 122 19 6!l5 73 110 185 ·1'~ l !l9 185 99 
21,000 123 10 6'10 7·1 I 1 (} 186 45 1·10 18(! JOO 

21,100 12•1 19 6·15 74 111 187 4:) 1·11 187 101 
21,200 124 19 650 75 112 188 46 141 188 102 
21,800 125 10 G55 75 112 189 :16 142 189 102 
21,.100 125 19 <HlO 7() Ill.I 191 ~7 143 191 103 
21,500 120 19 ()05 77 l l:J 192 ·17 1·13 1 !l2 10"1 

21,600 126 19 610 77 114 193 48 141 1 !)$ 105 
21,700 127 19 61.; 78 115 194 48 145 194 106 
21,800 127 19 ()80 79 I Ir. 195 49 145 195 107 
21,900 128 19 68;; 70 l HJ I 0() 40 146 106 108 
22 ,000 129 19 690 BO 'I HI 198 50 147 198 100 

59 



M 
RAXGE TABLE FOR 16-INCII GUN". (FULL CHARGE) 

,,.EIGHT OF PROJECTILE, 2100 POUNDS. l NITJAL \ .ELOCITY, 2600 F.S. 

llaogo. 

I 

Yard1. 

22,000 

22, 100 
22,200 
22,300 
22,400 
22,500 

22,000 
21!,700 
22,800 
l!~,000 

!i!!!,000 

23' 100 

• 
23,200 
23,300 
23 ,.100 
2:J ,600 

2.'l, 600 
23,700 
28,800 
28,000 
2·1l000 

21, 100 
24 ,200 
24,800 
24,400 
24,500 

24,600 
24 ,700 
24,800 
21,900 
2J,000 

s1.o.11da,rd PO\Vd<.'r tor11peraturc, 90°lt'.; 
vu.rititio11 of ± l 0°F. changes tho iniLittl velocity ± 20 f. l:l . 

• 

Increase 
in angle D:iugu 

Angle of of d~ $jl.1'lC 

dcparturo• noglo {Xlrture Anglo Time of Striking Drift. for n 

of clcvnU~11 for 100 or foll. lllghl volocit.y. tsrgel 

plus inmp. yards 20 fret 
IDererulC high. 

10 r:in.gc. 

2 2a 2b 3 4 5 6 7 

• ' il linutt• . ,it inules. • • Srt4ml•. Pl • .,«•· Yan/1 . Yard1 . 

14 05 .1 8~6.1 5.8 20 00 :15 .14 1,511 272.5 18 

14 10.0 sso.o 6.8 20 00 35.36 1,608 215.0 18 

14 16.7 856.7 5.9 20 18 35.68 1,506 270.3 18 
14 22.6 8<l't . 0 5.9 20 27 35.80 1,503 282.7 JS 
14 28.5 868.J 5.9 20 36 36.02 1,501 286.2 18 
14 84.4 87 <!, •• , 5.9 . 20 45 so.21, 1,498 2$9.7 18 

14 40.3 880 .3 () . 0 20 l.i•L ao . 'HI 1, 4!)() 20!l.2 17 
14 46.S 880.!l () . 0 21 0•11 3Cl .68 1, ·~03 206.8 17 
14 52.S 892.3 6. 1 21 111 !l6.!l0 1,491 !lOO .11 17 
14 58.4 898.4 6.1 21 2<1 37. 12 1 •188 

' 
801.0 17 

15 04.G 901.6 6 .1 21 3'1 37.34 1,486 307.6 17 

16 10.6 010.a G. 2 21 4, :J7.56 1 483 
' 

311 . 3 17 
15 16.S 01(1 .8 6. 2 21 5<\ :17. 71l 1,481 :ll;'i.O 17 

15 23.0 01!$ .0 6 2 22 01~ 38.00 1,479 318.7 JG 
15 29 .2 029. 2 (i. 2 22 14 38.22 l,477 322.5 16 
15 35.4 935 .. , (.1.3 22 2! :18.44 1,475 326. 3 16 

15 41.7 911 . 7 6 . s 22 31 :JS. C.6 1,473 330.1 16 
15 48.0 Ol8.0 G.S 22 ·I l !l8 .88 1,471 3!ll.O 16 
15 54 .3 !l54.. 3 6 .4 22 6·' 30 . 10 1,469 837.9 16 
16 00.7 960.7 6 . .I; 23 0, !Jll .33 1,467 341.8 16 
16 07.1 067 .1 () .4 23 111 30.5(1 l '•L<l5 :J1l/j. 8 15 

16 13.5 07:). 5 6 .5 23 2-1 30. 70 1 ,ilG!l !l•H) . 8 15 
16 20.0 980.0 6.5 23 S I -10.02 1 ,461 :lli!l .8 15 
16 26.5 986 5 6.5 23 44 40.25 1,459 357.!l 15 
16 83.0 993.0 6.5 23 54 40.48 1,457 362.0 15 

IG 39.5 999.5 6.6 24 04 40.71 1 ,465 :l6G. 1 15 

16 40. 1 1,00G. 1 6.6 24 J I 40 .01, 1,453 !l70. 9 15 
16 62.7 1,012.7 a. o 24. 24. ·11 .17 1 ,41)1 374..5 1·:1< 

16 /i9.ll 1,010.s 6.6 24 34 4L. 40 1,449 378. 7 14 

17 05 .9 1,02:'i.O 6.6 24 •l•L -L l. 03 1,447 382.0 14 

17 12. fj 1,0!Ji.u G. 7 2·l l.i I H .80 1,445 387.2 14 

60 

f\fad· 
mum 
otdl· 
1111to. 

8 

/lrrl. 

4,078 

G,010 
5, 102 
5, 105 
5,228 
5,292 

5 ,:lfi(I 
5,421 
G , •187 
5,553 
5,6-lO 

5,687 
5, 75{j 
5 ,82.'l 
5,892 
5,962 

G,032 
6, 10:1 
G,175 
6,247 
6,320 

6, 39:1 
o, 167 
G,5 12 
6,617 
6,603 

0,770 
6,817 
6' 0211 
7 l 00:1. 
7,082 

• 



M 
RANGE TABLE FOR lG-INCII GUN. (FULL CIIARGE) 

WEIGHT OF Pn,OJECTJT,E, 2100 POUNDS. l l'rITI.A.L \ ' ELOCITY, 2600 F.s. 

Range. 

1 

Yard•. 

22,000 

22,100 
·22,200 
22,800 
22,400 
2't ,500 

22,600 
2't,700 
22,800 
22, 900 
28,000 

23,100 
2S,200 
23,800 
23,400 
23,500 

23,600 
23,700 
23,800 
23,900 
2·i, 000 

24, ] 00 
24,200 
24,800 
24,400 
24,500 

24,600 
lM,700 
24,800 
!il4. 900 
25. ()()(I 

S1anda.rd po,vder temperature, 90°F.; 
variation of ± 10°F. changes the initial velocity + 20 f.s. 

DeviA· 00\1b-
tion for tion for 

Chango Cbnngo Chanco Change Cbnnie Cha~ laternl lateral 
or or or of or of Dem- motion mot.ion 

rnngo raogo rango range range range tion for of gun or 
for for for for for for lattt:tl perpen- brget 

vnri."4 \'llrll>- \~lrl'I- '11i'illd uioljon motion wl.od dicular perpen· 
tion or Uonor Uon ln com- or gun of lnrgel com- to lino dlcular 
+10 -10 density poncnt in plane in plane ponent of fire, to lino 

fool per pouodd of olr in vl:ino of fire of fire oflO OpeOO of firo, 
second In weight or -10 or fire of 10 or IO knolll. of 10 opood 
initit\l of 11ro- sier or 10 knots. knot.s. knots. or 10 

~1c: lociLy. jcctilo. cont. knot.a. knol4. 

10 11 12 13 14 15 16 17 18 

Yard1. Yar.U, Yarrh. Yard1. Yard•. Yard1. Ycmh. Yard1, Yard1. 

129 19 <JUO 80 l l(J 198 50 147 108 

' 
129 10 OOG 81 117 199 @) 148 199 
130 10 70L 81 l J 8 200 51 149 200 
JSO ll> 700 82 118 201 51 150 201 
lSl ll> 712 SU 119 202 51! 150 202 
181 19 717 8$ 119 204 G2 151 204 

132 10 723 84 120 't05 58 152 205 
132 19 728 85 121 206 53 153 206 
l SS 19 73.i, 85 121 207 54 143 207 
UlS 10 739 86 122 208 54 154 208 
194 19 745 87 122 210 55 155 210 

135 19 750 87 123 211 55 156 211 
135 19 756 88 124 212 56 156 212 
136 10 761 89 124 213 56 157 213 
136 19 767 81) l25 215 57 158 215 
137 18 772 90 125 216 57 158 216 

137 18 778 91 126 217 58 159 217 
138 JS 78$ 91 127 219 58 160 219 
138 18 789 02 127 220 59 160 220 
1:19 18 70;L O!l 128 221 59 161 2'tl 
140 18 800 9•L 128 223 60 1(12 223 

140 18 806 !l•t 129 224 60 168 224 
141 18 812 Oil 120 225 61 168 225 
142 18 818 OU 130 227 01 164 227 
142 18 81!-i 06 !:JO 228 02 165 2SU! 
143 18 880 07 181 230 62 166 230 

14!! 18 8.'lO 98 13] 231 63 160 2$1 
144 18 S.~3 99 132 2SS 03 167 2.'lS 
14.J. 18 MS 99 132 234 6-i 168 234 
115 18 851 100 193 23G 6-1 169 2$6 
1·16 18 860 101 133 237 65 170 237 

-

61 

Chango 
In 

llelgbl 
or 

lmp.'\C~ 

for 
' 'nrla· 
tlon 

of 100 
yntds 

In 
eight 
bar. 

19 

Ptd. 

JOO 

110 
J 11 
112 
llS 
114 

115 
116 
117 
118 
119 

120 
121 
122 
123 
124 

125 
126 
Ht7 
l'tS 
120 

JSO 
lSl 
182 
188 
184 

186 
157 
138 
139 
140 



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

\\'EIGHT OF PROJECTILE, 2100 POUNDS. lXITIAL VELOCl'l'Y, 2600 F.S. 

l~c. 

I 

Yord1. 

25,000 

25,100 
25,200 
25,SOO 
25,400 
25,500 

U,000 
25,700 
25,800 
25,900 
211,000 

26' 1 00 
26,200 
26,SOO 
26,400 
26,500 

26,(100 
26 '700 
26,800 
26,900 
27,000 

27' 100 
27,200 
27 ,300 
27 ,400 
27,500 

27,600 
9.7,700 
9.7,800 
27,900 
28,000 

Standard po,vdcr temperature, 90°F.; 
variat.ion of ± 10°F. changes the initial velocity ± 20 f.s . 

Increase 
in anglo Dnugcr 

Anglo of • of de- epnoo 
dcpartwe- 311gle parture Angle Timoof Striking DriCt. for & 

of clovfltion for 100 of foll. Oigb~. veloeily. 14rgel 
plus jump. yards 20 foet 

increase 
"'"tn rringc. 

bigb. 

• 

2 2a 2b 3 4 5 6 7 

• ' .\liriutu. ~fin•I" • ' Sttond& Pi.-.. ... rard,. rardf. 

17 12.5 1,032.5 6.7 24 54 41.86 1,445 l.187 . 2 1-~ 

17 10 .2 1,030. I?. 6.7 25 05 42.09 ] '4,~3 SOl.5 l·~ 

17 25.9 1,01~5.9 6.7 u 16 42.33 1,441 395 .9 1·1 
17 S'l. 0 1,052.0 6.8 25 'i.7 42. 57 1,439 400.S 14 
17 S9 .4 1,059.4 6.8 25 38 42.81 1,437 404 .8 18 
17 46 .2 1,006 .2 6.8 25 49 43 .05 1,435 409 .3 13 

17 lJS.O 1,078.0 0.8 26 00 113 . 29 1, 434 413 .8 13 
17 li9 .8 1,079. 8 6 .ll 26 l l 43 .53 1,433 418.4 lS 
18 06.7 1,086 .7 6. 9 2!) 22 43. 77 l ,432 423.0 13 
18 13.6 1,098.6 6.9 26 SS 44. 01 1,431 427. 7 13 
18 'i.O . 5 1,100.5 6. 9 26 •14 44 .25 1,480 432 .4 13 

18 27.4 1,107.•l 6.9 2G 55 '14.4!) 1,429 1~!17. 2 ]!I 

18 84.8 l,ll•J,.3 G .9. 27 06 44.78 l ,'128 411~. 0 IS 
18 '.J.1 .2 1,121 .2 6.9 'i.7 17 ,14. 97 l ,'127 446.8 18 
18 48. l l,128. l 7.0 27 28 45 .21 1,426 451.7 18 
18 65. l 1,135.1 '1 .0 27 :i9 45 .45 1,425 456 .G 12 

19 02.1 l,l·l2.1 7.0 'J/i 50 tl5. 70 1, 42'~ 461 .G JS! 
19 00.l 1,119.l 7.0 os 

~· 01 45 .95 1,423 466.5 JS! 
19 16. l 1,156.1 7.0 28 12 46.20 1,422 471.5 JS! 
19 23.1 l,168.l 7.1 28 2$ 46.45 1,421 476.5 12 
JO 30 .2 1,170.2 7.1 28 34 46.70 l ·1'20 

' 
·181. 6 12 

10 87 .s l,1'17.3 7 .1 28 45 4.6. 95 1,4111 1}86. 7 12 
19 14 .4 1, 18'1.4 7.2 28 56 47.20 l, 418 1101 . 9 )2 
19 51.6 1,191.6 7.2 29 01 47.45 l ,<.1.17 497.1 12 
] !) 58.8 1,198.S 7. '}, 29 18 47.70 l, 416 (j()2. 4 12 
20 06 .0 1,200.0 7.3 29 'i.9 47.95 1,4]/j 607.7 12 

20 lS .8 1,218.S 7.3 29 40 48.20 1,414 Gl3.1 11 
'i.O 20.6 1,220.6 7.4 29 51 48.45 l, 1.13 518.5 11 
'i.O 28 .0 1,228.0 7.4 30 02 48.70 1,412 524.0 11 
20 35.4 l ,2.'l5. tl 7 .5 30 13 48.95 1,411 520 .5 11 
20 ·Ji. 9 l ,2'~2.9 7.5 :JO ~4 49 .!?1 1,410 535.0 11 

• 

62 

Maxi-
muru 
ordi· 
nn~. 

8 

/lt<I. 

7,082 

7, 162 
7,!M'l 
7, S'l8 
7 ,40:j 
7,487 

7 ,570 
7,654 
7, 739 
7,824 
7,910 

7 ,996 
8,088 
8, 171 
8,260 
8,S50 

8 ' ·1·10 
8,.531 
8,623 
8,716 
8,810 

1:1,901 
8' 99!) 
9,095 
9, 192 
9,289 

9,387 
0 '·186 
9,585 
9,685 
9,786 



M 
RANGE TABLE FQR 16-INCH GUN. (FULL CHARGE) 

\\/EIGHT OF PROJECTILE, 2100 POUNDS. l:Jl.;ITIAL VEt.OCJTY, 2600 F.S. 

IW!ge. 

I 

YoTC!i. 

25,000 

25,JOO 
25,l!OO 
25,SOO 
25,400 
S!5 500 

' 

25,600 
25,700 
25 ,800 
25 ,900 
26,000 

26, 100 
26,200 
26 ,soo 
26' 400 
20,500 

26,600 
26,700 
20,800 
26,000 
27,000 

27'100 
27,200 
27,SOO 
27 ,·100 
27,500 

27,GOO 
27,700 
i7,800 
27,900 
1!8,000 

Standard po,vder temperature, 90°F.; 
variation of ± 10°F. changes the initial velocity ± 20 f.s. 

Devin· De via-
lion for lion f0< 

Chango Change Chango Change Change Change lateral loteral 
or or or of or of Devia· motion motion 

mngo range rango range rnnge rugo tioo for or gun or 
for !or for for foe fO< lateral pcrpeD• lsrget 

Vllria· vt.rh\- \':Uh· wind motion IJIOtioo wind dicubr perpen-
lion of lion of lion In oom· of gun of target oom· to lino diculor 
+10 - 10 deruiity poncnt in plane io plane ponenL of liro to line 

feet per 110umb of nlr In plane of fire of fire of 10 speed or lire 
second In weight of -JO of 6ro or 10 of 10 knots. of 10 speed 
lnitinl or pro- per of 10 knots. koota. koota. or 10 

v•loc!t,y. jeetilc. oent. knoto. knota. 

10 ll 12 13 H 
. 

16 16 17 18 

Yard•. Yard•. l"ordf. 1'nrd1. 1' ord1. Yord1. rard1. Yard1. l' n1d1. 

140 18 800 101 133 lt:l7 05 170 287 

1110 18 800 I OS! 1311 2$8 (}:; 171 288 
1•17 18 871! IOS 184 1!40 66 171! ~10 

148 18 878 l 0.1 135 1!41 66 178 I! 11 
148 18 884 10-1 185 1!41! 67 178 242 
140 17 800 105 186 24" 67 174 l!-l l 

1.J.ll 17 800 106 196 l!-15 68 175 l!-l5 
lliO 17 002 107 1S7 2--16 GS 176 246 
150 17 008 107 IS7 ~8 69 176 248 

151 17 914 108 138 !?49 69 177 249 
152 17 91!0 109 138 250 70 178 2.50 

152 17 1120 110 1S9 2.52 70 170 S!.'il? 
158 17 0!12 110 1!19 253 71 179 S!JS 
153 17 O!JS 111 140 255 71 180 255 

154 17 01·1 111! 140 25() 72 181 256 
15•1 17 91.iO 118 141 257 73 182 257 

165 17 956 11 i 141 1!59 73 181! 250 
l lj1j 17 962 114 142 260 74 ] S.'J 260 
150 17 008 115 142 262 74 184 262 
156 17 074 116 143 268 75 185 263 
157 17 080 117 143 264 76 186 264 

158 17 ORO 118 114 200 76 180 260 
158 17 O!ll! 110 144 267 77 187 267 
159 17 908 120 145 260 77 188 26!1 
100 17 J ,001 121 145 270 78 189 270 
100 JO J ,010 121 146 271 79 190 271 

101 16 1,016 121! 146 1!73 70 190 273 
161 JG 1,022 12.'l 147 274 so 191 274 
1G2 16 l ,02S 124 147 276 so 192 276 
Hl2 Hi J ,03 1 l!l.> 148 277 81 198 277 
16.'I HJ I ,010 126 148 278 8'l 19-l 278 

63 

Cbaogo 
In 

height 
or 

impc.ct 
for 
•1\rb. 
tlon 

of JOO 
yards 

lo 
eight 
bnr. 

10 

f'ut. 

140 

'I ·11 

142 
143 
141 
1·16 

1,17 
148 
140 
150 
151 

152 
11; 1 

155 
156 
151 

158 
159 
161 
](12 

Hill 

10 I 
160 
167 
108 
170 

171 
172 
174 
175 
176 



M 
RAKGE TABLE FOR 10-IKCII GUN . (FULL CHARGE) 

• 
1''EIOHT OF PnoJECTrLE, 2100 POUNDS. IXITIAL \'J~LOCITY, 2600 F.S. 

Raoge. 

I 

Yards. 

28,000 

28, 100 
28,200 
28,300 
28 •WO • 
28,500 

28, ClOO 
28, 700 
28,800 
28,901) 
29,000 

29, 100 
29,200 
29,300 
l?9 .-i.oo • 
29,500 

20,600 
S!0 ,700 
20,800 
29,900 
$0,000 

so, 100 
30,200 
30,300 
S0,400 
90,500 

S0,600 
30,701) 
S0,800 
80,900 
31,000 

Standard po\vclcr t.crnpcrature, 90°F.; 
\'llriation of + 10°F. chang('S Lhe initial velocit,y i. 20 f.s. 

l11crcusc 
in ang,lc Otinger 

Anglo of of do· fl ll".JC'a 
dep:uture=aogle parture Angle 'l'iroe of Striking Drift for a 

or clevnuon for 100 or !oil. 01ghl velocity. t:lr&C~ 
plUJ jump. yanls 211 feet 

incr~M high. 
1n mn1te. 

2 2a :?b 3 4 ;; 6 7 

• • J\Ji1i"lt• . !ll i1111lttlj , • • ·~t<-Ond• • ~·t.-teca . Yarda. Y11rd•. 

20 •12. 9 1,242.9 7 .5 30 24 19.21 1,410 63!). 0 11 

!!() 50 ,.L 1,U0.4 7. /j 30 35 49. •17 1,409 5.10. 0 l l 
20 57.0 l,U1.!I 7. 6 30 40 49.73 1 ,.108 lil0.2 11 
21 05.5 1,265.5 7.6 30 57 •19 . 90 1,.107 551.0 ll 
21 18.l 1,278.1 7.G SI 08 /JO. 25 1,406 657.G I l 
21 20.7 1,280.7 7.G St 19 60.61 1,405 503 .. 1 11 

21 28.S 1,288.3 7.7 SI 30 50.77 1,.105 560.2 I l 
21 !J(J. 0 1,296.0 7.7 31 •11 l 51.03 1, 110·~ li75. I 11 
21 ·I!) . 7 1,!303.7 7.7 31 r.2 r.1 . 2!) 1,404 li81 . 0 11 
21 /ll . 'l J ,811.4 7.8 SS! OS 51 . 55 1,403 687 . 0 11 
21 59.2 J ,319 ,q, 7 .R 82 14 51. SJ 1,403 li9!J '0 J 1 

1?2 07.0 1,327.0 7.9 32 u 52.07 1,40:3 590.1 JO 
22 l•l. 0 1,334.0 7.9 32 S6 52.33 1,402 605.2 10 
22 22.8 1 ,S4S!.S 7.9 31? •l7 .5!?.60 1,4~ 611 . •l 10 
22 S0.7 1,350.7 7.9 31? 58 52.87 1,402 617.6 10 
22 38.6 1,358.6 8 .0 SS 09 53. 14 1,402 61!3. 9 10 

22 110 .0 1,300.6 8.0 8::1 l?O 63 .41 l , •101 GS0.2 10 
!!!! 51.0 1,374 .6 8.1 SS 31 5!!. 68 1,401 0!10. () 10 
2.'J 02. 7 1,382. 7 8.1 S3 42 ,53. fl5 1, •101 013.0 10 
23 10.8 1,890 .8 8.2 S!J ti!l 54.22 1,401 G•lll . 5 10 
2.3 111.0 1,399.0 8.2 3•1 01 5L _,,1,9 1,400 ti5(J. 0 10 

!l3 S!7 .2 l , •107 .2 8. 2 S•L 15 5·1. 70 1,-100 (l()S!. () 10 
28 35.4 l , ·~15 .1,I, 8.2 S•L 26 1iG • OS 1 ,400 GG!l.3 10 
23 41J.6 J ,428. 6 s.s 84 37 55.SO ] ,400 676.0 JO 
23 51.9 1,431.9 s .. l $4 4.S 05. 57 1,400 682.8 JO 
24 00.3 I ,+io. s 8.4 84 59 55.84 1,400 68!J.7 10 

24 08.7 1,448. 7 8.4 SJ 10 56. 11 1,400 Oll6 . 6 lJ 
2'1 17 .1 l,•157.1 8.G $5 S!t 56.39 1, •100 70!1 , 6 0 
2'1 S!5.6 1,465.G 8 .5 3.5 32 56.67 ] ,400 710 .7 0 
S!4 34 . l 1,474.l 8 .6 35 1J3 56.95 1,.101 717 .8 !) 

24 1JI!. 7 1,482.7 8 .6 35 54 57 .23 1,401! 7'25.0 !) 

' 
64 

Ma~i-

mu1n 
onli· 
lllll.e. 

8 

l'r<I 

I), 786 

9. 8l:IB 
!) , 90 I 

10 ,09.5 
10,!WO 
10,306 

10,<112 
10,519 
10,627 
10,736 
10,846 

10,057 
11 ,009 
11 , 181? 
11 ,296 
11,411 

11,527 
11 ll•l·l • 
11, 702 
11, 881 
l!t ,001 

12, 122 
12' 2.i.; 
12,369 
lS!,495 
12,622 

12,751 
12,881 
13,013 
1~$' 146 
13,1!81 

. 



RAKGE rl~ABT.J1~ FOR 16-INCII GU~. (FULT_, CiiARGE) 
'''EIGHT 01? P n oJECTTr,i::, 2100 J>ouNns. Ixr'l'IAL VELOCITY, 2600 P.s. 

Standard po,vdcr ternperature, 90°1'"'. ; 
variation of ± 10°F. chang<>s t.he initial velocity ± 20 f.s. 

- -
Devin- Devin- Clumgo 

tion for l ion (0< in 
Cbtlnge Chango Chongo Chango Change Ch.~nge lolernl In It.ml hei,dll 

of of of of of of De:\"i:l· motion motion of 
l"ft-DKC ranco mngo r:\n&e rnru;,o rnnao l ion for of flUD of imp.'\Cl 

for for for for for for l•~ral )lel'Jl<)ll• l• rgcl for 
\"aria· \'ft.t i.a· • wind 111otion motion wit1J dieular \'nri.a· R&nge. \ 'tu'Ll.\• pcrpen-
l ion of tion of tlon in coin· of quo of l>rMet CODl· to !ill(> diculor l ion 
+ 10 -10 denaily ponenl in plane in plane ponenl of fire 10 lino of 100 

foot 1ier J)Olllltlij or t\ir ln J)lo.nu of 6ru or 6ro of 10 •Pood or fi ro >'llrds 
eecond iu \\'tlKht or - to of firo or 10 or 10 knots. or 10 ~peed iu 
i nitifil of 11rr>- per of 10 knot<s. knots. knota. of JO sigh I 
vt.loc~ity . jcohlu. ocut. k11ou. knot•. """ 

1 10 II 12 13 14 15 16 17 IS 19 

- --
Yards. Yarrl&. Ytml•. )' ortfs. Yardf, Yard.r. YrJrd.s. Yard" l 0 urclf. Yarru . Pret. 

'lS,000 103 10 1, O<!O 126 148 278 82 194 278 176 

28, 100 16$ 1 (l l I 041(1 127 140 280 82 195 280 178 
128, 200 164 16 1,052 128 1.50 281 S.'3 196 281 179 
28,SOO 164 16 ] ,058 129 150 283 83 196 283 180 
28,400 165 16 1,064 1:10 151 284 Si 197 284 181 
28,500 Hl5 10 1,070 l:JO 151 285 85 198 285 188 

28,600 106 10 1,076 l!:ll 152 287 s.:; 199 287 181 
28,700 166 16 1,082 132 153 288 86 !WO 288 185 
28,800 167 10 1,088 133 153 290 86 201 290 186 
28,000 167 10 l , 09·! 1:14 154 291 87 202 291 188 
29,000 168 16 l , 100 135 154 292 88 203 292 189 

'lO, 100 168 16 1, 1r.1J 136 155 294 88 204 294 190 
29,200 169 16 1' 112 137 156 295 89 205 295 192 
29,SOO 169 16 1, 118 138 156 297 89 206 297 l9S 
2.9,400 170 16 1, 12·l 139 157 298 90 206 298 194 
29,500 170 15 l, l 30 1•10 157 300 91 2.01 800 100 

29,600 171 15 1 I J!J() l •U 158 ~01 91 208 301 197 
29,700 171 15 1 I ]<!2 1•!2 l:j9 303 02 209 1103 108 
20,800 172 15 1, 148 143 159 304 92 210 S04 200 
29,900 172 15 1,154 144 HJO 906 9;3 211 906 201 
S0,000 ]7:1 Jll 1,160 145 !GO 807 ll·I 212 307 20S 

so,100 17·1 l /j l , I UO 110 1 (l I 80!) 94 213 ~~09 20•' 
S0,200 l 7c~ 15 l '172 l •~7 1 62 310 95 214 310 205 
90, 900 175 15 L, 178 148 'I 02 912 95 215 912 207 
S0,400 170 15 l , 18·~ i 111) J6:J SIS 96 216 SIS 208 
S0,500 17(1 I :j 1, 100 I 50 I ()3 315 97 217 915 210 

S0, 600 177 15 l , 106 11jl 164 ~Jl6 97 218 316 211 
so, 700 177 15 l ,202 lz')S! 165 SIS 98 219 318 212 
S0,800 178 15 l ,208 153 165 319 98 220 319 214 
80,900 179 15 1,214 15-1 166 321 99 2.21 321 215 
Sl ,000 179 15 1,220 155 IGG 322 JOO 222 S22 217 

65 



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

WEIGHT OF PROJECTILE, 2100 POUNDS. INITIAL \ TELOCITY, 2600 F .S. 

Range •. 

1 

Yard1. 

81,000 

31, 100 
31,200 
31,800 
Sl,400 
Sl,500 

!11,600 
SJ,700 
31,800 
31, 900 
32,000 

!~2, JOO 
82,200 
82,800 
32 400 

' $2,500 

ll2,GOO 
32,700 
82,800 
32,900 
83,000 

33, 100 
83,200 
33 300 ' 83,400 
SS !JOO 

' 

SS,600 
89,700 
33,800 
33,900 
84,000 

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

Increase 
in nngle Dnngor 

Angle of ol do- space 
departure= angle parture Angle Time ol Striking Drill. lor a 
• of elevntfon for 100 olfall. Bight. velocity. t"rgot 

plu.. jump. )'3rds 20 feet 
tncrcn.se higb. 
iii f~t 1'1RC. 

2 2. 2b 3 4 5 G 7 

0 ' J\fir1t1tc1. ,\/inuftrA. 0 • S<cond• Ff .... atca. Yarlh Yarda. 

2'L 42.7 1,482.7 8.6 35 54 57.28 1,402 72,5. 0 9 

24 51 .3 1,49) .3 8.7 3() 05 57 . 51 J , 40!t 78~.8 9 
25 00.0 1,500.0 8.7 SG 16 57.79 J , •LO!t 739.7 9 
!i!5 08.7 1,508.7 8.7 36 27 58.07 1,403 747.1 9 
25 17.4 1,517 .4 8.8 36 38 58.35 1,403 7,;4. 6 9 
25 26.2 1,526.~ 8 .9 36 49 58. G4 1,403 7G2.2 9 

25 31.i.1 1,535.l S.9 37 00 58.98 1,404 769.9 9 
25 <t.4. 0 1 ,54•J..O 8.9 37 11 -o 00 

,') ·-- ) . ·~04 777.6 9 
25 52.9 1,552.9 9. 0 37 22 59.51 1,404 785.4 9 
26 01. 9 1,561.9 9.1 37 33 59.80 1,406 793 .S 9 
26 11.0 1,571 .0 9.1 37 44 60 .09 1,405 801.3 l) 

2G 20.l 1,1:>80.l 9.2 37 55 60.39 1,405 809. •l !) 

20 20.3 1,580. 3 9.2 SS 06 60.69 1,406 817 .6 9 
2G 38.5 1,598.5 9.S 38 18 G0 .99 1,406 825.8 9 
26 47.8 1,607 .8 9.4 38 80 Gl.29 1,406 834.1 9 
20 57.2 1,017 .2 !) . 4 38 it.2 61 .59 1,407 8'12 .5 8 

27 06 .0 1,G26.0 0.4 38 54 ()t. !)0 1,407 850.0 s 
27 16.0 l ,686.0 9.6 30 OG CliL 21 1 '•108 gr,!). 4 8 
'J:{ 2.5.6 l,(l45 .G 9.6 39 18 ~.52 1,408 868.0 8 
27 S6.2 1,655 .2 9.6 39 so 02. 83 1,409 876.0 s 
'J;7 44.8 J ,6G4 .8 9.7 39 42 63 . 1·1 1,409 885.8 s 

'J.7 54.5 1,674.5 9 .8 89 54 6!L4G l ,'110 89·~ . 1 8 
28 04.3 J 168cl.:J 9.9 40 06 (l:3. 78 1,411 90~1.0 8 
28 14 .2 1,694 .2 9.9 40 18 O.L 10 1,412 912.0 s 
28 24 .l l ,704. l 10 .0 40 30 64. 42 1,413 921.l s 
28 8•1.1 1,714.l 10.1 40 42 64.75 1,414 930.8 s 

28 44 .2 1,7M.2 10 .1 40 54 65.08 1,415 939.6 8 
28 54.3 l ,734.8 10.2 41 06 65.41 l,416 949.0 8 
29 04.5 1,744.5 10.3 41 18 65.74 1,417 958.5 8 
29 14.8 1,754.8 10.4 41 30 66 .07 1,418 9G8.1 8 
S!O 25. 2 1,765.2 10.5 41 42 66 .40 1,419 977.8 s 

66 

Maxi-
mum 
ordi· 
nate. 

8 

t'rd. 

13,$!.81 

13,•J,17 
13,555 
13 G94 

' 13,835 
13 ,977 

1.4' 121 
14,266 
14 ,413 
14,561 
14,711 

14,862 
15,015 
15,160 
lli,32'5 
15,482 

15,041 
15 ,801 
15, 96!l 
16 , 126 
lG,291 

16,•l.57 
1 6,6~ 

16 ,794 
lG,965 
17,137 

17 ,311 
17,486 
17 ,663 
17,841 
18,021 



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

WEIGHT OF PnoJEC'.l'ILE, 2100 POUNDS. !NJTIA.L VELOCITY, 2600 1r.s. 

Range. 

1 

Yard•. 

81,000 

81, 100 
81,200 
81,300 
81,400 
81,500 

81,600 
81 ,700 
81,800 
81, 900 
82,000 

82,100 
82,200 
82,SOO 
32,400 
82,500 

!12,600 
32,700 
32,800 
32,900 
SS,000 

as, 100 
83,200 
33,300 
33,400 
SS,600 

88,600 
33,700 
SS,800 
88,900 
84,000 

Standard powder temperature, 90°F.; 
variation of -1- l0°F. changes the initia.l velocity ± 20 f.s. 

De via-
l>&\lia .. lion for 

CW.oge Chango Chango Cbnngc Chnnge Chango tion ror lal<>tal 
of of of of or of Dori.\- la~ral motion 

rango rnogo rnngo rlngo range rang a lion for root.ion or 
for for for for for for lnterol of gun target 

vari:"" vnria .. \'tltll.\- "'ifl(i motion motion wind perpcn- perpen-
tioo or lion or tiou i11 com- <1f gun or target eom- diculnr dieulnr 
·HO - 10 density poncnt in plane in phwo pnncnt to lino to lino 

feet per pounds of uir \11 1llnnc of fire of fire o( 10 of fi~ or fire 
ffllCOIU.l lu weight ol - 10 or Ciro of 10 of JO lrnots. speed epeed 
initial or pro- per of 10 knots. knots. oflO or 10 

velocity. jeetile. cent. knots. knots. knots. 

10 JI 12 13 14 15 16 17 18 

}' ard~. Ytird•. Yard1. l'ar1l1r.. }' arrlt. Y art/f, Y 11rd1. Yorrlw. l'ard•. -. 
179 15 1,220 155 166 322 100 222 822 

180 15 1,226 156 167 324 100 223 824 
180 15 1,232 157 168 325 101 224 825 
181 15 l,5!38 158 168 327 101 22'> 827 
182 15 1,244 159 169 328 102 226 828 
182 14 l,UO 160 169 330 103 2z7 380 

18.'l ] II 1,250 JOl 170 331 103 228 331 
183 ] •I 1 ,262 102 171 333 104 220 333 
184 14 1I268 1611 171 835 101~ 230 335 
18'.l 14 1,274 164 172 336 105 231 386 
185 1 '* 1 280 I 165 172 838 106 232 SSS 

180 14 ) ,280 1 G(I 173 3-lO 106 2SS 340 
180 14 1 ,292 167 174 341 107 2.'34 341 
187 l .J. l, 298 168 174 343 107 235 343 
188 14 1,304 169 175 345 108 !WO 345 
UlB 14 1,310 170 175 347 109 !!'l8 . ' 347 

189 l·i 1,810 171 170 348 109 239 548 
189 14 1,322 172 177 350 110 240 850 
190 ].j, 1,328 173 177 352 110 ~1 352 
190 1! l,33J. 174 178 354. 111 242 354 
191 1-i 1,340 )75 179 855 112 243 355 

192 l •I 1 '846 176 17!l s·~ :.1 113 2-:14 357 
192 l ·l 1 ,3n~J J77 180 359 1'1 !J lt<l5 359 
193 14 l,ll59 178 181 361 114 2'16 SGl 
194 14 l,3GG 179 181 862 1 15 247 302 
lll-1 13 1,372 180 182 864 115 2-19 864 

195 13 1,379 181 18:1 306 116 250 860 
lll6 13 1,385 182 183 368 117 2-51 368 
196 13 1,392 183 184 369 117 252 869 
197 13 1,398 184 185 371 118 ~;s 371 
l !JS Ul 1,405 185 186 373 119 254 373 

67 

CW.ngo 
In 

bcight 
of 

impncti 
for 

\•aria.-
e.ion 

of 100 
yard a 

In 
•igbt 
bor. 

19 

P«I. 

217 

218 
220 
221 
228 
221. 

226 
227 
229 

230 
232 

2SS 
235 
237 
238 
240 

2112 
248 
2·15 
247 
2'!9 

2.50 
U2 
254 
256 
U7 

269 
!till 
263 
U 5 
267 



M 
RANGE TABLE FOR 16-I~CII GUN. (FULL CHAllGE) 

WEIGHT OF PROJECTILE, 2100 POUNDS. lNITIAt. "\"ELOC!T,-, 2600 F.S. 

Standard po\vdcr tcrnpcrature, 90°F.; 
\'a riation of ± 10°F. cluinges the initial velocity + 20 f.s. 

lncre3!e 
itt nngle 03ngtr 

An1tlo or or d<>- apnce Maxi. 
Range. dcpo1rluro•angle parture AnRle Time of Striking Dri!t.. for• muxo 

or clovutlon for 100 ur ran. Oight. velooty. 1$rgel ordl· 
plus iWDp. yards 20 rctt n•lo. 

1nc:ea.~ high. 
io range . 

I 2 2n 2b a 4 5 G 7 8 

J' "'"'· 
• ' Mir"''"· Minul~•. • ' Suowh. Ft.-atcs. Yard•. Yaril• /it.t. 

84,000 20 25 . !t l , 705. !t 10.5 41 42 66.40 1,419 977.8 8 18,01!1 

34, 100 20 sr..1 1,77r..7 lO.O •!I 51 66 '7·1 1, 41!0 987.6 8 18' 20!i! 
34,200 20 ·~O .3 1 '786 .fl 10.0 41! 00 07 ,08 1,41!1 097. 5 8 18,385 
34,300 20 50.0 'l ,70G. I) 'l 0. 7 42 18 67.42 1, 422 1,007 .5 8 lil. (,(If) 
34 ,400 so 07.G 1,807.6 'l 0. 8 42 30 67.76 1 423 

' 
1,017.6 8 18,756 

34,500 30 18 .. 1 1,818.4 11.0 42 42 08.11 l 424 • 1,027.8 7 18,042 

34,GOO 30 29 . 4 1,829 .11 l l.0 41! 64 68. '16 14~ ' 1,038.l 7 11),131 
311, 700 30 40.4 l,8'10. 'I l I. l 43 OG GS.SI 1, 426 1,018.ii 7 lll ,321 
34,800 ~10 51. 5 1,851.5 11. 2 43 18 69.16 1,·H!7 1,0.;o .o 7 10,618 
84,900 31 02.7 1,802.7 11.3 43 30 69.52 1, ,,28 1,060.6 7 10,706 
35,000 Sl 14.0 1,874.0 11.4 43 42 69.88 1,430 1,080.S 1 10,00L 

36,100 1$ l 
25 · '' 

1,885 .•1 11.5 43 54 70.2-1 1, 481>. 1,091.l 7 20,00S 
sr.,200 81 8(l.!J 1,806 .0 11.() 41 06 70.60 1,434 1,101>..0 1 20,207 
35,300 31 48.5 1,908.li 11 .8 41 18 70.07 1,436 1,113.0 7 20 .·~08 
35,400 32 00.S 1,920.S 11 . 9 41 so 71.34 1,438 1,124.2 7 20,702 
85,500 82 12.2 1,932.2 12.0 41 42 71. 7l 1,440 1,135 .5 1 20,909 

35,600 32 24.2 l ,94·L2 11!. 1 44 54 72.08 1,442 l, l·l(l.9 7 21,1111 
35,700 32 3(l.3 J ,956.!) 12.2 .j.5 06 72.46 1 '4·14 1, 158 .. S 7 21 ,S!l!l 
35,800 32 <18.5 l ,968.5 12 .. 1 ·1"5 18 72.84 1 '44() 1, 170. 2 7 21 ,IHl l 
85,900 33 00. !) 1,980.9 12 .5 45 so 73.22 i ·!·is 

' 
1,182 .,0 7 21, 773 

so 000 
' 

33 13 .•! 1,903.4 12.7 45 •12 73.00 1,450 I , I 9·1 . 0 1 2ct,OOO 

80,JOO SS 20. I 2,000.1 12.9 45 54 73.09 1,452 l '206 ' l 7 22,~!2 

86,200 88 31). 0 2,010.0 13. 0 40 0() 74.88 I ,.15·1, 1, 218.4 7 22' 4(1!) 
86,300 SS 52.0 2,0ll9.0 JS.2 46 18 74.78 l,456 l, 2-~0. 8 7 22,710 
86,400 34 05.2 2,045.2 18.3 46 30 75 .18 l 458 • 1,243.4 7 22,055 
86,500 34 18.5 2,058.5 IS. ii •IG 42 75 .59 1,460 1,256. 1 6 23,204 

56,600 3'1 81!.0 2,072.0 18.0 46 55 76 .00 1,462 1,269.0 6 28 ,41J6 
36,700 34 45.6 2,085.G 18.8 ,,7 OS 76.42 l,464 1,282.0 6 23,711 
36,800 S<l 59.4 2,090.4 14.0 47 21 76.81 1,466 1,295.2 6 !lS,969 
86,900 $S 13.4 2,118.4 14.S 47 34 77.27 1,468 1,SOS.5 6 24,200 
S7,000 85 27.7 2,127.7 14.6 47 ·l7 77.70 1,470 1,322.0 G 2<l ,491 

68 



M 
RANGE TABLE FOR, 16-INCH GUN. (FUI)T_J CHARGE) 

vVEICUT OF PROJEC'1'1LE, 2100 PotJ'NOS. l NITIA[, V l:it.0(;11'\", 2600 F.S. 

S ~andard po;vdcr tcrnperaturc, 90°F.; 
varia.t. ion of ± 10°F. ch anges t he initia.l velociLy ± 20 f. s. 

De via- Change 
Oovln- Lion for In 

Cbonge Cbongo Chnngo Cb.•n~e Chong• Chnn~c tion for lnteml heigh~ 
of of or or of of Delia- lu~ral motion of 

r.\O{tt range rn11go rango 1'1\Jll'(C rttnge tioo for motion of i1npact 
fot for for for for for lntorol of gun target for 

Range. vsrta· 'rnrin· \"nrita· \°\"ind motion mot.ion wind 1ierpcn· J>Crl)Cn· v:-111a.. 
tion of tion of tion hi tom- or guu . of ~nrgol CO Ill· dlculnr dicolM ti on 
+10 - 10 dcnail.y ponont iu plane in plane J>On.unt to lino l.o liuo or 100 

feet per POUnds of nir in piano or fire or fi re or 10 or lire of fi re )·!lirda 
euconcl in ~·oigl1t or - 10 of 6rc of 10 of 10 knola. l!jleOJ a peed in 
initial or pro- por of 10 knola. knots. or 10 of 10 aight 

\'clocity. jcctiie. cent. knot.$. knota. knots bar. 

