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SQhjectt 

Reterence 1 

Enol08UM I 
(Herewith) 

Ra.nge Balliatic Con::t!Qtions due to curvature e.nd 
rotation of the earth---me\i1od ot bandl1 ng 

(a) O.P. No , 757 - 16" Range Table 
(b) Exterior .Ball1"tics , 1935 Edition by E. E. Herrma!ID 
(c) Buord Circular ltr A-175 , Be.J.listics - Effect of 

rotation of the oorth on flight of projectiles 

(A) Curvature of F.arth Table 

1 . I t has come to t he a t tention ot the Bureau that there 
is some question as to t he proper met.od of handling certain small cor­
rections in the range ballistic , Al though in most cases these correc­

.tions are undoubtedly beinc; r>roperl; applied by the f orces a.floe.t, it is 
considered advisable to outline th91D briefly. 

2. CURVATlmE Of THE EARTH - U.S. Navy range tables are 
baaed on the assumption that t he gun trunnions and target are in the 
horizontal plane tangent to the oorth's surface at t he gun. Thus , when 
using point er fire or direct fire in eleveti )n , the range table range 
should be used without aey correction for curvature of the earth. How­
ever , .when using tho stable verticcl\l type of director tor indirect fire ill 
elevation, a correction for curvature must be applied to the range table 
range since the guns a.re laid wi tb r espect to the hor izontal, rather ttlan 
with respect to t he line of sight. 

3 . To determine ro.nge correction for curvature of the sa.rth, 
enclosure (A) should be used i.n conjunction with column 19 of the range 
tables, as follo.a 1 

Correction (Yds.) • curvature Cft, from eM,(A,)) x 100 
Column 19 

This correction represents the amount which the range of the pr o j ectile 
exceeds the r :uige as shown in the range table. The correction is thwl 
applicable as a " down• correction. 

4, To illustrate a speo1!1c example .. SUlle a range ot 19,800 
yda • F1'0111 enclosure (A) the curvature of the ea.r+..h at this range ia 85 tt. 



S?'.l.-1 (53) 
(he/,a) 

RESTRICTED 
Usin(; th~ t~blc on pages 24 and 25 of rdcrence (a), column 19, a cor~ 
rcction of r!'.116€ cs.n be co!l;luted to coripensate for t his 85 ft, corr,,ction in 
elev~tion . Tims .§.2 x 100 • ap'>roxi.1Mtel y o9 yds. in range represent •,he 

95 
amount "'h'.cn t iie act1.L:ll r..:..nge of the projectile ex'ceeds the range as s .,own 
in the r ·ngc table, 

5. Actuall y the curv~ture of the e1:.r t h var i es as R2 
(where Ra range in yiord.~ ) s o t nc·t the .cor recti-:>n in minutes vu'ies o.s 
R; c.nd the elevction correction f c>r- "a rth ' s cuTva turc (in minutes of 

' tr.c; c . ._n be s uf • .' ic i ently well ap.1roximated as tne r c•.oge i.n yar ds divided 
by 4000. For exam;ile, ~t 19,800 yard.$ 1 t.ne cmr-~ature would be 4,95 
minutes 'R:Jich by ColUJllll 2b of r ef erence (a) Rives a correction of a6 yards 
as com;>ared 11ith 89 yards i'or the mor_e accurate calculation above, 

6 , PAFALLAX COit:.EC1'! Gl< FOh TIC i.:E.Ui TRUNHION !LlI Gil'l' OF GUNS 
ABOVi 'ftii': ·:1AT<:nLIHE - Neither t he r~nge table nor t he fire control equip­
ment it:clude the con·ection for the mean tru:nnion height of t he guns above 
t he waterline, and since t his height in some battleshi ps is 32 ft., thi 5 
height should be compensated for and added t o t he correct i on as cnlcnle.tcc 
in para~; ·a.ph. 2. 

7, To illustrate a specific exem~le assume t he same range or 
19,800 yd.s , From pages 24 and 25 of reference (a), Column 19, any change 
in .mpact must be made from a horizontil-1 reference plane which has the S/lllle 
height a5 t he me&n trunnion height of the b'tlllS above the waterline, Assume 
this height to be .32 ft. Thus if °it is desired to have t he point of i:tpact 
at the waterline t he following correction should be made· · 

E x 100 ·• Approximately .34 yard$ in range must be applied as 
95 

a down correction. 

s. fypical Values - In the following table (tor a wn 
trunnion height of .32 ft.) the combined correct ions for "earth curvature• 
and for •trunnion height" in automatic fire are shown tor several guns at 
various ranges, And.from this it is interesting to note, for range of 
15,000 yds. and over, how the subject correction tends to remain approxi­
mately constant. 
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Ranee 
in yds. 

5000 
10000 
15000 
20000 
25000 
30000 
35000 
40000 

16°/50 
2700 lb. proj. 

I .v. :: 2500 f .s. 

288 yds·. 
178 
154 
l.47 
l.44 
l.40 
134 
124 

TABLE I 

16°/45 
2700 lb. proj . 

I.V. ;: 2300 f .s. 

250. yds. 
l.49 
129 
122 
118 
l.11 
99 

8°/55 8"/55 
335 lb. proj. 260 lb. proj . 