1 10 11 12 13 14 15 1G 17 IS 19 

y.,.,i,, l"nrdl. Yor<11. l~ard•. }' nr1/1, Yards Yard.s. Yor.U. Yards. Yard•. Vtd. 

S4,000 198 13 1,,105 185 186 373 119 254 878 267 

84' 100 198 18 1,.111 180 180 375 12.0 255 875 269 
84,200 199 lS 1 ,418 187 187 377 121 256 877 270 
34,300 200 13 1 , 424 188 188 379 121 us 879 272 
34 -100 I :zoo IS l ,4Sl 189 188 381 122 u o 381 274 
34 ,500 201 IS I,437 190 189 $$3 123 WO 383 276 

84 , (100 202 IS I, 4·14' 191 190 385 123 26I 385 278 
84,700 202 13 1,450 192 l !Jl 387 124 262 387 280 
84,800 203 13 1,'1.lli 1 !)$ 192 389 12.'i 268 889 282 
84,900 20! 18 1 ,46$ 191 193 391 125 265 891 28'1 
85,000 205 18 l, 'L70 195 194 393 126 266 89$ :286 

35,100 205 13 l , •170 19() 10 I 39.5 127 267 895 288 
35,200 206 l S 1 ' •18.'l 197 195 307 128 268 897 290 
85,SOO 207 13 1,489 198 196 3!19 l'l8 270 899 292 
85,400 208 18 1,496 199 197 401 129 271 401 294 
85,500 208 12 1,502 200 198 4.04 130 272 404 296 

85,GOO 209 I2 1,509 202 199 ,~or. lS l 273 406 299 
85,700 210 12 1,515 203 200 408 llJl 275 408 801 
85,SOO 211 12 1,522 20-l 201 410 132 27() 410 303 
85,900 211 12 1,528 205 ooo 

- N 
412 1.33 277 412 305 

36,000 l'tl2 12 1,585 206 203 414 l S'L 279 414 $07 

80, J Ot) 213 12 l , 541 207 20.l 417 134 280 417 310 
86,200 214 12 1 , 54$ 208 205 419 135 282 419 312 
86,300 214 12 1, 55•1 209 206 •121 136 Sl83 421 :114 
86 •100 

' 215 12 1,561 211 207 424 137 285 4~l 317 
86,500 216 12 1,567 21~ ?.OS 426 138 280 426 319 

86,600 21'7 l 2 1 ,574 213 209 428 138 288 428 321 
86,'700 217 I2 l ,580 21<1 210 430 139 289 480 824 
56,800 218 12 l ,587 216 211 433 140 291 433 326 
86,900 219 12 1,598 217 212 435 14I 2.93 485 328 
87,000 220 12 1,000 218 213 437 1•12 295 487 881 

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

''' EIGHT OF PROJECTILE, 2100 POUNDS. INITIAL VELOCI'l'Y, 2600 J!'.S. 

Range. 

I 

Yarcl1 

87,000 

S7, 100 
37,200 
37' :300 
37 ,1100 
37,500 

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

SS, 100 
38,200 
88,800 
:18, ·iOO 
38,fiOO 

38,600 
88,700 
38,800 
38,900 
S0 ,000 

39, 100 
39 ,200 
39,300 
!j!) '400 
39,500 

89,600 

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

'(ncrcnac 
in angle Danger 

Ansle or of de- JI J>llCC 

dfl-~'rtura •an~o 1>art ure Angle Time of St•ikin~ Drift. for a 
or elevation for 100 of fall. flight. vcloeib. brgct 
plus iump. yards 20 feet 

increMO - high. 
in range. 

z 2u 2h 3 ;I 6 6 7 

0 , ,\f iriutci. .\1 inults. 0 ' Stcond1. /lt .-u ca. )' ardrt. Yard1. 

85 27.7 2, 127.7 14.5 47 47 77.70 l ,470 1,322.0 (l 

85 42.2 2, 142.2 14.6 48 00 78.14 1,478 1,SS5.7 6 
85 66 .8 2, 156.8 14.9 . 48 14 78.68 1,476 1,849 .6 6 
36 11.7 2,171.7 15 .2 48 28 79.08 l ,479 1,S63.7 6 
36 26.9 2, 186.9 15.5 48 1l)? 70.18 1, 1182 t ,878.0 (J 

!)6 42.4 2 , 202. 1~ 15 .7 48 56 79. O·! 1, •185 J,892.!.i 6 

36 58 .1 2,218.1 16.0 49 10 80.10 1,488 1,407.2 6 
37 14 .1 2,2:l4.1 16.3 49 24 S0.87 1,491 1, 422 . 1 6 
37 80. 4 2 ,250. 11 JG .6 49 !19 81.34 1,494 1,4S7.2 (J 

57 47.0 2,207. 0 17.0 49 oii. Bl. Bl J ,497 I, 452. Ii (J 

38 0-1.. 0 1! ,28•l .0 i7.1 fiO 09 81!.28 1 ';)00 l ,.!-08. 0 6 

38 21.-1 2,301 .4 
• 

17 .8 50 2-1- 82.75 1,503 1,-1-88 .8 6 
SS 39.2 2 ,319.2 18 .2 50 39 &J .21! 1 ,506 1, .j.!)!). 9 (J 

SS 57. <l 2,$37.11 18 .G 50 55 83.70 1,50() 1,510.ll 0 
$9 10. 0 ~ ,UVG.0 19.0 51 11 S·L .10 1,illl! 1,533 .0 0 

39 35.0 2 ,37li.O 19 .4 51 '1.7 8'1.. 01) ., r.1 • 
•" " 1,550.0 5 

39 5<1 .4 2 ,394. ·1< 19. 9 51 43 80.20 1,519 I ,567 .S 5 
40 14.3 2 ,414.3 20. 6 52 00 Sil . 72 l,523 l ,584 .9 5 
40 311. 9 2,43·l. !J 21.7 52 17 86. 28 1,527 1,602 .8 5 
40 !.i6. 6 2 " b;;(J. (j 23 .4 51! 3.~ 86.90 1 , S!H 1,621.0 5 
1~1 20.0 2,.lPO.O o · !) -". 52 53 87. 60 1 , :;:Jo 1,639.S :j 

41 45.9 2 ,505.9 29 .4 53 18 SS.40 l 1539 1, 658 .:) 5 

42 15 . s 2,535.3 34 .1 53 36 89 .32 1,543 1,677.4 5 

42 49.4 2' 560. 1b 40 .S!. 54 Of! llO . :18 ] ,547 1,696.8 5 
43 2!>. 6 2, 00!). (I 47 .!J 54 fltj 91 . 60 1,551 l,716 .5 {j 

''" 17 .5 2 r·r.~ ll · · ·)(,) 57.4 55 12 OS.00 · 1 '555 l,73!J .5 5 

45 14 .9 ~.714.9 . . . . . . 55 54 94.60 1,559 1, 75!$.8 ii 

70 

Maxi· 
ml1m 
ordi· 
ruite. 

8 

feet. 

~~. 491. 

24,756 
25,0)!4 
25 ,295 
25,570 
26,849 

26, 138 
26,422 
!Ul,710 
27,016 
27,825 

27,652 
27, 997 
1!8, !360 
28,741 
29,1~0 

29 559 ' 30,003 
:JO, 1b71! 
30,966 
31 ,485 

32 039 • 
32 6l.19 

' 33,295 
g,~, 017 

34,815 

35 ,699 



M 
RANGE TABLE FOR 16-I~Cif GUN. (FULL CIIARGE) 

WEIGUT OF P noJECTJLE, 2100 P ouNns. I NITIAL VELOCJTY, 2600 ~·.s. 
Standard po\vdcr temperature, 90°F.; 

variation of ± 10°1•'. changes the initial Yelocity + 20 f.s. 

-
De»ia· Clwigo 

Deria· tio• lot lo 
Ch•"'o Chun"' Chnnie Change Cbsnge Change lion for IAttnl height 

or or or or or or De.U- laten>I molioo or 
.,.~ ... nnge range ~ ruge =c• tioo for motion of impod 

for ror for r .. for for bt=I oi itUD IAll!el for 
IWl!e. \ 'UfiA,... vnri1l· VDri3· wind mo&ion roo«loo wind pe~n· J)<rpeo· ... n.... 

1ion .r tioo or tWn in tom· or gun or la~I tom· dicolar dieul:u tioo 
+10 - 10 d<nAily j)On<nl in plane in plnne ponenl 10 line to line or 100 

reot per pounds of nir In p!Anc or fire or r.~ or 10 or fire, or 6re, ynnlf 
•eoond in wcigbl or - 10 or fi re of 10 or 10 kno11. spe«I 81)1!00 In 
lnih.tl ol 11r<>- Ptr or 10 knota. knota. or 10 or 10 •icbl 

Vtloti\)'. io<tilc. ttnl. koola. knol<s. knolA!. bu. 

I 10 II 12 13 14 14 16 17 18 19 

Yord1 l'or.11. l'ord1. l 'ord1. l'ard•. r .,,1 •. }'ord1. l'ardr. Yard•. Yard1. Peel. 

37,000 220 12 I ,600 218 21:1 4:17 1·12 295 487 !181 

S7 , 100 221 12 l ,606 219 21-L 440 1113 29G 440 $94 
87,1!00 22~ 12 1,Ul2 ll:lO 215 442 J4•l 298 442 887 
S7,800 223 12 1,618 222 217 ·115 l ·l ·I 300 445 889 
87,400 22'1 12 I , 62 I 223 218 •l 17 J4/j 302 •147 842 
87,500 226 I I 1,oso 22.5 220 1JO 146 304 4/lO 346 

S7, GOO 226 11 1 ' (13() 226 221 452 147 S06 452 848 
S7 700 • :i27 11 I , 6•12 228 223 455 148 808 455 850 
87,800 228 11 I , O·lll l.!29 224 457 148 810 457 S5S 
87,900 229 11 1,(15 ~ 2!11 226 460 149 312 460 856 
SS,000 230 11 I , GOO 282 227 463 150 314 40S S69 

ss,100 2:11 l I l ,GG6 2$8 229 466 151 SIG 4GG 362 
SS,200 2S2 11 1,672 235 231 469 152 SIS 469 S65 
88,300 2SS II I ,078 237 i!SS 472 l .52 320 <172 SGS 
SS,400 284 11 1,681 288 2~15 475 IS3 322 476 371 
SS,500 286 11 1,690 2'IO 237 478 15·1 324 478 874 

S8,GOO 2.'l6 l l l ,U96 242 239 4.SI 155 326 481 378 
88,700 2:17 J I I , 702 243 241 481 Jj() !128 4~ 382 
88,800 238 I I I I 70$ 2•15 2•1!l •187 l1i7 !JS I 487 986 
88,00() 230 I I 1,71·1 2117 2'15 1100 158 !184 400 391 
89,000 240 10 1,720 249 247 493 l :'.i9 337 193 !!96 

89' 100 2-'"1 10 l ,726 261 249 498 160 S41 498 •102 
89,200 2-12 10 J • 7ll2 i!G3 252 508 161 il45 608 408 
S9,SOO 2•13 10 1. 7~18 255 255 600 162 $.19 609 41/l 
89,400 2-1•1 10 I , 7•11 2-07 us 61G 163 351 610 •128 
89,500 245 10 J t 7/jO 21;9 2GI fi24. 164 3:;9 621 432 

89 '6110 216 10 1 I 75G 261 264 532 165 SGS 582 443 
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N 
RANGE rrABLE FOR 16-IKCII GU~. (REDUCED CHARGE) 
\.\1ETGRT OF PROJECTILE, 2100 PolJNDs. lNrTIAL V1>:Loc1TY, 2000 1··.s. 

nnogo. 

l 

Yarde. 

1,000 

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

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

2,100 
2,200 
2,SOO 
2, 400 
2,l.iOO 

2,600 
2, 700 
2,800 
2,900 
11,000 

s, 100 
S,200 
s,soo 
s •100 
' 3,500 

S,600 
S,700 
S,800 
s,ooo 
4,000 

I 

Standard po\vder temperature, 90°F.; 
variation of ± 10°F. changes the initial velocity ± 20 f.s. 

lnert\SC 
io nnglc Danger 

Angle of of de- 8J)aCO 

departuro• nnglo part.urc ArtAlo 'rin1c or Strilciog Drill. lor a 
of clovnt.ion for 100 or foll. flight. velocity. tarRcit 
plus jump yards 20 feet 

iucrmac high. 
in rnnge. 

2 2.- 2b 3 4 5 G 7 

• ' Mi•1111<1. jfi1itde~. • • S t·rot11/,1 • Fl.-•«• . Y11rd1. Yard._ 

42.2 ;\2. I! 4 .3 .~:l 1.55 1,039 0. -~ I , 000 

46.5 40 .J 4.4 47 I . 70 l ,9SS .5 1,100 
50.9 50.9 4.4 5 1 l .86 1,927 .6 1,200 
55.8 55.8 4.4 55 . 2. 02 1,921 .7 1,300 
59.7 50.7 4.4 1 00 2. 18 1,915 .8 1,400 

l 0.J. . I 04.1 4 . 11 1 05 2.34 1,909 .9 485 

1 08 .5 <lfi. 5 4 .5 1 10 2.50 1,908 1.0 399 
1 18.0 73.0 4.5 1 15 2.66 1,897 1.1 866 
l 17 5 77.5 4.5 l 20 !t.82 1,891 1.2 886 
1 22 .0 82.0 4.5 1 25 2 98 l,SSG I .4 810 
l 26.5 86.6 4.5 1 so 3.14 1,880 1.0 287 

l Sl.O 91.0 4.6 l 35 8 .30 l '87·~ 1 .8 268 
1 S5 .6 95.6 ·J,. 6 1 40 lL1G 1,869 2 .o 252 
1 40.2 100.2 4. (l 1 45 S .O!t l ,86S 2 .2 2lJ8 
1 44 .8 104.8 4. () 1 50 lJ. 78 ] 857 

' 
2.4 226 

l 49 .4 100.4 4.6 1 5ll 3. 041 ] ,852 2.6 214 

• l 54.0 114.0 4.6 2 00 4. 11 1,846 2.8 204 
1 58.6 118 6 4.7 2 05 4.17 1,840 8.0 195 
2 OS.8 128 .S 4.7 2 10 4.4-1 1,835 ll. 2 186 
2 08.0 H!S.O 4.7 2 10 4. 00 1,829 8. 5 178 
2 12.7 lS!t.7 4.7 2 21 4.77 l ,82S ~~. 8 171 

2 17.4 137.4 4.7 2 27 4.03 1,818 4.1 164 
2 22.l 142.l 4.7 2 32 5.10 1,812 4.4 158 
2 26 .8 140.8 4.8 2 88 5 .26 1,~a 4.7 152 
2 Sl.6 151.0 d.. 8 2 4S 5.48 1,801 5.0 147 
2 36.4 11i6 ,1L 4.8 2 ·~O 5.59 1,795 5.8 1<12 

2 41 .2 161.2 4.8 2 51 5.76 1,789 5.6 137 
2 16 .0 106.0 4.9 8 00 5.93 1,784 5 .9 132 
2 50 .9 170.0 4. 9 s 05 6.10 1,778 (j. 2 128 
2 55 ,8 175 .8 4.9 s 11 G.27 1,77:3 0.0 124 
:J 00 .7 180. 7 ·LO s lG G.4 ~ 1,767 7.0 120 

72 

M::i.xi~ 

murr' 
ordi-
nato. 

8 

Fut. 

!J 

11 
18 
16 
18 
21 

.!4 
27 
81 
85 
39 

43 
47 
51 
56 
61 

66 
72 
78 
841 
90 

96 
103 
110 
117 
124 

1S2 
1110 
1~18 

156 

165 



- N 
RANGE TABLE FOR 16-INClI GUN. (llEDUCED CHARGE) 
W EIGH'!' OF PRO.rJ:;c TILE, 2100 PouN DS. TNt'l'lAL V mr,ocrTY, 2000 1•.s . • 

Standard po,vder temperature, 90°F.; 
variation of ± 10°F . changes the initia l velocity ± 20 f.s . 

-
De\•ii~ Devin .. Chilllgo 

Lion (or tion for an 
Cbnnge Change Change Cb:lngo Change Change lniel"•I lnteral height 

o( of o( or or or Devia- motion motion of 
rnngo rnngo range r:ingn f'3nge rango tion for <1f gu1a o( iinJl"Ct 

tor for for for for ror Intern I perpen- t.v got for 
llango. Vl~rin· ' ':tri:-. .. vnr1n .. \ \1iotl 1notioo motion \\'i ud cliculnr per pen- \'Ur~· 

tion or lion or tion jo ~C)ffi .. o( gun o( l<lrKCI corn· to lino cliQ11f1Lr ti on 
+10 - 10 uensil.y f!Onent in plane in pin no ponr.ni of fire, to Line or 100 

foot per pou1l(la Of ILif in piano of fire or 6ro or 10 epeoll of firet yard.• 
Meond in weight or - 10 or fire or 10 of 10 knolo. or 10 speed ID 

inili,,I of pro- per or 10 knots. knol3. knots. of 10 sight 
velocity. jcetilo. oent. knot.8. knots. bur. 

1 JO 11 12 13 14 15 Hi 17 18 19 

--
Yard•. I' ard1. Yardr. Yardi. Yard•. l' ardt. l' ardr. l'Mdt. Yard•. Yard" F'td. 

1,000 10 s Q - . . . . . . 9 9 ... ..... 8 9 -1 

1,100 11 s s 
' 0 ' I I ' 10 10 . . . . . . 0 10 4 

1,200 ll! 4 s • • • • • • 11 
• 

11 . ' . . . . 10 1 l 4 
l,SOO 18 4 ·i . . . . . . ll! 12 . . . . . . 11 12 5 
1,400 1-1 4 4 . . . . . . lS 13 .. . .. . l~ LS 5 
1,500 15 5 - 14. 14 12 - 1-1 6 J . . . . . . . . . . . . 

1,600 16 5 5 . . . . . . 15 14 . . . . ' . ] ~ l ·L 0 
1,700 17 5 6 • • 4 •• • 15 15 . . . . . . 1 ·l I ii 7 
1,800 18 6 7 . . . . . . 16 IG . . . . . . 15 16 7 
1,000 19 6 7 . . . . . . '17 17 . . . . . . 16 17 8 
2,000 20 6 s 1 18 18 I 17 18 8 

2,100 21 7 9 1 19 19 l 17 19 8 
2,200 22 7 10 1 20 20 1 18 l!O 9 
2,SOO 2S 7 11 l 21 21 1 19 21 0 
2,400 24 s 12 I 21 22 1 20 22 9 
2,500 2G 8 13 J 22 23 I 21 28 10 

2,600 26 8 1<1 1 2.'l 23 2 22 2,'l 10 
2,700 27 8 15 l 24 2'1 2 22 ~L 11 
2,800 28 9 l () 1 25 25 2 23 25 l l 
2,900 29 9 17 1 S!6 2{) 2 24 26 12 
8,000 so 9 18 1 27 27 2 25 27 12 

8,100 Sl 0 19 l 27 28 2 w 28 lS 
ll, 200 32 10 20 l 28 29 2 27 29 18 
s,soo 3$ 10 21! 1 29 30 Q - 28 so 14 
3,400 94 10 2.'l 1 30 31 () - 28 $1 14 
8,500 35 10 21 l! 31 32 :l 29 Sl! 15 

S,600 so ll 2(i 2 fl2 31! 3 30 32 16 
S,700 37 11 27 2 32 33 3 ~l l 38 16 
S,800 37 11 29 2 33 34 3 32 34 16 
8, 900 88 11 80 2 3-1 35 s 83 35 17 
4,000 39 12 82 2 85 36 3 3'1 36 17 
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N 
RANGE TABLE FOR 16-INCII GUN. (REDUCED CFIARGE) 
WEIOUT OF PROJ ECTILE, 2100 POUNDS. lNITfAL VELOCITY, 2000 F.S. 

Range. 

1 

Yards. 

23,500 

23 ,600 
23,700 
23,BOO 
23, 000 
24,000 

lt-1, 100 
24,200 
24 ,300 
24,400 
!!A 500 ' 
24,600 
24 '700 
24,800 
24,900 
25 000 

' 
25' 100 

Standard powder tcn1perature, 90°F. ; 
variation of ± 10°F. chani:t;<'S t.hc initial velocity ± 20 f.s. 

Increaae 
irt nng1o 

Angle of of de-
dcparturc•angle p:.uturo Anglo 1'imo or Striking Drift. 

of clovulion for 100 of r.u. night. \'elocit)·. 
p!U& jump. yards 

1nero11ao 
an rango.. 

2 2n 2b 3 4 5 6 

.. ' Alinulu. ,\finult1. • ' Swmct.. Ft . ....,.. l'ard• . 

83 20.4 2,000.4 19 .5 42 58 58.25 1 250 
' 

593.8 

SS 89.9 2,019.9 19.7 43 19 58.74 1, 252 603.8 
88 59.6 2 ,039.6 19.9 43 40 59. 2'1 l !!54 

' 
614.0 

34 19 .5 2,059. 5 20. l 44 01 50. 75 1,256 624. I 
S4 39.6 2,079.6 >!0 .8 44 22 60.27 1 258 • 635. 1 
$4 59.9 2,099.9 20.7 4•1 43 60.80 J '260 646.l 

35 20.6 2,120.0 21 . /j 45 05 01 . Sil 1,263 057.5 
S5 42.1 2,141!.J 22.5 ,.5 27 Gl.89 1,265 6Uo .a 
so 04.G 2, 164.6 ~.1 •15 49 01!. 45 l,268 081.G 
80 28.8 2,188.S 25. l 40 12 63.02 1,270 094.4 
80 58.4 2,21S.4 26.7 46 35 63.60 1,273 707.8 

87 20.1 2,240. 1 28.5 ·•6 58 6-1.19 1,276 721.9 
S7 48.6 2,268.6 S0 .5 ·}7 ·22 6i. 79 1,279 7S6.8 
38 19 .1 2,299.1 32.7 47 46 65.40 1,282 752.6 
38 51.8 2,S31.8 S5.l 48 10 G6.02 1,285 769.4 
$9 26.9 2,366. 9 37 . 7 48 llli 66 .G5 1, 288 787 .2 

40 04.6 2,•1104. 0 . . . . . . ·~O 00 07.29 l,291 806.l 
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Dongcr 
8J)llCO Maxi-
for• rnunt 
lnrgel ordi-
20 feet nat.c. 

liigb 

7 8 

Yorct.. Pttl . 

7 lS,871 

7 14, 106 
7 1•• 846 ' 7 14,591 
7 14,841 
7 15 ,09G 

7 15,:l57 
7 15,625 
7 15,901 
7 lG , 180 
7 16,481 

7 10,788 
6 17 I 109 
6 17,446 
6 17,801 
() 18, 176 

(J 18,57S 
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N 
RANGE TABLE FOR 16-INCH GUN. (REDUCED CHARGE) 
" 'E1ouT 01<' PnoJECTILE, 2 LOO I>ouNDS. INITIAL ' "ELOCITY, 2000 P.s. 

St~1ndard po,vdcr temperature, 90°F. ; 
,·aria.lion of ± 10°1~. changes the initial velocity + 20 f.s. 

= - - --
Dc\•i.'\- Dovl•· Ch•ngo 

Change Ohnngc Chango Chon.gc Cbonge Change tiori for lion lor in 
or or or of or nf De via- l•leral l31erol htigbL 

nngc mn~e ..... r:\OAC rn11ge rnngo lion for motion motion nr 
for for for for l'or for lt1tcral of gun or tnrsot i1n1>act 

"nriu· \'Rri:.,. vuri11 ... wind 111otio" n1otion wind per pen· perpen· for 
Range. tion or tio of tion in coin- or gun of t.nrget c:orn- diculor <l ic~ultLr \·nrio· 

+ 10 - 10 <lon~ity poncnt in plane in plane p0nent to line lo line tio n 
feet flN llOUlltlH or •Ir lo 11lnn(I or fire or r. •• C)f 10 or fire of fire or 100 
second in wcighL nf - 10 or fire of 10 or IO knoto. spood a1>cocl yorrle 

. initinl or fll'()o per of 10 k11nte. kuolo. of 10 of 10 in eigh~ 
vol~il~'. Jcolile. cent • knot•. . knota. knoll. bor. 

• 
1 10 ll J2 13 14 15 16 17 IS 10 

-
Ycnla. Yant .. l"ar.U. Yo...U. )' ar.U. Yard.. Yard.. Yard.. Yard•. l'ord,_ l'ffl. 

28,500 l (l~ 18 70 L 181 Jv!t 327 90 287 827 279 

23,600 1()~ 18 797 184 153 sso 91 239 830 282 
23,700 103 18 800 187 15S 353 92 241 339 285 
28,800 163 18 803 100 15-l 886 93 24.'l 336 289 
28, I)()() 16 1 18 800 1!13 155 839 9-l 245 3$9 2!18 
24,000 16 l 18 809 I OJ 155 8-12 95 247 S-l2 297 

~ 100 I 165 18 812 197 156 845 95 249 $<w 301 
24,200 1G5 18 815 I 09 157 848 ll6 2.51 818 805 
24,300 100 18 818 200 158 351 97 0-3 ~a :!51 809 
2A,400 160 18 S:l l !tOL 150 354 98 o--:<:>:> Sv4 s1:~ 

24 ,500 107 JS 821 20~ 160 357 08 258 357 l.117 

24,600 167 18 827 203 101 !!GO !HI 201 300 :121 
24,700 168 18 s:io ~O:J 162 303 100 264 303 S25 
24,800 Hl8 18 8$)! 20 1 163 807 101 267 367 330 
24,900 16fl 18 83-1 iiOL 105 !l7 L 101 270 37J 385 
Si!E ,000 109 18 8!10 205 167 S7G 102 273 375 S-10 

• 

lil5' 100 170 18 S~lS 20!i 170 379 102 277 370 })45 

• 

75 



INTRODUCTION TO BAI ... LISTIC TABLES 

This section includes tables which are required for the solution of trajectories 
and for the computation of range tables. Table V is an auxiliary table for use in 
conjtu1ction ~rith Colurnn 12 of t he range table. 

Co1nplete explanations and illustrations of the derivn.tion and use of these 
tables are given in Exterior Ballist·i<'~, 193/i. Appropriate references are stated in 
introductory notes of the several tables. 
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TABLE I 

'!'he Gavre Retardation !"unction Gv 

This table is entered with t he veloci1;y u, in foot-seconds, and the value of Gv 
is found from the body of t he table. The value of G,, thus found is the retardation, 
in foot-seconds per second, encountered by a proj('ctilc of unit ballistic coeffi­
ci<'nt in at1uospherc of standard surface densit.y, ~it the giv<'n velocity. '!'he deriva­
tion and use of this tnblo a r<> c:xplai11ed in articles 410-411, 428-429, and 604-621, 
E:r/erior Bollistic.s, 1935. 

v 00 10 I 20 30 4-0 I .~o 00 70 80 90 
--

0 o.oo o.oo 0.02 0.05 0.09 0. 11l 0.20 o. 2(i 0.S3 0.\11 
100 0.50 0.60 0.71 0.83 0. 96 J. 10 1 .25 1.41 1.58 1.76 
200 1.95 2 . 14 2 .SS 2.53 2. 7'.lo 2.9G $ .19 3 .43 S.67 S.91 
300 4 . l(J 4,.12 '1. 68 4 .95 5.23 G . Gl 5.80 6.10 6. 110 6.71 
1100 7.03 7. :36 7.69 8.02 $ . 36 8.70 9.05 9. -li 0.80 10 .19 

fiOO l 0 . ()8 1().97 11. 37 ll.78 12.19 ) 2. ()2 13.05 13.49 13. 01) l.:J..43 
600 J·~ . 1)2 15. •l2 15. 93 16.44 16.97 17.52 18.09 18 .69 19.31 19.95 
700 20.60 21. 28 2t. 98 22.71 23.48 24.28 25 .11 25. 97 2.6.$7 27 .82 
800 28.82 29.87 31. 02 :J2.20 SS .43 3·!. 73 36 . 11 37 .58 :39. '1 3 1!0. 77 
900 42. 6 L 4·L47 ,t,6 .-16 48.58 50. s.i; 53.28 55 .87 58 . O:l 61.57 o.i. 10 

1000 68 .0 71. 7 75.6 79.6 83.8 SS.2 92.8 97.5 102. ·~ 107.5 
1100 112. 7 118.0 123 .4 128.8 134.2 189. (i 145 .0 150 .4 155 .8 161 .1 
1200 166. '1 171. 6 17G. 8 181 . !) J 86. 9 l!H. 8 196 .7 201 .6 !.!06.5 2tl .4 
130() 2J(L2 !.!20.9 225 .5 230. l 2:).\. 7 239 . :~ 243.8 248. :J 252.8 2.57' .2 
) •100 2<H .U 266. l Sl.70 .5 27•1. !) 279. :J 283.(i 287 .8 202.l 296.S 300.6 

1500 804.9 309. 2 s1.g. t> 317.7 321.8 326.0 330.2 334.5 3~J8. s 34!LO 
1600 317.l 351.2 355 .3 859.5 363.6 367.7 371.8 376.0 380. 1 38·l.2 
1700 388.3 392.4 39(;.-l 100.5 404.7 •108. 8 412.S 416 .8 ·~W.O 425.0 
1800 4<>9 () - ·- 433 .S •137 . 4 •141 . 5 ·145 . 5 ·1<10. 5 453.5 457. (i ·111 l. <l 465.6 
1900 ·169. 7 473.7 477. 8 181.8 485.9 ·!90. l •191~. 2 498.S G02. 11 506.5 

2000 510 .5 514.5 518.6 522. 7 526.8 530.0 535 .0 ii39. 2 54S .3 547.4 . 
2100 551 .6 555.7 559.9 564. l 568 .2 1)72.4 576.ii 5$0 .6 581!. 7 588.8 
2200 593 .0 597.2 60 L. -1 005 .G 609.7 Gl$ .9 618. 2 622 .. ~ 626 .6 630 .8 
S!!.100 Cl35. l OS9. 5 (l.L;j. 8 6·18. 1 6-o -:>-. v G5Cl. 9 6(i'l. I! 665.~ (1(19. 8 674.l 
1!400 678.5 682.0 687.-1 (J!Jl . 8 (i96. 2 700.6 705 . l 709.7 714.2 718.7 

2.'iOO 71!.'3. I! 727.7 732.2 736 .8 741.5 7A6. l 750.6 75.5.2 759.9 764. 6 
' 2600 769 .$ 77,1 .0 778.7 783 .5 788.2 79$. 0 797.8 802. 7 807.6 812.5 

2700 817.'l 822. I!. 827. l 832.0 836.9 Sil 1. 8 8'16 . 8 851 .9 857.0 862.0 
2800 8Cl7. I 872.1 877. l 882 .2 887 .3 8!J2. 5 Sil7. 8 903.0 VOS. ~I 913.6 
S!!lOO !l l8 .!l 921~. 2 1l2!) • .; 034.S 940.2 9•~5. (l 951 .0 956.5 !)62. 0 967.5 

sooo 973 .0 978. 5 98'!. 0 989.5 995.0 1000.6 1006.3 101!~. 1 1017.0 10~.7 

• 
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TABLE I, Continued 

v I 00 10 I 20 30 40 50 I 60 70 80 I 90 

sooo 973.0 978.5 984.0 989.5 995.0 1000.6 1006.3 1012.1 1017.9 10!t3.7 
SlOO lO!t!J. 5 1035 .2 1041.0 1046.8 1052.5 1058.3 1064 . 1 1070.0 1075.8 ] 081. 6 
9200 1087.5 1093.5 1099.U 1105.8 1112.l 1118.4 1124 .6 1130.7 ll:JO.O ] 1 ·J..'l. l 
9300 l l ·ltl.3 1155.6 1162.0 1168.3 ] 174.5 11 80.S 1187. 2 11!)$. 7 1200. 1 l 'l.OG.(I 
3400 1213.2 1219.8 1220. 4 1233.0 12.'.19. 0 lfM0.2 1!252.7 1259.S )200.0 l't72.S 

8500 1279.6 1286.5 1293.G 1800 .5 1807.5 1814.4 1321.3 1328.3 1835.2 1342.2 
3600 1849.3 1356.4 lSOS. 5 1370.6 1377 .7 1384.8 1392.0 l:l9!l. 2 1400.5 1413.8 
!1700 1·121.2 l <J.28. 5 l 'l}l(L 8 1·1<13. 2 1·150.7 l<IJ8.2 1<Ul5. 7 l ·L7S.!t I 180.6 1-188.0 
3800 l •H)5. 5 1503.0 1510.5 1018.0 1625.0 I li3}l. 2 1611-0 . 9 l:i48. 7 15ii6. 4 15011.0 
!1000 lli7l.G 1579.2 lli86.8 1594.5 1602.2 1610.0 1617.8 16U.7 JG~l3.7 J 641.. 7 

4000 1649.0 1657.6 1<)65. 7 1673.7 1681.8 1689. 8 1098.0 1706.l 1714.S 1722.4 
4100 1730.G 1738. 9 1747.2 1755.4 176$.7 1772.0 1780 ,.J, 1788.8 1797 .1 1805.5 
4200 181!!. 9 1822.4 lSS0.9 1S.'l9. 3 1$4,7.8 18J6. !l 1864 .9 1873.4 1882.0 1890. 6 
4300 1899.2 1007.9 1916.6 1925.3 1934.0 1912.7 1951. 5 1960.8 1969.2 1971\.0 
4400 1986. s 1095.7 2004.7 2013. 6 i<m.G 2031.5 2040.5 20,l!). 5 2058.G 2067.6 

4500 2076.6 2085.7 1!09<1. 8 2103 .9 2113. 0 2122.1 2131.S 2140.5 2-1 <J,9. 7 21 58.9 
4600 2L08. l 2177 .. l 218().7 2106.1 2205. 1L 2214.7 22.24 . 2 22:3:1 . H 2243. l. 2'lii2. Ii 
4700 2202.0 2271. (; 2281. 2 1!200.8 2300. ,,, 2:110.0 2:310.7 1!!120. '1i 21!:30 .2 23 l8. 9 
4800 2.'J58. G 2368.4 2!178. !l 2.'188. 1 2.'198. 0 2101.8 U17.7 2 l27. () 2'1~17. 6 2·147. 5 
4900 21:;1."' 2467 . •i 2477 .4 2187. '1i 2497 .1l 2507. ·~ 2517.5 2527.6 25~!7. 7 2547.8 

5000 2557.9 2568.1 2578.3 2588.4 2598.(J 2008.8 2619 . 1 2629.4 2639. 7 2650.0 
5100 2660.3 2670.7 2681. 2 2691.6 2702. l 2712.5 2723 .1 27:33. 6 2744.2 2754.7 
li200 2765.3 9,776.0 2786.G 2797.3 2807.9 2818.6 2829 .4 2840.1 2850. 0 2861. 6 
6300 2872.4 2883.2 2891.0 2904. 9 2915.7 2.026.5 2937. ·1 29118. 3 2959.2 2970. I 
5400 2981.0 2992.0 3003.0 3014.l 3~5. l 3036.l 3047.2 3058.3 ~J069. 5 3080.6 

5500 3091.7 3102.9 3114. 2 Sl!lii.4 31!!6.7 3147.9 3159.3 3170.6 3182.0 319!3.:J 
5600 3204.7 3216.2 !l'l'l7. 7 3~9.1 8250.6 3262. l 3278. 7 :l !tl:I.'; • 3 3297.0 3308.0 
5700 3320.2 3331.9 !lS·l:J . 6 s:1a5. 4 S3B7. l 8378.9 3390.G 3 ~02. •I :i u 1.2 3126.0 
5800 3137.8 3449.7 S<lGl. 6 S17S.5 s 185 " . 11,197. 3 3509.S 352 l . 'l 8533.4 3545.5 
5900 3557.5 8569.7 3581.9 350-l.2 3606.4. 8018. 6 3631.0 8643."' 3655. 7 S668.l 

()000 8680 .5 

The above table hns been taken from Eggert.'., Alct/1od, as published in the U. S . Na.val 
I11stitulc Proceedings, Vol. 45, ·oa. 191 and 200. Tt is bnsed on tables originnlly pubJjshed in 
Frnnt'c by the Conunissio11 de Gavre. A table of the Gt\vre function in metric uoit-s is given 
in Exterior Ballistics Tables lJased on Numerical integration, Vol. 1, (Ordnance Department, 
lJ. S. Anny, 1924). See also note on page 28, ]l,'xlerior Ballistics, 1085. 
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TABLE II 
The Altitude-Density Function fl 11 

This table is entered with tho tiltitude y, in feet, ·and Lhe v11luo of log !!11 is 
found from the body of the ta.blc. fl 11 expresses the ratio of air density aL tho 
altitude y feet lo the d<' nsiLy of air :i.t the earth's surface at sea lcvol, under the 
conditions of standard surf a.cc density (i.e., o = 1) . The value::; of log If,, ,verc com­
puted by nieans of tho formula 

log H,,= - .00001372 y. 

PaTticular attention is invited to the f::i.ct t hn.t this table gives log fl,,, and 
Lhn.t the charn.ctcristic 0- 10 h; (,o bo understood for all of the values given in t ho 
table. ,\Jthouµ;h 1,lic tu.hie extends only to 10,000 fcc1; for ~ho a.rgun1cnt y, it may 
hf' used for· grl'utcr nlli t.udcs (.han 10,000 feet us folJO\VS. Divide the value of y 

-
y 0 10 20 so 40 50 60 70 80 90 

000 .00000 . Oflll86 .00073 . 00959 .90945 . 000!1 I .09918 .09004. • 00800 .9!1877 
100 .99863 .99850 . 998.')5 .99822 .99808 .9979~ .99780 .99767 .09753 .99739 
200 .99726 . 99712 • O!ltJOS .996&~ .9967l .99657 . 996·1S . 906!JO .99610 .990~ 
800 .99588 .99575 . 99561 . 9fl5•17 .99533 .99!i20 .99.506 . 09 l!ll! . 91)4 79 . !l!)46.5 
400 . 9945 l . 09•137 .1)0124 .99410 .99896 . 99::1$8 .99369 .99:.155 . 99341 . !)!)81!8 
500 . 99!1)11 . !JO:JOO . 001!87 .9027!j .09259 . 992•15 .99232 • 11112 l 8 . 001!04 .99Ul0 
GOO . 99177 .fl01G3 .99149 .991SG . 9912't .99 108 . 9900·1 . 99081 . 9110()7 . 9!)0/i:i 
700 .99040 .99026 .ll!l012 .98998 .98985 . 98971 .98!157 . 0804·1' . 98990 .98916 
800 .98901! . !18889 .!)8875 .988-01 .988-lS . 9883 l .98820 .98$06 .98793 . 98779 
900 .98705 .O!l75l . 987!!8 .98724 .98710 .98697 OSG!l.'J .98669 .9!\055 .98012 

1000 . 98628 . 9861·! . !)8600 .98587 .98573 .98559 .98546 .98532 .0851$ .98505 

1100 .98491 . 9S.177 . 9S IG3 . flS-150 . fl8'~36 .98422 .98408 • OS.'105 . !lS.'llll .98367 
1200 .98851 . 933.10 . 9SS!lG . 98812 .98!t99 .982$3 .98~71 .981!58 .98~4 . 982.'lO 
1900 .98210 . 98203 .08180 .98175 .981()2 .98148 .981!ll .08120 .98107 . 9809!1 
1400 .98079 .91\065 . !J8052 .98038 . 980>!·1 . 98011 .979!17 . 9798.'l . !J7!l6!l . 9705(1 
1500 .97942 .97928 .97915 .9790l .97887 .9787:1 .97860 .07846 .97832 .97819 
1600 .97805 . 0770 l .07777 . 9776 ~ .ll7750 . !l77:l6 .97722 .07709 .117005 .97081 
1700 .!)7668 . !1765·1 .07040 .97020 . 07013 . 07.'jl)!) . !l75$:i . 07.~72 . 07/ili8 .07544 
1800 . 97530 .97517 . 97503 .97·189 . !J7476 .97462 . 974<18 . !)7·13·1 .07·12l .97407 
1000 .97$93 .07379 . 07!166 .97352 .97888 . !1732.i .!1731 l .97297 . 9728.'l .97270 
2000 . 9"72:iG .07212 .97220 .97215 .971!01 .07187 . 9717·1 .9711)0 .07146 .97133 

2100 .97119 . 97105 .97091 .97078 . 9706·1 .97050 .970!lO .97023 .97000 .96995 
2!WO .96982 .90908 .00954 . !169-10 . !lrl9i!7 . !Hlfl]!J . !l681l!) .96$86 . !)0~72 . !)(iflf,8 
Ii.YOO .96844 . 908.'ll .011S t7 . !)(i803 .96790 . 9077(1 . 907()~ . !167·18 .!J6735 . 9()721 
2100 .96707 . 06698 .90680 .OGGGO .!10052 . !J(i630 . 9GG~.'i .!)6011 . 0(15!)7 .96584 
2!i00 .96570 .96556 . 905 ~'I .96529 .96515 . 96.iO I . 9018.'~ .9Ul7·1 .96460 . !lfo-117 
2600 .9643S .96419 .9()105 .96$92 .96378 .96364 .96350 .!l6$37 .9(1328 .96309 
2700 .90200 .1101:!8)! .1JOS!(l8 . 9025<L . OHS!·~ t . ll6't:l7 . !JO.! I!{ . U6)!00 • !)()I 80 . Olll 72 
2800 . 961 ii8 .OG l4n .96131 .9Cill7 .9010·1 .9G090 .06070 .1l60£i2 • !lUO Ul . 900~5 
1!000 . 96021 .06007 • 115911.J. .95980 . Oli!l66 .95953 . 959!39 . 95025 .O:iOll . 9.'>S.<>S 
sooo .95881 .05870 . !lli857 . 958 Ill .95829 . 0581;) . 95$0!2 .95788 .05774 .95761 

SIOO .95747 .9573S .95719 .95706 .95692 .956i8 . 9566·1 .956,;l .9J637 . 956~ 
Sl!OO .05610 .VS5VO .05582 . 9r..;r.s 9'56' . " " . 9.SS•l l .95527 .95514 . o:;r.oo . 9.3·180 
!lilOO . 0547!2 . 01;<lliO . O!i 1111; . 054.:11 . IM,U8 . o.; 10.1 .95300 .{)5376 . 95:163 . 953•1!1 
3·100 .!l.5335 .9532l . 05!108 . 9529·L . !)J280 .952(17 . 9.51!53 .9523!1 .9521!5 .95212 
3500 . O.'il Oil . !l.'i I ~I .05171 .95 157 .95 1 -~3 . 9J I !l.9 .!151111 .95102 . o.;oss .95015 
3600 .95061 .95047 . 95033 .9n020 .95006 . ll·HHl2 .91978 .11 1905 • !) 1951 .9-Hl37 
S700 .9192 1 .9-10 10 .91896 .9-issz .9 1869 .94855 . 94841 .94828 .91814 .91800 
3800 .947Sll .111773 . 0 ~7Jll .!l ~1.~.; .94732 .!l-1718 .94701 .01690 .91677 .9466S 
$900 . 9464!1 . 9·1035 .!l4Cl22 .94()08 . 0459·1 .9-1581 .945()7 .04553 . f}.l!i!l!l .94526 
<1000 . 94/H!! . 9·~·1!)8 . 01·~85 . ().J,47 l .94457 . ll·l-113 . 944!!0 .04416 . 9<1402 . 9.J.3$0 

4100 .94375 . 91301 .91-817 . 91334 . 91320 .91SOG .94202 . 01279 .9~26,j .!ll2!il 
4200 .94238 . 9-&224 . 9-1210 . 9.1106 .94183 .94169 .94155 . 9+142 .9 U!!S .94114 
11:100 . 91t00 . !11087 . 0107!1 .91059 . 9 10 16 . !l~O!l2 .940l8 .94004 .93991 .93977 
4400 . 939().'I .93949 .93936 .9392~ .93908 . 9389.; . 938.<l 1 . 9381>"'7 . ll!JSJ8 .98840 
•L600 .9S820 . 9!1812 .93799 .98785 . 0:{771 .03757 . 937·1·1 .93730 .03710 .99703 
•1600 .93680 . 93071i • O:IO(fl . !l:J648 . ll!.163~ . 0:1()20 . 9300(! . 9:;l59!l . ll31S79 .935(15 
4700 .935.52 .99538 .93521 .93510 .03497 .03483 .!)3469 • 0!1•150 . 93<112 .98•128 
4800 .9341~ . 98401 . 9:.l!J87 .93373 .98360 .93340 .93332 .93318 .93305 .9S291 
•1900 .93277 . 9S2f~'J .93WO . 032.'lO . 93221? .93209 .93195 . 93 I 81 .93167 .9315-i 
6000 .03140 .0312(i . 9~1113 .93090 .0:1085 .9:3071 . 930.;$ . 9:10 1-1 .930!'>0 .93017 
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TABLE II, Continued 

by 10. Entering tho table \vi th y/10, fin.d the corresponding value of log Tl v nnd 
move tho decimal point of this value one place Lo Lhc right,. I<or example, to find 
log liv for y = 10,100 feet, \VO enter \vi thy= 1010 feet and find in the body of Lhe 
table the value .98614. l\Ioving tho decimal point. one place to t ho right \\'O thl•n 
bave log Hv=0.8614-10. It is to be noLed that. thjs operation gives also the 
charnctcrisLic of tho lugari thni. 1'bc function fl v. 11s defined above and as gi vrn 
by this table, is limit<.'d to alLiludes \vi thin the troposphere (about 40,000 feet.). 

Tho deri vt1Li.u11 tind use of this table a ro further cxplait1ed iu ~irticlcs 420, 
42S-429, and 610-621, Exl-0rior Ballistics, 1936. 

y 0 JO 2{) so 40 

liJOO . 9:lOO!J . 9$.\0$!1 . !J.1!97 5 .92902 .020<68 
5200 .92866 .om:;2 . Ol!&'IB .92824 . 92Sll 
6$00 .9~28 .9l?715 .92i01 . lli!GS7 .0267·i 
litOO .!1259l .02577 . 9!l56·l .92550 .02536 
liliOO .1)24S<L .9!l,140 . !)2427 . 02<113 . 02800 
(j(lQO .92317 .0~03 .9!l289 .02!76 .92!l62 
6700 .!l:ttSO .9ll GG .9~152 .021:$8 .02 125 
t;!IOO . 020·12 .9!lO!l9 .92015 .9WOl .91088 
6900 . !I I 110:; .91891 . 91878 .91864 .91850 
0000 .017tl8 .91754 .917·11 .01727 .91713 

61()() .9163 1 .01617 .!HOOS .91500 .91570 
6i!OO .!>140-J .91480 .91466 .01452 .91439 
6300 . !)) SJG . 9LS13 .91329 .91315 .91302 
(1100 .01211) .f\1205 .01192 .111178 . fll lU•t 
Gr.00 .01082 . !ll068 . 9105.i .!llWI .91027 
6600 .90015 .00931 .90917 . 9090.l . 008!JO 
()700 .90808 . !!07!1 ~ .90780 . IJ076G . ll07ti3 
()800 .00670 .90657 . 906.t:J .90629 .00616 
6000 .9053!3 .90519 .00600 .9049~ . 90178 
'7000 . OO:Jflli .OOS82 .OOSGll . 00355 . OO!l<ll 

7100 .mss . 90210 .00227 .~l·l .00201 
'7:1100 .00121 .90108 . 9009-$ .OOORO .90007 
7300 .111)!184 .80971 .89957 . 899113 . 891)30 
7400 .81J&l7 .8983!} .$981!0 .8080() .80792 
7GOO .897 10 .S9Ci9U .8968$ .R!l609 .119655 
7600 .80J78 .895j9 .89545 .S9532 .89518 
7700 .80·136 .89·1~2 .89~08 . 8930·1 .119:}8 l 
7800 .8!h!08 . S!ll!8.'i .891!71 .89257 .8924·1 
7000 .119161 .891·17 . 8913·1 .80120 .89106 
8000 .8901!4 .80010 .88997 .88983 • 881J(i!J 

8100 88887 .8$873 .$8859 .8Sst6 .SSSS2 
8:i!OO .118750 .88i3(1 • 887ii!:i! .88708 .886!l5 
fl:lOO . 88() Ut . 88511!1 .8858ti .BR571 . RS.ii.$ 
8400 .88 ~7/j .AA tG I '.88<148 .884$4 . 881110 
8.'JOO .sssss .sgji l .88$1 l .88297 .88~ 
8600 .88201 .88187 .8817:l .88160 . 8S l•J6 
8700 . 8806<l .88050 .88036 .88022 .88009 
8800 .87926 .87013 .S7890 .87SSJ .87872 
8000 .87789 .fl7775 .87762 .87748 .877:i•I 
0000 .8765!t .87638 .8762.~ . 87Gll . 87iil)7 

OHIO .87515 .87501 .87487 .87471 .871(10 
0200 .87878 .87364 .87350 . 81:1:is .87:J:t3 
9l!OO . tt7240 .87227 . 8721:3 .87100 .87186 
9100 .87103 .87089 .87076 .87062 . 87010 
9.~oo 86966 .86952 .86939 . 8692.5 .86911 
9GOO .86~9 .86815 .st;so1 .86788 .AG774 
9700 .!IOU!)2 • !l(ltl78 .866(1 ~ .86650 . SGIJ!l7 
91100 .8655-1 .1111.541 .86527 .86513 .8(i!i00 
9900 .86117 .8610:! .86390 .86376 . 86!lU!t 

lOll(IO . fiU'iHO 

60 60 70 

. 920:3'~ . 92020 .02007 

.92797 .92783 .92770 

.92660 . 92646 • !>i!632 

. 02 5 'i!!l . 02GOO .lJi405 

.!)2!185 . 9!l372 .92358 

.022-18 .92234 .Oli!ll 

.92111 .92097 .92084 

.91974 .91960 .91946 

.91857 .91828 .01809 

.9Hl90 .91086 .01672 

. 91G61! .!l!G48 .1)1535 

.9l·l25 .91411 .91398 

.91288 . IJl 27·1 . iH 200 

.OIHil .01137 . 91123 

.91013 .91000 .00986 

.901176 .00862 .90849 

. 007!19 .9072.i .90712 

.!!0602 .00588 .90574 

.00165 .90151 .90437 
• ll0!127 . 90!ll4 .90800 

.90188 .90175 .0016~ 

.900J $ .900t!) .90026 

. 8!JO l6 . 89002 .89888 

.8!1770 .89765 .81)751 

.806-11 .89628 .8961·1 

.80501 .89490 . S9.J.'i7 

.89367 .89!153 . 8!JS40 

.802.'IO .89216 .89202 

.80098 .89079 .89065 

.88955 .88942 .88928 

.88$18 • S.'lSO.J. .88791 
.81!(18 l .88667 .88654 
. 88.~'I'~ .SSfl:lO .88516 
. 88 Hl7 .88393 .88379 
.88:i!U9 .88~6 .SS24't 
.AA l ~l2 .RSI 18 . SS! O.; 
.117995 • 87981 .87968 
.87858 . 878-l'i .87880 
.87'721 .87707 .87693 
. 87/lS:l .$7570 .87556 

.!17$ 16 .87·J31! .87419 

.87:300 .81295 .87282 

.87172 .87158 . 871·1·1 

.87035 .870il .117007 

.8GS97 .86881 .86870 

. 8Cl7UO .8U716 .8673:1 

. fl(l(l't!l .RGGOlJ .865!J(l 

.110 Ul6 .8647~ .86458 

. IHl3•li) . 8(13!15 .86321 

so 

.0289l! 

.92756 

.926 19 

.lJ248l 

. 92344 

.O!l!l07 

.92070 

.919118 

.91795 

.9)658 

.91521 

.91384 

.01~47 

. OJlOO 

.90972 

.90835 

.110698 

.90561 

. 0042.':l 

.00280 

.90149 

.90012 

.89876 

.89737 

.89600 

.894Cl8 

. 8!1:Jl!U 

.89189 

.89051 

. 889:1 4 

.88777 

.886-!0 

.8$503 

.88$65 

.88\!'U! 

.88091 

.87964 

.87817 

.8767!\ 

.87542 

.8740.5 

. 871!68 

.87Jll l 

.86998 

.86856 

.86719 

.86582 

.86445 

.86307 

00 
-

. Ol!R79 

.91!742 

.92005 

.9246 8 

J 
(J 

.91!331 

.0210~ 

.0205 

. 0191 9 
2 .9178 

.OIU.$5 

.91607 

.9187 0 

. 012.'lS 

.01000 

. ooo,; 9 

' 7 

. !10tl2l 

. 9068< 

.9054 

.90U 0 
s . 9027 • 

.9018 

.8900 
5 
8 

.89S6l 

.8!172• ' .llOJ S7 

.8944 9 
l! 
5 
8 
l 

.80:11 

.80 17 

.800~ 

.8890 

.887 

.88U2 
63 
u 
0 
2 
5 
7 
0 
8 
6 
9 

.88·18 

.88$5 

.8821 

.8807 

.8794 

.8780 

.8766 

.8752 

.8789 l ,. .8726 

.117 1 l 

.869 
7 

80 
.86 
.8670 
.!1Gti6 
.R64$ 
. 8020< 

&lS 
5 
8 
l 
l 

'!'ho :LllOVO table h11~ been (t1 keo ft·~) l'I'\ J:Jgqort's J.\1cthod, llS pubii81ted ir\ Ll1c U • .'). IV<111nl 
/11stilui,e i 'roceedings, \ "ol. 45, Noll. JOI und 200. A table of the function lfw in metric: unit,.-; 
id given in l:Jxtcri11r Ballistic 1'ablcs BMcd on 1Vu1nerical fnl.cgration, \"ol. I, (Ordn:lncc Dc­
p11rtment,, T J. fl. Arn1y, 1024). 
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TABLE III 
The Surface D ensity Factor o 

In this table values of the surface density factor o arc tabulated ngn.inst the 
arguments, surface air lempern.ture (F0

.) and surface barometric pressure (inches 
mercury) . rl'he factor o is defined by the relation o = oa/o.; o. represents the density 
of air under the assumed Rtandard conditions of 59°F., 29''.53 mercury, saturation 
78%; oa represents the density of air undt>r any ot.her conditions of temp<'rature 
and pressure, the sa.t.urat.ion remaining at 7 %. The table is basrd on the standnrd 
density o. = 1.2034 kilo~rams per cubic meter. The use of this table is explained in 
articles 418-419, E:rterior Ballisti<:.~, 1985. 

Bnrom- Tc1npcn1lure F0
• 

etcr, 
inches. 20 2,l 28 32 36 40 4 ·1 ·IS i")2 56 60 

28.50 l.049 l. 0·10 I. 03 l 1.022 1.014 1.005 . !)97 . 988 . 080 . 971 .963 
2S. 60 1 .052. 1 . 018 l. O~J1~ l . 02:'> I. 017 1.008 1.000 .992 . 98.'I .97ll .967 
28. 70 1 . 050 1 . 047 l . 0!18 I . 020 I. 021 l . () l2. 1.003 .995 .987 . 078 . 070 
28.80 1.060 1 . Oli I 1 . 0·'2. I . O!l!I I . 02'1 1.016 1.007 .999 .000 .982 . 97 ,, 

2.8.90 1.064 ) .055 l . O•lr. I . 0!16 I. 02.8 1.019 1.011 1.002 . !)94, .98/i .077 

29.00 1.067 1.058 I. 0·10 I . Oil 0 l. 082. 1. 02.;J 1.014 1.006 .997 .989 . 981 
20 . 10 1.071 l. 0(12. I . Oii2 I . 01l!I I . 035 1 . 020 1.018 1. 000 l. 001 . 992 .084 

20.20 l . 07·~ 1.066 1 . 05(1 I . 0•17 I . OSO I . 030 I. 021 1. 013 I . 00·1 • !IOI} .987 
2.9.30 1 .07$ ) . 0(i9 1. 000 l .Oil! 1 . 0•12 l . 033 1.0U l .016 1.008 .990 . 901 

2.9 . 40 1.082 J .073 1 . OG!J l . Oihl 1.046 l.OS7 1 . 028 1. 020 1 .Ol l 1 . 002 . 99<1 

2.9. :iO 1.085 1. 076 l.067 1 . o.;8 I . 049 J .040 1.032 1. 023 1.o14 I .006 .997 
29.60 1.089 1 .080 1.070 1.062 1. 053 1. 044. 1.035 I .OW l .018 1. 000 l. 001 

29 .70 I. 003 l . 08·1 1. 074 1.065 I . 056 1 .017 1 . O!iO 1.030 1 . 021 1. 0 IS!. 1 . 00·~ 

29 .80 1 . 006 1 .087 1.078 1 . 069 1 .060 1 . 051 1.042 1.033 1.025 1.01() 1 . 008 
29.90 1. 100 1 .001 I . OS~ I .073 1.064 1.055 1.046 1.007 l . 02.S 1 .OiO I . 011 

80.00 1. 10•1 l . 0!)5 l .085 1. 076 I. 067 1.058 1.049 1.040 } . 082 I. 0:!3 1.014 
30.10 I. 107 1.008 1.088 1.079 I .071 1. 062. 1.053 1. 0-l<lr 1.035 I. Ol?(J 1.018 
30.20 I. 111 1 . 102. J.092 I. 08!J 1.07+ 1 . 065 I. 056 1.047 LOSS I. O:JO 1 . 021 

30.SO 1.114 1. 106 1 .096 1.087 1.078 1.000 1.060 1.051 1 • 0•12 I. 03!1 I .024 

80. 40 1.118 1 .109 ] . 099 1.090 1 . 081 1.072 1.068 1.054 1 . 045 1 . 0!16 l .028 

30.50 1.122 1.ll!l I. 103 1.001 1.085 1.076 1.066 ] .057 1.048 1. oio 1.031 
30.60 1.126 I. 110 l . 106 l. 097 1. 088 l.079 1.070 1. 061 1.052 1.013 l.084 

"O -o -.> • I 1.1!!0 I. 120 I . I l 0 I . I 0 I J . 092 L.082 1. 07S 1 . 064 l. 055 1. 0•10 1.038 
!JO.SO 1. 183 I. 12·l 1. l 'l •l 1.1 01\. J. oos 1 .086 1.077 1.068 I . 05!) 1 . 050 1. 04,1 

30.90 1 . 136 1.127 I . I 17 1.108 1. 090 1.089 1 .080 1.071 1 . 06!! 1 . 05!1 I . 044 

3I .00 1.140 I . I$ J 1. JI! I l. 112 1.102 1.093 1.0&1 1.075 l . OGG 1 . 057 l . 04.8 
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TABLE III, Continued 

Dnrom- 'fcmpcra.ture F". 
elcr, 

I I I I I I I inches. uo U·l us 72 76 80 84 88 !)2 96 100 
-- -

2.'I. 50 . OU!I . 055 • !) l7 • 0:10 . 03 1 .922 . 91 ' . oou .8!)7 .sso I .880 
28. 110 . 0117 .050 . 950 .9 \2 . 93 1 .~6 . 018 .000 . 901 .892 .883 
28.70 .970 .062 .954 .!) HI . !);)7 .9-29 . 921 . 912 . 904 .895 .8BG 
2$.80 .974 .905 .957 . 9·l !) . 941 .932 .!)Q..,4 .915 . 007 .89!) .890 
28.00 .977 .909 .061 .95~ .944 .935 9Q-. _, . 91 !) . !HO .9~ .803 

29.00 . 081 .972 .116 i .950 . ll 17 . 9!J!) .931 .922 .01·\ .905 .896 
29. 10 .984 .976 . 9(17 . !l50 • U5 I .942 .931 .925 . !ll 7 . !lOS .900 
29.20 .987 .979 .070 . 0(12 .954 .945 . 9!37 .921) .020 . 011 .903 
29.30 .991 .982 . !l7·\ . !lOG . !)57 . 9·18 .940 .932 . 9~'l .915 .900 
29.40 . 99-1. .986 . !l77 .069 • !)() l .952 .944 .935 .926 .918 . 909 

29.50 .997 .989 . !lS l .1>72 . !lO I . 9.55 .947 .938 .029 . 9:tl .012 
29.60 1. 001 .092 . OBI . !l70 . !)(i7 .958 .950 . 941 .933 . Ol \ .0 15 
29.70 1. 004 .996 . 11$7 .97!) • !liO .962 .953 . 9.1;; . !)!36 .927 .018 
29.SO 1. 008 . 91)9 .990 .982 . !)74 .965 .951 . 9-1.8 .939 .930 . !)22 
29. !lO I. 011 J .003 . 00 l .980 .977 .968 . 960 .951 .943 . 93.~ .925 

ll0.00 1.014 1.000 . 01!7 . llA!l .HHO .971 . ll()::I .95() .946 .987 .028 
S0 .10 I . 018 l . 00!) 1. 000 . 9!Ht . OH I .075 ()(j• . . ( .!l58 . 940 . 0·10 . o~n 
30.20 I . 021 l.Ol:l 1. 00 I . !)!)() .987 .078 .!l70 .061 .952 .9-13 .1>34 
llO. :JO l. 024 1.016 l. 007 .!)99 .900 . 081 . !)73 .964 . 9.?5 . 04() .937 
80.40 1.028 1.019 1 . 0 I l l . 002 . !)()j .084 .976 . 967 .958 .949 . 9•10 

80.tiO 1.0SL l.023 I. 014 I . 005 . 01)7 . ()88 • ll7!J . !170 .1>02 .953 . 048 
30.60 1. 031 1.020 1.017 I. 00() 1.000 .991 .!l~ .974 .965 . 950 . 946 
30. 70 1.038 l . 02!) 1.020 I .012 I. 003 .994 .986 .077 .968 • OJ9 .949 
so.so 1.041 1.0:!3 J .Ol4 1.o15 1.006 .997 .989 .080 .971 .962 .958 
80.00 I. 041 l .036 1. Oll7 1.01!) 1.010 1.001 . 99!! .98$ .974 .965 .956 

:n . oo I . 018 1 .0:19 l. 0!10 1.022 1 .018 I. 00·1 .995 .986 .977 • 961:1 .959 

IL is to be noted Lht\t the surra.ce densit,y factor o as used in Exterior BaUistic~, 1986 
and as tubulaLed abovo, is the rcc1pro<i1\l of the surf a.cc density factor 6 iis used in the 102(} 
:ind 1930 cdiLioos of Exterior Ballislir8 and :i.s tabulated in Table TII or the 1926 and 1030 
editions of Range a11d Ballistic 7'ables. Sec also foot,not.e on p. 34, Exterior Ballistics, 1986. 

This table has been extracted from 'fable A of a pamphlet entitled llfelhod for De­
ler1nining B"lli8tic Air Tc1npcrature and Ballistic Air Density, published by the Signal Corpe 
(l\.1eLcorologic1\l Service), U. S. Arrny, in 1922. 'fbe san1e table is given also in Tech11ical 
Rcgulation.11 ;Vo. 128(]-J (U. S. \Var Department, June, 1934). 
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T1\.BLE I\T 

The Dallistic Density Factor ob. 

This tnble is designed to afTord a rneans of determining an approximate ballistic clt'nsity f:ictor 06 

\\•hen actual aloft obscrvalions are not avnilnble. '!'he values or the ballistic density factor givt'n in 
this fl\hln arc based upon assumed aloft densities, under various conditions of surfrtco dc•11sily1 as de­
rivC'd fron1 u. study of obsc•r \·alions l~tken in the po.st. 'l 'he 11.rgu1nen ls fo r the lahlo arc the surface 
drnsily fact.or o (Table I l l ) and the mnxi1nu1n ordinate, and I he body of the table givci; the ball~lic 
dc•ni;ity faclo1· o&. 'fhe use of this table is C'Xplnined in articles 423-4.24., Exterior Balli.~lir.~, J!JS:j. 

1\ I uxi 11111111 Surface density fo etor (II) 
uNlinnh·. I o. oo r1·1·t. (l. A.'\ o.so o. !JO 0. !) 1 0.02 0. O:l 0 . fl~ 0 . 05 0 .07 0 . 08 O. Oil 1.00 1.01 

- - . 
0 o . sso o.soo 0 . 000 0. !)10 0 . !l20 o. o:io 0 .010 o . o.;o () . 000 0 . 070 o.oso 0 000 I. 000 I 0 10 

I , 000 0 . Ill!.) 0.800 0 .001 0.014 O.!l24 0 . O!l!l 0 . 913 0 . 052 0. 06.'I 0 . 97~ 0 .08-t () 091 l.001 1 .o 10 
2,000 () . lllll 0.000 0 .010 0.919 0.928 0.937 0.947 0. 95.'i 0 . 9G5 0 . 974 0. !1!14 0 . 093 l.002 I . 010 
~ '()()() 0 8.ll7 0.00 ~ 0 . 9 1.S 0 .0:!4 0 . 932 0 . 911 0.9:;() 0 . 058 0 .067 0.076 0.9~ 0 . 991 l . ()O!J l .0 10 
I, 000 0 . 00:1 o. 011 0 . 021) 0. !h?9 0 .036 0.015 0 .05S O.OGI 0.070 0.979 0. 088 o.oos I. 00.J. 1 .010 

5,000 0 . 900 0.918 0 . !l2(l 0. 0:)3 0 .910 0. 94!) 0.957 0 . 961 0 . 073 0 .981 0 . 990 0 . 000 l.OOl I • 0 I 1 

0 '000 O.!l l ·I 0. !l2!l 0 . Olll 0. !):J7 0 . 011<1 O.O/i2 0 .060 0. 1>67 0.07/i 0 .!182 0.00() ().007 I . 005 I . 0 12 
7,000 0 . 01!) 0.027 O.!l!l5 0. 9·10 0. 91_1,8 0 .1)55 0.963 0.970 0.977 0 . 9$4 0. !JO I 0 . Hl)S I. 006 1. 0 12 
8,000 0 . !li!:t Cl. O:l!l 0 . 0!18 O.Ol-1 0 .951 0 . 058 0.966 0 .972 0.978 0 .986 0.002 I . 000 1.006 I . 012 
ll, 000 0 . 0-18 o. n:ln 0 . 1>·11! O.fllS O.O!i5 O. OU ! 0.969 0.075 0.080 0 . 08$ 0.11!)1 l . 001 I. 007 1. 0 12 

10,IH>O 0 . 03)! 0 . !'HO 0 . 0 l (l 0. !lJ I 0 . !l58 0 . 1>61 0 .971 0 . 977 0.082 0 . 089 o. oo.; 1.002 1.008 1.01:1 
11,000 0.937 O.ll11 I 0 . 040 0. ll55 0 .001 () . 00(1 0.074 0 . 1179 0.984 0 . 991 0. Ori7 1 . 00:1 l.OOR I . 0 l :1 

12 ' 000 0 . 9 ll 0. !)18 0 .9/1:1 0.058 0 . !IG-1 O. IHJ9 0 . 97G 0 . 081 0.986 0 . 99:!. 0.998 I . 00 I I. 00!1 I . 014 
1:1, 00() (J . 0·1-l 0. OJ I O. Or.5 0. 0(10 0. !l(i(i 0.1)71 (). 1)77 0. 1)82 I). 087 0.993 0. !)!)!) l.004 I . 00!) l .01·1 
I ·~ '000 O . IJ.~7 0. 0.1:1 0 . llfiR 0. Q():J 0. OOR 0. 07!! 0. 07!1 0 . 01:1·~ 0. !Jl:l!I 0.9!>-l U.990 l. OOii I . 0 lO 1.0 15 

J .j '000 O. !l1iO 0.05G 0 .9GI 0. 90G 0 .070 l) ,1)75 0. !ISO 0 f)SJ 0 . 000 0. 99.) l.000 I . 00.'i 1.010 I . 015 
IG,000 0 . 95;$ 0 . IJ.JS 0 . !H~l 0.968 0.972 0.077 0. 082 o.os; o . fl!ll 0 . 996 l.001 l .005 1.010 1.015 
17, CICIO 0 . 95,; 0.900 0.965 0.9G9 0.974 o . !)79 0 .!JSS o . oi;s 0.092 0 . 996 l.001 l. 006 1.011 1. 0lG 
18, 000 0 . !Jill! O.Oli2 0 . 9G7 0.971 0.97G 0 . 081 0. !)85 0. !190 0. !198 0 . 997 1. OO:t J .OOG l. 011 1.0 IG 
10 '()()() () 000 o . ou~ 0 .008 0.072 0.977 0 . 082 0. 086 o.uoo 0. OO!l 0 . 997 l. 003 J • 00() l. 011 l. 0 ICI 

20,000 () . 0112 0. !HiO 0.970 0.074 0.078 o. l)Fl,'l 0 . 087 I). Oil I 0. 004 0.908 1 . 00!1 1.007 1. 01 1 1. 010 
21.000 0 . !Ill I 0.0G7 0.071 0.075 0. !)'79 (l. llS ~ 0.08$ 0 . 0!)2 0. ll!J•L 0 . 998 1.00 ~ 1.007 I. 01 1 1.0 111 
2-?,000 O.OU6 0.9G9 0 . 073 0.077 0 . 981 o. os.s 0.988 O.OO:t 0 . 095 0.999 l.005 1.007 l.011 1.016 
2!1 t ()()() O. OU8 0.!)71 o. 97.1 0.978 0 .982 0 . OSG 0.089 0.9!l:t 0. !lOG 0 .099 l .005 1.008 l.011 1.010 
21,(H)(I 0 . !>70 0 . !)7~ 0 . 076 o.oso 0 . 98.~ 0 . 087 0 . 900 0 . 008 0.006 1.000 1.006 1.008 l.011 1. 01() 

25,000 0 .971 0.075 0 . 077 0 . 081 0 . 081 0 . 087 0 . !)!)() 0 . O!l~I 0 . 990 1.000 l. 00(1 1.008 1. 011 1.015 
26,000 o.01e 0 .075 0 . !>78 0 . 982 0.085 0 . 988 0. !)!)l o.oo~ O.!l97 1.000 1. oo.; 1.007 1. 010 I. 01.J 
27 ,ooo 0. !J7:J 0.1)76 0 . 079 0.08~ 0.98G 0 . 988 0.991 o. 991 0 . 997 1.000 l.00~ 1.007 1.010 l.01-l 
21.!,000 (). ll7•l () .1177 0 . 0!10 0 l)s:J 0.1)86 0 . 089 0. 09'1 0.91>1 0.007 l.000 I. 00~ 1.007 I. 010 1.0l:J 
1!9 , I)()() 0 . 075 0 . 1118 0 . 1>!11 0 . !IS.~ 0 . 1187 0 . Ol:l!I 0 .!>92 0 . 095 II. !198 t.000 I. 00:1 1.000 1.000 l.013 

:JO, 01>0 0 . 07G o . 070 I o . !182 0. 98.; 0 . 088 I 0 . ooo 0 . 992 0 .905 0 . !198 1.000 1 . OO!l I .OOIJ 1.009 I 01~ 
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TABLE I V, Cont int1ed 

~faximum Surface density rnclor (o) 
ordinate, 

j 1 'O:l !eel. I . 01 I . O!l 1. Ol 1. 05 1.06 1 . 07 1 .08 1. 09 1 . I 0 I. 11 1. 12 1 . I !l I. I I 

0 I . 010 1. O:lO I . O!lO I. OW J .050 1.060 1 .070 1.080 1.090 1 . 100 I. 110 l. I !!O I. 1 !lO I. 110 
l , ()()() I 010 I O:lO I . O!lO I. 0:19 1 . or.o 1.059 1.068 1.078 1.087 I . 098 I. 107 1.116 I. I ;l(j I. I :16 
2,000 1 . 010 1.0-20 1 . 0:10 1 . O!IS 1 .01!! 1.0:;1 I. 06(; 1 . 07G 1 .081 I . 09 I I. 1 O:J I. 112 I. l!?l t. l:H 
S,000 1 . 010 1 . O!lO 1 . 029 1. 0:17 1. 0 17 1. 055 1 . OG:i 1. 073 1. 081 1 . 090 I . 00() l . 108 1 . 117 I . l!lG 
4,000 1 . 010 1. O!lO 1.028 1 . O!l6 1.0 l.; l. 053 1.061 1.070 1.078 1. 087 1.095 1. 10!! I. 111 I . I'll 

5,000 1. OJ 1 I. O:lO 1.028 I . O:JO 1.0 1:1 I .OJ l 1.059 1 .068 l.074 I. 08.'l 1.091 1. 098 I. 107 I. 116 
6,000 1.01\t 1 • O:.!O 1.027 1. 0!15 1. 0 12 I. 0 l!) L.057 1. 065 I .071 1. 079 1.087 1 . 09-l I. 10-l I. 110 
7,000 1. 012 1 • O:lO l .027 1. O!l I l . 0 II l.0 18 ] .055 I. 069 l . OG!l 1.076 I. OSI 1.001 I . 008 I. 106 
8,000 I 012 l . Oi!() 1 .026 1 . OS I l . 0·10 1.0·16 l . 05<l 1 . 061 1. 06() l . 07 1 1.080 l.087 I. O!J5 I . I 0 I 
9 ,000 l.012 1.01!0 1 .026 LOSS l . 0!19 1 .045 1.052 l .059 1.061 1.071 1.077 1.081 I. O!J 1 I. 007 

10,000 1. 0 1!1 I . 021) J . O!tf) I . O!J2 l. 0:18 1. 0 4-1 1.051 1.057 1.062 L OGS I. 075 1. 08.i I . 088 1.00 I 
11,00() 1.0 1:1 I. 01!0 1. O!t6 I . O!J2 l. 0!17 I. 04.'l 1.049 1 . 056 1.061 1 . OGG I . 072 I .078 1.08+ I . 000 
12' 000 1.0 1·1 I . 020 1 .020 I. 031 l . 0:10 l . O·l2 I. 048 l . 05-l 1.05fl 1. 0 (JI 1 . 070 I . 075 I . OSI I , 01:17 
l !l,OUO I . 014 1 '020 1 . Ol!(J 1. O~ll I . O!lr. 1. 0ll I . 0 ·17 1 . 05:1 1 .057 ·1 . or.'l I , 008 I . 07:i I . 070 I , O&; 
1+,000 I . 015 I. 0\!0 l.025 1. O!lO l . O!lli I . ().U l.045 1 .051 1 . 056 1 . O(Jl 1.000 I .071 I . 076 I , Ot!2 

15,000 I . Ol fi 1. OilO 1. 025 1.0:10 l . 0:1·1 1 . 0 ·10 I. 041. 'I . 050 I . 054, 1.060 1.00 ~ I . OllO I. 07·• l.Ot!O 
16,000 1.01[, I . 020 I.OU I. 01!0 l . O!l!l I. O:iO 1.043 l.O·l 9 1. 053 I . 058 1. 0(11! 1.067 1.071! l.078 
17' 000 1.0 10 l . Oii!O I . O!t'i I. ()ii!O l . O!l:l 1 . Oil8 I . 0 ·12 1 .047 1. Oill I . 05() 1 .000 1 . on.~ I , 070 I . 07:; 
18, 000 I , 01 G 1.020 I . 02'i I . (128 1. 0~12 1 ' 0 :'17 I . O·U 1. 040 1 '050 I. Oo·l 1 . or.s I , 011!1 I , 008 I . 07~1 
19.000 I .01 G 1 ' 01!0 I .024 1.028 1 .0:11 l . O!'IG 1 .0 10 1 .0+5 1 .049 I . 05!1 1 .056 I. 001 I. ()(j(j I . 071 

20' 000 1.010 1.010 I. O!t!J I. 01!7 1.0!H J. O!lG l.OlO I. 0·14 l.0!8 L.051 l.055 1.000 I . OH+ I . Clti!l 
21 '()()() I .010 1 .011) I. 02.'l I. OIW I. 0:10 I. 03.i I. 08!! I. ().~ 1.0.W I . 050 I . 05 i I. 058 I. 061! I . 0117 
22,000 1 . 0 10 1. 010 1 . 02.'l I O!W 1 . 0:10 t. O!l I 1 . 0!18 1.042 I. 0 l5 I. 0,19 1.052 1 . 0'11 I . 001 I . OOU 
23,000 1 . 016 1.018 l.O'n l 026 I. O:JO 1 . O!l.'l t.0!18 1 . 0.U I. 0 \,.~ 1.047 I 050 1 .050 1. 0;;9 I .Otll 
!U ,000 1 .0 16 1. 018 l.O!!:t 1 . (~ 1 .029 1 .OS.'l t.OS7 1 . ().10 I .013 1.016 1.049 l . o.s.1 1.0.;1 I OG:t 

2.5 ,000 1.016 1.017 1.021 I . o:t4 l. OlIB t.032 I .OS6 1 .039 1.0.U I. 0·14 l .047 1 .052 t. o:;.; I . 060 
26,000 1 . 015 1. 017 I . 01!0 1. 0>!.'l 1 . 01!7 1 .0SO I . 0.'l4 1.037 I .0 IO I. 0·13 1.0-45 I .050 I. 05.'l I . O.i7 
27' 000 1 . 01 1 1 . 010 I . 01?0 1 . o:t~ 1.01!6 1 . 0!!9 I .032 I. O!J6 I. 0.'18 I .O·U l.Oi.l 1.0 18 1.0.;o I. 0;;1 
28,000 1.0l!l 1. 015 1. 011) I Oi! I I . OU 1 .028 1.031 1.034 I . 0.'lll I . O!l!) 1 .Ol2 1. 0 15 1.0 Ill I. OJ~ 
29,000 l.013 t. Ol!i 1 . 0 111 1 . 020 I. (}l!J 1 . 026 1.029 l . O!l2 I. O!l1i I . 0:1s I . O II I. 0 l!l I . 0 Iii I , 050 

so,ooo 1.012 1 . 011 1.017 I .010 I. Ch!:t 1.0ilJ 1. ()-'__$ 1.031 I. O:l:.1 J .oou 1.039 1.04 1 1.04 1 1.017 

'!' his tal>le ha!! hPrn ex ~rnrt cd f ron1 Tn.ble C of tl pamphlet en t.itled Af ethod for Delerm ining Ballistic Air 'I' c11tpcra-. 
lure a1t<l Ballist1c Air J)1•11s1:111, p11bli~hcd by the Signal Corps (~leteorologicnl Service), U. ::>. Army, in 1922. 'l'tl ble C 
(with 11111nll chnnge:;), nnd 111111dclitiu11al table for antiaircraft and other bigh·tioglc liro, have recently beeu published 
in 7'ech11ical Regulation., 1\'o. 1'2JG- l (U.S. \\'nr Department, J u.ne, 1934). 
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TABLE V 

Multipliers for Column 12 

The multipliers given in this t able are the ratios bet,veen u.ny given variation from standard atmos­
pheric density and the tabular variation of 10% upon \\•hich Column 12 of the range table is based. 
']'he sign of the mult iplier indicates the direction of t he range error that corresponds to t he density 
variation to >vhich the multiplier applies (\vhcn no sign is given, the plus sign is to be understood) . 
The arguments for this ta.bl(~ are the surface density factor o (Table III) and the 1naximum ordinate. 
'VVhen both of t hese arguments arc used, the 1nultiplier found represents the operations both of re­
ducin g the swoface density factor (Ta.blo III) to the ballistic density factor (Table I V), and of deriving 
from the latter t he corresponding multiplier. If tho density factor with '1'1hich the table is to be entered 
is already a ballistic density factor, the corresponding multiplier is to be foulld by entering the table 
\~it;h the ba.llistic density factor and zero maximum ordinate. 1'he derivation and use of this t able are 
further cxplaiued iu al'i,iclcs 1014-1015, and 1212-1213, E:clerior Ballistics, 1.93fi. 

Maxim urn Surface density factor (5) 
onlina.Le, 

feel. 0 . 88 0.89 o. !)0 0. !~l 0.92 0. 9:1 O. ll4 0. 95 0.96 0.97 0.98 0. 90 J . 00 l. 0 l 
-

0 1.20 1. 10 1.00 0.90 o.so 0.70 0.60 0.50 0. '10 0 .!JO 0.20 0. I 0 0. 00 -0. 10 
1 '000 I . 15 1. 04 .96 .86 ~6 . I .61 .57 .48 .87 .28 .1 8 .09 - . OJ - . 10 
2' 00() 1 • on J.. 00 .90 . 81 . 19., .63 . 5~3 . i5 .85 .26 . 16 .07 - oq . - - . 10 
~I , 000 1 . o:i . ()() . 85 . 76 .68 . 50 .50 . 42 . ~~:J . 24 . L5 . 06 - .03 - . JO . 
•t . 000 . !17 .80 .so .71 . 04 . 5!> . ·~7 . :Hl . !lO • 9., l . Ht . 05 - . O•L - .10 

Ii ' 000 . 91 . 82 .74 .67 .60 .51 43 . 30 .27 . 19 . 10 . O·~ - . O•L - . 11 
6,000 . 86 . 77 . ()!) .63 .56 .48 40 . 3:~ .25 . 18 . lO .OS - • Ol> - . 1 9., 
7,000 . 81 . 73 .65 .60 . 5~ . 45 .37 .30 . 23 . 16 . 09 .02 - .06 - . 12 
8,000 .77 .68 . 62 . 56 . ,t9 .42 . ll •l . 28 QQ ·-- • l •L .08 .00 - O<l - . 12 
!>,OOO .72 .64 . 58 .52 .. ~.; . ~JU .31 . 2;1 .20 . 12 • OCi - . 01 - .()7 - . 12 

10 ,000 . GS .60 . 5,~ .49 .42 .36 .29 . 23 . 18 . 11 . O!i - .02 - .OS - . 1 :l 
11 • 000 . 63 .56 .51 .'l/j . 3 !) . 34 .2(i . 21 . 1 (j .()9 . o:~ - .03 - . 08 - .13 
12,000 "59 .5'l .47 . 49., .36 .31 .24 . . L9 .11 .OS . 02 - .04 - .09 - . 14 

13 ' 000 .56 .49 .•Hi .40 . S•l 29 .23 .18 . 13 .07 .01 - .04 - .09 - .14 . 
14,000 .53 ,47 . 42 . :~7 .32 . 9.7 .21 . 1 (l . 11 . ()(J .Ol - . 05 - . I() - . 16 

15 ,000 .50 .44 .39 .34 .30 '. 2.5 .io . 15 .10 .05 .00 - .05 - . 10 - .15 
l H, 000 .47 . '~2 .37 .82 .28 .23 .18 .13 .09 . 04. - . 01 - .05 - ."I 0 - . 15 

17, 000 .45 . •10 s· . " .31 .26 .21 .17 . 12 .08 . 0'~ - • OJ - • Oo - . l l - . 16 
18,000 .'12 .38 .33 . 9.,9 . 2,l .19 . 15 . 10 .07 .03 - . 02 - .06 - . 11 - .16 
] !), 000 .. lo . :11; .82 .28 .23 .18 . l ·l . 10 .07 .<m - . Q!l - . ()(J - . ll - . I U 

. 
20,000 .SS . 3,~ .30 . 26 .22 . 17 . lS . O!l .06 .02 - .OS - .07 - .11 - . 16 
21 , 000 . 3G . :l3 . 29 .25 . 21 . 1 () .12 .OS .06 . O't - . 04' - · .07 - . 11 - . 16 
22 ,000 . 34 .81 .27 .ts . 19 .15 . 12 . 08 . 05 . 0 l - .05 - .07 - . l'I - . 16 
li!!.l , 000 .S2 .29 .26 .22 . 18 . l·~ . 11 .08 . 0·1 . 0 I - . ();; - .OS - . I I - . [() 

24 ,000 .so . 2<1 . ~~ .20 .17 .18 . 10 .07 . Q.1 .oo - . 06 - .08 - . 1 I - , 16 

25 ,000 . 21) . 2Q . 2:} . 19 . }6 . I B . 10 .07 .04 .oo - .06 - .OB - .11 - . 15 
26 . Q,00 .2S . 'lii .22 .18 . 15 .12 .09 . 0(1 .03 .00 - .05 - .07 - .10 - .15 
9.,7 ' 000 .27 . 2·1 . 21 .18 .14 . }2 .09 . 0() .03 .00 - . 0'1 - . 07 - .10 - .14 
28 ,000 .26 .23 .20 . 17 . l 'l ."I I .09 .06 .OS .00 - . O•i - .07 - .10 - . 13 
29 ,000 .25 .22 • 11) . 1.6 . 13 . I I .08 . Q:j .02 .00 - .OS - . 0() - .09 - . lS 

~0,000 .24 .21 .18 .15 .12 .10 .OS . O:i . 02 .00 - .OS - .06 - .09 - .12 
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1~ABLE V, Co11ti11ued 

l\Inxirnum Surf nee density factor ( o) 
ordinale, 

1. 01 j feel. I. 0 I I.02 1.03 1.04 I . O.; 1.06 1 .08 ] . 00 l. JO 1.11 1.12 1. Ill I. I l 
- -

0 - 0 . 10 - 0 . 'lO - 0.SO - 0.40 - 0. tiO - 0. GO - 0.70 - 0.SO - 0 . 00 - 1.00 -1.10 - I . 20 -1.30 - 1.10 
1 ,000 - . 10 - .20 - .so - . 30 - . !iO - . 50 - .68 - . 78 - . 87 - . ll8 -1.07 - 1 .16 -l . 211 - 1.36 
2 ,000 - . 10 - .'lO - .30 - . !!8 - . 48 - .. 57 - .66 - . 7() - .84 - . !l<~ - 1 .03 _ , .12 -1 .21 - 1.31 
S, 000 - .10 - .20 - .29 - .37 - .47 - .55 - .64 - .73 - . 81 - .90 - .99 - 1 .08 -1. 17 - 1.26 
.j, ' 000 - .10 - .20 - . 28 - • !l() - .-i5 - .53 - . 61 - . 70 - .78 - . 87 - . 05 - 1. 02 -l. ti - l . Y.l 

ii , 000 - . 1 I - .20 - . 28 - .BG - ,,i:i - . /j J - . 59 - .68 - .74 - . 8!1 - . !l l - . !18 - 1. 07 I . l CJ 
6 ,000 - . Ht - .20 - .27 - .35 - .. i2 - .49 - .57 - . 6.5 - . 71 - . 79 - .87 - .04 - 1. 02 1. 10 
7 ,000 - . Ht - .20 - . 27 - . 3,i - . 41 - . 48 - --• ;)I) - .63 - .69 - .76 - . 84 - .91 - . !)8 - 1.06 
8,000 - . 12 - .20 - .26 - .3-l - .40 - .46 - .54 - .61 - .66 - . 74 - .80 - . 87 - .95 - 1.01 
9.000 - . 12 - .20 - . 26 - .33 - . 39 - • -15 - .52 - .59 - .64 - .71 - . 77 - . 84 - • !) l .97 

10,ll\)0 . I :J - . 'lO - 06 ·- - . ~lft - . !IS - . 44 . !i l - .57 - . (12 - . 68 - .75 - . 81 - . 88 • !) • 

11 ' 000 . I !I - .20 - .26 - . !12 - . !17 - . 1:1 - .49 - r.o "' - , (I I - , (i(I - .72 - . 78 - . 81 - • !10 
12 , 000 - • J 1L - .20 - .26 - .31 - . !J6 - .. ~it - .48 - .54 - .50 - • U•t - .70 - .75 - . 8 1 - .87 
1:1 , 000 - . 14 - .20 - . 26 - . !ll - ·~ -. . \) - .4 1 - .47 - . 5!! - . 57 - .63 - .6$ - .73 - . 79 - . 8.) 
14 , 000 - . 15 - .20 - . 25 - • !.10 - . !,!5 - . •t l - .45 - - 1 . a . - . ,;(J - .61 - • (i(J - .71 - . 7(! - . Ht 

15 , 000 . Iv - .20 - . 25 - • :10 - . :1 b - .4() - . 4.4 - . ,;() - . ll·~ - . uo - • (i.t - . Cl!l - . 7.~ - .80 
1 (j ' 000 - . 1 v - . 20 - .25 - . 21> - . 33 - . 31) - . ;I~ - . lll - . /l3 - . 58 - . ()~ - . (i7 - . 72 - .78 
17 , 0()0 - . l(l - . 20 - .24 - . 2!> - . g3 - .38 - .42 - .47 - .51 - -(' . :, , - . 60 - . 6:1 - . 70 - . 7.; 
18,000 - . lG - .20 - . 24 - .28 - .32 - .37 - . 4 J - . 4() - . i;o - . 51~ - ~s .. , - . 6.'l - .68 - . 7!l 
19, 000 - . l (j - .20 - . 24 - .28 - .31 - . 36 - . 10 - . ·i5 - .49 - -,J , l), - . . 5ti - .Gl - • ()(j . 7 [ 

. 
20. 000 - . I 6 - . I fl - . 23 - .27 - . 3 1 - . :sc; - .40 - . l1~ - .. is - .. ; I - .55 - . (10 - . (H • (j!) 

21'000 - . I Cl - . l !) - .23 - "(' . -' - . 30 - .Sa - . S!) - . ·IB - • 46 - .. ;o - .54 - .. :;s - .(j2 - ('-. " 
22,000 - . I G - . I!) - "~ ·- - . 26 - , ~JO - . !l4 - .38 - .42 - ·1 -•• :> - . ·l!) - .52 - .57 - .61 - • (j(j 

23 . 000 - . l(l - . ] 8 - QQ ·-- - . 2() - . :30 - . :is - .38 - .. 11 - . '~ ·! - .. 11 - . 50 - . 56 - .. ?!) - • ().j, 

2'1. 000 - • J () - .18 - ()2 . - - . 2:) - . 20 - .33 - .37 - . 40 - .43 - • 4(J - .119 - . 5<L - .57 - . U:t 

'l:i ' 000 - • I r. - . 17 - . 2 l - . 2<t - . 21'1 - . !12 - .36 - • 3 1) - • 1L l - . 41L - .1L7 - .52 - ,/j5 - . oo 
2<l , 000 - . Ir. - . '17 - . 20 - .23 - .27 - . ~HJ - . !3·1 - .37 - .10 - • o.13 - .45 - .50 - - ·1 . t,. - ,_ 

• ,) I 

27.000 - . l 1~ - .16 - .20 - . 22 - . 26 - . 't!) - . ~.l2 - . !HI - .38 - . ·11 - .44 - . 118 - .no - . :i I 
28 ,000 - . 1 !l - . 15 - . 19 - . 21 - . 2 1 - .28 - . !l) - .34 - . 36 - . :J9 - .42 - .45 - .48 - . 5t 
29 ,000 - . 13 - .15 - . IS - . 20 - . :t:J - .26 - . !Ul - .32 - . !JS - .38 - . 4-1 - .43 - .40 - . :;o 

30,000 - . 12 - . 14 - • 17 - . I 9 1- • '12 - .25 - .28 - . !l 1 - . !!3 - . 3U - . !,!!) - .H - . 111 - . 17 
. 
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INTRODUCTION TO TABLE VI • 

'Table VI consists of C'xtracts from the American t ranslation of the A .L. V.F. Tables, made by tho Ordnance 
Department, U. S. Army, from the French edition of 1918. The complete A.L. V.F. Tables of 1018 (transla.Led 
1919) consist of tables for each 5° of angle of departure from 15° to 40° inclusive. For cacl1 of these angles of de­
part.11rc there are separate tables for ran ge, time of flight, angle of fa ll, and striking velocity. For each of the four 
elements just mentioned there n.ro two series of tables, one for ini (;ia l velocities from 300 to 600 meters per sucon cJ and 
one for initial velocitie:> from 600 to 900 met ers per second. Each of these last tv,ro series of tables consist,s of four 
separate tables, for values of Log C from .475 to .63.5, from .6fl5 (,o .Rl 5, from .835 to . 995, n.ncl from 1.015 t,o 1.175. 
Thus there arc eight separate tn.bles for each of the four elemrnts nnd for each of the six angles of depnrt,urn, or 192 
separate tables in all ; each separate table forms one page. 

'J'he extracts given in this volume comprise tables for each of the four elemen1.s for en.ch of the six o.nglrs of 
departure (15°-40°), but for velocities only from 600 m.s. to 900 n1.s., and for values of Log Conly fro1r1 1.015 to 
1.175. 'fhese extract s l'l.re adequat e for computo.tion of range-table dt'l.tn. only for t he ln.tost types of 1411 gun (not 
those illustrated in tbis volumo) and for 16" guns. 

Particular attention is invil ed to the fact that the A .L. V./i'. 'I' ables are made up in 1netric units; this applies 
to the C'lements initial Yelocity, range, and striking velocity. The value of Log C is found in the usual manner, 
employing English units. Further details oft.he units of t hesr tables are given in article 704, E:rte1'ior Ballist'ia, 
7935. 

The derivation and ur;e of the A.L. lf.F. Tables are expln.ined in Chapt.ers 7 and 8, Exterior Ballistics, 1935. 
The t~tbles '\'l'Cre originally computed by t he Com1niss1;on. A (rt1;Zlerie) !1(011.rde) (snr) Tl (oie) F(erree), and published, 
Septem bcr 15, 1918, by the French J.vlinistere de l' A t·1nanient, o.s tho Tables de Bal.£st·iqite JJ:xterieure. A later edi t ion 
\vas published in 1921, hut it hns l1ot been tr}tnslatcd. The later rclit ion incl11<l<'H i11it.i:1.I velocities up to 1200 n1.s., 
and tables for the angle of departure 45°, for maximum ordinate, for range to vertex, and for t he effect of "·ind on 
the range. 
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TABLE VI. 
RANGE. 

Log.C l 015 1.035 1.055 1.075 1.095 1 . I I 5 1 .135 1. 155 1. 175 ~ 
~) I 10.~l di!. (10 ..... 19} dif. (11.350) dif. (11.'!S.i) diL (12. ll.j) th!. (13.0:12> tlif. (13.0-IG) dif. (14.289) dif. ( 11.002) d1f. (C) 
V. v. 
600 12650 105 12815 IG3 12978 160 131:11~ 100 13298 1r.o 1315 15'! 13616 157 13773 157 13930 GOO 313 321 329 337 3 .. 15 ;153 360 :J{j7 374 -
GlO 1296:3 173 1.:$ 13ti J 71 13307 168 1:3175 168 13()13 168 13S I 1 l G!'i l 3976 1 ().~ 1 ·1140 lti1I l 1J304 610 317 325 333 341 :149 :!57 365 :172 379 
()20 13280 l b l 13461 179 L3G40 170 13816 176 13992 170 I ·l lllS 11:1 1113•11 171 14512 171 14683 62C 320 328 :331i 345 31i3 36 I 369 37() 38:3 
G30 13600 189 1:!789 1 7 13976 18:3 Iii 161 184. 14345 184 14520 181 14710 178 14S8S 178 15000 630 323 331 3·10 349 :157 :lnli 373 380 387 

61() 13923 1 !)7 14120 196 1·1310 ]!)4 14510 192 14702 192 14804 11(9 1Afl83 185 152()8 J85 15153 640 :!26 335 31·1 353 361 3ti!) 377 :}~ I :191 
650 I 121'1 20l\ 11155 205 I 1600 20:! 14'!63 200 150G3 200 15263 I !l7 15-ic60 1 {·2 15652 1•2 15844 650 329 338 347 356 :36-1 372 3b0 :JRS 305 
660 11578 215 14793 214 15007 212 15219 208 15427 208 15635 205 15 JO 200 160-l 0 HI!) 10239 600 :J32 341 :350 359 368 :J7(i 384 392 399 

670 14910 221 15134 223 15357 221 15578 217 15795 21(\ l llOll 213 16224 20S l6432 20(} lli63$ 670 331 311 353 363 :3i2 3 0 3&'! :{fl(\ 40:J 
680 15241 234 15178 232 15710 2:J1 15941 226 16167 2'2l lli391 22 L 16612 216 1682 ' 213 17041 680 3:1-1: 34,1 3511 :l(l:l :37<1 383 3\)2 ~ ()() 407 
G90 15578 211 15822 2-12 1 GO() I 240 1630'1 237 16541 2aa 16771 230 J 700•1 224· 17228 220 J 7118 600 :!3() 345 :35ri 365 375 a85 393 402 410 

. -700 150 I •I 253 1111(\7 2.52 '164 I !) 250 I 60110 217 lG916 213 17159 238 17397 233 17630 228 li858 700 3:37 346 35H 365 375 3 ·I 393 402 412 
. 

710 16251 262 lli5 l3 262 16775 21;0 17031 257 17291 252 17543 2·17 J 7700 2·12 I 032 2:18 1$270 710 
33!) 348 357 366 376 ·3 r:: 394 •103 413 • < I} 

720 16590 271 16861 271 17132 21i8 17400 267 17667 2tll 17928 250 18184 251 18·135 218 18683 720 
:! 11 3;)0 359 368 377 386 3!l6 110(i 416 

730 16031 2 0 17211 2 0 17101 2i7 1776 276 18044 270 1 311 266 18580 261 18841 258 19099 730 342 351 :!GO 369 378 3S7 397 107 417 

740 li27:J 289 17562 239 17851 28(\ 181 :j7 285 18422 279 18701 27{1 18()77 271 19248 2tl8 1!1516 740 313 352 302 371 380 380 398 •J OS 117 
750 17U10 2118 17914 299 1~213 2!'J5 18.508 294 18802 288 I !)0()0 28:i 1()375 281 19656 277 19933 750 

:ll•I :l5<l 363 373 382 :392 1101 410 419 
7GO I 7\l(l0 :l08 182()8 308 18570 305 18881 ;{03 19184 21)8 l 94 82 2!)11 1\)776 290 20066 2R(I 20352 7()0 

315 355 31)<1 3711 383 393 403 412 422 

770 l <;305 :~ 18 J8ll23 317 181)40 :311) 1!)255 312 19567 308 .19875 30,1 20171) 209 20478 21!(1 20774 770 
315 '3 - r. 3111) 375 385 301) ·105 4 l 13 425 • ;}i.) 

780 ISU50 :328 I '078 327 19305 321i 19630 322 19952 318 20270 314 20581 309 20893 3()(1 21199 780 
:I lli 350 367 377 3 7 :j97 407 •J 17 427 

700 1 S!lOli :~38 19334 338 t 9(i72 :tlfi 20001 aa2 20339 328 20667 324 20991 319 21310 :uH 21026 700 
3 17 :35g 31i 380 390 ·100 410 420 430 

- -
800 1!)313 319 I 0692 :l IR 20010 317 20387 342 20729 338 21067 3311 21401 329 21730 :126 22056 00 

350 361 372 :383 395 405 415 42·1 •l:.!2 - - - -810 I 91i9:l 3fl0 20053 359 20112 358 20770 ::!54 2112.l 3'18 21472 314 21816 338 2"215-l 331 22488 810 
350 361 372 383 303 40,1 114 ·124 1aa 

820 20013 37 1 20414 370 20784 360 21153 364 21517 :l;;!) 2 I 87(i :lJi•1 222ao :,1.18 22578 3•13 221)21 820 
352 363 374 383 303 403 •113 ·124 431) 

,:!3() 20305 382 20777 381 21158 378 2153(\ 374 21910 369 22279 3(ltl 226113 350 23002 3511 2:335(1 830 
351 302 372 382 3!)3 110:1 414 425 4:l7 

1310 2074li 393 21139 39l 21530 388 21018 385 22303 379 22682 375 23057 370 23427 366 2379:.! 840 
353 363 37•1 383 392 103 ·11 ·I •126 439 

850 21090 103 21502 402 21901 3!)7 22301 394 22695 300 23085 386 23471 382 23853 379 2-1232 850 351 3(i I 373 383 393 404 .j 16 42!) 4 11 
800 211.30 413 21803 414 22277 107 226 1 '104 23088 401 23180 308 23887 395 24282 3!)1 2·1073 SGO 

:350 361 370 :382 39 l 406 418 430 I 1:3 

870 2l&l0 121 22221 423 22()17 419 23066 416 23482 413 23895 410 24305 407 24712 101 25116 870 311) 3HO 370 383 396 40R 420 4:J2 4115 
880 221 ·~\) 435 22584 433 2:3017 4:l2 231149 429 23878 425 2·~303 422 24725 4 19 25144 1 17 25561 880 :35 1 300 372 382 3!l3 4()/j •l l 9 4:33 447 
8!)0 22i\00 +l1l 22914 445 23389 412 2383 1 440 24271 l :i7 2·1708 4:11i 2514•1 433 25577 431 26008 890 ;350 360 371 382 303 40(1 410 •133 448 - - - - -900 22850 151 2330 l ·156 231t;o 45:J 2121:! 451 24661 450 25111 4 1!) 25563 447 26010 446 2!'.456 900 

~ v C) (10.361) dif. ( IO.Sa9) dif. (11.350) dif. (11 .l>l!f>) dif. (12.41:;) dif. (13.0:1~) ollf. (13.0·10) dif. (I l.2S!I) dir. (l l .l>G2) dif. (~ 
Log.C I .Olli l . 0:35 I .055 I .07!i I . 005 1.1 15 1 . l :15 1.155 i .11s Log.a 
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<1>=15°. TIME OF FLIGHT. 
TABLE VI. 

. 

Loge 1.015 1.035 1.055 1.075 1.095 1.115 1. 135 1.155 1.175 Log.C 

~ ( 10.351) di!. (10.8:·19) clif. ( U .350) di!. ( ! 1.8$5) dif. (12.44.5) d if. (13.032) di!. (13.04(}) d if. (l•!. 280) d i!. (14.962) d if. ~ 
\r. 

600 284·'1 13 2857 13 2870 12 2882 11 2893 11 2904 10 2914 9 2923 9 2932 600 
40 41 41 42 13 43 43 44 44 

610 2884 14 2898 13 2911 13 2924 12 2936 ll 2947 10 2957 10 29(>7 9 2976 610 
41 41 42 42 42 42 43 43 44 

620 2925 14 2939 14 2953 J3 296G 12 2978 11 2989 11 3000 10 301 0 10 3020 620 
40 41 4.1 41 41 42 42 43 43 

630 2965 15 2980 14 2994 13 3007 12 3019 12 3031 11 3042 11 3053 IO 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 3095 11 3106 640 
39 40 41 11 41 42 43 43 43 

650 3044 16 3060 15 3075 14 3089 13 3102 13 3115 12 3127 11 3138 11 3149 650 
4iO 40 40 41 42 42 42 42 43 

6GO 3084 16 3100 15 3115 l.5 3130 14 3144 13 3157 12 3169 11 3180 12 3192 660 
40 40 41 41 41 41 42 43 43 

670 3124 16 a140 l ti 3156 15 3171 14 3185 1a 8198 13 3211 12 3223 12 3235 670 
39 40 •10 41 42 42 42 42 43 

680 3163 17 3180 11> 3196 lo 3212 15 8227 13 3240 13 3253 12 3265 13 3278 680 
10 40 40 40 41 42 42 43 43 

690 320'.l 17 3220 16 3236 16 3252 JG 3268 14 3282 13 3295 13 3308 13 3321 690 
39 39 40 40 40 41 42 43 43 ------ - - -

700 3242 17 3259 17 3276 16 3292 16 3308 15 3323 14 I 3337 14 3351 )3 3361 700 
39 110 40 41 41 41 42 42 42 

- - - -
3281 1 ~ '3299 l 7 3316 17 3333 16 3349 15 3364 15 ' 3379 14 3393 13 710 710 3406 

:~9 89 40 40 40 41 41 41 42 
720 '3320 J.8 3338 18 3356 17 3373 16 338!) 16 3105 15 3420 14 3434 14 3448 720 

38 39 39 40 41 41 41 4-2 42 
730 3358 19 3377 18 3395 18 3413 17 3430 16 3•!46 15 3461 15 3476 14 3490 730 

3!) 30 40 40 40 <.I 0 41 41 42 

740 3397 19 3•ll6 19 3435 18 3453 17 3470 16 3486 16 3502 15 3517 15 3532 740 
39 40 40 110 40 40 4-1 42 42 

750 3436 20 3456 J9 3475 JS 3493 17 3510 16 3526 17 3543 16 3550 15 3574 7f.0 
39 39 39 40 40 41 41 41 42 

760 3475 20 3·195 19 3514 :L9 8533 17 3550 J7 35G7 17 3584 J6 3600 J (l 3ClJ6 7()0 
;33 ' 39 40 40 41 41 41 42 42 

770 3513 2.1 3534 20 3554 19 3573 'IS 3591 17 3608 17 3625 17 3642 ] () 3658 770 
39 39 39 40 40 40 41 41 42 

780 3552 21 3573 20 3593 20 3613 18 3631 17 3648 18 3666 17 3683 17 3700 780 
30 39 4,0 40 40 4·1 4;1 42 42 

790 3591 2l 3612 21 3633 20 3653 18 3671 18 3689 18 3707 18 3725 17 3742 790 
.38 39 3!! 39 40 41 41 41 41 

- - -- -
800 3629 22 3651 2l 3672 20 3692 19 37 11 19 3730 18 3748 18 3766 17 3783 800 

38 38 ' 3!J 39 40 ,JO 41 41 42 

810 3667 22 3689 22 371.l 20 3731 20 3751 19 3770 19 3789 18 3807 18 3825 810 
i-17 38 ;{8 :~9 40 41 111 42 42 

820 3704 23 3727 22 371,9 21 3770 21 37!)1 20 3811 19 3830 l !J 3849 18 3867 820 
37 38 :18 38 39 40 41 41 41 

830 3741 24 3765 22 3787 21 3808 22 38(l0 21 3851 20 3871 19 3890 18 _3908 830 
37 37 38 39 89 40 40 41 42 

840 3778 24 3802 23 3825 22 38117 22 3869 22 3891 20 3911 20 3931 19 3950 £40 
·311 311 37 38 39 39 40 40 41 

850 3814 24 3838 24 3862 23 3885 23 3908 22 3930 21 3951 20 3971 20 3991 850 
36 37 37 38 38 38 39 40 41 

8(i0 3850 25 3875 2-1 3899 24 3923 23 3946 22 3!)(\8 22 3990 21 4011 21 4032 860 
36 36 37 37 37 38 39 40 41 

870 388(\ 25 3911 25 :l936 21+ 39fl0 23 3flR3 2:3 400() 23 4029 22 4051 22 ·1073 870 
36 37 37 37 38 38 30 40 41 

880 8922 26 3948 25 3073 24 39!l7 24 4021 23 4011.i 24 4(l(j8 23 4091 23 4114 880 
36 3\i 3() 37 37 38 39 40 41 

890 3958 2() 3984 25 4009 25 4034 24 4058 24 4082 25 4107 24 4131 24 4155 890 
3(J au 36 36 37 38 39 40 111 

900 3994 2fi 4020 25 4045 25 4070 25 4095 25 ,±120 2(1 414() 25 4171 25 4196 900 

~ (C} {10.fl51) dif. (10.s:to) dir. ( 11 .:liiO) dif. (1 J.81l5) c!H. (1 2.~1 45) cli f. (l:l.CJ:l2) d il". (l :l.\Hfi) tl if. ( 14.~U) dil. ( 14.062} dil. ~ 
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 \ 11. 
¢ = 15°. ANGLE OF FALL. 

Lofc. c 1.015 1.035 L.055 L.075 I.0!)5 I. I l 5 l.135 1.155 1.175 Lov. C 
c) (I0.351) dif. ( 10.839) di!. ( 1 l.3SO) di!. (1 1.886) di!. (1 2.445) dif. (13.032) dll. (13.640) dif. ( 14.289) di(. ( 14 .962) di(. <jc v. v. 

600 2118 19 2429 20 2409 20 2389 2l 2368 21 2347 21 232U 21 2305 21 I 228-1 tiOO 18 17 17 HI 15 15 14. 14 13 

610 2466 20 244(j 20 2426 21 2405 22 2383 21 2362 22 2340 21 2319' 22 22!17 610 18 17 16 I(; 1 G 15 14 13 13 620 24 4 21 2463 21 2442 21 2421 22 2399 22 2377 23 23L'! 22 2332 22 2310 620 17 16 15 15 15 I.Jo 1-1 13 12 
630 2501 22 247!) 22 2457 21 243(i 22 2414 23 23!)1 23 2368 23 2:345 23 2322 630 17 16 16 15 14 13 13 12 12 

640 2518 23 2495 22 2473 22 2•151 23 2428 24 2'104 23 2381 2·1· 2357 23 2334 640. 17 16 16 15 14 14 13 13 12 650 2535 24 2511 22 2489 23 2166 2•1 2442 24 21118 24 2394 24 2370 24 2346 Cl50 
JG I(; 1.5 15 1 ii 14 l <I 13 13 660 2551 24 2527 23 2504 23 2'1 l 24 2457 25 2'132 24 2408 25 2383 24 2359 000 16 16 15 I·! 14 13 13 13 12 

670 2567 24 2543 24 2519 24 2495 24 2471 26 2445 24 2421 25 2396 25 2371 670 17 I 6 16 15 14 14 13 12 12 li80 2584 25 2559 2<1. 2535 25 2510 25 2485 21i 2'159 25 2t13•l 2() 2408 25 2383 680 18 17 16 15 14 14 13 13 12 C\90 2U02 2ti 2576 25 2551 2() 21j25 26 2499 26 2~173 26 2447 2(i 2421 26 2395 690 17 I (l 1 [> 14 14 13 1 ::i 12 12 - - - -700 2619 27 2592 20 2566 27 2539 2() 2513 27 218(-i 26 2460 27 2433 2() 2407 700 
I 6 11; 15 15 1 tJ 14 I:! 13 12 

I - -710 2635 27 2G08 27 2581 27 2554 27 2527 27 2500 27 2-173 27 2·1-16 27 2-J 19 710 17 I (i 15 14 13 13 12 12 12 720 2652 28 2024 28 2596 28 2568 28 2540 27 2513 28 24 5 27 24.58 27 2·131 720 17 16 15 14 14 13 13 12 I l 730 2116!) 2!) 26·10 2!) 2611 20 2582 28 2554 28 2Fi2ri 28 2498 28 2470 28 24·12 i30 17 16 15 l4 13 13 12 12 12 

7110 2fi8H 30 2(i5fi 30 2H2fi 30 2590 2!) 2567 28 25:!{) 29 251 0 2R 24R2 28 2454 740 
16 15 14 14 14 13 13 12 12 750 2702 31 2(i7 1 31 2640 30 2610 29 2581 29 2552 29 2 "?'l '>q 219.J. 28 2460 750 :)_ . ... 
16 15 15 I •1 13 13 12 12 1 I 760 2718 32 2f>86 31 2655 31 2624 30 259'1 29 2565 30 2.'\35 29 2506 29 2477 i60 
16 l(j 15 14 1-l 13 El 12 l I 

770 2734 32 2702 32 2670 32 2638 30 2608 30 2578 30 2548 30 2518 30 2488 770 L6 15 14 L4 14 13 12 12 12 780 2750 :33 2717 :3;i 2684 32 2652 30 2622 31 2/j9J 31 2500 :io 21i30 30 2500 7 ,:,Q 
15 14 14 14 13 13 12 J2 l l 790 2765 34 2731 33 2098 32 2601.l 31 2635 31 2604 32 2572 30 2542 3 1. 251 J 790 
15 15 14 1 :3 12 12 12 ll 11 

800 2780 34 27·1() 34 2712 33 2li79 32 2647 31 2610 32 2584 31 2553 31 2522 800 16 15 1·1 13 I :l 12 12 I 1 11 

8 10 279(i 36 276 l 3/j 2726 34 2692 ;!2 2660 32 2G28 32 259(i 32 2564 31 2533 810 
15 1 5 14 I •I· 13 12 12 12 1 I 820 28 11 35 277() 30 2740 34 2706 33 2673 33 2()110 32 2G08 32 257(5 3'2 254.4. 820 15 14· I ~l 13 13 13 12 I l 11 830 282() 36 27!)0 3(i 2754 35 271'!) 33 2686 3l'I 2G5:3 3:3 2020 3:3 2587 32 21i55 830 15 14 14 13 12 12 12 12 11 

810 2841 37 2804 3(i 2768 36 2732 34 2698 33 2G65 33 2632 3:l 2599 33 2566 840 14 14 13 13 13 . 12 11 I I 1 l 850 2855 37 2818 37 2i8l 36 2745 34 2711 34 2G77 34 2643 33 2610 33 2577 50 15 I :! 12 12 12 12 12 11 10 860 2 70 39 28.3 1 38 2793 36 2757 34 2723 3-1 2689 31J. 2655 34 2U21 34 2587 860 • 15 14 13 13 12 11 I I 11 l I 

870 2885 40 2845 3~) 2806 3t) 2770 35 2735 35 2700 34 2666 34. 2().32 3,~ 2598 870 1·1 I ti 14 13 12 12 l J 10 lJ 880 2899 40 2R59 :19 2820 37 278:.l 3() 2i 47 31i 2712 35 2677 35 2012 33 2600 880 15 15 14 13 12 11 I I ll 10 890 2914 .JO 2874 ·10 2834 38 279() 37 2759 3(i 2723 35 2688 35 2653 34 2619 890 
14 13 13 12 l l 11 11 11 11 -

900 2928 41 2887 ·10 28-17 39 2808 :JS 2i70 36 I 2734. :l5 2699 35 2GG l 3•l 2630 900 

I~ ~ (C) (1 0 .35 11 d tl. (10 1>:11)) dlf. ( I I . 3 5 0) d H. ( 11.SRo) dif . ( 12 .445) d ll. (13 .032) d i r. (l~ .016) •l lf , ( 14 .2S9) d if. ( 1'1.902) dlf. (c) 
Log. C 1.015 1.0:!5 J.055 1.075 1.095 l. l 1•5 1.135 1.155 1.175 Log. C' 
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</> = 15°. TERMINAL VELOCITY. 
TABLE VI. 

' 

Lo/!. c 1.015 1.035 . J.055 l.075 1.095 J .115 1.1 35 1.155 1.175 Log. c 
~ ( 10 .351) dH, (l0 .839) di!. ( 11.350) diL ( 1 t.885) dif. ( 12.445) dif. (13 .032) d i(. (1 3 . 64(1) dif. ( 14.28 9) di(. ( 14 .962) cllf. ~ 
v. v. 
600 3747 51 0798 51 3849 52 3901 52 I 3953 53 4006 52 4038 53 4111 53 4164 600 21 22 24 25 26 28 30 32 33 -
610 3768 52 3820 53 3873 53 3926 53 3979 55 4034 54 4088 55 41 43 54 4197 610 19 21 22 24 26 28 29 30 32 
620 3787 5,.1- 3841 54 3895 55 3950 55 11005 57 4062 55 4117 5fi 4173 5() 4229 620 1 \) 21 23 24 26 28 29 39 32 
630 3806 5tl 3862 56 3918 56 3974 57 4031 59 4090 56 414U 57 4203 58 4261 630 20 21 22 24 2() 27 29 30 32 

640 3820 57 3883 57 3940 58 3998 59 4057 60 '1117 58 4175 58 4233 60 4293 640 18 20 22 23 25 27 2!1 30 31 
650 384'1 59 3903 59 3962 59 4021 BI 4082 62 4144 60 4204 59 4263 6.l 4324 650 17 19 20 22 24 2(i 28 30 31 
6tl0 3861 61 3922 60 ;1082 61 4043 C\3 •1·106 64 4170 62 4232 61 4293 (\2 '!135!i 660 

18 19 21 22 24 25 27 29 30 
• 

670 3879 62 3941 62 4003 62 4065 65 '11 30 6!i 4195 !>4 4259 ll3 4322 63 4385 670 
18 19 20 22 23 24 26 28 30 

680 3897 63 39GO 63 4023 6'1 4087 fi6 4153 (j() 42.l9 66 4285 65 4350 65 4415 680 17 18 20 21 22 23 25 27 29 
690 3914 64 3978 65 4043 65 4108 67 4175 67 4242 68 4310 67 4377 67 4444 690 17 18 19 21 22 23 24 27 29 I 
700 3931 65 3996 66 4002 67 4129 68 4197 68 4265 69 4334 70 4404 69 4473 700 

} (j 17 19 21 22 24 26 27 29 
- -

710 3947 66 '~ 0 13 68 4081 69 4150 69 4219 70 4289 71 4360 71 4431 71. 4502 710 
16 17 19 21 22 24 26 27 28 

720 3963 (')7 ~1030 70 4100 7 L 4171 70 'J241 72 4313 73 4386 72 4458 72 4530 720 
16 17 19 21 22 24 26 27 28 

7:10 8979 68 •1047 72 '1119 78 4192 71 4203 74 '1337 75 4412 73 4485 73 4558 730 
1 (\ 17 LQ 20 22 24 26 27 28 

740 :3995 ()!l 4064 74 ~1 138 74 4212 73 4285 76 4361 77 4438 74 4512 7•! 4586 740 
16 17 IS 20 22 23 25 26 27 

7SO 4011 70 4081 75 4156 76 4232 75 4307 77 4384 79 4463 75 4538 75 4613 750 
16 17 JS 19 21 23 24 . 25 27 

7(1() 4-027 71 4098 76 1174 77 4251 77 4.:328 79 4407 80 4487 76 ·1563 77 4G40 7()0 
16 17 18 19 21 22 23 25 27 

770 404S 72 4.115 77 4192 78 4270 79 43119 80 442!) 81 4510 78 4588 79 4667 770 
15 17 18 19 20 21 22 24 26 

780 4058 74 4.132 78 4210 79 4289 80 •1a69 81 4450 82 4532 80 4612 81 4693 780 
15 17 18 18 20 2I 22 24 26 

790 4073 76 4149 79 4228 79 4307 82 4389 82 4471 83 4554 82 4(i36 83 4719 7fJO 
14 ltl 17 J9 19 20 21 23 25 

800 4087 78 4165 80 4245 81 4326 82 4408 83 4491 84 4£75 84 4659 85 4744 800 
14 15 16 18 Hl 20 22 24 25 

810 4101 79 4180 81 4261 83 4344 83 4427 8,l 4511 86 4597 86 4683 8tl 4769 810 
14 15 15 17 19 20 22 24 25 

820 4115 80 4.195 82 4277 84 4361 85 4446 85 4531 SS 4(i l !) 88 4707 87 4794, 820 
14 15 1(\ 18 19 20 22 23 24 

830 ~1 12\J S·L 4210 83 4293 86 •1379 86 '!465 86 4551 90 464.1 89 4730 88 4818 830 
13 15 16 17 19 20 22 23 24 

840 4142 83 4225 84 430~) 87 439(i 88 4484 87 4571 92 ·1663 !)0 4753 89 48+2 840 
13 14 15 16 18 20 21 23 2'1· 

850 4155 84 4239 85 4324 88 4412 90 4502 89 4591 93 4684 92 4776 90 4866 850 
13 14 15 17 18 20 21 22 24 

8GO 41(;8 85 4253 86 4339 !)0 4429 91 4520 91 4()1] 94 4705 !)3 4798 92 1890 860 
13 14 15 16 17 19 20 21 23 

870 4•1 81 86 4267 87 4354 91 4445 92 •1537 93 4fi30 ~)5 4-725 94 4819 94 ,1913 870 
13 14 15 16 17 1.9 20 22 24 

880 ~ll9'J, 87 4281 88 4369 92 4461 93 4554 95 4049 96 ,1745 96 4841 9t) 4937 880 
12 13 15 16 17 18 H) 21 2:~ 

890 420() 88 4294 90 4384 93 4477 91: 45-71 96 4667 97 '1764 98 4862 98 4960 890 
12 13 15 16 17 18 19 21 23 

900 4218 89 4307 92 4399 94 4493 95 4588 97 4685 98 4783 100 4883 100 4983 900 

~· 1% (c) ( 10.35 1) di(. (I 0 .83 9 J di!. (1 1.350) dif. (1 1.885) di(. ( 12.445) dif. (13 . 032) dif. ( 13 . 616) dif. (14 . 2S9) dif. (14.962) di!. 
Log. c 1.015 l.035 1.055 1.075 1.095 1.115 1.185 1.155 1.175 Log. C . 
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TABLE VI. 
q, = 20°. RANGE. 

Log. c 1.015 I.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. c 
V. (C) (10.351) dlf. (10.8.10) dif. ( 11.350) dif. (11.sss) dif . (12.445) dif. (13.0J2) dif. (13.646) dif. (14.289) dif. (14.962) dif. ~ 

v. 
(j()() 

15216 223 15439 222 15661 221 15882 218 16100 217 16317 215 16532 215 16747 214 16961 600 
363 373 384 393 403 1.1:14 424 43<l 4·1li 

610 15579 233 15812 233 16045 230 16275 228 16503 228 16731 225 16956 225 17181 225 17406 610 
365 375 385 396 100 41(i 418 438 44!) 

620 15944 243 16187 243 16430 241 l (i(i71 238 16909 238 17147 237 17384 235 17619 236 17 55 620 
367 377 388 399 410 420 431 442 453 

630 16311 253 1650.i 25-1 16818 252 17070 249 17319 248 17567 248 17815 246 18061 247 18308 630 
369 380 390 401 412 423 431 445 456 

640 16680 26-i 1G944 264 17208 263 17471 260 17731 259 17\lHO 259 1824.0 257 1850() 258 18764 640 
371 382 303 10<1 115 426 437 ~t49 460 

650 17051 275 17326 275 17601 274 17875 27 L 181•.1:6 270 18416 270 18686 269 18955 269 19224 650 
373 38·1 395 106 1118 12H 1·LO 452 164 

660 17112'1 286 17710 18(l J.7906 285 182R1 283 18564 281 18845 281 19126 281 194.07 281 19688 660 
375 386 397 408 420 432 443 455 467 

670 17799 297 18096 297 18393 296 18689 295 18984 293 19277 292 19569 203 1!l862 293 20155 670 
377 3 400 411 423 435 447 459 170 

GSO 18176 308 18<!84 30!) 18793 307 19100 307 19407 305 10712 3().1 20016 30!j 20321 304 20(125 680 
370 39 L 402 114 125 438 451 462 474 

690 18555 320 18875 320 19195 319 19514 318 19832 318 20150 317 20407 31tl 20783 316 21099 690 
381 393 405 417 429 44 l 1153 460 178 

-
700 18936 332 19268 332 19600 331 19931 330 20261 330 20591 329 20920 329 21249 328 21577 700 

383 305 408 120 132 443 155 467 180 

710 19319 344 19663 345 20008 343 20351 &l2 20693 341 21034 341 21375 341 21716 341 22057 710 
384 397 410 122 434 44U 458 470 482 

720 19703 357 20060 358 2().118 355 20773 354 21127 353 21480 353 21833 353 22186 353 22539 720 
386 400 412 425 437 449 461 473 485 

730 20089 371 2(}l1(l0 370 20830 368 21108 36() 21564 365 21929 365 222911 365 22659 365 23024 730 
389 ~02 415 127 44.0 453 4.65 477 489 

740 20178 3811 20862 38:! 21245 380 2tG25 379 22004 378 22382 377 22759 377 23136 377 23513 740 
391 404 417 -130 413 456 ~69 481 193 

750 20869 397 21266 396 21662 393 22055 392 22447 391 22838 390 23228 3 9 23617 389 2·1006 750 
393 406 420 43-l 446 450 472 484 1196 

760 2J2()2 410 21()72 410 22082 407 22189 401 22893 401 23297 103 23700 401 24101 401 24502 760 
395 408 422 436 449 461 47<l 489 1199 

770 21657 423 22080 424 22504 421 22925 417 23342 416 23758 416 24174 410 24590 411 25001 770 
397 411 424 437 450 464 477 488 504 

780 22054 437 22•!91 1137 22928 4,3,! 23362 1130 23792 430 24222 429 24651 <127 25078 127 25505 780 
399 ~12 426 139 453 466 ~79 492 505 

7!)0 22453 450 22903 451 23354 447 23801 4±4 24245 443 24688 442 25130 4·10 25570 440 2tl010 790 
401 415 428 4,12 4 5Cl 469 482 496 500 

800 2285-1 464 23318 464 23782 461 24243 458 247Ql 456 25157 455 25612 454 20066 453 26519 800 
'103 418 431 4•15 459 472 485 499 513 

810 23257 479 23736 477 24313 475 246 472 25160 469 25629 468 26097 468 26565 467 27032 810 
405 42() 4;3:1 447 461 475 48R 502 Iii £1 

820 23()62 494 241.5() 400 24646 489 25135 4S(; 25021 183 20104 181 26585 '182 27067 4.81 2754)8 820 
407 12·1 435 44.9 463 477 401 505 519 

830 24069 508 24577 50'1 25081 503 25584 500 26084 197 2Cl58l 495 27076 490 27572 195 28067 830 
400 422 137 151 465 478 493 507 520 

840 2-1478 521 21909 51!l 25518 517 26035 51'1 26519 510 27059 510 27569 510 28079 508 28587 81.0 
411 424 438 452 466 480 '19 t 508 523 

850 24889 534 25423 533 25956 531 26487 528 27015 524 27539 524 28063 524 28587 523 29110 850 
4 11 425 439 453 4()7 482 49() 510 521 

860 25300 548 25848 fil7 26395 545 26940 !jt2 27482 1'i39 28021 538 28559 538 29097 537 29634 860 
412 425 440 454 468 480 497 511 52l.I 

870 25712 56'1 26273 fi(\2 26835 559 27394 556 27950 55~t 2Hfi04 552 29056 552 29608 552 30 L60 870 
412 426 441 455 461) 484 198 512 527 

880 26124 575 260!)9 577 27276 573 2784!) 570 284J9 5li9 28988 56l\ 29554 56() 30120 567 :30G87 880 
413 427 441 156 470 484 4!l!l 514 528 

890 26537 589 27126 501 27717 588 28305 581 28889 583 29472 581 30053 581 30034 581 31215 890 
412 127 442 456 471 4 5 500 515 529 

900 26949 604 27553 606 28159 602 287(11 599 29360 597 29957 596 30553 59() 31149 595 31744 900 

~ (H .rf2) dif. ~ (c) (10.351) dif. (10.R39) dil. ( 11.350) di f. (ll .885) dif. (12.445) dif. (rn.002) dif. (13.C46) dif. (l~SS9 ) dif. 
T, O•!. {' 1.015 1.035 1.055 1.075 1.095 1.115 1.135 l.155 1.175 Log. C 
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TIME OF FLIGHT. 
TABLE VI. 

Log. c 1.015 1.035 1.055 1.075 1.095 1.115 l.135 1.155 1.175 Lo~C I (c) (10.351) dir. (10.839) dif. (11.350) dif. ( 11.885) dif. (12.445) dif. (13.032) dif. (13.&16) dir. (14.289) dif. (14.962) dif. 

~ y 

600 3665 20 3685 18 3703 18 3721 17 3738 17 3755 17 3772 lG 3788 16 3804 600 
51 51 52 li3 54 54 54 55 56 

610 3716 20 373Ci 19 3755 19 3771 18 3792 17 3800 17 3826 17 3843 17 3860 610 
51 51 53 53 53 54 55 55 55 

620 3767 20 3787 21 3808 J9 3 27 18 3845 18 3803 18 3881 17 3898 17 3015 020 
50 52 52 53 54 54 54 55 56 

630 3817 22 3839 21 3860 20 3880 19 3899 18 3917 18 3935 18 3953 18 3971 630 
51 51 52 53 53 54 55 55 55 

640 3868 22 3890 22 3912 21 3!)33 10 3952 19 397 l 19 3990 18 4008 18 402(\ 640 
50 Fil 52 52 53 53 51 55 55 

650 391.8 23 3941 2:-i 39(\4 21 3!)85 20 4005 19 1021 20 -j04,j 1 0 4063 18 4081 650 
50 51 51 52 53 54 54 54 55 

660 3908 24 3992 2:J 4015 22 1037 21 4058 20 1078 20 4008 10 1117 10 <J.136 GOO 
50 50 51 52 53 54 54 54 54 

670 4018 24 4042 24 40liG 23 4089 22 4111 21 41 32 20 4152 l!l 4171 19 4190 670 
50 :)] 51 52 53 54 51) 55 55 

680 1068 25 4093 24 4117 24 1114l 23 4164 22 4ll:!G 2l 4207 19 422(; 19 4245 680 
40 liO lil 51 52 5;3 54 54 54 

000 111.7 26 4143 25 1168 24 4102 2·1 4216 23 lf23!) 22 4261 10 4280 19 4299 ()90 
49 50 51 51 52 53 53 54 54 

700 1166 27 4193 2G 1219 21 4243 25 4268 24 1292 22 4314 20 4334 19 1353 700 
48 19 50 51 51 51 52 53 54 

710 4214 28 4212 27 4269 25 4294 25 4319 24 4343 23 4366 21 4387 20 4407 710 
49 50 50 51 51 5l 51 52 53 

720 4263 20 4292 27 4319 2G 4345 25 4370 24 439-1 23 4417 22 1'139 2L 4460 720 
49 49 50 51 51 51 52 53 54 

730 4312 29 4341 28 4369 27 439G 25 4421 24 4'145 24 4469 23 4492 22 4514 730 
48 49 50 50 51 52 52 52 53 

740 4360 30 43!!0 29 441!) 27 4446 26 4472 25 41197 24 4521 23 4544 23 4507 740 
18 18 4 0 19 50 51 ii2 53 53 

750 4408 30 4438 30 4468 27 4495 27 4522 26 4548 25 4573 2·1 4597 23 4620 750 
47 48 48 50 50 51 51 52 53 

760 4455 31 4486 30 4516 20 4545 27 4572 27 4599 25 4624 25 4640 24 4073 760 
48 48 49 49 50 50 51 52 53 

770 4503 31 4534 31 4565 29 4504 28 4622 27 1010 26 4675 2\l 1701 25 4726 770 
47 48 48 49 50 51 52 52 52 

780 4550 32 4582 31 4613 30 4643 29 4672 28 4700 27 4727 2(1 4753 25 4778 780 
48 48 49 '1 !) ~1 9 50 r1 52 53 •> 

790 4508 32 4630 ;)2 4G62 30 4692 29 4721 29 1750 28 4778 27 4805 26 4831 790 
47 48 48 49 50 50 50 51 52 . 

800 4645 33 4678 32 4710 31 4741 30 4771 29 1800 28 4828 28 4856 27 4883 800 
47 47 47 <18 49 50 51 51 52 

810 4002 33 4725 32 4757 32 4789 31 4820 30 4850 29 4879 28 4907 28 4935 810 
47 48 49 49 •19 50 50 51 62 

820 1739 34 1773 33 4806 32 4838 31 4869 31 1000 29 4929 2!l 4958 20 4987 820 
47 48 48 48 49 49 50 51 51 

830 1786 35 4821 33 4854 32 4886 32 4918 31 4949 30 4979 30 5009 29 5038 830 
46 47 48 '18 48 49 50 51 52 

840 4832 36 4868 3·1 4902 32 4934 32 4966 32 4998 31 5029 31 5060 30 5090 840 
46 16 47 48 49 40 50 50 51 

850 4878 36 4914 35 4949 33 4982 33 5015 32 5047 32 5079 31 5110 31 5141 850 
46 46 47 48 49 50 50 51 51 

860 4924 36 4960 36 4996 34 li030 34 5064 33 5097 32 5129 32 5161 32 5192 860 
46 17 47 48 49 50 50 50 51 

870 4070 37 5007 3G 5043 35 5078 31i 5113 34 5117 32 5179 32 5211 32 5243 870 
46 47 47 48 18 49 50 51 51 

880 5016 38 5054 36 5090 36 5126 ::!5 5161 35 5HJ6 ::!3 5229 33 5262 32 5294 880 
45 46 47 48 19 40 50 51 51 

890 5061 39 5100 37 5137 37 5174 36 5210 35 5245 34 5279 34 5313 32 5345 890 
46 46 47 47 48 49 50 50 51 

900 5107 39 5146 38 5184 37 5221 37 5258 36 5204 35 5329 34 5363 33 5396 900 

1X (~ ) (Jo.ar.1) dil. (10.s~o) dir. (11.350) di£. (11.ssr,) dir. (12.445) dil. (J3.032) dil. (1 3.640) clif. (14.289) dif. (14.902) dil. 
Log. C l.015 ) .035 l.055 1.075 1.095 J.] 15 1.135 1.155 1.17J Log. C 

' 
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TABLE VI. 
ANGLE OF FALL. 

~? 1.015 1.035 1.055 1.075 J.095 l. I l5 1.135 1.155 1.175 Log. c 
(C) ( 10.351) dif. (IO.b30) 1tif. ( 11.350) dif. ( ll.1>~6) di ( . (12.446) di(. (1:1.032) di(. (1 3.046) dir. (14.2~0) di(. (1 4 . 0G2l dlf.(C~ v. v 

600 332t 25 32()(l 2(l 3270 27 :i24:~ 2(i 3217 27 :i 190 27 3t63 25 31iIB 25 3113 600 
25 24 23 23 22 2l 2L 20 I() 

. 
610 3il4G 26 3320 27 3293 27 32()() 27 3239 28 3211 27 3184 2(i 3158 2ti 3132 610 

25 24 24 23 22 22 21 20 l!l 
620 3371 27 33·1·1 27 3317 28 3289 28 3261 28 3233 2..'! 3205 27 3178 27 3151 620 

25 21 23 22 21 20 20 19 18 
630 3396 28 3368 28 3340 29 331 l 29 3282 29 3253 28 3225 2 3197 28 3169 630 

24 23 22 22 21 20 19 19 I!) 

(HO 3420 29 3391 2!) 33ll2 29 3333 :30 3303 30 3273 29 3244 28 3216 28 :3 I 88 040 
24 2:1 22 21 20 Hl 18 17 Hi 

650 3444 30 3414 30 3384 30 3354 31 3323 3l 3202 30 3262 2!) 3233 29 320,l 650 - 23 23 22 21 20 l !) 18 17 17 
660 3467 30 3437 31 3406 31 3a15 :i2 3343 32 3311 31 3280 30 3250 2!) 3221 GGO 

23 22 22 21 20 19 18 17 17 

670 34!)0 31 31159 31 3428 32 :3390 33 336.3 3:3 3330 32 3298 31 3267 2!l 3238 670 
23 23 2"2 21 20 19 18 18 17 

t>SO 3513 31 3482 32 3450 33 3417 34 3383 34 3349 33 33111 31 3285 30 3255 680 
23 22 21 20 20 20 I!) 18 17 

690 3536 32 350'1 33 3471 34 3'137 311 3403 34 3369 :~<J. 3335 32 3303 31 3272 6!!0 
23 22 21 20 19 18 l7 l () J (l 

- -
700 3559 33 3526 34. 3492 35 3457 35 3-122 35 3387 35 3352 33 3319 31 3288 700 

22 21 21 20 19 18 18 17 Hi 

710 3581 34 3547 34 3513 36 3477 3(i 3441 3() 3405 35 3370 3·l 3336 32 3304 710 
22 2L 20 19 18 18 18 17 16 

720 a603 35 :!51>8 31i :!533 37 3496 :!7 3459 36 3,123 35 3388 31i 3353 33 3320 720 
2L 21 20 20 19 18 17 17 16 

730 3624 :!5 358!! 3{) 3553 37 351(1 :18 3478 37 311'}1 3li 3405 35 3370 34 3336 730 
21 20 19 J !) 19 JR 17 16 15 

74.0 3U45 36 3li09 37 3572 37 3535 38 3497 38 3459 37 3422 36 3386 35 3351 740 
21 20 Hl 18 17 17 15 15 15 

750 3666 37 3()29 38 3591 38 3553 39 3514 38 3476 39 3437 36 3401 35 3366 750 
22 21 20 19 JS 16 16 15 15 

7t>O 3688 :ls 3650 :!9 a51 1 au 3572 40 3532 40 3492 39 3453 37 3416 35 3381 760 
20 20 20 19 18 17 17 16 15 

7i0 :1708 38 :JG70 30 3G3l 40 350 I 41 3550 <11 3509 3f> 3470 38 3132 36 3306 770 
21 20 19 LR 17 16 15 15 14 

780 3720 39 ;j(l!J() J () ~lli50 111 3(\0!) ·12 3567 t12 3525 40 ::!485 38 3417 37 3410 780 
19 1.8 17 IH to J4 14· 13 18 

790 3748 40 3708 41. 3667 42 31325 43 3582 4;~ 3530 40 3499 30 3160 37 3423 790 
19 1 l:! 17 Hi 16 !Ci 15 14 13 

-
800 3767 41 3726 42 3684 43 3641 43 3598 43 3555 41 3514 40 3·J74 38 3436 800 

l9 JS 17 16 15 15 I 'I 14 13 

810 3786 42 3744 43 3701 44 3657 44 3613 43 3570 42 3528 40 3488 39 344!) 810 
19 18 17 Hl 15 I <l l4 13 I :I 

820 3805 43 3762 4<1 3718 45 3673 45 3628 44 3584 42 3542 111 3.'iO I 39 a4G2 820 
18 l8 17 I (l 15 14 13 13 12 

s :10 3823 113 3780 ·15 3735 4(i :IGSH 40 364::1 45 3508 1a a555 11 :151,1, 40 :.14 7,t 830 
18 17 17 17 1 (i 15 1 tl 1 :3 12 

840 3811 44 37!)7 ·15 3752 46 3700 47 3659 1J6 3613 44 35Ci!l ·12 3527 -11 3486 840 
18 17 16 16 I() 15 14 13 12 

850 3859 45 3 14 -16 3768 •16 3722 47 3675 47 3Ci28 45 35.~3 4:1 3510 42 3-198 850 
18 17 17 16 15 14 13 12 12 

800 3877 46 383 l 4(1 37 5 47 3738 ·18 3690 48 3\>-12 46 :3596 44 :!552 42 3510 860 
17 l7 16 LG 16 16 15 ljl: l;I 

870 3894 <1;6 3848 47 ;"!801 47 :!75•1· 4R 370f\ <18 3Hil8 47 3(il l 45 3566 43 3i;2a 870 
18 17 17 1 (j 1.5 15 15 14 13 

880 3912 117 3805 47 3818 48 3770 40 372L 48 367:1 47 362() 4() :1580 4·1 :1530 880 
18 18 17 16 16 15 15 15 14 

890 3930 •17 3883 ,JS 3835 49 378(; 49 3737 ·19 3688 47 3641 46 3595 45 3""0 890 00 
20 19 18 17 16 16 15 14 I ,I 

900 3950 48 3902 49 3 53 50 a 03 50 3753 49 3704 48 3(i5ll 47 3009 45 35G4 900 
v. ' . v 

(o) ( 10 .aGo dir. (10 .83 1)) diL ( 1 l.350) di(. ( 11 "' fi ) d i(. (12.4 45) diL ( 13 .032) di(. (13.6.JU) dil. ( 14 .280) d ir . (1'1.002) di(. <cN ~_!.Olfi 1.0:35 I .055 I .071i 1.005 1.115 1.135 1.1.'i)) 1.17!) J .o~. c 
96 



TERMINAL VELOCITY. 
TABLE VI. 

Log. C I.015 L.035 1.055 1.075 1.095 1.115 l.135 1.155 1.175 ~ ~c) ( 10.361) <Ii! . (I0.830) d if . (11.350) di f. (11.385) clif. (12. ·145) <l if . ( 13 .()32) oli f . ( 13 .G·l6) d i£. ( 14.280) di£. (14.062) di£. (c) 
v. v. 

600 3602 45 3647 47 3694 48 3742 49 3791 49 3840 .50 3890 51 3941 51 3992 GOO 
17 18· 19 21 22 24 26 28 29 

610 3619 46 3665 48 3713 50 3763 50 3813 51 3864 52 3916 53 3969 52 4021 610 
17 19 20 21 23 

. 24 26 27 29 
620 3636 48 3684 49 3733 51 3784 52 3836 52 3888 54 3942 54 3996 54 4050 620 

17 18 20 21 22 24 25 26 28 
630 3653 49 3702 51 3753 52 3805 53 3858 54 3912 55 3967 55 4022 56 4078 630 

17 19 20 21 22 23 24 26 28 

li•10 3670 51 372L 52 3773 53 3826 54 3880 55 3935 56 3991 57 4048 58 •110() 640 
17 18 19 20 22 23 24 26 27 

650 3687 52 3739 53 3792 54 3846 5{) 3902 56 3958 57 4015 59 4074 59 4133 650 
17 18 19 20 21 23 24 26 27 

660 370'1 53 3757 54 3811 55 3866 57 3023 58 3981 58 4039 61 4100 60 4160 660 
16 17 18 20 22 23 25 25 27 

670 3720 54 3774 55 3829 57 3886 59 3945 59 4004 60 IJ.064 61 4125 62 4187 670 
15 16 18 20 21 23 24 25 27 

680 3735 55 3700 57 3847 59 3906 60 3966 61 4027 61 4088 62 4150 ()<~ 421 <1 680 
15 16 18 20 21 22 24 25 26 

690 3750 56 3806 59 3865 61 3926 61 ::1987 ()2 4049 63 4112 63 4175 65 4240 690 
14· 15 17 Hl 21 23 24 26 2G 

700 3764 57 3821 61 3882 63 3945 63 4008 64 11072 64 4136 65 4201 65 4266 700 
15 16 17 19 21 22 24 25 2t1 

710 3779 58 3837 62 3899 65 3964 65 4029 65 4049 66 4160 66 4226 66 4292 710 
15 17 18 19 20 22 23 24 2(1 

720 3704 60 3854 63 3917 f\6 3983 66 4019 67 4116 67 41.83 fi7 4250 68 4318 720 
l5 16 17 19 21 22 23 25 26 

730 3809 61 3870 64 3\)34 68 4002 68 4070 68 4138 68 4206 G9 4275 6~) 4344 730 
15 16 18 19 20 21 23 24 26 

740 3824 62 3886 66 3952 69 4021 69 4090 69 4159 70 11229 70 4299 7l 4870 74.0 
15 16 17 18 19 20 22 2'1 2(1 

750 3839 63 3902 67 3969 70 4039 70 4109 70 4179 72 4251 72 4323 73 4396 750 
15 16 17 18 19 21 22 '.bl 25 

760 3854 64 3918 68 3986 71 4057 71 4128 72 4200 73 4273 74 43,!7 71~ 442 1 7UO 
16 17 18 18 19 20 21 23 25 

770 3870 65 3935 69 4004 71 4075 72 4147 73 4220 74 4294 76 4370 76 4440 770 
15 lG 17 18 19 20 22 2a 25 

780 3885 HH 3951 70 4021 72 4098 73 4166 7•! 11240 76 4316 77 4393 78 1l47l 780 
16 17 17 18 18 19 21 23 25 

790 3901 67 3968 70 4038 73 4111 73 4184 75 425!) 78 4337 79 4416 80 4496 790 
JG 17 18 18 19 20 21 22 2-~ 

800 3917 68 3985 71 4056 73 4129 74 4203 7() 4279 79 4358 80 44ll8 82 4520 800 
l5 17 17 J7 18 20 21 23 2,1 

810 3932 70 4002 71 4073 73 4146 75 4221 78 4299 80 4379 82 '1461 83 4541 810 
15 16 17 17 18 19 20 22 24 

820 3947 71 4018 72 4090 73 4163 76 4239 79 4318 81 4399 84 4483 85 4568 820 
13 15 !6 17 18 19 21 22 2-l-

830 3960 73 4033 73 11106 7'1 4180 77 4257 80 4337 83 41120 85 4505 87 4592 830 
13 14 15 17 18 19 20 22 24 

840 3973 7t1 4047 74 4121 71) 4197 78 4275 81 4356 84 444.0 87 4527 89 4Gl6 840 
13 14 16 17 18 19 20 22 24 

850 3986 75 4061 7G 11137 77 <J214 79 4293 82 4375 85 4460 89 4549 91 4Ci40 850 
13 14 16 17 18 19 21 22 24 

860 3999 76 '1075 7R •1153 78 4231 80 4311 83 4394 87 4481 90 4571 93 4664 8()0 
13 14 15 17 18 19 20 22 24 

870 4012 77 4089 79 4168 80 4248 81 4329 84 4413 88 4501 92 4593 95 4688 870 
13 15 16 17 18 20 21 22 23 

880 'J.025 79 4104 80 4184 81 4265 82 4347 86 11433 89 4522 93 4f> 1:; 9tl 4711 880 
13 14 15 16 18 19 20 21 23 

890 11038 80 4118 8 L 419~) 82 4281 84 4365 87 4452 90 4542 94 4(\3(-j ~)8 4734 8~)0 

13 14 15 JG 17 19 20 21 23 

900 ,1051 81 4132 82 4214 83 4297 85 4382 89 '1471 91 4562 95 • 
4(\57 JOO 4757 900 

v. ;N l/ (c) c10 .as 1) di!. (10.83U) d if. (ll.350) cl i£. ( LJ.885) d if. ( 12 .445) rl i !. (13 .032) u; r. ( 13. 6<16} di f. ( 14 .280) d if. ( 14.062) dif. (c 
L()g. C 1.015 1.035 1.055 1.07.5 1.095 1.115 l. l35 1.1 .'\5 l.175 Log.C -- -
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TABLE Vl . 
¢=25°. RANGE. 

Log. c 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. C 
( c) (10.35 1) dlf. {10.830) dif. (11.360) clif. c11.ssn) die. (1 2.445) dif. (1 3 .032) di f. (13.646) di!. (1 4.289 ) dif. (14.962) dlf. x v. v. 

600 17305 270 17575 270 17845 270 18115 26!) 18384 267 18651 266 18917 265 19182 261 19-146 600 
396 408 421 434 44() 459 472 485 498 

610 17701 282 171)83 283 18266 283 18549 281 18830 280 19110 270 19389 278 19G67 277 ) 9944 610 
399 412 425 438 451 404 4,77 490 503 020 18100 295 18395 296 18691 296 18987 29,1 19281 293 19574 292 19866 291 20157 290 20.i47 620 
403 416 429 442 4fi5 468 481 49<1 507 630 18503 308 18811 309 19120 309 19429 307 19736 306 20042 305 20347 30,l 20651 303 2095-! 630 
408 421 •133 1116 100 473 48U 490 512 

640 18911 321 19232 321 19553 322 19875 321 20196 319 20515 318 20833 317 21150 31tl 21466 MO 
411 424 ·137 450 1aa 470 481) 503 517 

G50 19322 334 19656 334 19990 335 20325 334 20659 332 20991 331 2132"2 331 21653 330 21983 650 
415 428 441 454 407 480 49'l 508 522 

000 19737 a11 20084 347 2043l 348 20779 347 21126 34(i 21471 345 21816 315 22161 3111 22505 660 
117 130 1111 458 472 48U 500 513 52(1 

()70 20154 360 2-0514 361 20875 3U2 21237 361 21598 35!) 21957 35!) 22316 358 22674 357 23031 670 
420 434 418 462 1175 490 503 517 531 

680 20574 374 20948 375 21323 376 21699 374 22073 374 22447 372 22819 372 23191 371 23562 680 
423 437 452 ·160 480 493 507 521 535 690 20007 388 21385 300 21775 300 22165 388 22553 387 22940 386 23326 381i 23712 385 2-1007 690 
426 441 155 4UO 484. 408 512 520 MO 

700 21123 403 2182G 404 22230 10·1 2263.1: 403 23037 401 23438 400 23838 100 24238 30U 2-1637 700 
427 141 45G 471 486 501 516 5;10 54-1 -710 21850 417 22267 419 22686 419 23105 418 23523 4IG 23939 415 24354 414 211768 41 :i 25181 710 
431 446 400 474 488 503 518 533 548 720 22281 432 22713 4;33 23140 •1::13 23579 432 24011 1J31 244•12 430 24872 420 25301 428 25729 720 
434 448 4(i3 478 493 508 523 538 552 730 22715 446 23161 448 23609 448 24057 447 24504 446 24950 445 25395 444 25839 442 26281 730 
435 451 4(J6 481 496 511 520 541 556 

740 23150 402 23612 163 24075 tl(13 2'1538 462 25000 461 25461 460 25921 459 26380 457 26837 740 
1au 1!52 4US tJ.81! 1fl9 5L1 52!) 54~1 · 560 750 23580 478 24064 1J70 24543 1J79 25022 477 25499 i!76 25975 475 26450 474 26924 473 27397 750 
438 455 471 487 503 519 534 549 564 700 24024 495 24519 495 25014 495 25509 493 26002 492 2649-1 490 26984 489 27473 488 27961 760 
441 458 474 490 506 522 538 553 568 

770 24465 5l2 24977 511 25488 5J 1 25909 509 26508 508 27016 500 27522 501 28026 503 28529 770 
444 461 177 193 509 525 541 557 573 780 24909 529 25438 527 25965 527 2G492 525 27017 524 27541 522 28063 520 28583 51 ~) 29102 780 
446 463 480 1t9G 512 528 514 5GO 577 790 25355 516 25901 544 26445 543 26988 641 27529 540 28069 538 "28607 536 29143 536 29679 790 
448 466 483 499 510 532 548 565 581 

800 25803 564 26367 561 26928 559 27487 558 28045 550 28601 554 29155 553 29708 552 30260 800 
451 4li7 485 502 519 53Cl 552 5Cl9 585 

810 26254 580 26834 579 27413 567 27989 575 28564 573 29137 570 29707 570 30277 568 30845 810 
453 469 487 504 521 538 555 572 589 

820 26707 506 27303 597 27900 503 28493 592 29085 590 29675 587 30262 587 80849 585 31434 820 
454 471 488 50G 523 54.0 558 576 594 

830 27161 613 27774 614 28388 011 28999 009 29608 007 30215 005 30820 605 31425 603 32028 830 
458 475 492 509 526 544 502 580 508 

840 27619 630 28249 631 28880 628 29508 626 30134 G25 30759 623 31382 623 32005 621 32626 840 
459 475 493 512 5(.10 548 566 584 603 

850 28078 646 28724 649 29373 647 30020 G44 30664 G13 31307 641 31948 641 32589 640 33229 850 
4(12 479 496 514 533 551 569 588 607 

860 28540 663 29203 666 29869 065 30534 663 31197 GGl 31858 650 32517 600 33177 659 38836 860 
463 481 499 517 536 554 573 592 611 

870 29003 681 29684 684 30368 683 31051 682 31733 671) 82412 678 33090 670 33769 678 34447 870 
465 483 501 520 539 558 578 597 616 

880 29468 G99 30167 702 30869 702 31571 701 32272 698 32970 698 33668 698 34366 607 35063 880 
4G9 487 505 523 542 5Cl2 582 601 620 

890 29937 717 30654 720 31374 720 32094 720 32814 718 33532 718 34250 717 34967 716 35683 890 
471 489 507 526 545 565 585 605 625 

900 30408 735 31143 738 31881 739 32620 739 33359 738 34097 738 34835 737 35572 736 36308 900 

v. v. 
(c) (10. 361) di( . {10.839) di(. (11.350) di(, u1.sss1 dir. (12.445) dU, (13.032) di(, (13.646) dlf. (14 .28U) dlf. (1 4 .962) dif. (c) Log. c 1.015 1.035 1.055 1.075 1.095 1.115 l.13fi 1.155 1.175 Log.C -
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TABLE VI. 
c1> =25°. 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 

~ (l0.3SI) dif. (10.839) di f, Cl 1.350) dif. (11.885) di f. (12 .445) dtf. (13.032) di r. (13.646 dif.) (14.289) dlf. (14.962) di f. 

~ v. 
600 4440 26 4466 26 4492 25 4517 2'1 4541 23 4.564 23 4587 22 4.609 22 4.631 600 

60 61 62 62 63 64 65 66 67 

610 4500 27 4527 27 4554 25 4579 25 4604 24 4628 24 4652 23 1675 23 4698 610 
60 61 61 62 6$ 64 65 66 67 

620 4560 28 4588 27 4615 26 4641 2(i 4667 25 4692 25 4717 24 4741 24 4765 620 
59 60 61 62 63 64 6r. 66 66 ,) 

630 4619 29 4648 28 467() 27 4703 27 4730 26 4756 2(i tJ.782 25 ·1807 24. 483.l 630 
59 60 61 62 63 6'1 65 65 65 

640 4678 30 4708 29 4737 28 •b~6" 28 4790 27. 4820 27 11;;117 25 tl872 2~l 4896 (l40 . I , [) t.: 

5!l 60 61 62 63 64 li4 65 66 
650 4737 31 4768 30 4798 29 4827 29 4856 28 •1884 27 4911 26 4937 25 •J.962 650 

59 60 61 ()2 63 ()<] 65 Cl5 65 
660 ti 7!)6 32 4.828 31 485() 30 48813 30 4919 29 494H 28 4976 26 5002 25 5027 660 

59 60 61 62 63 64 61 (i5 66 

070 4855 33 4888 32 'Hl20 31 ~~95 1 31 11·082 30 5012 28 '5040 27 5067 26 5093 670 
59 60 61 f\2 u3 63 (j4 65 CiG 

680 4914 34 49'18 33 4981 32 5013 32 50•15 30 5075 29 5104 28 5.132 27 5159 680 
I)\) 60 61 (i2 62 63 64 t'. 66 J:) 

0!)0 '.l973 35 5008 34 5042 33 5075 32 5107 31 5138 30 5168 20 5l97 28 5225 690 
59 59 ()Q Gt 62 63 li4 65 65 . 

700 5032 35 5067 35 5102 34 5131) 33 5169 i:l2 5201 31 5232 30 5262 28 52!JO 700 
59 GO 00 (U 62 62 03 (i4 65 

710 5091 3G 5127 35 5162 35 5197 34 5231 32 5263 32 5295 31 5326 29 5355 710 
59 60 01 61 (i2 ()3 r,3 CM 65 

720 5150 37 5187 36 5223 35 5258 3!) 52~)3 33 5320 32 5358 :{2 5390 30 5420 720 
59 59 60 61 GI 62 63 04 65 

730 5209 37 5246 37 5283 3(i 5ol9 35 5354 34 5388 33 5421 3:l 5·1 !)<~ 31 5485 730 
58 59 60 01 62 62 63 63 64 

740 5267 38 5305 38 5343 37 5380 36 54 l6 31J 5450 34 5484 33 li517 32 5549 740 
58 59 60 61 61 62 (:13 04· 64 

750 5325 39 5364 39 5403 38 5441 36 5477 35 5512 35 5547 34 5581 32 5613 750 
57 58 59 60 61 62 62 63 64 

760 5382 40 5422 40 5462 39 5501 37 5538 36 5574 35 5609 35 56'14 33 5677 760 
57 58 59 60 61 62 63 63 64 

770 5•139 4, I 5480 41 5521 40 556 1 38 5599 37 563fi 36 5672 35 5707 34 5741 770 
57 58 59 ()0 ()1 61 ()2 62 63 

780 5496 42 5538 42 5580 41 5631 o9 5660 ;37 5697 37 573·4 :~5 57-69 35 5804 780 
57 58 59 59 60 61 62 63 63 

790 5553 43 5506 43 5639 41 5680 ,10 5720 38 5758 38 5796 36 5832 35 5867 790 
57 58 58 -9 GO (Jl 61 62 63 /) 

800 5610 4-l 5654 43 5697 42 5739 'I I 5780 39 5819 38 5857 37 5894 36 5930 800 
56 57 57 58 59 GO (i0 fi I 62 

810 5666 45 5711 43 5754 43 5797 42 5839 40 5879 38 5917 38 5955 37 5992 810 
55 56 57 57 58 59 ()0 GO 61 

820 5721 16 5767 14 581 l 4.3 5854 43 5897 41 5988 39 5977 38 

I 
6015 38 6053 820 

54 55 56 57 57 58 59 ()() 61 
830 5775 47 5822 45 5867 44 5911 43 595-:1 1J2 5996 40 ('i036 39 0075 39 6114 830 

54 55 50 56 57 57 nS 59 60 

840 5829 48 5877 46 5923 44 5967 44 6011 42 6053 'll 6094 10 6134 40 6174 840 
511 55 56 57 57 58 59 60 61 

850 5883 49 5932 47 5979 45 0024 44 6068 43 6111 42 6153 '11 6194 41 6235 850 
55 56 57 58 58 59 f)O ()] 62 

860 5938 50 5988 48 6036 46 6082 '14 6126 41 6170 43 6213 12 6255 42 6297 860 
55 56 57 58 59 60 61 62 63 

870 5993 51 6011 49 G093 47 Gl40 45 6185 45 6230 44 6271 43 6317 43 6360 870 
56 57 58 59 60 61 62 63 63 

880 6049 52 6101 50 0151 18 6199 116 G245 4(\ 6201 115 6336 44 6380 43 6423 880 
57 58 .59 00 61 61 62 63 64 

890 6106 53 6159 51 6210 49 6259 47 6300 46 15352 46 6398 45 6443 44 6487 890 
58 58 59 60 Gt 62 63 64 65 

000 6164 53 G217 52 6269 50 6319 48 6367 47 G4l.·:1 47 6461 46 6507 45 6552 900 

~ ~ ( ) ( 10.35 I) dif. ( 10.839) di!. (l!.350) dif. (1!.885) dif. (12.445) dif. (13.032) di£. (13.640) di!. (H.289) di!. ( 14.902) di!. ( ) 
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. 
<1> = 25°. ANGLE OF FALL. 

I .og. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Lo~. c 
~ (1 0.361) dlf. ( 10.830) dlf. (11.350) di f. (11.885) tllf. (12.446) di! . (13 .032) di!. (13.646) dif . (14.28!1) dif. ( 14.962) di e. Yv v. v. 

600 4109 25 4084 26 4058 27 4031 27 4004 27 3977 28 3949 29 3920 30 3890 600 
31 30 29 27 25 24 23 23 22 

610 4140 26 4114 27 4087 29 4058 20 4029 28 4001 29 3972 29 3943 31 3912 610 
30 29 28 27 26 24 23 22 22 

620 4170 27 4143 28 4115 30 4085 30 4055 30 4025 30 3995 30 3965 31 3934 G20 
29 28 27 26 25 24 23 22 22 

630 4199 28 4171 29 4142 31 4111 31 4080 31 404.9 31 4018 31 3987 31 3956 G30 
29 28 26 26 25 21 23 22 21 

640 4228 29 4199 31 4168 31 4137 32 4105 32 4073 32 4041 32 400!! 32 3977 6•10 
28 27 26 25 24 21J 23 22 21 

650 4256 30 4226 32 4194 32 4162 33 4129 32 4097 33 4064 33 4031 33 3998 650 
27 2G 25 24 2'1 23 22 21 20 

6t'i0 4283 31 4252 33 4219 3:3 4186 33 4153 33 4120 34 •1086 34 4052 34 11018 660 
27 2t> 25 24 23 22 22 21 20 

670 4310 32 4278 34 4244 34 4210 34 4176 31J 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 36 4058 680 
26 25 2'1 23 23 22 21 20 19 

690 4362 34 4328 36 4292 35 -i257 35 4222 30 4186 36 4150 36 4114 37 4077 690 
25 24 24 23 22 22 21 20 19 

700 4387 35 4352 36 4316 36 4280 36 4244 36 4208 37 4171 37 4134 38 4096 700 
26 25 2·1 23 22 21 20 20 19 

710 4413 36 4377 37 4340 37 4303 37 4266 37 4229 38 4191 37 4154 39 41 15 710 
25 24 2a 22 21 20 19 19 18 

720 4438 il7 4401 il8 4363 38 4325 :~R 4.287 38 4249 39 1210 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 4269 40 4229 38 4191 41 4150 730 
24 23 22 21 20 19 18 17 16 

740 4487 89 4448 40 4408 40 '4368 40 4328 40 4288 11 4247 39 4208 42 1106 740 
23 22 21 20 20 19 18 17 16 

750 4510 40 4470 1 l 4429 11 4388 40 4348 41 4307 42 4265 40 4225 43 4182 750 
22 22 21 20 19 19 18 17 16 

760 4532 40 4492 12 4450 42 4408 41 4367 41 4326 43 4283 41 4242 44 4198 760 
22 21 21 20 19 18 18 17 16 

770 4554 41 4513 12 4471 13 4428 42 4386 12 4344 13 4301 42 4259 15 4214 770 
22 21 20 20 19 18 17 16 10 

780 4570 42 4534 43 4491 43 4448 43 4405 43 4362 44 4318 43 1275 45 4230 780 
21 20 20 19 18 17 17 16 15 

790 4597 43 4554 43 4511 44 4467 44 4423 44 4379 44 4335 44 4291 46 4245 790 
21 20 19 19 18 17 16 15 15 

- -
800 4618 44 4574 14 4530 41i 4486 45 4441 45 4396 45 4351 45 4306 46 4260 800 

21 21 20 19 19 18 17 10 15 
-
810 4639 41 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 4tl 4616 46 4570 46 4524 46 4478 17 4!31 47 4384 4i 4337 47 4290 820 

21 20 19 18 17 17 16 15 14 
830 4681 45 4636 47 4589 17 4542 47 4495 47 4448 48 1100 48 4352 48 4304 830 

21 19 10 18 17 17 16 15 14 

840 4702 47 4655 47 4608 48 4560 48 4512 47 4165 49 4416 49 4367 49 4318 840 
19 19 18 17 17 ] (j 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 15 111 14 13 .12 

8(')() 4740 18 4692 49 4643 50 45!)3 19 4.544 19 4495 50 4445 51 4394 51 4343 860 
16 ' 13 12 18 IS 17 15 14 14 

870 4758 48 4710 50 4600 51 4609 50 4559 50 4509 50 4459 52 4407 !i2 4355 870 
18 17 16 16 15 14 13 12 12 

880 4776 19 4727 51 4676 51 4625 51 4574 51 4523 51 4472 53 4419 52 4367 880 
17 16 15 l !) 14 13 12 12 I l 

890 4793 50 4743 52 4691 51 4640 52 4588 52 4536 52 4484 53 4431 53 4378 890 
17 15 15 14 13 12 l l 11 10 

900 4810 52 4758 52 4706 52 4654 53 4601 53 4548 53 4495 53 4442 54 4388 900 

L.%; ~ ) (10.36 1) dif. (10.8&9) dif. ( 1 1.~SO) dl L ( 11.885) d ir . (12. 445) dlf. (13 .032) di!. ( 13.646) dlr . (14 . 289) dlr. (H.962) d ir . (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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<1>= 25°. TERMINAL VELOCITY. TABLE VI. 

Log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 l.175 Log. c J 
~) (10.361) dif. (10.839) dif. (I 1.3~0) dif. (11.SSS) di(. (12.445) di(. (13.032) dif. (13.G4G) dif. (H.289) di£. (14.062) di(. ~ . v v . 

600 3577 40 3617 42 3659 44 3703 44 3747 16 3793 47 384.0 48 3888 49 3937 600 17 18 19 21 23 24 25 27 28 

610 3594 41 3635 43 3678 46 3724 46 3770 47 3817 1JS 3865 50 3915 50 3965 610 17 18 19 20 "21 23 25 26 28 
620 3611 42 3653 44, 3697 47 3744 47 3791 49 3840 50 3890 51 3941 52 3993 620 16 18 20 21 22 23 24 25 27 
630 3627 44 3671 46 3717 48 3765 48 3813 50 3863 51 3914 52 3966 54 4020 630 17 18 19 20 22 23 24 26 27 

!H-0 3644 45 3689 1J:7 3736 4!) 3785 50 3835 51 3886 52 3938 54 3992 55 4047 640 17 19 20 21 22 24 25 26 28 
fi50 3661 47 3708 ·18 3756 50 3806 51 3857 53 3910 53 3963 55 •10L8 57 4075 650 16 17 l!) 21 23 24 25 26 27 
f.60 3677 48 3725 50 3775 52 3827 53 3880 54 3934 54 3988 56 11044 58 4102 660 16 17 19 20 21 22 24 2() 27 

670 3693 49 3742 52 3794 53 3847 54 3901 55 3956 56 4012 58 4070 59 4129 670 16 17 19 21 23 2;1: 25 20 27 
680 3709 50 3759 54 3813 55 3868 56 3924 56 3!l80 57 4037 59 4096 60 4156 680 16 18 18 20 22 24 25 26 27 
690 3725 52 '0777 54 3831 57 3888 58 3946 58 4.004 58 4062 fiO 4122 01 4183 090 16 17 19 20 21 2'3 25 26 27 

700 3741 53 3794 5G 3850 58 3908 59 a967 so 4.027 60 4087 en 4148 G2 '1210 700 
16 117 18 19 20 21 23 24 26 

710 3757 54 '0811 57 3868 59 a921 ao 3987 61 4.048 62 ,1110 62 4172 64 4.236 710 16 !7 18 20 21 22 23 25 26 
720 3773 55 3828 58 3886 61 3947 61 4008 62 4·070 63 4133 64 4197 65 4262 720 

15 17 18 19 21 22 23 25 26 
730 3788 57 38'!5 50 300<1 62 3966 63 4029 63 4092 64 4156 66 4222 66 4288 730 

16 17 19 20 21 22 24 25 27 

740 3804 58 3862 61 3923 63 3!l86 6'1 4050 64 4114 66 4180 67 4247 68 4315 740 
16 17 18 19 20 22 23 25 26 

750 3820 59 3879 62 3941 64 4005 05 4070 66 4il36 67 4203 69 4272 09 4341 700 
16 17 18 19 20 21 23 24 26 

760 3836 60 3896 63 3959 65 4024 66 4090 07 4157 69 4226 70 4296 71 '1367 760 
16 17 18 19 21 22 23 25 27 

770 3852 61 3913 64 3977 66 4043 68 41 11 68 1179 70 4249 72 4321 73 4394 770 
16 17 18 19 20 22 24 25 26 

780 3868 02 3930 65 3995 67 4002 69 4131 70 4201 72 4.273 73 4346 74 4420 780 
16 17 18 19 20 22 23 25 26 

790 3884 63 3947 06 4013 68 4081 70 4151 72 11223 73 42{)6 75 4371 75 4446 790 
16 17 18 19 20 21 23 25 27 

800 3900 64 3964 (i7 4031 69 4LOO 71 4171 73 4244 75 4319 77 4396 77 4473 800 
15 16 17 19 20 21 23 24 26 

8 10 3915 65 3980 68 1048 71 41 l9 72 4191 74 11265 77 4342 78 4420 79 1499 810 
16 17 1 1!) 21 22 23 24 26 

820 3931 66 3997 69 4066 72 4138 74 4212 75 4287 78 4365 70 4444 81 4525 820 
16 17 18 19 20 22 23 24 26 

830 3947 67 4014 70 4084 73 4157 75 . 4232 77 4309 79 4388 80 4468 83 4551 830 
15 16 18 19 20 21 23 25 26 

840 3962 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 71) 4195 77 4272 80 4352 82 4434 84 4518 85 4603 800 
)5 17 18 19 20 21 23 25 27 

860 39!)3 71 4064 74 4138 76 4214 78 4292 81 4373 84 44-07 86 454.1 87 4630 860 
15 10 17 18 20 22 23 24 26 

870 4008 72 4080 75 4155 77 4.232 80 4312 83 4395 85 4480 87 451l7 89 4656 870 
15 16 17 19 21 22 23 25 26 

880 1023 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 4L89 81 4270 83 4353 86 4439 88 4527 90 4617 91 4708 890 
15 lG 18 19 2L 22 23 25 27 

900 4053 75 4128 7{) 4207 82 4289 85 4374 87 4461 8!) 451iO 92 4642 93 4735 000 

v. 
~ (C) (10.351) d !f. (10.839) di{. ( 11.350) diC. (1 1.885) dif. (12.445) dlf. ( 13 .032) d i£. (13.040) di(. (14.289) d!f. (14 .962) di f . \C) 

Log.C J.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. c 
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Ti\BLE VJ. 
RANGE. 

Log. C 1.015 1.035 1.055 1.075 1.095 l.J 15 1.135 l.155 1.175 Log. C j 
(C) (10.351) dif . (10.839) dir. (11.350) di f . (11.885) di f. (12.445) dif. (13 .032) di f. ( 13.040) dif. (14.289) dir. (14.962) dif. (:k 

I V . . v . 
600 19029 301 19330 303 19633 305 19938 306 20244 304 20548 303 20 51 300 21151 297 21448 600 

42+ 439 454 468 482 496 51l 526 541 
-

610 19-153 316 19769 318 20037 :319 20406 320 20726 318 21044 318 21362 315 21677 312 21989 610 
4:.!8 4'13 458 4i2 487 502 517 532 5-17 

620 10881 33 l 20212 333 20545 333 20878 335 21213 333 215-16 333 2187!) 330 22209 327 22.536 620 
4:32 4-17 462 4i7 492 507 522 537 553 

630 20313 3-16 20059 348 21007 318 21355 350 21705 348 22053 348 22-101 3-15 22746 3'13 23089 630 
436 1152 •167 482 1197 512 527 513 559 

640 20749 362 21111 303 21474 3ll3 21837 365 22202 363 22565 303 22928 361 23289 :159 23ti-!8 640 
·1·10 455 4 i I 487 502 517 5W.! .518 5f>4 

(i50 21189 377 215(;6 37!) 21945 ;)79 22324 380 2270± 378 23082 378 23460 377 23837 375 24212 650 
1115 400 <J75 491 50G 522 5:38 55-l 570 

!i!iO 21634 392 2202G 30 1 22<120 3!)1) 22815 395 23210 39-J. 23604 3!J-~ 2a!lns a9:j 2-1301 :~91 2.J782 660 
448 4(i4. 480 496 512 528 5411 560 576 

(170 22082 408 22100 4 JO 22000 41 l 23::l l l 111 23722 410 2:11 ::l2 41 0 24542 100 21061 407 2.5'.!58 670 
452 1exi 184 500 51(\ 0 3') 548 565 582 iJ ~ 

680 22534 42·1 22058 1211 2338.J: 1127 23811 427 24238 tl2Ci 24(j(jtl 420 250~)0 42\'o 2551 (j t;l 24 25!)([0 ()80 

150 1172 188 uO'l 520 53(i 5:3:~ 570 588 
690 22000 11io 23430 142 23872 tJ.J.3 2-1315 443 24758 412 25200 44;) 25(i43 4.J3 26080 4•12 26528 690 

460 177 49:.l 50() 525 542 li!i!l 576 ull4 
- - --

700 23•150 457 23907 458 24365 459 24824 4..'i9 25283 459 25742 460 2(i?.02 4li0 26602 4(i() 27122 700 
1163 480 407 514' 531 5.1 ~ 5(j.'j 582 600 -- -

710 23913 474 24387 471) 24862 476 25338 476 25814 476 26200 477 2(i7(i7 477 :l7244 478 2i722 710 
168 485 502 510 536 55;3 570 587 nos 

720 24381 491 21872 492 25;)61 '193 25857 493 26350 49;3 26843 4!l·I 27337 ti!) I 2i83l tl!lli 28327 720 
4il 488 505 523 &JO 558 .57(i 593 611 

730 24852 508 253(i0 50tl 25869 51 1 26380 510 26890 5ll 27401 512 27913 511 28·124 51 ·l 28038 730 
473 491 500 527 515 5G3 581 l)!l!l 617 

7·10 25325 526 25851 527 26378 529 26907 528 27435 529 2796! 530 28494 52!) 20023 53:t 29555 740 
".178 4!l6 51 1 S.32 550 .568 .5 6 605 623 

750 25803 544 26347 5-15 26892 547 27439 546 27985 5!7 28532 5·J8 29080 51 29628 550 30178 750 
4&2 500 518 530 555 574 593 611 629 

760 26285 562 2f>&J 7 56:3 27410 565 27975 565 28540 5GG 29IOG 567 29673 566 302.39 568 aOS07 760 
484 503 522 541 559 578 597 616 635 

770 26769 581 27350 582 27932 5&1 28516 583 29099 585 29684 586 30270 S.'l5 30355 587 a 1.112 770 
188 507 526 545 565 584 603 G22 641 

780 27257 000 27857 001 28458 603 29061 (}03 2966-l 604 30268 005 30873 00 I 31477 60H 32083 780 
402 51 I 531 550 570 589 G08 628 647 

790 27749 Gl9 2, 3\.S 621 28989 622 29611 623 30234 623 30857 624 31481 62'1 32105 625 32730 790 
495 51•1 53<1 55'1 573 593 (j 13 633 653 

800 2824± 638 28882 641 29523 642 30165 642 30807 643 31450 644 3209'1 fi44 32738 641) 33383 800 
498 518 538 558 578 598 li18 638 GfiS 

-
810 28742 658 29400 661 30061 662 30723 662 31385 663 32048 664 32712 664 aaa16 665 3,1011 810 

502 1322 542 562 582 602 ()22 043 664 
820 2924'1 ()78 20022 (i81 aoooa os2 31285 682 31967 683 32050 684 33331[ 085 a.1011~ Gsn 3,1705 820 

507 527 547 567 :387 ()07 627 648 669 
830 29751 098 30440 70J i.11150 702 31852 702 32554 703 33257 7011 3390 I 701.! i.111007 707 :>5374 830 

lilO 530 550 571. '"H 611 G32 05:1 674 I i). " 

840 30261 718 30979 72.1. 31700 723 32423 722 33145 723 338G8 725 3115()3 727 35ll20 728 36QtJ8 840 
51~- 534 554 S75 .59Ci (ii 7 1138 (i[jl) 680 

850 30775 738 31513 741 32254 744 32998 743 33741 744 3:1485 740 35231 7.J8 35979 7·19 36728 850 
517 537 558 579 600 Ci22 (;43 (J(jtj, 686 

860 312!)2 758 32050 7!i2 :>2812 765 33577 764 34341 76G 35107 767 358711 760 36613 771 ::!7414 860 
521 5'12 563 581. 606 628 650 671 692 

870 31813 779 325!12 7 3 33375 78G 31161 786 34947 7&q 35735 789 36524 7!)0 3731.J 7!J2 38106 870 
526 5-J6 567 588 610 632 654 (Ji(j 698 

880 32::139 79tl ::13138 80-! 33942 807 34749 808 35557 810 36307 811 37178 812 37990 81·1 38804 880 
530 Sii I 571 592 614 6:3(i G5S 6SI 704 

890 32869 1'20 33680 824 3-!513 28 35341 830 36171 832 37003 833 37836 835 3 671 837 39508 890 
5::11 555 57G 597 619 641 GG I 687 710 

-
900 33403 841 34244 &15 35089 84!) 35!)38 852 36790 854 37644 856 38500 858 3935 •GO 40218 900 

1)1; ~ (~) (10.351) di! (10.8~0) dil. (I I .31i0) di!. ( J L.885) di!. (12.445) dif. (13.032) dil. (13.646) di r. (14.2h~) dil. ( 11.062) di£. 
Log. C l.015 1.035 1.055 1.075 I.095 l.115 J.135 1. I i'i!i 1.175 Log. C 
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TIME OF FLIGHT. 
TABLE VI. 

Log.C 1.015 1.035 1.055 1.075 1.095 l.ll5 1.135 1.155 1.175 Log. C 

~ ( 10.351) dif. (10.839) dlf. Cl 1.350) dir. (11.885) dlf. (12.445) di!. (13.032) di{. (13 .646) di!. (14.289) dif. (14.062) dlf. ~ 
v. v. 

600 5174 33 5207 32 5239 32 5271 31 5302 30 5332 29 5361 28 5389 27 5416 600 
69 70 71 72 73 7·1 75 76 77 

6l0 5243 34 5277 33 5310 33 5343 32 5375 31 5406 30 54:i6 29 5465 28 5493 610 
69 70 71 72 73 74 75 76 77 

620 5312 35 5347 34 5381 31J. 5415 33 5448 32 5480 31 5511 30 5541 29 5570 620 
69 70 71 72 73 74 75 76 77 

630 5381 36 5417 35 5452 35 54.-87 34 5521 33 5554 32 5580 31 5617 30 504-7 630 
69 70 71 72 73 7,1 75 76 77 

640 5450 37 5487 3tl 5523 36 5559 35 5594 34 5628 33 5661 32 5(193 31 5724 640 
69 70 71 72 73 7<1 75 76 77 

650 5519 as 5557 37 559-1 37 5631 36 5667 35 5702 ;$4 5736 33 5769 32 5801 650 
68 69 71 72 73 74 75 7G 77 

660 5587 39 5626 39 5005 38 5703 37 5740 36 5776 35 5811 31 581.-5 33 5878 660 
().q 70 71 72 73 74 75 76 76 

670 5655 tJ.1, 5696 40 5736 39 5775 38 5813 37 5850 3fi 5886 85 5921 33 5954 670 
68 69 70 71 72 73 74 75 76 

680 5723 42 5765 41 5800 10 5846 39 5885 38 5923 37 5960 36 5996 3-1 0030 680 ' 
(i8 69 70 71 72 73 7•1 75 76 

690 5791 43 5834 42 5876 41 5917 40 5957 39 5996 38 6034 37 6071 35 6106 690 
67 68 69 71 72 73 74 75 76 

700 5858 41 5902 43 5945 43 5988 41. 6029 40 6069 39 6108 38 614.6 36 0182 700 
67 68 70 71 72 73 7'1 75 76 

710 5925 41) 5970 45 60J5 14 6059 42 6101 41 6142 40 6182 :!9 {)221 37 6258 710 
67 69 70 71 72 7~1 71! 75 76 

720 5092 •17 0039 46 6085 ·15 (j 130 43 6173 42 6215 41 6256 10 6296 38 6334 720 
67 68 69 70 71 72 73 74 75 

730 6059 48 6107 47 6154 46 6200 4·~ 6244 43 6287 •J.2 6329 41 6370 39 6409 730 
67 68 69 70 71 72 73 74 75 

740 6126 49 6175 48 6223 47 6270 45 6015 44 6359 43 6402 42 u'11<1 4-0 6484 740 
67 68 69 70 71 72 73 74 75 

750 6193 50 6243 49 6292 48 6340 4() 6386 45 6431 44 6475 43 6518 41 6559 750 
67 . 68 ui1 70 71 72 73 74 75 I 

760 6260 SJ 6811 50 6361 119 6•J.l0 47 f>457 46 6503 t[5 6548 44 6502 42 6634 760 
66 68 69 70 71 72 73 74 75 

770 6326 53 6379 51 6430 50 0480 48 6528 47 6575 4U 6621 <J5 0666 43 6709 770 
60 67 69 70 71 72 73 74 75 

780 6392 54 6446 5a 6499 51 6550 49 6599 48 6tl17 •J7 6694 46 6740 44 6784 780 
(j(I 67 68 69 70 71 72 73 74 

790 6458 55 0513 54 6567 52 6619 50 6669 49 6718 48 6766 47 6813 45 6858 790 
(\(~ 67 08 69 70 71 72 73 74 

800 0524 li6 6580 55 6635 53 {i688 51 6739 50 6789 49 6838 48 ('>886 46 6932 800 
66 67 68 (j!J 70 71 72 73 74 

-
810 61i90 li7 6047 56 6703 5 I 6757 52 6809 51 6860 50 0910 •19 6959 47 7006 810 

66 67 08 69 70 71 72 73 74 
820 6656 SR 6714 57 6771 55 6826 53 6870 52 6931 51 6982 50 7032 48 7080 820 

65 67 68 69 70 71 72 73 74 
830 6721 60 6781 58 6839 56 6895 5'l 09•19 53 7002 52 705-1 5l 7105 49 7154 830 

6t 66 67 ()R (j!) 70 71 72 73 

840 6786 61 6847 59 Ci900 57 091>3 55 7018 5,l 7072 53 7125 52 7177 50 7227 840 
6'5 66 67 68 69 70 71 72 73 

8.iO 6851 62 6913 60 0973 58 7031 5(\ 7087 55 7142 5<1 7196 53 7249 51 7300 850 
65 66 67 68 69 70 71 72 73 

860 0916 63 6979 61 7040 59 7099 ;,7 7156 5G 7212 /iii 7267 54 7321 52 7373 860 
65 66 67 68 69 70 71 71 72 

870 6981 ()4. 70i!5 02 7107 60 7167 58 7225 57 7282 56 7338 54 7392 53 7445 870 
65 66 67 68 69 70 70 71 72 

880 7046 65 7111 63 7174 61 7235 5\) 7294 58 7352 50 7408 55 7163 5'1: 7517 880 
65 (i(i 07 68 6() 70 71 72 72 

890 7111 00 7177 64 7241 62 7303 60 7363 59 7422 57 7479 56 7535 5-i 7589 890 
65 66 67 68 69 69 70 71 72 

000 7176 67 7243 65 7308 63 7371 61 7432 59 7491 58 75-1:9 57 7606 55 7601 900 

~ 1% ( ) ( 10.341) dif. ( I0.839) ilif. (I I .3fl0) dif. ( 11.885) <!If . (12.44 5) dif. ( 13 .032) dif. (13.646) d if . ( t •t .280) dlf. (14.962) dlf. 
T.og. C l .01 :j 1.035 1.0.'iii 1.075 1.095 l. l15 i.1;35 l.155 1.175 g. c 
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TABLE VI. 
¢ = 30°. ANGLE OF FALL. 

Log. 0 1.015 l .035 1.055 1.075 1 .09.5 1 .115 1.135 l.155 1.175 Log. c 
N_c) (10.351) di[. ( 10.839) di[. ( 11.350) dif. (11.886) Ji[. ( 12.445) di£. (13 .032) di£. ( 13.646) dif. (1 4 .289) dif. (14.962) dif. <o/v 

• v . 
000 4803 21 4782 22 ~1760 23 4i37 25 <.1:712 2(i 4ll86 28 1uss ao 4628 33 4595 GOO 

33 32 3L 30 21) 28 2i 26 25 

(HO 4836 22 481'1 :.la 4791 24 4767 26 4741 27 1171·1 29 4685 :l l 4654 34 .}(}2() 610 
32 31 30 21) 28 27 26 25 21 

620 4868 23 4845 24 4821 25 4796 27 4769 28 4741 30 471 l 32 4679 35 4644 620 
32 31 29 28 27 26 25 2-1 23 

630 4900 24 4876 26 4850 26 4824 28 4796 29 4767 31 ,1736 33 4703 36 4667 630 
31 30 29 27 26 25 24 23 23 

640 493 L 25 490() 27 11879 28 1JS5 l 2!l 4822 30 11702 32 4760 34 11726 36 4090 640 
30 29 28 2i 2(l 25 24 23 22 

050 4961 2() 4935 28 4907 29 <1878 30 4848 3! 4817 :!3 •178-1. 35 474() 37 1J.7 12 050 
30 2R 27 2() 25 24 2il 22 22 

660 4991 28 4963 29 4934 30 1J.904 31 4873 32 4841 34 4807 3fS 4771 37 4734 660 
29 28 27 20 25 2tl 23 22 21 

670 5020 29 4991 :30 4961 31 4930 32 4898 33 ·I 65 35 4830 37 4793 38 ,1755 670 
28 27 2G 25 2•1 23 22 2J 20 

680 5018 30 5018 31 •1987 32 4955 3:J 4922 34 11888 3(i 4852 3 4814 39 47i5 (iSO 
28 27 25 24 23 22 21 21 20 

690 5076 31 5045 33 5012 33 1 !)7!) 31l 1945 35 4!)L0 37 4873 ;it:; •1835 10 <1795 090 
27 213 24 2<! 22 21 21 20 10 

700 5103 33 5070 3>4 503() 31 5002 35 4967 3(i ·1931 37 48!'4 3Q 4855 1J. I 4814 700 
26 25 24 23 22 21 20 19 18 

710 5129 34 5095 35 5060 35 5025 36 1989 37 ,1952 38 4914 ·10 487•1 42 4832 710 
26 25 24 23 22 21 20 19 18 

720 5155 35 5120 36 5084 36 5048 37 5011 38 •1973 39 4934 -1 1 4893 43 4850 720 
20 :.!5 2'1 2il 21 20 l!l IS 18 

730 5181 36 5145 !'!7 5108 37 5071 30 5032 30 <I !)!):3 40 4953 ·12 4911 43 4868 730 
25 21J 23 22 21 20 I!) JS 17 

740 52CY6 37 5169 3R 5131 ~18 ii09:1 ·10 505:J 40 liO la 41 4972 43 492!) 4•1· 4885 740 
24 23 22 2l 20 19 18 17 l (i 

750 5230 38 51\)2 :!9 5153 39 511 4 .JI 50i3 41 5032 42 4990 41J 11!).IO 45 4001 750 
23 22 21 20 19 18 17 17 10 

760 5253 39 5214 40 5174 40 5134 42 5092 42 5050 43 5007 44 4963 46 4917 760 
22 21 20 10 19 18 17 16 15 

770 5275 40 52;!5 41 5194 41 5150 42 511 1 4a 5008 44 502•l 45 ·~979 47 4932 770 
22 21 20 10 JS 17 17 If> 15 

780 5297 41 5250 42 5214 42 li172 4:-$ 1)129 44 5085 <J4 50·1 l 'I() 4995 48 4947 680 
21 20 19 18 17 17 lG 15 I •.I: 

790 5318 42 5276 43 5233 43 5190 44 5146 44 5102 ·~5 5057 47 5010 49 4901 790 
20 10 18 17 17 Hi 15 14 13 

800 5338 43 5205 44 5251 44 5207 44 5163 .J5 5118 46 5072 48 li024 50 4974 800 
19 19 18 17 16 15 14 13 13 

810 li357 43 5314 4(j 5269 45 5224 45 5179 4() li133 47 5086 4!l 5037 50 119 '7 810 
19 18 17 16 15 14 13 13 12 

820 5376 44 5332 46 5286 46 5240 '.1·6 5194 47 51 1~7 48 5090 49 5050 51 4!)90 820 
19 18 17 l(l 15 14 1 :1 12 I. I 

830 5395 45 5350 47 5303 47 625(\ 47 5209 48 5161 40 5112 50 li062 52 5010 830 
19 18 17 16 15 14 13 12 11 

840 5414 46 5303 48 5320 48 5272 48 5221 49 5175 ij() 5125 .5 1 5074 53 fi02 1 840 
18 17 16 15 15 14 13 12 J I 

850 5132 47 5385 40 533() 19 5287 49 5239 50 5180 51 5138 fi2 5086 54 5032 850 
18 17 16 15 14 L:3 12 1 1 10 

8()0 5-150 48 5402 50 5352 50 5302 49 5253 51 5202 52 51/iO 53 5097 55 5042 860 
17 1 () 16 J5 14 13 12 11 10 

870 54li7 49 5418 50 5368 51 5317 50 5267 52 52J5 53 51 62 54 5108 56 5052 870 
J7 l () I " lli L4 13 12 I I 10 ·> 

880 5484 .'iO ,5434 51 5383 51 5332 lil 5281 .53 5228 54 5174· .'iii 5119 57 5062 880 
17 J6 15 14 13 12 12 11 LO 

890 5501 51 5450 52 53!l8 52 53•16 52 5294 54 52•10 54 5186 56 5130 58 5072 890 
16 15 15 14 13 13 12 11 10 

-
900 6517 52 54(;5 52 5413 53 5360 53 5307 54 5253 55 5198 57 5141 5!J 50 2 900 

v. :~· (c) 110 :1.;1 i di r . ( 10 . 839) dif. c11. :1 so) di r . c11.886) di r . c12.•145) di r . {ta.o:i21 .i;r. ( 13.li4G) tli!. ( 14 . 280) di £. {14.062) di(, ( ) 
Log u J.015 1.035 1.055 1.075 1.095 1.lJ5 1.135 1.155 J.175 Log. C ____ ... , 
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TERMINAL VELOCITY. 
TABLE VI. 

Log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 l.175 Log. C Ne) (10.351) dif. ( 10.839) dif. ( 11 .360) dif. ( 11.885) dif. ( 12.445) dir (13 .032) dif. ( 13 . 640) dif. (14.280) dif. (14 .962) dif. ( c~ v 
600 36L8 :!8 3656 30 361:>5 40 3735 tl2 3777 ti :3 3820 ,15 3865 45 30LO 45 3055 000 17 JS 20 22 23 2i; 26 27 29 

610 3635 39 3674 11 3715 42 3757 43 3800 45 3845 46 3891 46 3937 47 3984 <llO 17 18 19 21 24 25 26 2«l 29 
020 3652 40 3692 42 3734 44 3778 46 3824 ,l(j 3870 ~17 3917 48 ;}9(;5 48 4013 020 17 1.8 20 22 2a 25 20 27 20 
630 3669 41 3710 44 3754 46 3800 47 ;3347 18 3895 48 3943 49 3902 50 4042 fi30 17 19 20 21 23 25 27 28 28 

ti'JO 368(i 43 3729 45 3774 47 3821 49 3870 50 3920 50 3970 50 '1020 50 4070 (3.1() 
18 19 20 22 23 2·1 25 27 29 

650 3704 44 3718 '16 3794 'i0 3843 !JO 3893 51 394"1 fi 1 ~l0!)5 1\2 1041 i;2 10\l~) 050 17 18 20 21 23 2·1 26 27 28 
660 3721 45 3766 48 3814 50 3864 52 3916 52 3968 sa 4021 53 4074 53 4127 660 18 19 20 22 23 25 26 27 29 

670 3739 46 3785 49 3834 52 3886 53 3939 54 3993 54 40117 54 4101 55 4 l56 670 17 • 19 20 21 23 2·1 25 27 28 
680 3756 48 :lSO•J 50 3854 53 3907 55 3962 5.5 4017 55 4072 56 412.~ 56 4184 680 

18 19 21 22 23 25 27 28 29 
ti90 377-1 49 3823 52 3875 54 3929 56 3985 (}7 ~1042 !i7 40f)9 r;7 4156 57 tJ2 l.3 690 

.18 19 20 22 2·1 25 21\ 27 29 
-

700 3792 50 3812 53 3895 56 3951 58 4009 .58 4067 58 4125 58 4183 59 ·1242 700 
19 20 21 22 2:~ 2·1 2() 18 29 

710 38 11 51 ::l8Cl2 54 3916 !i7 31)73 59 4032 50 400 I (10 4Llil tlO 4211 (iO 1271 710 
18 20 21 21 22 24 25 27 29 

720 3829 53 3 82 55 3937 57 3994 60 4054 61 4115 61 4176 ()2 4238 (j2 4300 720 
1 ~ 19 20 2'l 2a 24 26 27 20 

730 3847 54 3001 fi6 3957 59 4016 Gl 4077 62 4139 (i3 4202 63 4265 6+ 43~9 700 
J7 18 20 21 22 24 !:!6 28 29 

740 3864 55 3919 58 3977 1\0 4037 (12 4099 64 4163 ().'j 4228 ('i5 42!)3 ti5 4358 740 
17 19 20 22 24 26 27 28 29 

750 3881 57 3038 59 3007 62 ·1059 (ii 4123 66 4180 (\() 4255 (i(l 4321 (ili 4387 750 
17 JS 20 22 24 25 26 2·7 29 

760 3898 58 3056 61 4017 64 4081 (;6 '1147 67 4214 U7 1281 (17 4a,18 us 4,11u 760 
18 19 20 22 23 24 20 28 29 

770 3916 59 3975 62 4037 66 4103 67 4170 08 4238 69 4307 li!l tJ376 69 ·1'145 770 
19 20 21 21 22 2•1 25 27 29 

780 3036 GO 3005 63 4058 66 4124 (18 4192 70 42G2 70 4332 71 4403 71 44711 780 
18 20 21 22 23 24 2G 27 29 

790 3!l53 li2 ·1015 64 ·1079 67 4 l46 09 ·1215 71 4286 72 4358 72 4430 i3 4503 790 
19 20 21 21 22 23 24 27 29 
-- - -

800 3972 63 11035 65 1100 67 4lG7 70 4237 72 4309 73 4382 7.5 4,157 75 41i32 800 
17 18 20 22 23 24 26 27 29 

810 3~)89 64 4063 67 4120 G9 418!) 71 4260 73 4333 75 4408 76 4484 77 4.561 810 
18 19 20 21 22 23 24 26 29 

820 4007 65 4072 68 4140 70 4210 72 4282 7.J 4356 76 41!32 78 45l0 80 45\lO 820 
19 21 22 22 23 24 25 27 29 

830 '1026 67 4093 69 1162 70 1232 73 4305 75 4380 77 41157 so 4537 82 4619 830 
18 19 20 22 23 24 2G 27 29 

840 4014 68 1112 70 4182 72 4254 74 4328 76 4404 79 4483 81 456'1 8! 4648 840 
li 18 20 22 24 2Cl 27 28 29 

850 4001 69 4130 72 •J202 74 11276 76 4352 78 4430 80 45)0 82 41)!)2 85 4677 850 
IS 19 20 21 23 25 27 29 30 

860 4079 70 -1149 73 4222 75 •J297 78 4375 80 4455 82 4537 84 4021 86 •1707 860 
18 20 21 22 23 2-l 26 28 30 

870 4097 72 4169 74 .J.243 76 4319 79 4398 81 41179 811 4563 86 4619 88 'l.737 870 
18 I 9 20 22 23 25 26 2R 30 

880 ·111573' ·ll AA 75 1263 78 4341 80 4421 83 4504 85 4589 AA -1(;77 90 4767 880 
18 19 20 2l 23 2l 26 28 30 

890 .J 133 7•1 ·1207 7(} ·l283 79 4362 82 44.44 8·L 4528 87 4f\15 90 4705 92 4797 890 
18 19 21 22 23 25 27 28 30 

900 41 51 75 4226 78 430-l 80 1:lR-l 83 4467 86 4553 89 4642 91 4733 !)4 ·1827 900 
v. • 

~) (10 . :J~ I ) dif. (I0.83P) di f . (11.360) dif . ( 11.885) dif. ( 12 .445) dif. ( 13 .032) dir. (13.646) dif. ( 14.289) d if. ( 14.962) diL (c) --....., 
Log. C l 015 J.035 J .055 1.075 1.095 1.115 1.135 l.l55 I. L 75 l.cig. c 
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TABLE VI. 
RANGE. 

Lo11:. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Lo~. c (c) (I0.3$1) dlf. (10.830) dif. (11.3$0) di( , ( 11.885) dif. (12.443) dif. (13.032) dif. (13.646) di(. (1 4.289J di£. (14.962) di(. x V. v. 
GOO 20376 323 20699 324 21023 325 21348 325 21673 326 21999 326 22325 326 22651 326 22977 600 

448 40:.i 478 1193 509 ' 525 541 557 573 
610 20824 338 21162 339 21.501 340 21841 341 22182 342 22524 342 22866 342 23208 342 23550 610 
620 

451 4117 483 499 515 531 547 563 580 
21275 354 21629 355 21984 356 22340 357 22697 358 23055 358 23413 358 23771 359 Z.1130 620 

456 472 489 505 521 537 554 571 588 630 21 731 370 22101 372 22473 372 228.J5 373 23218 374 23592 375 23967 375 24342 376 24718 630 
460 476 493 5 l l 528 515 561 578 595 

Cl40 22191 386 22577 380 22900 300 23350 :~90 23746 391 21 1. 37 391 Z.1528 392 24920 393 253 13 640 
650 

465 482 499 51(1 533 550 568 586 603 
22656 403 23059 40(i 23465 407 23872 407 24279 408 24687 409 25096 4 l0 25506 410 25916 650 

660 
1110 <J87 504 522 5'10 558 570 594 Gl l 

23126 420 23540 1J23 23969 425 24391: 425 24819 426 252·15 <127 25072 428 26100 427 26527 660 
474 491 509 527 546 564 582 600 618 

670 23600 437 2-1037 1·11 24478 443 21021 4·14 25365 444 25809 445 26254 446 26700 445 27145 670 
680 

478 496 515 534 553 572 590 607 625 
21078 455 24533 4(i0 24993 462 25455 463 25918 463 26381 463 26844 46:l 27307 463 27770 680 

Cl90 
483 502 521 540 559 578 597 615 633 

24561 474 25035 <l79 25514 481 25095 482 26477 482 26059 482 27441 48 1 27922 481 28403 690 
487 507 520 5'16 565 584 002 621 640 

' 700 25048 494 255-12 -198 26040 501 26541 50l 27042 501 27543 500 28043 500 28543 500 29043 700 
494 513 533 552 571 590 600 628 6-17 

710 255.J2 513 26055 518 26573 520 27093 520 27613 520 28133 519 28652 510 29171 519 29690 710 
720 500 520 539 559 579 598 617 636 65(i 

2()042 533 26575 537 27112 540 27fi52 5'10 28192 539 28731 538 29269 538 2980-7 538 30345 720 
506 526 545 563 583 603 623 643 003 730 205118 553 27 JOl 5:ili 27657 558 28215 500 28775 559 29334. 558 29892 558 30(150 558 31008 730 
509 52!l 549 569 58!l 609 630 651 ()7 1. 

11i o 27057 573 27030 57() 2820U 578 28784 580 2!J3Cl-1: 570 20tl43 579 30522 571) 31101 578 31Cl79 74.0 
750 

513 534 554 !i74 .594 615 636 657 678 
27570 594 28164 596 28760 598 29358 600 29958 600 30558 600 31158 600 :ll758 599 32357 750 

517 538 559 580 GOI ()22 64:3 664 6S!i 760 28087 615 28702 617 29319 619 29938 621 30559 621 31180 621 31801 621 :J2422 621 33043 760 
522 543 564 586 608 629 651 672 694 

770 28609 636 29245 638 2!)883 641 301i24 6'13 311 67 642 31809 643 32452 642 33094 643 33737 770 
528 549 570 592 614 636 658 680 702 780 21!137 657 297!)4 659 30453 663 3 ll 1 () 005 31781 6fi4 3244li 6(}5 33110 604 33774 665 3114 39 780 
533 51i4 576 598 620 643 665 688 710 790 29670 678 30348 6Sl 31029 68li 31714 G87 32401 687 33088 687 33775 G87 34462 687 3514!) 790 
538 559 582 004 62() 648 671 694 717 

f-00 30208 699 30907 704 31611 707 32318 709 33027 709 33736 710 34446 710 35156 710 3586(1 800 
~2 iill1 • 586 (JO!) ()32 655 678 701 725 

810 30750 721 31471 726 32197 730 32927 732 33659 732 343!>1 733 35124 733 :35357 734 36591 810 
546 560 592 615 638 661 685 709 733 820 31296 744 :~20·10 74f) 32789 753 33542 755 34297 755 35052 757 35809 757 3Ci566 158 3732•1 820 
552 575 598 621 6~1 5 669 (i03 71. 7 7.j. l 

830 3 L8118 7G7 32G15 772 33387 776 311103 77!) 3•1942 779 35721 781 36502 781 ;37233 782 38065 830 
557 581 604 628 652 676 700 725 7~ 9 

8 10 32405 791 33196 795 33991 800 3·l71Jl 803 35594 803 36397 805 37202 800 38008 806 3881 I 840 
563 586 611 634 657 682 707 732 757 g;;O 32968 814 33782 820 34G02 823 35425 826 36251 828 37079 830 37909 831 38710 831 39571 850 
560 :)!)3 617 641 Gllfi 690 715 7•LO 765 8UO 33537 38 34375 844 35219 847 3fi066 850 36916 85:{ :{7769 855 38624 8iill 394 0 56 40336 860 
574 508 622 (147 672 697 722 747 773 

870 34111 862 3'l073 8fi8 358'11 872 307 [;;! 87 5 37588 878 381(i(i 880 3934(\ 88 1 •10227 882 111109 870 
579 604 62\J Ci54 679 7011 72\l 755 781 880 34(i90 887 31)577 803 30470 807 37367 900 382G7 903 3!)170 1)05 40075 !)07 ·10082 908 41890 800 

890 585 610 636 661 ()86 712 7;33 764 7!)0 
35275 912 36187 919 37106 922 38028 925 38953 929 39882 931 40813 933 •J l 746 934 -12(180 890 

591 <i I Ii 611 607 691 720 741i 772 798 
900 35866 937 36803 94•1 37747 948 38095 !)52 39647 955 ·IOG02 957 41559 959 42518 960 43478 000 

x, (~ (c) 00.351) <l if. (1 0.839) d i(. (1 l. 350) dif. (l 1.885) dif. (12.4 45) <l if. ( 13 .032) dif. (13.646) dlf. (1 4.280) di f. ( 1,l.OU2) dif . (c) 
L og.() 1.015 1.035 l .055 1.()71) 1.095 1.l 15 I . l:lfi 1.155 l.J 75 Log. C 
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TIME OF FLIGHT. 
TABLE VT. 

. 

Log. C J .015 1.035 J.055 1.075 ] .095 l .115 1.135 1.155 J. l7li L(lg. C 

~) ( 10 . 351 ) dif. (10.839) dir. (l J.350) dif. ( 1 J.885) dif. (12.445) di(. (1 :1.03 2) dif. (13.646) dif. (14.289/ dif . ( 14.962) dif. (c) 
v. 

600 5874 39 5913 38 5951 37 5988 36 6024 36 6060 35 6095 34 6129 33 6162 600 
77 78 80 81 82 83 84 86 87 

610 5951 40 5991 40 ()()31 38 6069 37 6106 37 6143 36 6179 36 6215 34 6249 610 
78 79 80 81 83 84 85 86 87 

620 0029 41 6070 41 6111 39 6150 39 6189 38 6227 37 6264 37 6301 35 6336 620 
77 78 79 81 82 83 84 85 87 

630 6106 42 6148 42 6190 41 6231 40 6271 39 6310 38 634.S 38 6386 37 6423 630 
78 79 80 81 83 84 85 8() 87 

640 6184 43 6227 43 6270 42 6312 42 6354 40 6394 39 6433 39 6472 38 6510 640 
77 79 80 81 82 84 85 86 87 

650 6261 45 0306 44 6350 43 6393 43 6436 42 6478 40 6518 40 6558 39 6597 650 
77 78 79 81 82 83 85 86 87 

()(i0 6338 46 6384 45 6429 45 647·11: 411 6518 43 ()5()1 42 0603 41 664,4 40 6684 660 
77 78 80 81 82 84 85 86 87 

670 6415 47 G1Cl2 47 6509 46 6555 4.5 0600 45 6645 43 6688 42 6730 41 6771 670 
77 7!) 80 81 82 83 84 85 86 

680 6492 49 6541 •18 6589 47 6636 46 0682 46 6728 44 6772 43 6815 42 6857 680 
76 78 79 81 82 83 84 85 86 

690 6568 51 6619 49 66f)8 49 6717 47 6764 47 6811 4,5 6856 44 6900 43 6943 690 
76 77 79 80 82 83 84 85 86 

-
700 6644 52 6696 51 6747 50 6797 4!) 684.() 48 6894 4G 6940 45 6985 44 7029 700 

76 77 78 80 82 83 84 85 86 
--

710 6720 53 6773 52 6825 52 6877 51 6928 49 6977 47 7024 46 7070 45 7115 710 
77 78 79 80 81 83 84 85 S6 

720 6797 54 6851 53 6904 53 6957 52 7009 51 70C'i0 48 7108 47 7155 46 7201 720 
76 78 79 so 81 82 84 85 86 

730 6873 56 6929 54 6083 54 7037 53 7090 52 714.2 50 7192 48 7240 47 7287 730 
76 77 79 80 81 82 83 85 86 

740 6949 57 7006 56 7062 55 7117 54 7171 5:3 7224 51 7275 50 7325 48 7373 740 
76 78 79 80 81 82 81 85 86 

750 7025 59 7084 57 7141 5() 7197 55 7252 54 7306 53 7359 51 7410 49 7459 750 
76 77 78 80 Sl 83 84 85 86 

700 7101 60 7161 58 7219 58 7277 56 7333 56 7389 54 71143 52 7495 50 7545 760 
76 77 79 80 SI 82 83 84 85 

770 7177 GI 7238 60 729S 59 7357 57 7.114 57 7471 55 7526 5:3 7579 51 7630 770 
76 77 78 80 81 82 83 84 85 

780 7253 62 7315 61 7376 61 7437 58 7495 58 7553 50 7609 54 7(163 52 7715 780 
75 77 79 80 81 82 83 84 85 

790 7328 64 73!)2 63 745,5 62 7517 59 7576 59 7635 57 7692 55 7747 53 7800 790 
75 77 78 79 81 82 83 84 85 

800 7403 66 74(;9 64 7533 63 7596 61 7657 GO 7717 58 7775 56 7831 54 7885 800 
76 77 78 79 81 82 83 84 85 

-
810 7479 67 7546 65 7611 64 7675 63 7738 ()J 7799 59 7858 57 7915 55 7970 810 

75 77 78 79 80 81 82 8·i 85 
820 7554 69 7623 66 7()89 65 7754 64 7818 62 7880 60 79~1 0 59 7999 56 8055 820 

75 76 78 79 80 81 82 83 85 
830 7029 70 7699 68 7767 66 7833 65 7898 63 79Gl 61 8022 60 8082 58 8140 830 

75 76 77 79 80 81 82 83 84 

840 7704 71 7775 09 7844 68 7912 66 7978 (14 8042 62 8104 61 8165 59 8224 840 
75 7<i 78 79 80 81 82 83 84 

s.so 7779 72 7851 71 7922 69 7991 67 8058 65 8123 63 8186 62 S248 60 8308 850 
75 76 77 78 80 81 82 83 84 

860 7S54 73 7927 72 7999 70 8069 ()9 8188 66 8204 64 8268 63 8331 61 8392 860 
75 76 77 78 79 81 82 83 84 

870 7!)20 74 8003 73 807() 71 8147 70 8217 68 8285 65 8350 64 8414 62 8476 870 
74 76 77 78 79 80 82 83 84 

880 8003 76 8079 74 8153 72 8225 71 8296 69 S365 67 8432 65 8497 63 8560 880 
74 75 77 78 79 80 81 83 84 

890 8077 77 . 8154 76 8230 73 8303 72 8375 70 8445 68 8513 67 8580 64 8644 890 
74 75 76 78 79 80 81 82 84 

900 8151 78 8229 77 8:~06 75 8381 73 8454 71 8525 6~) 8594: 68 8662 66 8728 900 

v. ~ (c) (10.351) dif. ( 10.839) dif. ( 11.350) di!. ( 11.885) dif. ( lZ.445) dif. (13.032) dif . (13 . 646) di !. ( 14 . 289) dif. < 14 .0201 di t . ( c) 
Log. C 1.015 1.035 1.055 1 075 1.095 l.115 1.135 l.155 1.175 Log. C 
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TABLE VI. 
ANGLE OF FALL. 

Log. C 1.015 1.035 l.055 1.075 1.095 1.115 1.135 l.155 1.175 Log. C 

v. (r) ( 10.33J)dil . ( 10 .830) di!. ( 11. 3~0) dif. ( 11.886) dif. ( 12.445) di!. ( 13 .032) rlir . ( la .oio) dif . ( 14.280) dif. (14.962) dlf. ~ v. 
600 5408 19 5389 20 5369 21 5348 22 5326 24 5302 25 5277 26 5251 27 5224 600 34 33 32 31 30 29 28 27 26 
(HO 5442 20 5122 21 5401 22 5379 23 5356 25 5331 26 5305 27 5278 28 5250 610 

33 32 3l 30 29 28 27 26 25 
(;20 5475 21 5454 22 5132 23 5409 24 5385 26 5359 27 5332 28 5301 29 5275 620 32 31 30 29 28 27 26 25 Z.1 630 5507 22 5485 23 5462 24 5438 25 5413 27 5386 28 535S 29 5329 30 5299 630 32 31 30 28 27 26 25 21 23 

640 5539 23 5516 24 5492 20 546G 26 5440 28 5412 21) 5383 30 5353 31 5322 U.10 31 30 29 28 26 25 24 23 22 
650 5570 2,i 5546 25 5521 27 5494 28 5466 29 5437 30 5407 31 5376 32 5344 650 

30 29 28 27 25 24 2:1 22 21 
660 5600 25 5575 2U 51;.19 28 5521 30 5491 30 5461 31 5430 32 5398 33 5365 660 2!) 28 27 26 25 23 22 21 20 

670 562!) 2(1 5603 27 5576 20 5547 31 5516 32 5484 32 5452 33 5419 34 5385 670 
29 28 26 25 24 23 21 20 19 680 5658 27 5G31 29 5602 30 5572 32 5540 33 5507 34 51.71$ 34. 5139 35 51.04 680 2!) 27 26 24 23 22 21 20 19 690 5687 2!) 5658 30 5628 32 5596 33 5563 34 5529 35 5494 35 5459 36 5423 690 28 27 25 24 23 22 2 .I LO 18 

700 57l5 30 5685 32 5653 33 5620 34 5586 35 5551 36 5515 37 5478 37 5441 700 27 26 24 23 22 21 20 HI 17 
710 5742 31 571 1 34 5677 34 5643 35 5608 3() 5572 37 5535 38 5497 39 5458 710 

2u 24 23 22 21 20 10 18 17 720 5768 33 57313 35 ~700 35 5605 3() 5629 :Ji 55!l2 :lR 5554 39 5515 40 5475 720 
25 23 22 21 20 19 JS 17 16 730 5793 35 5758 36 5722 36 5686 37 5649 38 5611 39 5572 40 5532 41 5491· 730 
24 23 22 21 20 19 18 17 16 

740 5817 36 5781 37 5744 37 5707 38 5669 39 5630 40 5590 4 l 5549 42 5507 740 2a 22 21 20 19 IS 17 16 15 750 5840 37 5803 38 5765 38 5727 39 5688 40 5648 41 5607 42 5565 43 5522 750 
23 22 21 20 19 18 17 l (j 15 760 5863 38 5825 3!) 5786 39 5747 40 5707 41 5006 42 5624 43 5581 44 5537 760 
22 21 20 19 18 17 16 15 14 

770 5885 39 58'16 40 5800 40 5766 41 5725 42 5683 43 5610 44 5596 45 5551 770 
21 20 19 18 17 16 15 14 13 780 5900 40 5866 41 5825 •11 5784 42 5742 13 5699 -¥1 5655 41) fi610 40 5564 780 
20 10 18 J7 l(j 15 14 13 12 

790 592Ci 41 5885 42 5843 42 5801 43 5758 44 5714 45 5669 46 5623 47 5576 790 
19 18 17 16 1.5 14 13 12 11 

800 5945 42 5903 IJ.3 5860 43 5817 44 5773 45 5728 46 5682 47 5635 48 5587 800 
19 18 17 15 14 13 J2 lJ 10 

810 59li!J. 43 5921 44 5877 45 5832 45 5787 46 5741 •J:7 5694 ~lS 5640 49 5597 810 
18 17 JG 15 I <~ 13 12 :I I ~o 

820 5982 44 5938 45 5893 4.6 58'17 46 5801 47 5754 18 5706 4!l 5657 50 5607 820 
17 17 16 15 14 13 .1.2 11 10 830 5999 44 5955 1(1 5909 47 58()2 47 5815 48 5767 49 5718 50 5008 51 5617 830 
17 16 15 l4 13 12 11 10 9 

840 601() 45 5971 47 5!)24 18 5876 48 5828 '.19 5779 JiO 5729 51 5(178 52 5626 840 
16 15 14 13 12 l I 10 9 9 

850 6032 46 5986 48 5938 49 5889 49 5840 50 5790 51 5739 52 5687 52 5635 850 
16 15 J •1 13 J2 J l 10 10 !) 

860 6048 47 6001 .j!) 5052 50 5!l02 50 5852 51 5801 1)2 5749 52 5697 53 5644 860 
15 14 13 12 11 10 !) !) s 

870 Ci0G3 48 11015 60 5965 51 5914 51 5863 52 5811 ,53 5758 52 5706 54 5652 870 
14 13 12 l l 10 9 9 8 7 

880 6077 -19 6028 51 5977 52 592,5 52 5873 53 5820 53 5767 53 571 ·1 55 5659 880 
I I 12 I I 10 9 !) 8 7 7 

890 6091 51 6040 52 5988 5;3 5935 53 5882 53 5829 5-1- 5775 51 5721 55 5666 890 
13 12 l I 10 9 8 7 6 6 

-
900 6104 52 6052 53 5999 54 5945 54 5891 54 5837 55 5782 55 5727 55 5672 000 

~ v. 
c) o o 351) di r. ( 1 0. S :l~l diL ( 11.360) di ( . (11.885) dif. (IZ.4 45) dir. oa .032) dif. (13.0 18) 1liL ( t4 .~8U) JH. ( 14 . 062) diL (c) ~ 

Log. C 1.015 l.Oa5 1.055 1.075 1.095 1.115 1.135 I 155 l.17Fi Log. C 
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TERMINAL VELOCITY. 
TABLE VI. 

Loi;i-. C J..015 1.035 1.055 1.075 1.095 J. I 15 l. l3li 1.155 1.175 Log. C 
l~c) oo.a5 11 <1 1r. (10.830) di r. (11.:1001 dir. ( l l.885) dir. ( 1 2. ~·15) dif (13.032) di [ . (1 3 .640) dif. ( 14.289) dir. 04.962) dlf. (c) "/. 
v. ,,.,...- v . 

600 3691 37 3728 38 3766 39 3805 41 3846 42 3888 42 3930 -13 3-073 4-1 4017 600 
20 21 22 23 24 25 27 28 30 

-
Cl!O 3711 38 3749 3!l 3788 40 3828 42 3870 43 3913 44 3957 44 4001 46 4047 CHO 

20 21 22 23 24 26 27 29 31 
620 3731 39 3770 ·10 3810 41 385L 43 3894 45 3939 45 398-1 4G 4030 4~ 4078 G20 

19 20 22 23 24 25 27 29 31 
630 3750 40 3790 42 3832 ·12 3874 4-1 3918 4() 39&! 47 4011 48 4059 50 4109 G30 

jg 2l 22 23 21i 26 28 29 31 

640 3769 42 3811 43 3854 43 3897 4·Cl 3943 47 3990 49 4039 49 4088 52 4140 040 
20 21 22 24 2li 2G 27 29 31 

650 3789 43 3832 44 3876 45 3921 47 3968 48 4016 50 4066 51 4117 54 4171 650 
19 21 22 24 25 27 28 30 31 

G60 3808 '15 3853 15 3898 47 3945 48 3903 50 4043 51 4094 53 4147 55 4202 GGO 
19 2l 23 24 25 26 28 30 31 

670 3827 47 3874 47 392l 48 3069 40 4018 51 4069 53 4122 55 4177 56 4233 670 
20 21 22 24 26 27 28 29 31 

680 38-17 48 3895 48 3943 50 3993 51 40!4 52 4096 54 4150 56 4206 58 4264 680 
19 20 22 24 211 28 29 30 31 

690 3866 119 3915 50 3965 52 4017 53 4070 54 412'1 55 4179 57 4236 59 4295 690 
19 20 22 24 26 28 30 31 31 

700 3885 50 3935 52 3987 54 4041 55 4096 56 4152 57 4209 58 4267 59 4326 700 
19 21 22 24 25 27 28 30 32 

710 39()t1 52 3956 53 4009 50 4065 56 4121 58 4179 58 4237 60 <.1:297 6 L 4358 710 
19 2t 22 24 26 27 28 30 32 

720 3023 54 3977 54 <103 1 58 4089 58 4147 5~) 4206 59 ·1·265 <12 4327 63 4390 720 
1 !) 21 23 24 25 27 29 30 32 

730 3942 56 3998 56 4054 59 4113 5!) . 4172 61 4233 61 4294 63 4357 65 4422 730 
1 !) 20 22 2'1 20 27 28 30 32 

740 3961 57 •1018 58 •1076 61 4137 61 4198 62 4260 62 4322 65 4387 67 4454 740 
20 21. 22 21 25 27 29 30 32 

750 3081 58 4039 59 4098 63 4161 62 4123 64 4287 64 4351 66 4417 69 4486 750 
20 21 23 24 25 27 2!l 31 32 

4001 59 40f,O 61 4121 64. 
. 

4518 760 760 4185 63 4.248 66 4314 66 4380 68 4448 70 
20 22 23 24 26 27 29 30 32 

770 4021 lil 4082 G2 •1144 05 420~) 65 4274 67 4341 68 4409 69 4478 72 4550 770 
20 21 23 24· 25 27 29 31 32 

780 780 4041 62 4103 64 4167 66 4233 66 4299 69 4368 70 4438 71 4509 73 4582 
2-0 21 2.1 24 26 27 29 30 32 

790 790 4061 63 4124 66 4190 67 4257 68 4325 70 4395 72 4467 72 4539 75 4614 
20 22 23 24 26 28 29 31 32 

- -
800 4081 65 4146 67 4213 68 4281 70 4351 72 4423 73 4496 74 4570 76 4646 800 

20 21 23 24 2(i 28 29 31 33 
-

810 4101 66 4167 69 4236 69 4305 72 4377 74 4451 74 4525 76 4601 78 4679 8 10 
20 22 23 25 26 28 30 31 33 

820 820 4121 08 4189 70 4259 71 4330 73 4403 70 <.1:479 76 4555 77 4632 80 4712 
20 22 2ll 25 26 28 30 32 33 

830 830 4141 70 4211 71 4282 73 4355 74 4429 78 4507 78 4585 7!) 4664 81 4745 
21 !&2 23 25 27 28 30 32 34 

840 4162 71 4233 72 4305 75 4380 76 4456 70 4535 80 4615 81 4696 83 4779 840 
21 22 21 25 27 28 30 32 34 

850 850 4183 72 4255 71 4329 76 4405 78 4'l83 80 4563 82 4645 83 4728 85 4813 
20 22 23 25 26 28 30 32 34 

860 suo 4203 74 4277 75 4352 78 4430 79 4509 82 1591 81 4675 85 4760 87 4847 
20 22 23 25 26 28 30 32 34 . 

870 4228 70 4299 711 4375 80 4455 80 4535 8~1 4619 86 4705 P.7 4792 8!) 4881 870 
21 22 23 25 27 28 30 32 3•J: 

880 880 4244 77 4321 77 4398 82 4480 82 4562 85 4647 88 4735 89 4824 9J 4915 
21 22 24 25 27 29 30 32 34 

890 890 4265 78 4343 79 4122 R3 4505 84 4589 87 4676 89 4".'65 91 4.S.56 93 4949 
21 22 24 25 27 29 31 33 35 

-
SlOO 4286 79 4365 81 4446 84 4530 86 4616 89 4705 91 4796 93 4889 95 4984 900 

V. v. 
l./cC) (10.861) dlf. (10.839) dit. (1J.3fl0) clif. (1 1.885) dif . ( 12.446) dlf. c1a.oa2> dlr. (13.646) di( . (14.289) dif. \ ( 14.062) diC. ( c 5"""'-

Log. C 1.015 1.035 1.055 1.075 1.095 1.115 1.135 l.155 1 .. 175 Log. C 
, 
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TABLE VI. 
<P=40. 0 RANGE. 

Log. c J.015 1.035 1.055 1.075 1.095 J.115 J.J35 1.155 1.176 T.og. C 
~) ( 10. 361) dlf. (10 . R30) dif. (11.SSO) dif. (I I.SSS) di!. (l! . 445) di f . (13 .032) dif. ( 13.04&) di!. ( 14 . 289) dif . ( H .962) di!. ~ v. 

llOO 21339 :!38 21077 337 22014 337 2'.2351 337 22688 337 23025 33U 23361 334 23695 334 2402{) 6()() 
11i:3 478 •194 510 520 511:~ 563 1)78 595 - - - . . 

010 21802 35;3 22155 353 22508 35;3 t'..!861 ;J5;j 23214 354 2356.'i 353 23921 ;~-;2 21273 351 2 H\21 610 
'1(i8 48•1 500 IH7 53·1 55 1 ofiS 5SFi 603 

(~20 22270 3UO 22G:,!9 360 23008 370 2:1378 370 2:!748 37 I :.! 11 I 0 370 24489 36~) 24858 3(1!) :.!5227 (;20 
"7::1 489 50() 523 54() 557 575 5V3 (ii 2 

(j;J() 2'.?743 !186 23128 386 23514 3 7 2:!001 3 ·7 24288 3 ·~ 211i7U 388 2.'i06.J 387 2.') 151 3AA 258.'!9 630 
•177 494 51 I 529 547 565 583 ri-02 621 

ll 10 232'20 .J02 2:11i2'.t 403 24025 405 2-1430 105 24835 4()11 2521 I 400 25(; 17 406 2fi053 407 2HHiO 640 

I 182 500 iil8 S:J(j 55,1 572 591 611 6.'30 
liTiO 2:J702 ·120 21122 -121 24543 42.1 24066 423 25389 42-1 25!>13 •125 2U238 •l2G 2606 1 42(1 27000 f\.50 

le!) 507 525 513 5t!2 !)~ l fiOO U I 9 G.3!l 
t;tiO 211!11 1:$8 211129 4a9 250t~'l 111 2r.r>O!) 142 2.'i051 4.1a 21i:l!l-1 444 26838 415 272~ ·I l (j 27729 660 

191 512 n:n 550 5(}9 58!1 009 tlZQ ()..19 

ti70 2 16S5 -156 25141 4!'>8 2559'J 160 2tl059 IGI 26520 lfi.1 2(i!l 3 41i I 27447 465 27!H2 46H 2'l:J78 670 
500 51 !) 5ab 557 f)77 597 ij 17 U:~7 6.58 

(i 0 2!il . 5 175 25660 477 2(il37 ·179 26611> ·181 27097 •IR:l 27!'>80 4R I 2.'lO!Yl 1 R5 2 549 4R7 2no:l6 680 
!'i()I; 521 5 14 15&1 584 60.J 625 ~(! 6(17 

(ii)() 2!ili90 4!).1 21\184 497 2{i681 499 27180 501 27681 503 2818'1 505 28689 506 21)195 508 20703 GOO 
Ii 10 s:iO 550 571 5!12 6 1:! (i34 61i!; 676 

-
700 211200 511 211714 5 17 2723 1 520 27751 522 28273 5Z.1 28797 526 29323 527 2!18SO 520 30:J7!l 700 

51H li36 558 579 (j()() 021 (j 12 6(13 691 - - - -
71 () 2il7 Iii !i.11 27250 5.39 277 !) 5-1 I 2!<3:i0 513 2 73 545 2!) 118 547 2!)005 54 :!051 :l 51;() :11 O<l3 710 

524 5·!5 566 5b7 600 630 li51 672 693 
720 27240 r,55 27795 560 28355 51\2 2'!!) 17 li!i5 2!ll82 5fl6 300 IR .'i6: 30616 569 :11185 571 ;j 1700 720 

529 li50 572 5!).l 610 638 660 U!\ I 702 
730 27769 576 2S345 $2 21>927 5$1 2!1511 587 30098 SS aoo.qo soo 31276 600 31 ROO fi!l2 :32-158 730 

536 55S 580 f,()2 (12.J 64tl 6& 690 712 

740 2S305 li9 2'!\103 604 2!1507 Ci06 !301 13 009 :l0722 (l J() :11:i:i2 1112 :JHH4 H12 :l2556 Ul.J :{at 10 740 
6ll 561 586 (!09 G:31 65-1 (175 (j!)~ 721 

7fi() 288<1 ll 02 L 20 l(i7 62($ 30003 G29 :30722 (i;{ l ::1J353 632 3 1 IIBli (i:l I 32619 635 :J32n·I (l;j7 :l3891 750 
548 570 59a (lJ(j 03() (1(12 GS5 70~ 731 

700 2!)3().1 U.13 30037 61!) 30ll.136 1152 :H3&C\ 651 31992 65.'i a2617 fi.57 ::13304 (i5S a3962 0<10 :l4U22 760 
5.;.1 577 600 623 647 671 695 711\ 741 

770 2[1948 666 30014 672 3128(1 675 31961 (i78 32(;39 679 :l:l:J IS 681 :13999 681 :14080 68:! 3!):l(i3 770 
6Gl - - (jO, C)31 6.55 67!1 703 727 750 al ,, 

780 30509 (I{)() 31199 695 31 94 698 :!2592 iO-J I 3:{2!}.1 70:J 3:l!l07 701i :J.J702 70.5 3,').107 706 36113 ~w ,, 
5GU 590 61 I 638 Gft2 GR7 71 I 73U 760 

790 :!1075 711 31789 719 3250$ 722 332.10 726 33956 728 31118 I 72!J 35113 730 3til43 730 3fiR73 790 
5i2 590 621 615 670 695 720 715 770 

- -
HOO :JH\17 738 32385 744 33129 746 33875 751 34.626 753 35379 75 1. 36133 755 36888 755 :l7()113 800 

579 601 628 651 G79 701 729 7.5 '1 780 

IHO :122211 7()3 321189 768 3:l71i7 772 :34529 77(i 35305 778 3001$3 77fJ 30862 7 0 :l7(11J2 78 1 3, 12:J 10 
S.C\6 61 1 63(i (j(j2 <187 712 738 71)4 7!)() 

820 :J2812 788 3:3000 79a 3-1303 798 31il!ll 801 35992 M3 3(1705 805 37600 806 38400 807 39213 8'.?0 
li02 Cl I~ 644 f17 I 607 72:l 7·19 771) 801 

830 :l:l401 814 3 1218 Sl!l 350::17 825 3/if\(12 827 :J6()89 1<21) :17/il!l R:l l 38'.l'I 0 8:l2 !'1918J 831! 4(){) 14 830 
(j()() 626 01;3 079 70!) 732 758 785 8 11 

R·IO :!4001 840 34844 8'16 35(1!)() 85 1 :JU541 8ii3 :J739'l RJ;r. :JK250 • 57 :19107 859 39900 81)!) 40825 MO 
(1()7 6:J:1 (i(j() f.AA 71.'l 741 768 7!!4 82 1 

l.50 :i1u11 ()6 35477 87:3 :36.1SO S79 37229 880 38109 ' ~2 3))991 bS I ;39g75 885 40760 AAll •II f>-16 8.50 
Ill 6 Ct4:J 009 695 -2'> 749 776 S03 31 I -

800 35227 8!)3 3lil 20 899 :17019 905 :l7!l24 !>07 3&).} 1 !)()9 :l9740 9 11 4065 1 912 41563 914 42'177 • 110 
li25 f.52 67 704 731 71i8 785 S l3 ' II 

b70 35852 !)20 30772 925 37G!l7 93 1 :J8U2S 934 39562 !l!'IG 40198 93, 41436 940 42376 9 12 43318 870 
(i3J ()5!) 681\ 713 740 7(18 796 82·1 8/i2 

880 3648:J 9·18 3743 1 !J52 38383 95 :.1934 1 90 I •10302 tlO I ·112(16 9Gll ·12232 968 43200 970 4•1170 880 
038 (i(l(i tifl I 722 71i0 77 806 8:!4 803 

800 37121 076 38007 ORO 3H077 9RO <I 00t):l 089 4 1052 902 112()41! !)\)-1 ·1:1038 !JOO •14034 !)!)!) 11 /j()3:J 8!)0 
645 673 702 730 758 7R(i Rl !i 845 875 

-
900 377 (l(I I ()().l 38770 1009 30779 1014 40703 1017 41810 1020 42830 1023 43853 102(i -14 79 I 029 4/iOO.<\ 000 

IX ·~ ) (10. 361 ) di(. ( 10.839) di!. (11 .360) d al . ( 11 SSS) di!. (12. 44$) d1I. ( 13 .03!) da l . ( 13 . 046) dif. tl4 . 2SO) d il. ( 14 .962) dif . 
Log. 0 J.015 1.035 J.055 1.071; 1.095 1.115 1.135 L 151> 1.175 Log. C 
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TIME OF FLIGHT. 
TABLE VI. 

Log. C J.015 1.035 1.055 ] .075 1.095· l. I 15 l.135 1.155 l.175 Log. cl 
~ (10 .351) dif. 

I 
{10.839) dif. (1 1.350) dif ( lt.885) dif. (12.4•15) di!. ( 13 . 032) dif. ( 13.646) dif. (14.289) di f. (14.962) dil. sx 

. v . 
ooo 6543 44 6587 43 66.10 42 6672 41 (i713 40 6753 39 6792 39 6881 38 6869 600 

85 87 89 90 92 03 94 95 96 
-

610 6628 46 6674 45 6719 43 6762 43 6805 41 6846 40 6886 40 6926 39 6965 610 
85 86 88 !JO 91 93 05 90 • 97 

020 671.3 47 G7l>O 47 6807 45 6852 4'1 689(; 113 ()939 52 6981 '!Fl 7022 40 7002 (120 
86 87 88 90 91 93 94 95 96 

630 6799 48 6847 48 6895 47 6942 45 6987 45 7032 4.3 7075 42 7117 41 71 58 l\30 
85 87 88 89 91 92 94 96 97 

640 6884 50 6934 49 6983 4:8 7031 47 7078 46 7124 •15 7169 44 7213 42 7255 0-10 
85 86 87 SU 91 93 9.1 95 97 

050 6969 51 7020 50 7070 50 7120 49 7169 48 72 17 46 7263 45 7308 44 7352 ()50 
86 88 89 90 92 9:l 95 96 97 

600 701i5 53 7108 51 7159 5J 72 1.0 51 72(il 4!) 7310 •18 7358 4(1 7404 45 7 <1 I!) (i60 
85 87 80 ~JO 91 9;~ 94 95 96 

670 714.{) 55 7195 53 7248 52 7300 52 7352 !ii 7·103 4!) 7452 47 7499 '1G 7545 <170 
80 87 88 00 92 93 94 96 97 

080 7226 5(j 7282 54 7836 54 7390 54 7444 52 7·Hl6 !iO 7546 1.1!) 7595 47 7642 (i80 
85 87 8~) ()0 91 92 !:M 95 97 

Cl!lO 7311 58 7369 56 7,125 55 7480 55 7.'i35 53 7588 52 7640 50 7690 49 7739 (190 
85 87 S!l 91 92 93 9,1 05 !~6 

700 7396 60 7456 58 7514 57 7571 56 7627 54 7!i81 53 7734 51 7785 50 7835 700 
85 87 89 90 91 93 91. 1.15 96 

710 7481 62 7543 60 7603 58 7661 57 7718 56 7774 5-1 7828 52 7880 51 7931 710 
85 86 88 90 91 92 9a 95 97 

720 7506 03 7029 62 7691 60 7751 58 7800 57 7866 55 7921 54 7975 53 8028 720 
85 87 88 89 91 93 9,1 95 96 

730 7651 65 7716 63 7779 61 7840 60 7900 59 7959 56 8015 55 8070 54 8124 730 
85 86 88 !JO 91 92 !)4 95 96 

740 7736 66 7802 65 7867 63 7930 61 7!l91 60 8051 58 8109 5(l 8lli5 55 8220 740 
85 87 88 80 91 92 !l3 95 S)(i 

750 7821 68 7889 66 7955 611 8019 03 8082 61 8L43 59 8202 5 8260 56 8316 750 
85 86 87 89 90 92 94 95 96 

7(1() 7906 69 7975 67 8042 66 8108 64 8172 63 S235 61 8296 59 8355 57 8·l12 760 
81J 86 88 89 91 92 94 !)5 96 

770 7090 71 8061 69 8130 67 8197 66 8263 G4 8327 63 8390 GO 8450 58 8508 770 
8.5 86 87 89 91 93 94 95 96 

780 8075 72 8147 70 8217 69 8286 68 8354 66 8420 61 8484 (il 8545 5\) 8604 780 
S,1 86 88 90 91 ()2 93 9,1 96 

790 8159 74 8233 72 8:305 71 8376 69 8445 (;7 8512 65 8577 62 8639 61 8700 790 
84 &5 87 89 91 92 93 95 96 

800 8243 75 8318 74 8392 73 8465 71 8~:-16 68 8604 6(\ 8670 ()4 8734 62 8796 800 
85 8(> 87 88 89 91 ~)3 1)11 !)(} -

810 8328 76 8404 75 8479 74 8553 72 8625 70 8695 68 87()3 65 8828 64 8892 810 
85 87 88 89 90 9l 92 94 95 

820 8'U 3 78 8491 76 8567 75 8642 73 8715 71 8786 69 8855 67 8922 65 8!)87 S20 
85 86 87 88 89 91 \)3 94 95 

830 8498 79 8577 77 8654 76 8730 74 8804 73 8877 71 8948 68 9016 66 9082 sao 
85 86 88 89 90 91 92 !l4 95 

840 8583 80 8663 79 8742 77 8819 75 8894 74 8968 72 9040 70 9110 67 9l77 840 
84 86 87 8!) 90 91 1)2 93 95 

850 8667 82 8749 80 8829 79 8908 76 8984 75 9059 73 9132 71 9203 69 9272 850 
85 87 88 89 91 92 93 94. 95 

860 8752 &l 8836 81 8~)17 80 8997 78 9075 711 9151 74 !l225 72 9297 70 1)367 8()() 
84 86 88 89 90 92 93 94 95 

870 8836 86 8922 83 9005 81 908G 7!) 9165 78 9243 75 9318 73 0391 71 9462 870 
85 86 87 88 90 91 93 94 95 

880 8921 87 9008 84 9092 82 9171J 81 9255 79 9334' 77 9411 74 948(i 72 0557 880 
84 80 88 89 90 91 1)2 94 95 

890 9005 89 ll094 86 9180 SH 9263 82 9345 so 9425 78 9503 76 9579 73 9052 8UO 
85 86 87 89 90 91 U2 !)3 95 

900 9091) !)Q 9180 87 9267 85 9352 8.'3 9,135 81 95 l (i 79 9595 77 9672 75 9747 900 

% (c) (10.351 ) dif. (10 . 839) dif. (11.350) di f. (I I.885) dif. (12.44~) dif. (1 3.032) dif. (1 3 .646) di f. ( 14 . 280) dif. (1 4.902) dlf . (~ ( ) 
L og. C l.015 1.035 1.055 l.075 1.095 1.115 1.135 l.155 1.175 Log. 0 
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TABLE VI. 
ANGLE OF FALL. 

Log. C 1.015 1.035 1.055 1.075 1.095 1.l15 1.135 1.155 1.175 Log. Cl 
1~? ( 10.351) dif. ( 10.839) dif. ( 11 ,360) dlf. ( l 1.886) dlf. ( 12.445) dif. (13 032) dlf. (13 640) dlf. (It 289) dif. (H.062) dif ~ v. v. 

uoo 5945 17 5928 J8 5!)10 19 5891 20 5871 21 58/JO 22 5828 23 5805 23 5782 600 33 32 31 31 30 29 28 27 26 ---
610 5978 18 5!)00 J9 5!)41 l!J 5022 21 5901 22 5879 2.1 5856 21 5832 z.t .5808 610 32 32 31 30 30 29 28 27 25 620 0010 18 5992 20 5972 2-0 5952 21 5931 23 5008 24 5884 25 5859 26 5833 620 31 31 30 2!) 2S z,~ 27 26 24 630 0041 18 1)023 21 H002 21 5981 22 5959 2a 5936 25 5911 26 5885 28 5857 630 30 20 29 28 27 26 25 24 23 
610 6071 19 6052 21 6031 22 (i009 23 5986 2'1 5!l(j2 26 5$)36 27 5009 29 5880 640 30 29 28 27 26 25 z,i 23 22 050 6101 20 UOSl 22 (1059 23 6030 21 6012 25 li087 27 59(\0 28 5932 30 5\102 USO 29 2S 27 21i 25 24 23 22 21 660 6130 21 6109 23 6086 2-1 6062 25 6037 26 0011 28 5983 29 59&1 31 1\$)23 660 

28 27 26 25 24 23 22 21 20 
670 6158 22 6136 z.t 0112 25 6087 26 6061 27 1;034 29 6005 30 5975 32 5!J.13 670 28 27 26 2-~ 22 21 20 1!) 18 680 6180 23 ()163 25 6138 27 6111 28 6083 28 fl055 30 6025 31 5994 33 5!l61 680 28 2(; 25 2a 22 21 19 18 17 li90 (;214 25 1uso 2n 6 Hl3 21) Gl 34 2!) 6105 20 fl076 32 604.4 32 fl012 34 5078 600 2() 25 23 23 22 20 IH 17 1() 
700 6240 26 Ci214 28 (jl86 29 6157 30 6127 31 0096 33 60()3 31 6029 35 5091 700 26 25 24 22 20 19 18 17 15 
710 6266 27 623!) 29 6210 31 6179 32 G1·17 32 6115 3-J 6081 35 00.16 37 6009 710 25 2'1 23 21 20 18 17 16 15 720 629l 28 6263 ao 6233 33 6200 33 6167 3'.l 0133 35 GOOS 3U 6062 38 G024 720 2'1 2:J 21 20 10 18 16 15 14 7:30 6315 29 (\286 32 6254 34 6220 34 6186 35 6151 37 6ll4 37 6077 39 6038 730 23 2 J. 20 19 18 17 16 l~t 13 
7·10 6338 31 6307 33 6274 35 6230 35 6204 36 6168 38 . 6130 39 0091 40 6051 740 22 20 19 18 17 16 15 14 13 750 6360 33 0327 34 6293 3() 6257 30 6221 37 (1184 39 6145 40 6105 '11 6064 750 

21 20 19 18 16 15 14 13 12 700 6381 34 63-!7 35 6312 37 6276 38 0237 38 6199 •10 0159 41 6118 42 6076 760 21 19 18 17 16 l <J 13 12 12 
770 64-02 36 6366 36 6330 38 6292 30 6253 40 0213 41 0172 <12 ()130 42 0088 770 20 I !) 17 16 15 ' 'l 13 12 11 780 H422 37 6385 38 Ci3<17 39 6308 40 6268 41 0227 42 {)185 43 (jl42 43 0099 780 

18 17 16 15 14 13 12 J 1 JO 7()0 6440 38 6402 39 6363 40 <1323 41 6282 42 (i240 4~ 6197 44 6153 44 6109 790 
17 I fl 15 14 13 12 lJ 10 9 

800 0457 39 6418 40 C.378 41 (1337 42 6295 43 G262 44 6208 45 6163 45 6118 800 17 16 15 14 13 12 Jl 10 9 
-810 6474 40 fi.134 'I I 0393 42 0361 43 6308 'J4 6264 45 6219 41> 6173 46 6127 810 

16 15 14 13 12 11 JO 9 8 820 6400 41 64'19 42 6407 43 6364 14 6320 •15 6275 'Ill 6229 47 (j 182 47 613.5 820 
15 11 13 ] 2 11 JO 9 8 7 8:!0 6505 42 6463 13 6420 44 6376 45 6331 46 6285 47 (1238 4-8 61()0 48 6142 830 
15 14 12 11 10 9 8 7 7 

840 6520 43 64.77 45 (i.132 45 6387 46 6341 47 6294 48 6246 49 6197 48 6149 840 
14 13 12 10 9 8 7 7 G 850 653t1 4-1 6-190 <Jfi (i.144 47 r,;191 47 6350 48 0302 19 6253 10 6204 49 6155 850 
13 J2 1 1 10 9 s 7 6 5 860 6547 45 6502 47 fi.!55 48 6'107 48 6359 49 6310 50 62CIO liO 6210 50 6160 860 
12 11 JO 9 8 7 6 5 11 

870 6559 46 6513 18 6'.165 49 lY!l6 49 6367 50 0317 51 {i2C16 51 G2l 5 51 fi 1 G1 870 
12 10 9 8 7 6 5 4 3 880 6571 48 6523 49 &174 50 6424 50 6374 51 6323 52 6271 52 6219 52 6167 880 
11 10 8 7 6 5 tj 4 3 800 6582 49 6533 51 6182 51 6431 51 6380 52 6328 53 6275 52 6223 53 6170 890 
10 9 8 7 5 4 1 3 3 

900 65!)2 50 6542 52 6490 52 6'138 53 6385 53 6332 53 !\279 1)3 6226 53 6173 900 

Xi ( 10.839) tlil. ( 11.350) di£. ( 11.886) dif. (12.446) dil. (13.032) di f. (13.046) dtr. (14 . 280) di(. 0Z ) (10.1161) di C. (14.962) dtr. 
Log. C 1.015 1.035 l.055 1.075 1.095 1.115 l.~35 1.155 1.J 75 J .. og. C 
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TERMINAL VELOCITY. 
TABLE VI. 

ILog. C 1.015 J .035 I .055 l.Oi5 1.095 J. 115 J. I 35 l.155 1.175 Log. 0 
~ (10.361) dif. (I0.839) dll. ( 11.350) di(. ( 11 .885) d if. (12 . 445) di(. (13.032) dir. (13.G4U) di f . (14.289) dlf. (14.002) di f . ~ 

. v . 
600 3780 :~9 3819 39 3858 40 3898 40 3938 4.1 3979 41 4020 ·12 ~OG2 ·l:.I 4105 000 

2:.l 23 2tJ 25 26 28 30 32 33 
-

610 3802 40 3842 40 3882 41 3923 41 3964 43 4007 43 4050 4.1 4091 41 •1138 GIO 
22 23 21 25 2(; 27 2!l 31 33 

620 3921 11 3865 11 3006 42 3918 42 3990 44 4034 45 407() ·Hi •1125 46 4171 620 
2:.l 2::l 24 25 26 27 2f) 3l 33 

630 3846 J2 3888 ·J2 3930 13 3973 43 4016 45 4061 ·17 •J 108 ·18 4156 48 1204 630 
21 22 23 25 27 28 29 31 33 

640 3867 43 3910 4:.1 3()53 45 3()()8 '15 11(}i3 4G 4089 ·18 4137 50 •II . 7 50 ·1237 640 
22 23 24 2.5 27 29 30 3l 33 

650 388() 44 3033 4'1 3977 46 4023 47 4070 48 4118 ·Hl •J.l67 51 4218 52 ·12i0 GSO 
21 2:.1 25 26 27 2!l 30 31 33 

GGO 3910 4H :1956 ·Hi ·1002 47 40 l!l 48 4097 50 .Jl-!7 50 4197 52 .J'.2-19 54 ·1303 GOO 
21 22 24 26 27 29 31 32 33 

670 3931 47 3978 •18 11026 •19 4075 41) 4124 52 4176 52 422 • 53 4281 55 4336 670 
22 23 24 20 28 2!) 31 33 34 

680 395:,l 48 '1001 •I!) 11050 51 <LIOL 51 4152 53 4205 /j·1· •J2SO 55 <1.:! 11t 130 4370 680 
21 2:1 21) 2<-i 28 29 31 32 34 

G90 3974 50 4024 51 4075 52 4127 53 1180 5'1 4234 5(j 4290 50 4346 58 4·104 (i()O 
21 22 211 20 28 30 a1 33 8~1. 

' 

700 3995 51 4016 13:i 1099 51 4153 55 4208 5(.) 4204 57 4321 58 1379 /jg 1·J38 700 
22 23 25 2(i 28 2!) 31 32 34 

710 4017 52 4069 55 1124 55 4179 57 4230 lj7 4293 59 1au2 59 4411 61 1172 71 0 
22 Z.I 25 2G 27 29 31 33 35 

720 40:!9 54 ·1093 lj() 4149 5() ·1205 58 4263 59 4322 Gl 4383 61 4444 03 11507 720 
22 23 24 26 28 30 31 33 35 

730 4061 55 411G 57 4173 58 ·1231 GO ·1291 61 1352 62 4-J 14 c;:~ 4·177 Ci5 45"12 730 
21 23 21 26 28 29 31 33 35 

740 4082 57 4139 58 4107 60 :J257 62 431!) 62 4381 64 4·115 G5 4510 67 4577 740 
21 22 2-1 26 27 29 31 :33 35 

750 4103 58 ·1161 60 4221 62 4283 63 1346 GI 4410 66 4476 67 45-J3 69 ·1612 750 
22 23 25 27 28 30 32 33 31) 

700 4125 59 1181 ll2 ·1216 61 4310 64 4374 66 4440 68 450 GS 4576 71 4647 760 
22 2'1 25 27 29 30 32 34 36 

770 4147 Ill 4208 63 ·1271 66 4337 66 4103 67 4470 70 45<10 70 4610 73 4683 770 
23 2-1 26 27 28 30 32 34 36 

780 4170 62 ·1232 05 •1297 (i7 ·1364 67 4431 69 11500 72 4572 72 116-1•1 75 4719 780 
22 21 25 27 29 31 32 34 36 

790 4192 64 4256 (i(j 4322 liO 4301 69 4±60 71 4531 73 4604 74 4678 77 1755 790 
22 21 26 27 29 31 32 3·1 36 

800 42111 66 4280 6 .J:~18 70 4418 7l 4'l:89 73 4562 7.1 41i:J() 70 ~17 l 2 7() 4791 800 
23 2·1 26 27 28 :10 32 34 37 

- -
810 4237 ()7 4304 70 11374 71 4'1115 72 4517 75 ·1592 7() 4Ull8 78 "746 82 4828 81 0 

22 i.1 25 27 29 31 3:~ 35 37 
820 •1250 ()9 4328 71 4399 73 41172 7·1 4546 77 4623 78 4701 80 ·1781 84 1865 820 

23 2l 2(l 27 29 31 33 3u 37 
830 1282 70 4352 7:.! ·1425 7•1 44!)1'J 76 4575 79 11051 80 47;!4 82 4816 80 1902 830 

22 24 26 28 30 31 33 35 37 

840 4304 72 4370 75 114/jl 7(1 cl527 78 •1605 80 4()85 82 1707 84 4851 88 4939 840 
23 25 2Ci 28 30 32 34 36 37 

850 4327 74 4401 76 4477 78 4555 80 4635 82 4717 8·1 ·1801 8G 4887 89 ·Hl76 850 
2'..! 21 26 28 30 32 34 36 38 

800 4349 76 4425 78 4503 RO .isss 82 4665 84 4749 8() 4835 88 4923 !)l 5014 800 
23 2J 26 27 29 32 34 36 38 

870 4372 77 .J1140 80 •lfi29 81 ·1010 84 4694 87 4781 4869 90 4959 93 5052 870 
22 24 26 28 30 32 35 37 39 

880 439.i 79 4473 $2 1555 83 4038 86 472-1 89 .J813 91 1190 I 92 4990 95 5091 880 
23 2-1 26 2S 30 32 34 37 39 

890 4417 80 #97 8·1 ·1581 5 4666 88 4754 91 4845 93 4938 ()5 5033 97 5130 890 
23 25 26 28 30 32 34 36 39 

-
900 4410 S2 452'2 5 4607 87 469l 90 4784 93 4877 95 4!l72 !)7 5011!) 100 5J69 900 
v. ~ I <c> (10.351) Jil. (10.830) dlf. (11.350) Jlf. ( 11.885) d ii. ( 12. 4•S) dif. (13.032) dif. (13.040) di(. (14 .280) dif. (14.962) Jir. (c) 
Log. 0 1.015 1.035 1.055 1.075 1.095 1.115 1.135 1.155 1.175 Log. C 

-
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INTRODUCTION TO TABLE VII 

Table Vll consists of extracts frorn Volume II of E xterior Ball,i;stic Table;s Based on JVurnerical I ntegrat£on 
(Ordnttnco D cparLment, U.S. 1\.r111y, 1931). 'fhc complete \ 'olu1no 11 includes t a bles of sunnnittd values of range, 
tilnc of ilighL, rema ining velocity, and ordinate (i.e., n1axirnun1 o rdiua t,c), for inilial velociLics fro1n 80 1n.s. to 
1000 n 1.i:;.1 a nd fo r values of Log C fro1n 0.000 to 1.250. For each of Lhcsc four elements t here a ro t,,vo ::Jorics of 
t~tblcs, oue for values of Log C from 0.000 1,o 0.600 and one for valuo::J of Log C from 0.650 to 1.250. Each of these 
t\70 series consists of sepa rate tables for ini tial velocities from 80 n1.s. to 200 rn.s. at inLervals of 4.0 111.s., from 200 
m.s. to 400 in.s. aL intervals of 20 m.s., and from 400 m.s. to 1000 m.s. at intervals of 40 tn.s. Thu::; lhore a re 58 
separate tables for each of t he four clc1ncnls, o r 232 separate tables in all; each separa te table for1ns one page. 

'fhc extracts given in this volume comprise tables only for the n1aximum ordinate, for vo.luci; of Log C frorn 
0.650 to 1.250 and of initial velocity from 000 ro.s. to 920 m.s. These extracts are adequate for tho delerroinatioo 
of maximum ordinates of trajectories for naval guns having a caliber equal to 6" or more. 

'rhis t a ble is in rnetr-ic units; the value of Log C, however, is found in I.he u::;ual manner, ernploying .English 
units. 'rhc derivat,ion and use of lhis table are explained in Chapters 7 ti.nd 8, Exterior Ballistic;s, 1.935. 
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TABLE VII. • 

V= 600 n1~ MAXIMUM ORDINATE. 
. 

Log C 0.650 0.700 o. 750 0.800 0.850 0.900 0.950 1.000 1.050 1.100 ], 150 1.200 1. 250 
.p deg. c 4.467 5.012 5.623 6.310 7. 071) 7. !)43 8 .913 l0.00 11.22 12. 51) 11 . 13 u;.s5 17 .78 

() 0. 0 0.0 o.o o.o o.o 0.0 0.0 o.o o.o o.o o.o 0.0 o.o 
1 5.3 5.4 5.1 5.1 5.4 5.5 5.5 5.5 I). 5 5.5 5.5 . ~ 5.5 i>. ,) 
2 20.6 20 .8 20.9 21. 0 21.2 21.3 21.4 21.5 21.6 21. 7 21 .7 21.S 21.9 
3 44.8 45.6 45.8 4(l. 5 110 . 6 47.0 47.2 47 .6 17. f) 4$ .2 48 .4 '18. () 48.7 
4 77.2 78.6 79.3 so.() 81. l 82. 0 82. 5 83.3 83. s S1L. 5 84 .9 85.3 85.7 

5 117.0 119.4 120. 6 123.0 124.0 126. l 127.0 128 .4 129.0 1:{0.4 131. 0 132.3 132 .0 
() 1()3 . () 167.4 16[).(l 172.9 174.8 177.8 179 . () 182. 1 u:;:{. 1 185 .'.l l Sti . G 18.'l .2 189.2 
7 216.5 221.9 225.-1 230. ·1 2:34. 0 237.7 240.l 243 .8 245.S 2~1!) . 1 250 .8 :J53. ;i :.!55. 1 
8 275.3 282.7 287.6 294.7 300. (; aos.o 308.5 313.7 316. s :J2l.3 a2a.s :l27. 8 330.3 
9 339.7 ;j·10. 3 350. 1 ao5.0 37;~. u :l70. l 384. 1 3!) I. 1 3()5 . 4 401.5 405. 2 410.9 414.2 

10 409 422 430 442 45:1 11 (iO 407 476 481 1189 111)4 502 506 
11 48•1 499 510 524 "'14 '" 5•17 556 5(i7 575 58·1 592 600 606 
12 563 581 59.5 612 624 640 652 606 676 687 (11)(1 706 714 
13 646 668 ()85 70li 721 740 75;3 770 783 7()7 sos 820 830 
J4 734 751) 780 803 S:.!:l 844 862 889 897 913 027 941 953 

15 826 855 879 906 92() 954 975 ll96 1010 10:35 1052 10fi8 1083 
16 022 054 983 10 14· 1041 1069 101)4 1118 1142 11 63 1183 1203 1220 
17 1021 1056 1091 1125 1157 1188 1218 1246 1273 1298 1~2~ 1343 136-1 
18 1124 1162 1202 12'10 1276 1312 1347 1379 1·1-10 14:39 1466 1490 1515 
JO 12:30 1 27~! 1318 1360 1402 1•141 l•l81 1517 1552 15$5 1616 1G44 1672 

20 1339 1388 1437 1·185 1531 1574 1019 1060 l 0!)9 1737 1772 1804 1835 
21 1452 1506 1560 1612 1065 1712 1762 1808 1851 1893 1932 1969 2003 
22 1568 1627 168(; 1744 1802 1855 1908 1960 :.!008 2055 2099 2 139 2177 
23 1686 1751 18Hi 1878 1942 2002 2059 2 U (i 2170 2222 2270 2315 '>·3 -7 ~· () 

2·1 1807 1878 1948 2017 2085 215 l 2216 2276 2337 2392 2446 2496 2543 

25 1031 2008 2084 2150 22:13 2305 2:175 2441 2507 2568 2627 2(181 273•1 
2(1 2059 :.! 142 2224 2301 2:384 2462 2535 2611 2682 2748 28 12 2871 2() 29 
27 2180 2277 2366 24"'> a_ 2-538 2622 2702 2782 2860 2!)31 3002 3066 :J l2S 
28 2322 2416 2510 2602 2(;95 2786 2875 2958 30•10 3120 31\15 3266 3332 
20 ~458 2557 2657 2756 2856 2951 :3050 3136 322'1 3313 3392 3470 3541 

30 2595 2701 2807 2.1) 13 3018 31 :!1 3225 3;320 34 111. :J:i08 0594. :l678 3754 

32 2876 2994 3115 3233 3352 3471 3584 3696 3804 3909 4007 •1102 419 l 
34 3166 3297 3431 3564 36\)5 3829 395() 408:'1 4205 ~I :J2:l. 44;13 4ii40 4642 
36 3463 3610 3756 3905 4048 4197 4340 4479 4616 474(> 4872 49$9 5104 
3 3768 3929 4088 4252 44l2 4573 4732 4SS-t 5036 5178 5:320 5450 5576 
40 4078 4253 4•!28 1.605 478:l 4957 5130 5298 6'163 5622 57711 5921 6057 

12 439:1 1582 4774 4966 5158 5347 5535 57:20 5897 6072 6236 6397 
44 171:l. 4915 51:91 5329 5537 5742 5!)42 61·14 o:~a6 0524 6704 ()876 
46 5032 5251 5474 56!17 5!119 614 1 6358 61>72 6781 6982 7176 7360 
48 5354 5590 5827 6067 6303 6540 077'1 7002 72:!6 74•10 76'18 78•16 
50 5675 5927 Gl80 64a5 0689 6940 718!) 7432 7070 7900 8 120 8332 

52 5995 G262 65:'!0 6801 7072 7:!38 7602 7860 8112 8356 8588 8813 
54 0311 6594 6$78 71!}·~ 7450 77:.J:~ 8011 s2sv 85111) 8807 9055 9290 
56 0623 6920 7221 7521 7822 8 121 8413 8701 8981 9251 
58 (;928 7240 7556 7872 8 187 8500 8808 9109 9403 9C:>86 
60 72:J4 7552 7882 821:l 8542 8869 919 1 95011 9813 . 10109 

62 7510 7853 8196 9542 8886 9226 9563 9890 10210 10518 
64 7785 8 142 8500 8858 !J217 9570 9918 10200 10589 10909 
60 8048 84 17 8788 9160 9531 !)8116 10257 10610 10951 112$2 
68 ii295 8676 9061 94·:14 9827 10206 10577 10940 11293 1Hi31 
70 8526 8290 9314 9710 10104 104!14. 10876 11250 LJ 6 Ul 

72 8740 9115 9550 9956 10360 10700 1115'1 11536 11907 
71 8938 9:150 9705 10181 10094 11004 11406 1 179(3 12176 
76 !l 114. 953·1 9958 i oa8a 10804 11222 11632 12030 12117 
78 9268 9096 10128 10560 10989 11414 11831 122-36 12629 
so 1)400 9835 10275 10713 11149 11579 12001 12-113 12810 

82 95 10 9950 10396 10838 11280 11715 12142 12560 12960 
84 9596 10041 10'189 10937 11383 11821 1:2252 12672 13077 
86 0059 10107 10556 11000 11450 11898 12332 12755 
SS 9695 10148 10600 11052 11501 11944 12381 
90 9709 10163 10612 11066 11512 11958 12400 . 

I 
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TABLE VII. 

MAXIMUM ORDINATE. 

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 -1.467 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 o.o o.o 0 .0 0 .0 0.0 0.0 0.0 0.0 o.o o.o o.o o.o 
1 6 . l 6. 1 6. 1 6 .1 G. 2 6.2 0.2 () .2 (l. 3 () .3 6.:J «) . 3 6.3 
2 23.4 23.6 23.7 23.9 2•1. 0 24 . 2 24. 3 24.'l 24.5 24.6 24.6 21. 7 24 .7 a 50.() 51.2 51. 7 52.2 52.7 53 . l 5:J . 5 53 .8 54 . 2 54.5 54.8 55 .0 55. 2 4 86.8 88. 1 89.1 90.6 01. 0 92 .6 O:J.4 94.2 94.9 05 . 6 9G.l 0(). 6 97. I 

5 130.9 133.9 135.6 138 .l 130.4 141. 9 142.8 1-14.9 145.7 147.4 148.0 149.3 150.0 
() 182.() LR7. 3 HlO.O 194 .0 H)().3 199.8 20 l . 7 20 1. 9 206.6 200.4 210.4 212.7 213.8 
7 241.0 247 .9 252.3 257.9 261.4 266 .3 269.7 274.3 276.9 . 280.9 283 . 1 28().5 288. l 
8 305.0 315.1 321. 4 329 .1 ;{:311. 3 341. 3 340. 1 35~.(j 350.4 3(1) . 8 365.0 :J()!J. 8 372.5 
9 377.0 388.5 396.9 407.3 41•! . 7 424 . 1 130.7 439.0 •1,14 . 8 41il.l'l 456. ~t 102.6 466.4 

10 454 468 479 492 502 514 523 533 541 550 557 561 570 I I 535 653 567 584 590 011 022 630 645 6r.7 6!l6 075 68[{ 
12 622 643 660 680 696 714 728 744 757 771 782 795 804 13 714 738 759 783 802 824 812 860 876 804 907 922 934 I •I 809 839 803 891 Ol•l 940 961 082 1003 1023 1040 1057 1072 

lG 908 9~1 3 972 1004 1032 1061 1087 1111 1130 115!) 1180 1200 1217 
IG 1012 1051 1086 1121 1155 1186 1218 1247 1277 1 :io2 J327 l :J50 1:~72 
17 1121 1162 1203 1242 1282 1318 1355 1388 1424 1451 1480 1507 1533 
18 1232 1278 1325 1369 1'Jl5 1456 1498 1536 1576 1607 1641 J 67 1 1701 
19 13'17 1399 1452 1501 1551 1598 1616 1689 1733 1770 1808 1843 1877 

20 l466 1523 1582 1637 1(!92 174(.l J798 1847 1895 1939 1981 2021 2059 
2 1 1588 1651 1716 1777 1838 1897 l 955 2010 2063 211 ;j 2160 221M 2248 22 .. 1714 1782 1853 192-0 1989 2053 2118 2178 2237 2292 2344 231)4 2442 
23 1842 1917 1904 2008 2143 2213 2284 2351 24 16 2•177 2535 25\JO 26'1;{ 
24 1973 2055 2138 22HJ 2300 2378 Z.155 2528 2()00 26(17 2732 271)2 2849 

~5 2107 2196 2285 2373 2461 2546 2630 27 10 2788 2862 2932 3000 3062 2() 2211'1 2340 2436 2532 2626 2718 2809 2896 2980 3061 3138 3212 3279 
1.7 2384 2487 2590 2()93 2794 2894 2992 3086 ll179 3266 3349 :!429 3502 28 2-527 2636 2747 2856 2967 3073 3179 3281 :i:iso 3475 3564 :!050 3730 
20 2672 2789 2907 3024. 3142 325(! l!H70 348() ;j585 3688 3781 :1870 390a 

30 2820 2944 3070 :!194 8320 3443 8004 3()82 3794 3005 4007 4107 1201 

32 3123 3262 3402 3544 3684 3824 :~061 4095 4222 431J8 4468 4581 4690 
3•1 3434 3590 37;15 3903 4059 4217 4370 4520 4666 ·I 06 4942 5069 5192 
36 3754 3925 4007 4272 444!i 4619 "71)() 4956 5120 5276 5427 5.;111 5707 
38 4080 42(J8 4458 4649 484:.l 5030 5210 5403 5584 5757 5924 6082 6234 
40 4413 4618 4826 5033 5244 5450 G050 5800 UUG6 62~1 7 6'131 0007 

42 4753 4973 5198 5125 5tl52 5877 0101 6328 6536 6745 6945 
4·1 5005 5334 5570 5821 6004 6310 ()552 6790 7022 7248 7466 
46 5440 5697 5956 6220 6482 6745 7007 7261 7512 7756 7994 
48 5785 6061 6338 0620 6902 7182 7402 7735 8003 8204 
50 6130 0424 6721 7020 7322 7620 7918 8210 8495 8772 

62 6473 6786 7103 7419 7740 8057 8372 8682 8985 9277 
G•I 681 (j 7144 7480 7816 8 164 8490 1<821 lll50 11470 977\l 
50 7153 7498 7850 8206 856l 8916 0267 9610 994.6 10272 
58 7481 7845 821·1 8588 8961 9333 9701 10002 10414 10755 
60 7801 8184 8570 8959 9351 9738 10123 10502 10869 11220 

62 8110 8510 8913 9319 9728 10133 10533 10927 11308 
6~1 8407 8822 9243 9064 100811 10511 10926 11335 1.1728 
Oil 8691 9120 95G8 9995 104:14 10871 11302 11724 12127 
68 8959 9403 9854 10307 10760 11211 11657 12091 12508 
70 9210 9067 10131 10599 1 IOOG 11529 J 1987 124:35 12870 

72 9442 9912 10388 10868 11348 11822 12203 12753 
74 9654 10136 10622 lll14 11605 12091 l2572 13042 
76 984'.I IO:J30 10833 11335 118:!7 1233:3 12822 13:!01 
78 10012 10514 11020 11529 12().!0 12546 13042 13530 
80 10155 10005 11 180 I I ()1)7 1:!2 1 ~1 12728 1:.12;32 1.3725 

82 10274 1071)0 11311 11834 l:.!358 l :.!879 13389 13886 
81 10368 108$8 l 1415 l 1942 lZ.172 12997 13512 . 86 10435 10960 11489 12021 125S:J 13080 13600 
88 10476 11003 11534 12068 12600 13132 13056 . 
90 10490 11017 ll550 1208a 12615 l:Jl51 L3671) 
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TABLE VII. 

MAXIMUM ORDINATE. 

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 
4> deg. c 4.467 5.012 5.623 Cl . :no 7.079 7.943 s. 91:1 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 
1 6.8 6.9 6.9 6.9 7.0 7.0 7.0 7.0 7. I 7. l 7.1 7.2 7.2 
2 26.2 26. 5 26.6 26.S 27 .0 27. 2 27 .3 27. 5 27.6 27.7 27.8 27.9 28. 1 
3 56.4 57.2 5 .o 58. (l 59.2 59 .8 60.2 60 . (l 60.8 lll. 2 (ll. 6 62.0 62.4 
4 97.l 98.7 100.J 101.3 102.4 103. 5 104. 5 101.i. 5 106. 4 107.3 108. I 108.8 ! OlJ.4 

r; 146.8 148. 11 151.2 154 .o 155.8 158 . 'l 15\.1.9 l 62. l 16:3. 2 105.4 lCl(l.3 168.2 168.8 
6 202.i 207.8 211 . 1 216.0 218.S 223. l 22ii.5 220.:i 23 1. 3 234.6 236.0 238. !) 240 . 1 
7 26(). 8 274.5 279.5 :.!8!i . () 29l.O 297.3 301.1 306 .4 309.7 3l4.4 316.8 321.0 323. 1 
8 :338. 0 348.4 3'" 7 <W5.2 371. 7 :J80. 4 38ti. ,1 aua.2 398.0 ·!04. 2 408.4 411.4 4.17.3 . "". 
9 415.4 429.0 438. !) '1-51.2 4.(>0. 2 171. 6 4.80. :3 480.2 '195. 8 504 . ~I iHO. ~I 517. 6 521.9 

10 499 516 529 5411 5ii6 571 582 5()1 (JO:! 614 622 031 637 
11 588 609 625 G44 660 677 (l!) I 7Q(j 718 732 742 751 7()3 
12 682 707 728 751 770 791 808 827 842 858 872 887 $98 
13 781 l:SI I 835 803 886 9 12 o:i:i 955 07'1 993 lOJ 1 1028 1043 
14 885 919 9·!9 OS I 1008 1039 1065 1090 I 114 1136 115\.J 1178 ll96 

Hi 99:.l 1031 IOG7 1103 1137 1172 1202 1232 126,I 1287 l31:1 13:16 1358 
16 1106 1147 1190 1230 1272 13 10 1347 1380 l•J 15 1446 1476 150:'l 152!1 
17 1223 1270 1318 1J6'1 1411 1454 1497 153() 1576 ltll2 1646 1678 1709 
l8 1344 1396 I 1451 150:! 1556 LOOS 165:1 1699 1744 1785 1824 1860 1806 
19 1468 1527 1588 1648 1706 1760 1816 1$(1$ 1918 1961 2000 2050 2091 

20 1596 1662 1729 l 706 1860 1!)22 1083 2042 2097 21,~9 2200 2247 2292 
21 1728 1800 187·1 1947 201!) 2087 215/i 222 1 228:"! 2341 23!!8 2451 2500 
22 1862 1942 

I 
2u2a 2102 2183 2259 2333 2405 2474 2540 2603 2661 2715 

23 2000 2087 2175 2262 2:i50 2433 2515 2591 2()7 L 2711 2S14 2877 2938 
24 21 41 2236 2331 2126 2521 2fi 11 270:{ 278!) 2873 2954 3030 3100 :1168 

25 2285 2388 :?4 \)2 2604 2697 279ii 28!l5 :.l!JS!.1 :·!080 3168 3251 3329 3405 
26 2432 2543 2655 2765 2876 2983 3089 3193 ;120:3 8:l88 3'}78 :3565 :J617 
27 258:! 2701 2822 2940 3060 3176 ;~287 3402 3510 3614 3712 3806 3894 
28 273() 2862 I 2991 3118 :J24G '!'379 3491 3616 ;J7:3J 3844 o9'HI 4053 ;J 146 ' · • ifi,I 

29 2892 ;{02() 3164 3301 ;!436 :~.s1:3 3700 :J833 395() 4078 4 191 4303 140:3 

30 ;3or,o :l I \l:l :i:1:u1 348(! ;!():30 :-!7711 ;jlJ I ii 4054 ~1 186 4;) 17 44:19 4558 4600 

32 3375 3535 3()98 3864 •1026 4192 4350 4506 4662 4807 4949 5081 5209 
3•! 3708 3888 4069 •J252 •1•1:15 •lCllS 479r1 4JJ7;1 5149 l'i3 l '! 54,73 5625 5768 
3() 4050 1248 4450 4651 •1855 5056 525S 5453 5647 5833 60 10 6182 0341 
38 4400 4617 48:.18 5051) 5284 5505 5726 5946 6157 63(i3 6561 6749 
·10 4759 1Jl)IJ2 5234 5475 5721 5965 6205 6445 667\) 6903 7122 7:J28 

42 5121 5376 5637 5899 6164 6430 669-1- tl952 7208 7452 7690 7916 
·14 5488 5764 601·1 c;a:IB 661-1 6901 7187 7'l6ll 77•1 I SOO!l 826!1 
46 5856 6154 6456 6761 7069 737.5 7683 7985 8279 85(\8 ss--~ :;>.:> 
-18 6227 G545 6870 719·1 7524 7854 8180 8506 8822 \) 12. 

• 50 6000 6930 7281 7628 7980 833;j 8680 9025 936•1 \)68\J 

52 69(19 7326 7693 80!l;l 8435 8808 9180 9541 91)03 10250 
54 73:l5 7714 f; J()I ~M.113 8887 9281 !167:j 100511 101ll7 10804 
56 7695 8096 8503 891fl 9332 9746 10159 10566 10062 11350 
58 8049 8470 88117 93:.u 9768 10205 10637 Ll0()4 
()0 $31)3 8834. 9283 9735 IOI oa 10650 ] l 1.0:3 IJ.549 

62 8726 11187 9G55 10129 l ()()(J.J I 1082 11554 12017 
64 9048 9525 100 12 10506 11001 l l 1!JG 1 11187 L 21.61) 
66 9353 9849 10355 108(;5 11379 I 1890 12399 1289\l 
68 964:.l 10lii5 10f)7U 11205 11736 12265 12788 13004 
70 99 13 10442 10978 J l52•1 l :.?070 12616 13153 1368:.! 

72 lOHJ4 10706 11260 111;;18 12380 12940 1:.1493 1403<1 
7'1 JO:lll3 1004!) 11515 12087 12(;62 13235 1380l 
76 10598 11166 11744 12329 12915 13500 140i7 
78 10779 I I :15S 11947 1254:1 13 139 1373:! 11321 
80 10933 11522 12121 1 'l.725 13:!31 13933 14529 

82 11062 11658 1:.!2()4 12876 13490 14099 14700 
84 11164 1176fi 12:$77 12995 l:l61·~ 14229 14835 
86 11238 11843 1245, 13080 13703 14322 1-1936 
88 11 282 11890 12508 13131 13758 I ·I a79 • 
90 l 1297 11905 1252-1 13 145 13778 1·1401 

• 
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TABLE VII. 

MAXIMUM ORD INA TE . 
. 

l~c 0.650 0.700 0.760 o.soo 0.860 0.900 0.950 1.000 1.050 1.100 1.150 1.200 1.250 
c 4.467 5.012 r;,()23 (l.310 7.079 7.943 8.913 10.00 l l. 22 12.59 14. 13 15.85 17.78 

0 o.o (). () o.o o.o o.o 0.0 o.o o.o o.o o.o o.o o.o (>. 0 
1 7.6 7.7 7.7 7. 8 7.8 7.8 7 .9 7 .9 7 .0 7.9 7.9 8.0 8.0 
2 29 .0 2().5 29.6 30.0 30 . J 30 .3 30. 4 30.6 30.S 31.0 31.2 ::!l .3 31.4 
3 62.6 (l3. 7 04. 1 65.2 65.6 66.6 66.S 67. 8 U7 .S os.o 08.8 69.6 69.9 
4 106.6 109.2 110.3 112: 5 113. 5 115. 3 116. 1 117.8 118.3 119 .8 120. :l 121 .!) 122. 2 

5 160.4 16'1. 7 16G.9 170.6 172.5 I 7ii. 6 177 .4 180.3 181. 7 184.2 186.0 187.6 188. 2 
6 222 .7 229.3 233. l 238.7 242.3 246.8 2.50.1 254.6 256.9 260.8 262.9 266. l 267.6 
7 292.!) 302.0 308.0 311). 2 321.5 328. 6 33:!.2 340.0 343.7 349.4 352. 6 357 .5 359.8 
8 :170.4 382.4 301.3 402.5 410. 1 419.9 426. 5 435.5 44l.1 •149 .0 •153. 8 ·160. 5 4()4.2 
9 454 .9 470. 3 482.4 496.5 507.2 519.9 529.6 540.9 549.3 559.6 566.2 575.0 5$0. 6 

10 645 565 580 598 612 629 641 650 G67 080 680 70 1 708 
11 642 666 685 708 725 746 762 780 794 SL! 823 837 847 
12 744 773 797 824 845 870 890 913 931 950 966 983 997 
13 851 885 91·1 945 972 1002 1027 l053 1076 1098 I 11 !) 11:30 1157 
1'1 964 1001 1037 1071 1106 1140 1170 1200 1230 1255 1281 1304 1326 

15 1080 1122 1165 1205 1246 1284 1322 1356 1391 1421 1452 1·179 1505 
16 1202 1249 1299 1344 1392 14.35 l'l80 1.519 1560 1596 1631 1663 L(l94. 
17 1327 1381 1437 14110 1544 1593 164.5 1690 1730 1777 1819 1856 1892 
18 1467 llHS 1581 1640 1701 1757 1814. 1867 1910 10()7 20 14 2057 2098 
19 1590 1658 1729 1796 1863 1927 1991 2051 2110 2104 2217 2266 2314. 

20 1728 1803 1882 1955 2032 2102 2173 2241 2307 2368 2;127 2•18:l 2537 
21 1860 1952 2038 2116 2204 2283 2361 2438 2511 2570 2(145 2707 2767 
22 2013 2105 21!17 2285 2380 24.69 2555 2639 2720 27U7 2869 29a9 3004 
23 2160 2261 2362 24.62 2iHIO 2ti59 2754 2846 2935 302:1 a101 317R 3249 
24 23 11 2421 25ao 2641 2746 2854 2958 3058 3156 3251 3339 3·12·:1 3502 

25 2466 2584 2703 2822 2938 3054 3J()8 3276 3383 31185 3583 307(1 3761 
26 2624 2751 2878 300() 3133 3260 3381 3500 3616 3727 38:l!l 1!935 4029 
27 2785 2020 :!058 3195 3332 3469 3598 3729 3853 397·1 4088 11198 4.303 
28 2940 3003 324 l 3388 3535 3681 3821 H961 40fJ(i 4 22() 4,;j,1,1) 4468 •1.583 
29 3110 3270 3426 3584 3741 3897 4050 4198 4344 4;18:1 4618 4744 4.868 

30 3285 3419 3616 3781 3950 4117 4282 44.41 4597 4747 4891 5025 5158 . 
32 36::ll! 3816 4002 4.191 4381 4568 4756 4935 5114 5286 54119 6606 
34 3988 4l91 ·1402 '1611 4824 5034 5243 5146 5647 5842 00:.!5 0204 
36 1364 4580 4811 5042 5278 5513 5743 5972 6194 6411 0618 68 17 
38 1730 4975 5220 5485 5742 6000 6255 6509 6756 6094 7228 7443 
'10 5111 5379 5654 5034 6215 64.97 6779 7056 7327 7500 784•1 8087 

42 IH 1)8 571!0 0086 631)1 6698 7002 7310 7612 7907 8105 S.174 
44 5889 6201 6526 6853 7185 7514 7847 8174 840•l $806 I) 111 
46 6284 6622 6970 7320 7676 8033 8388 8740 9087 9•121 9752 
48 6GS.'l 704:! 7·114 7789 8169 8554 8934 1)310 9681 10030 
50 7080 746'1 7859 8261 81165 9074 9481 9880 

52 7475 7885 8303 8729 IJ 16 l 9593 10024 10450 
54 7867 8301 8743 9104 9()51 10l()<J 10564 11015 
56 8253 87 11 9178 965-1 10134 10617 11096 11571 
58 8633 9114 9605 10106 10610 11116 11621 12119 
60 9003 9506 10021 10515 11073 11603 12131 12652 

62 9363 9887 l0124 10971 11S24 12074 12625 13167 
64 9707 10253 10812 11380 11955 12530 13099 
66 10036 10604 11182 11772 12367 12963 13552 
68 10;!46 I09:J4 11533 12142 12757 1337~ 13984 
70 10638 11243 118()2 12400 13122 13756 14584 

i'J. 10908 11529 12106 12811 134.6:! 141 ll 14756 
74 11155 11791 12442 13105 1!1771 14435 15095 
76 11377 12026 12091 13368 14048 14727 
78 11572 12236 129 12 13600 111292 14983 
80 11740 12114 13 lOI 13799 1'1502 15203 

82 1187!) 12561 13258 13064 1•1675 15384 
84 11 fJ88 12677 13381 I ·t0!)4 14812 15528 
86 12008 12701 13470 14187 14909 15630 
88 l 21 l7 12812 l3il2:.! 1 •124 ~ 1·1969 

I 90 ) 21:30 12820 13537 14259 J4fl92 

• 
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TABLE VII . 

MAXIMUM ORD INA TE. 

~c 0.Cll;() O. iOO o. 750 o. 00 o.s;;o 0.900 0.950 l.000 1.050 I. 100 I. 150 l.200 1.250 c •1. •167 5.012 5.623 6.:uo 7.079 7.943 8.913 10.00 11.22 12.59 11.13 15.85 17.78 

0 0.0 o.o o.o o.o o.o o.o o.o 0.0 o.o o.o o.o o.o o.o 
1 8.5 8 .5 8.6 8.6 8.6 8.7 8.7 8.7 8.8 8.8 8.8 S.8 8.8 
2 32.2 32.() 3:!. I) 'J'j t) 33.4 33.6 :{:j. H a1. 1 34.3 34.5 31. I.I ;34, 8 31.8 . . . ... 
3 OR. !) 70.0 i0.9 i I.!) 72.7 73.6 71.2 74 .S 75.3 75.0 76.3 76.6 76.9 
4 117. 2 120.1 121.5 l 2·1.1 125.2 127.5 128.4, 129.4 130. 0 13:.!. 0 133.3 134..8 135.2 

5 175.7 180.4 ll':l. 4 187.7 11)0.1 194.1 195.S 198.3 200.8 203. 9 205.0 :.!07. 8 208.5 
6 :.!43. 6 251.0 2-55. 7 •)(i•I 3 260.1 272.1 275.5 280.8 283.6 288.4 200.8 295.0 206. :.! - -. 
7 :J:.!O. 7 aao." 337 .3 3·10. j) :153. 2 301.0 366. R :l74 . (} 378.8 385.7 389 .0 aos. 1 398.0 s •106. 4 118.0 428. l 4-10. 9 419.7 461.4 469.0 479 .4 486.2 495.2 600.5 50 .5 513.-! 
!l 497.0 513.1 520.9 .;.13. 3 555.7 570.G 581. 7 b!J5.3 604..G 010.8 6:!·1. 5 llal.·1 CHl.4 

10 593 615 633 6'¥1 070 689 704 721 734 749 760 773 782 
l I 697 72-1 747 773 793 816 835 857 873 892 000 023 936 
12 807 S:JU b67 b!lll 02'1 952 976 1001 1022 10.15 1001 IO.'l2 1100 13 !>22 900 994 1028 1062 1095 112'1 1154 1180 1200 1232 1253 1275 
111 1043 IOM 1126 1105 1206 1244 l :.!81 1316 1348 1378 1108 14::! I 1·162 

Hi 1168 1215 1265 lRIO l :1!)8 1400 1415 1484 1525 1560 1596 lU27 1()59 
16 l:.!98 1352 1409 J 402 1&10 1565 HHO 1002 1700 1750 170:.! 18:.!!J 1806 17 143:1 11911 155:'! Hlll> l08l) 1737 1705 1S1R HJOl HMO 1008 20•10 2083 18 1573 I ('~10 1713 1780 l'l50 1915 1070 2041 2100 2160 2211 2200 2309 HJ 171() 1792 1872 19.\8 2026 2098 2170 2:?,10 2307 2371 2•133 21l!l0 254·1 

20 1862 1948 2036 2120 2205 2288 2367 2416 2522 259-l 2664 2728 2788 21 2013 2107 2203 22'J8 2390 2484 257'.! 2659 2743 2S:!j :!'JOI :!Ui3 3().10 •)•) 2107 22il _> .. $1- 211'10 i.;s2 2684 .,_ 3 :!878 2972 3062 31·10 3227 3302 -~ .. ., .. _, 
23 ?'l" 5 2438 ~2 2667 2779 2891 3000 3104 3207 330() 3309 3·1SS 3572 ....... , 
21 24!>() 2610 273"1 ~7 :!'JSO 3102 3:.!21 3330 3448 3558 3669 3757 3849 

I 25 2051 2781 2918 305:1 :ll86 3318 34,18 3574 3696 3815 :1026 11034 4134 26 2819 2003 3107 3253 33()() 3540 30HO 3817 3951 407$ 410!) 1:J l7 4426 27 :.!!JO l :1145 3291) a·•57 :JO I I 3706 :1916 ,1065 4210 4:J47 '1'180 4603 ~1725 
28 3166 il:J:JO 3496 366•1 3830 399-1 4168 -1:1 18 4474 4623 4768 1806 5033 20 aa.111 351\J a6!Jii 8871 1061 4228 41.lOii ·!6 7() 474,1 4fJ0(\ 5000 Cil.07 s:J1l8 

~o 3fi21l 3710 3898 4080 1278 4467 4657 4838 5018 5193 535<1 5506 5671 

I a:.t :lSfl.I '1103 4311 4628 4748 4958 5171 6377 5S83 5781 6069 6147 
31 427-1 450(; 4743 4979 5225 5463 5700 5938 6165 6388 6003 6809 36 ·1601) 4919 5181 6440 671:.! 6981 021.; 6510 6767 7013 7253 7488 

I 38 6066 6.'J42 5628 ii022 6213 6.510 G.'102 7092 7378 7653 70 I{) 8169 

I 
40 6171 5774 6085 6404 6726 7049 7360 7692 8001 8300 8002 

42 fi8S3 0213 6551 0890 7:M7 75\17 7940 8299 8637 891l.'l 0293 
44 6300 0667 7024 1ao5 7774 8156 8533 8UIO 9282 9637 0!)9:.! 
46 07~l 7104 7499 7900 8306 8717 9126 {)520 9929 10316 IOG9ti 
118 7148 7650 7076 8107 lllY12 9280 9720 1016 l 
60 7672 8009 8455 8914 9380 9S46 10313 10779 

62 700[; &167 8933 9-120 9015 l().H3 10907 11399 
6<l 841'1 8905 9-1 10 119:.!:l 10.146• 10972 1149\1 J 201(1 
llCl 88:.!.'7 0340 0878 10.122 101172 11526 12080 J2U27 
li8 023() 0778 10338 10909 l 1490 12070 12(151 13226 
60 9632 10202 10786 11386 11992 12603 13208 13808 

02 10017 10612 11223 11847 12181 13118 13746 
04 103!!5 l 1006 11644 1229·1 12052 13613 
GO 107·10 11383 12044 12718 13•101 14o&I 
611 1107:1 11739 12424 13121 l:JS:.!7 14535 
70 113SS 12073 12779 134118 14224 1-±954 

72 I 1(;711 12384 13108 13847 14594 15341 
74 I 1943 12667 13409 14100 14931 15698 
76 12181 12920 1:1681 14461 15234 1G015 
78 I 1!302 1314() 13020 1•1708 15502 !G29S 
so 12572 13338 141:&,'l 149:.!5 15732 

82 12722 13•l98 14211'1 15101 J.)021 
84 12830 1ao2a 14427 152'.l.0 10070 
80 12024 13714 14522 l 5:\•l (I Hll 7ti 
88 12070 13768 14580 15-IOS 
90 12993 13786 14596 15-132 
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TABLE VII. 

MAXIMUM ORDINATE. 

~c 0.650 0.700 0.750 0.800 0.850 (J.900 0.950 1.000 1.050 1.100 1. 150 l.200 1.250 
c 4 .467 5.012 5.623 6.310 7.079 7.943 S.913 10. 00 ll. 22 12.50 14.13 15.85 17.78 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
l !).3 !) • 4 9.5 9.5 9.6 ().6 \) . 6 f). 7 1).7 f). 7 9.7 !) . 7 !) • s 
2 35.2 35.8 :!6. I 36.7 3Cl.8 37.2 37.3 37.8 37.7 :is. o 38.0 38. 4 38.3 
3 75.7 77.1 77. 8 79 .3 80.0 81. 2 81.() 82.7 83 .0 83. o 84.0 85.0 85.2 
4 128. 1 1:.1I.3 13:J.O 136.l J37.5 140. 2 141 .2 1·13. 11 14·1. 1 1~ 6.:J 146.8 1118. 0 149.3 

6 191.7 197 . 2 200.6 205.5 208.3 212.8 215.0 219.0 220.7 224.0 225.5 228.0 229.7 
6 205. I 273.6 278.9 286.6 291. 2 298. I :.102.0 :!08. I :u i. s 3 16.7 319.7 32~. () 326.3 
7 347.6 359.3 367.5 378.3 385.5 395.2 401. 0 •110. 4 415. 7 423.6 428.0 434.3 438.0 
8 438.0 453 .9 4:65.5 4:80.3 490.4 503.6 512.!) 52<L. 9 632 .7 543.4 550.1 558. 7 564.G 
9 535.9 656 .6 572.l 591 .1 005.2 622.5 0:35. 3 651. l 661. 9 075.8 685 .4 007.2 705 .3 

10 641 667 687 711 729 751 708 788 802 820 833 840 859 
11 753 784 809 838 802 888 910 934 054 076 993 1011 1027 
12 871 907 939 974 1003 1034 1062 1090 1117 1142 1164 1180 1207 
13 991 1036 1075 1116 1152 1187 1223 1255 1289 1318 1347 1372 1398 
14 1123 1170 1218 1264 1308 1350 131J:l 1431 1471 1505 1641 157 l 1602 

15 1257 1310 1367 1418 1472 1521 1671 1616 1662 1703 174'1 1781 1810 
10 1396 I '157 1.52 1 11)80 1641 1698 1756 1800 1802 1910 1957 2000 2042 
17 1540 1609 1681 1748 1819 1883 1048 2010 2069 2126 2180 2230 2278 
18 1688 1705 18-i7 1923 2003 2-075 2148 22 18 2286 2351 2412 2·170 2525 
19 1841 1927 2017 2103 219 1 2274 2355 2435 2511 2586 2654 2720 2782 

20 1998 209-1 2191 2288 2384 2479 :.!560 2659 2744 2827 2905 2080 3049 
21 2151) :.!20•1 2300 2171) 2VR I 2689 2700 28!)0 2985 .~077 3 lG5 3248 3326 
22 2323 2439 2554 2675 2700 2906 3018 3127 3233 3335 3432 3524 3612 
23 24\JO :.!017 2745 28711 llOOl 3128 3251 3372 3488 3001 3700 3810 3906 
21 2662 2801 ?.9·1 1 3077 3217 3356 34Ul 3622 3750 3873 3988 1J 103 4209 

25 2838 ~987 3139 3287 3439 3589 3735 3878 4018 4153 4280 4401 4521 
26 3017 ;!178 33·1 I 350:! 306(1 3828 3985 4141 4204 4439 4581 47 12 4841 
27 3200 3372 3546 3722 4898 4072 4242 4410 4575 4732 4887 5029 5169 

I 28 3386 3570 3755 3945 4134 4319 4.505 . 4685 4862 6032 5 1.98 &:l.5-1 550-! 
20 3575 3771 3968 ~1 171 '1372 4572 1771 4!Hkl .;155 5338 5516 6686 5846 

30 3767 3076 4180 4.401 4616 4830 60-12 524!) C465 5(151 584 1 6024 ' 

:l2 4161 4394 4632 4872 5116 5359 5599 5838 6067 6294 6510 6722 
34 4567- 4824 5090 5359 5632 5903 6172 6442 6702 6956 7201 7•L3•1 
30 4982 5265 5559 5859 6162 6463 6764 7062 7355 7039 7913 
:!8 5405 5719 G039 6368 6701 7035 7370 7699 8022 8338 8642 
1.0 5837 0180 6529 6888 7251 7620 71187 8aGO 8702 9052 9393 

-4,2 6276 6647 7028 7417 7812 8214 8614 9010 9395 9776 10155 
1-1 6722 7120 75:!'1 71)54 8384 8817 9250 9080 10100 10510 10916 
46 7172 7600 8043 8498 8960 9425 9892 10355 10812 11260 11690 
•18 7624 8064 8557 9043 9539 10038 10537 11033 
50 8076 8567 9073 9590 10118 10653 11184 11714 

52 8527 9049 9587 10137 10697 11265 11830 12393 
54 8976 !1527 10006 10681 11 271 11874 12473 13068 
66 9419 10000 10601 11218 11 845 12476 13108 
58 9853 10466 11098 11745 12404 13068 13732 
00 10277 10920 11583 12261 12950 13647 

I 
62 10688 11360 12053 12762 13483 14.208 
64 11086 • 11784 12505 1324•1 1:.1994 14750 
()6 1146() 12101 129:38 l:i704 l148il 15265 
08 11825 12576 13349 14140 149<15 15753 
70 12HlU 12035 13734 11550 u;:j78 

72 12472 13269 14091 14930 15782 
74 12757 1:1574 14416 15277 16150 
76 13013 13848 14.709 15590 16171) 
78 13239 14091 14908 15864 16771 
80 13434 14:.!90 15100 16100 17020 

82 13596 14.472 1537::1 16294 174!2(.i 
84 1372:.! 11008 15517 10446 173!)0 
86 13814 14705 15622 16556 17505 
88 13869 14763 15685 16625 
90 13889 l'177!J 15708 16650 
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TABLE VII. • 

MAXIMUM ORDINATE. 

LoitC 0.650 o. 700 0.750 0.800 0.850 0.900 0.950 1. 000 l. 050 I. 100 I . l50 I . 200 l. 250 
4> deg. c 4.4fl7 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 o.o o.o o.o o.o o.o o.o (). 0 o.o o.o o.o () . () (). 0 o.o 
1 J0 .3 10.3 10.4 10.4 10. 4 10.5 10.5 10.6 10 . 6 10.6 L0.6 10. 0 10 .7 
2 as. s :i~J. 2 :!\). () 11(). l 1JO . 4 40.7 4 I . 0 4 l. 2 41 .4 ·11 . 7 •ti . !) ·I:!. 1 42.2 
3 R2.6 S<L O 85.3 86. 4 87.4 88.4 89.1 00 .7 01.4 92.0 9:.:. (j •n ., 93.8 . . . .., 
4 J30.8 J•12. 6 145.4 148. l 150.H 152. 9 154. !) l5(l . 8 158 .5 1()0. 0 l(lJ.2 162.2 163 . 0 

5 208. I 2 14 .3 218.0 '>-'>3 7 227.0 232. 0 2:34' 7 239.2 24 1 .4 2-15' 4 2-17 .0 24!1.0 250.9 -- . 6 287 . l 296.4 302.9 311.4 317.0 32-J. 7 :J29. ·1 :fl(). 7 340 . 4 :!4(i. 3 3411.4 35-1 . lj 357.2 
7 376.~ 388. \) 3!18. 4 <110.8 •IJS.8 430.0 4:37.5 447.<1 45:3. i 46:.!. 4 4()7.() 475.3 478.9 
8 47~!. 7 490.4 503.7 520.2 5.12. 4 54- ~ 55'!.0 r,71 . G i;so.o '-9-> 9 GOO. 1 610.R ()17.3 • I • 0 ·>· -· 9 578. 1 601. l 618.2 6:39. 7 656.0 675.6 ()89.7 707.~ 720.S 7:!7. I 747. 7 761.4 770.9 

10 ()!)0 718 742 768 790 8 15 S.'33 856 873 891 908 !l26 939 
11 809 844 873 900 933 902 988 101·1 1038 l OUO 1082 1 HJ-1 1121 
12 0:11; !)7(J 1012 1051 1085 1117 11 52 1181 1213 12·10 I 20\J 129;; 1316 
13 1067 1112 1158 1201 1214 1283 1 ~1 2.; I :ir.1 1400 14:!2 1.1 nu 1495 152:) 
J·! 1205 J 255 1310 l 359 1•112 1459 1508 1551 1598 16:36 167() 1712 1747 

• 15 I :l•l8 1100 1469 1526 1588 1643 1700 1751 1803 1840 1897 HJ39 1980 
16 14U5 1503 1634 1701 J 77() 1834 1899 IU5!J 2021 207•1 ~ l !l8 2170 2225 
17 I U.111 1725 1800 1881 1060 2032 21 OCi 217() 2243 2308 2:JH8 21121 2481 
18 1 flO() 1892 1982 2008 2156 2239 2320 2101 2177 2-551 :t62l> 26~7 2750 
HI 1067 2064 2162 2260 2357 2452 2543 2035 2722 2803 28"12 2958 :1029 

20 2133 2241 2349 2458 2505 2672 2774 2875 2972 3065 3155 3240 3319 
21 2303 2423 2-042 2602 2780 2.898 3013 3124 32:!2 3335 3.1 :J(J 35;!0 :!6~) 
:?:? 2·178 2(110 2736 2872 3001 3131 3258 3:J80 3500 361•1 3725 3831 3J;}0 
23 2657 2800 2939 3086 3228 3:J69 3508 3644 3775 3902 '102'1 4140 
24 21>40 2'.)94 3148 3305 3460 3614 376G 3!l14 4059 4198 ,13:J2 '1458 

25 :J027 3193 3360 3528 3697 3865 4030 4190 4350 4501 4 t'>Hl 1Ji86 
26 a21s 3396 

I 
3575 3757 3940 ·4121 4301 4474 464i 481.1 4970 5120 

27 :J'I 12 :!602 3795 3901 4187 438:! 4ii77 4765 4l>52 r.1 :~ 1 r.ao:i li·l 6 l 
28 aoon 3812 401!) 42i:!O 4440 4650 4858 606a 6264 6457 (>6'11 58 l•l 
29 3809 4026 4247 4473 4698 4922 51 ·15 630() 5579 5788 ii!l86 Gl 76 

30 101a 4244 4480 47 10 4900 5199 5'138 li074 5002 612() Cl3:J:; 6545 

32 4432 4690 4956 522·1 5497 5768 00:37 0307 6570 0820 
3-1 4862 5146 5444 5746 6049 6357 6659 0960 7256 7541 
36 5302 5620 5945 6281 6020 6958 7300 7634 796:,! 8290 
38 6751 0102 6458 6827 720:! 7576 7951 8324 8690 9065 
40 6210 6592 6984 7386 7795 8208 861 9 9029 

42 0678 7090 7518 7!l5Cl !\:l08 8851 !l:l02 9747 
44 715:l 7595 8059 85:12 9012 9501 9992 10476 
46 7630 810\l 8604 91 11 !J636 10161 10687 
48 XI I() X625 (JI 511 !)701 10259 1082:! l l:J88 
50 8693 tll40 9707 10201 10886 11487 12093 

52 007ii 0655 10258 10870 J 1513 12151 
54 !)55:3 10169 10800 11463 12135 12815 
5G 100:.!·l 10670 11:!51 12()1J3 12751 13468 
58 10188 11I74 l 188:l 1 :.!Ci 1 fj 1 :1:iu8 l 4 IO!l 
GO 10942 1 1660 12406 13170 13951 147:3s 

62 I I :l8'1 121:!3 129 10 1371 I l ·152i 15348 
64 11808 12590 13401 14233 15082 
66 12:!13 l:.l02U 138().'-: 14734 15610 
68 12598 13440 1431 I 1 :;206 lllllli 
70 12957 13828 14726 15651 16589 

72 I 'l''!l" 14185 151 12 l 60Cl0 17024 . -· ... 
74 13599 14516 151()3 16486 1 i42:.! 
7U I ;187 'I 14&12 15782 10776 
78 14 1 IR 1507·1 16062 1;01a 
80 1 'I ;j :l(i 15298 16302 17329 

82 I 11'J \)~ 15483 l.6500 17o•JO 
84 146:35 1562!) 16(i56 17707 
SU 111 i:J:J 157;J4 167(i1J 17829 
88 14 ~9:l 15797 16836 
90 14812 15821 16864 
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TABLE VII. 

MAXIMUM ORDINATE. 

LogC 0.650 o. 700 0.750 o.soo 0.850 0 .900 0.950 1.000 1.050 1.100 1.150 1 .200 1.250 
¢deg. c 4 .4G7 5. 012 5.623 G.310 7.079 7. 9·13 8.913 10.00 ll.22 12.59 l •l .13 15. 85 17.78 

0 0 0 u 0 0 0 0 0 0 () 0 0 0 
1 l l. 2 11 .3 11 . 4. 11. 4 J 1. 5 ll.5 11.. 0 l! .Ci 11.7 11 .8 1.1. 8 11.8 11. 9 
2 42. l 42. (i 43. l 4:{ . (j 44 .0 44 . 4 44 . 7 45.0 45.3 45.7 41L8 46.3 46 .4 
3 8H . '1 91.2 ~)2. 5 !);J . 8 !)5.1 96 .5 97.1 98 .. 1 99.-1 100.5 l ()() . !) 102.0 102.;J 
·1 J.SO. !) 154.8 157.(i 100.4 l(i3.0 10().:{ l GR. 1 17().:j 172.4 174 . () 171}. 0 178.2 17!). 0 

5 :124. 9 231.5 230.6 :,MI. 5 246. 1 251.S 25 I.!) :.!JO. 3 :t(i2 . 9 "£' (' 'l .... ) J .• :!00. :! 27:3.3 274.7 
6 300 .7 320.0 327.6 :J:i5. !) <l4:J.2 352.0 :l57.4 36 1. 3 370.3 376.0 :l80 . Ci 380. 7 389. l 
7 401.3 419.0 42!). 9 4112. 5 452.9 465 .7 474.0 484. 2 49a.2 502. 7 508.9 517. ·l 521. 7 
8 SOS. I 527.9 5~3. l ::i60.G 571. 9 592 . 2 (i0 I. 0 618. I 6:30.5 <H:.l. 8 (i;j;I, () 604. G 671.9 
!) 6:.!0. !? 615.3 665.6 689.0 707 .7 730 .3 746.6 765.3 781.6 79!).2 811 !) 827.7 838.5 

10 i:l9 771 797 826 851 879 !)()L 0!!5 946 968 98u 1006 1021 
11 867 !l06 !137 !174 1004 103!) 10Ci7 l 097 112'1 1151 1172 1198 1218 
12 1001 1047 1085 1128 1167 1208 1243 1280 1313 1346 1373 1404 1430 
13 I 1 :J 1 I l!l!l 1 :!4 1 l 2112 l;J:jll 1:!86 J 11 :.10 j1J711 l5 l3 155:3 1587 l024 I 65f:l 
14 J 2117 1350 14011 1402 1518 1573 162<l 1078 1725 1771 18 l:l 1856 1895 

Hi '.f il:JS 15 l ! 1571 !(\([ 0 1706 1768 1.S2!l IS!H 1947 2000 20(i2 21()1 2147 
16 1595 1678 175() 1825 1001 1971 2043 2 1 14: 217!) 22~1.1 2:l0'1 2~i5S 2412 
17 11i;s 1850 1932 20·17 2103 2183 2205 2346 242 1 2491 2562 2627 2690 
IS l !l24 2028 2121 2:!15 2313 :MO:.! 24!15 2::i87 2072 275~ 2S:J1I 21)()!) 2!)80 
19 2000 22 11 Z:l l 5 2120 2529 2629 273•1 28:11 2934 302a 3117 3202 3283 

20 :l272 2100 25 1•1 2()31 211;2 2863 2081 3096 3204 3:!04 :H 10 3506 3597 
21 2-152 2592 27 19 2848 2981 31().1 3231l :l:l62 34 4 3594 :J714 3820 
22 2637 2790 2929 :l07 l 3216 3353 3498 :3638 3772 3 95 4027 4145 
23 2826 2992 :ll43 <l2!JH 3458 3608 3767 392l 4069 4 2()11 1l:J50 
24 3010 3199 3362 :J5:l3 3706 3871 4044 11211 43711 4523 4682 

25 3217 3•110 3586 :J772 3960 4140 11azs 11(; 10 11087 4850 i;o22 
26 311 !) 302.5 3814 11010 11220 4415 4619 4815 5008 5185 5372 
27 a624 3844 4047 4265 4485 4697 4916 5128 5336 5529 5730 
28 :1s:1a 40(18 4284 45.18 •1765 4984 5219 Ci448 5071 5881 60!)() 
29 401l (i 4294 • 4525 4777 5030 5277 5528 5774 6014. 6242 6471 

30 4263 4525 4771 5010 5:.109 557() u843 ()107 ()362 66LO osr.:i 

32 4704 4994 5275 5582 5S84 6188 6490 0787 7081 7304 
34 51i;s 5177 5795 0142 0477 (i819 7101 7,193 7827 8147 
30 5021 5973 6.129 67 14 7087 7468 7850 8221 8590 8951 
38 6102 6482 6876 7299 7714 8134 8556 89fi8 9382 9774 
40 6590 7002 7436 7897 8352 8814 9279 973 1 10184 

42 7086 7532 8005 8504 9003 9506 10014 10507 11002 
44 75!JO 8072 8584 912l 9063 10208 10762 
46 80n8 8617 911)8 9746 10331 10920 11520 
48 8601) 9165 9756 10377 110().1 11636 I :l:.!8u 
50 !Jl2l 9715 10345 11000 1J082 l 2:l5G 1:1053 

52 !J(l::J4 10268 10937 11(!·11 12355 13073 
54 l0L43 10818 11526 12276 13026 13787 
50 l064(i 11 ;.J (J2 12108 12800 1:1602 14498 
58 11141 11899 12681 13513 14350 152.04 
60 11625 124:.14 13:.142 l •l I l·I 1400 l 

62 12095 129<l4 13788 14700 15615 
64 125411 1342'1 14314 152(1:1 16219 
66 12983 13891 14816 15802 167!).I 
68 13396 14334 L5294 16.113 
70 13782 14750 15743 10793 

72 14141 15136 16159 17238 
74 l44711 l l><l91 165:39 J 7(14() 
76 14766 15812 16882 180 1.1 
78 1Ci026 16001 171 84 18337 
80 i u211s 16336 I 71J.j.:l 18010 

82 15433 16537 17657 
84 15680 16£iU6 17828 
80 15()81} 16811 17950 
88 15748 16881 
00 1570;; 161104 I I 
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TABLE VII 

. 
MAXIMUM ORDINATE 

~c 0.650 0.700 0.750 0.800 0.850 0 .900 0.950 1.000 1.050 1. 100 I . 150 l.200 1. 250 
tf> c 4.4G7 5.012 5.623 6.310 7.079 7.943 8 . !)13 10.00 11 .22 12.59 14. l:l 15.85 17.78 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 12.1 12.3 12.4 12.5 l2. 5 12 .(i 12.7 12.8 12.8 12.S 12.8 12.8 12.9 
2 '15 .5 46.2 4tl . 7 47.:J 4.7 .8 48. :3 18 .7 ~ 9 . 2 40 .4 49 .7 1JO. !) r,0 .2 GO. 4 
3 06 .4 98 .8 99.9 102. l 103.0 104.9 105. 7 l07.4 107.5 109 .3 10!) .6 1.l t.l 111.5 
4 162 .3 166.9 16B.7 174 .. 0 17U.2 180.2 181. 9 185.1 186 .9 189 .9 19 1.0 193.6 104.4 

5 241.3 249 .0 254.2 261. 3 265.7 272.3 275.(i 281. () 284.7 290.0 292 .2 296.8 298 .7 
(j 331. 9 343.8 351. 7 362.7 370 .0 380.1 38(i. l 394.9 399 .9 408 .5 412.4 419.6 423.0 
7 132.8 4<19 .4 46 1. 2 477.0 487.9 502.0 511.() 52.1. 9 532.4 543. 7 1)50.8 560.8 566.ll 
8 543.4 565.3 582.0 602.9 618.3 637.3 651. l 668.5 680.1 694.9 706. 1 719.5 727 .8 
9 663.2 690 .8 713. I 730.5 760.6 785.0 803.8 826.G 843. 2 863.5 877.U 8!15. 0 907.8 

10 790 824 853 886 913 943 969 998 1020 1045 1065 10 1105 
11 924 906 1002 10•12 1077 1111 1147 1179 1210 1239 1267 1292 1318 
12 1066 1113 11 60 1204 1251 1290 1:i:15 137:! 1413 1448 l41H 1512 1546 
13 1215 1268 1325 1377 1432 1482 1535 1580 1629 1671 1714 1752 
14 1369 1430 1•!98 1550 1624 1683 1744 171)\J 1856 UJ06 UJ58 200-1 

15 1529 1600 1678 1749 1826 1893 1964 2028 2093 2 153 2214 2207 
l (l 1005 1777 1865 11)47 2034 21.11 2 l93 2207 2341 2412 2481 2545 
17 1807 11)59 2057 2151 2246 2338 21130 2517 2599 2682 275!) 28:36 
18 2042 2148 2255 2362 2407 2573 2675 2770 2869 296'1 :)051 3138 
I !I •)')')? ---- 2342 2460 2580 2697 2816 20<!0 3012 3152 3256 3350 3452 

20 2408 2540 2671 2804 2936 3067 3195 3319 3443 3558 3672 3779 
21 2599 2744 2889 3035 3180 332-0 3 L67 3000 3741 3871 3908 4118 
22 2795 2953 3112 3271 3431 3592 3747 3!)01 4050 4195 4335 4468 
23 2996 3167 3340 3515 3690 3864 4035 4204 4368 4528 4682 4829 
24 3201 3387 3573 37()4 3954 4144 '1331 4515 4696 4870 

2· D 3409 3610 3812 4018 4225 4430 4634 4837 5032 5220 
20 3622 3838 11056 4278 450:.! 4724 •1044 5167 5376 5580 
27 :l!tiO 4070 4304 454ll 4784 5024 5262 5501 5728 5950 
28 11059 4306 4559 48 12 5072 5331 5587 5839 6088 6330 
29 11-281L 15110 4817 • 5088 5306 5644 5918 6187 61155 6717 

• 
30 45 1<! 4791 5079 5370 5005 5962 6256 6544 6830 7111 

32 191\ 1 5291 5616 5947 0280 6616 0951 7286 
34 5462 5810 6173 65.JO 6916 7291 761J!) 8053 
36 5\.151 U338 6743 7151 7.j(\8 7987 8407 8835 
38 6462 6882 7326 7778 8236 8702 9106 0631 
40 6978 7440 7920 84 17 8921 9435 9944 10449 

42 7501 8007 8527 9007 0620 10183 10741 11288 
44 8032 8579 9148 9729 10029 10940 11549 12146 
46 8571 0168 977:.l 10•101 110<17 11706 J2302 13020 
48 011 5 9743 10400 11078 11773 12478 
50 9661 10331 11032 11755 12499 13254 

52 10203 10\.119' 11665 12435 1.3227 14030 
54 10744 11503 12294 J31 11: 13952 14803 
li6 l l 2S l 12081 12918 1.J784, 11673 
58 11810 12653 13535 14445 
60 12325 13212 14138 15094 

62 12826 13756 14723 15723 
64 13311 14281 15288 16332 

. 
66 1377() 14783 15832 1691'1 
68 14217 15259 16347 17467 
70 14630 15707 16828 . 17986 

72 15012 16122 17276 18467 
74 15364 1650:.! 17687 
70 16081 H)8<10 18058 
78 15962 17148 18384 
80 10201 17408 18663 

82 I 039fJ 17623 18893 
84 1()55() 17793 19076 
86 16008 17915 19:.! I 0 
88 16735 17988 
90 16754 18016 
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