I.V. • 2500 f .s. 1.v •• 21oo·r.s. 
, 

250 yds. ~ yds. 
134 l.45 
100 100 
81 7.9 
69 66 
54 53 

9. In practice it •C!Uld possibly be simpler to add trunnion height 
to earth cUrYature so as to t:>ennit the calculation of tbe combined corrections 
in a single operation. . . 

10. EFFillT OF ROTATION OF THE EARTH - Th13 subject bas been pre-
'liously covered by reference (c) and section included in late range tables 
gives the 'lalue of tbis correction. · 

DI STilIBU'? IOI!: 
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EXPLANATORY NOTES. 

t ·hi«; h1 ble i:-$ calr.ulatecl fc)l' $ lelill>t•raturl" nf the tlt1nos}Jh.~1·e ol 5!)~ l~. and a hnron1e(,l'ic 
prt$Sura of 29.:J:l inches: thr oir hting assu.n1ed t.o be hel£ sntnrreit<f. The po-.;·<ll!r is u::sumcd 
Lu give normal ,-rlocitv \·thcu ut 00° !<'. 

Tngt-..ll;.'s Ballistic ;i'nbles llA.\ ~ bef•U usr<i for ccmputing C(Jlurou~ 2: 3: 4. 5; 6, 8, ro, } l, and 12, 
h:4 \\'ell :l~ for com1>uli11g th" t1l titut!<' ftt·~OI' in th<' ha1H$1tic ('J"+f'ffi«i~llt. 

~\.l~l~r"s fotnn.tl~s \\'<'re nsf"d for <'"n'pniin~ c.c:lurnn~ 7 ~ 1 ~~ 14: J Si 161 171 lS1 nn cl 1 !). 

l>e )fa1·~-'::; formula: 1uodifi"cl 11~ per 1·c-fen~1H.:(' ~n'\:al (Ju n lt"n.ctOl)r l~t.tel· No. 13:}.14 30, 
13urc,nu of ()r, l n 1HlCQ let.t-er No. :lll(>:) (f)2)~ of l)~c.etubt>r 3. 1!)161 hn~ h 1?.('.tt used f(•l' the con1pu~ 
(~(.ion of col u1un 9 . 

'!'he~ pcn~tril.t.ions {or rn nJ~-.'$ gt~$ lt"r th?tn ZZ;200 }~1irds should be ~'tce.~·p~l \\'it.h coution: 
they have hccn dct.el'miIH'd fru1n thl" forrnt1l!'t \ 1:hich: for hu·k nf fitcilityi has rto(. hc•<•n fc\~t••d 
fo,. r.nglo; of fall i;r<:lnler lhnn ~o•. 

Con\put~\t.ion5 \VClX• m.~h1e ! tar t •Vt•l'Y ;jQO :frircls nn.<l. lhe coJuoHL~ colnplt•tcd 1>~' inter(>olat.ioh. 
<"!olun'ln.a l to;-,, 7. n.n<l S iu:;..-t\ n<) rxplnn?l.tion . 
Colurnn 6 give:; t-he lotel drift in ~·t~r,1;,1 co1nput~l h:r )fA~'\"\"$lci's forruul<t, n1ultiplie<I h~· J •• ;. 
1·0 get, ch:"tnge ol I"<\Ugc for •:tuintion oi :: 10 F. s. r. ,;,, n1ultipJs tjgur(~ given 1>y ~ · 
'L'o gc.~t c~hilngC' c1i r.itng~! [or ,·nrintinn of J p~r <.·el~ l in dt·U:ii ty of nir, n1ultipl,)" figure~ givo:i 

l>y 1.10-. 'l'ht! <lf'n;;it.y of t.he a ir is u.:;;~u:n('d to be tlni l-y ~t 59<> F. a,nd 20.5:3 in.cht\S b*rvn.lc~lri1~ 
boi:.~ht . 'J.\he deasit:r of t,be air for uny t.nn1pc·rr~ture. and bill'Olll1Jt1·ic lu~i~~ht 1:-. ~;i\en jn 'l'nbJe II, 
.Algt:'ol'l$ Extt~rior B11J.l i$ t.i ('~. 1'o dL1.;p 1"'n~<" \vit,h A l~E>l"

0

i:: book . r(,uo,ving t.h<' Explsn\11.tr.r.r l\t'l l<'ti, 
th~r(\ i$ gi\'(Hl <t Tnh1c )' J tnodilitj'L 

rn the!. b.~hlc t.ho Sii.n'l~ l:l l'g:Ulilt~.Uts: T ernp(·l'n.tUl.'-0 iJ.'l d<igL't't'S f'nlirt~nhcit nucl b:l.l'Vl.l'.lOll'i c 
lJ!'t:!!l:itlrC in i11che;j Of Jncrcury !'ll'.t pl'e-ser'+·t•<l, hnt the clcnsit,ic.,<i. Of t\ir ift·e t'e].>laccd h~; factor.ii 
to b<! us:~ti in conJ1ection '''ith <:<.>lnn\n 12 . )Jultiµlit·r~ arc gi•·<'n f()r cnch degree of t ... iupc:.ra.tur(' 
antl for ciu·h hnrometric height of 28. 2!). :~o. ~nd :{t inch~. For f]*)1ctlon:s of in.c-h int(\r .. 
poh\tion.s ea11 he tnttd~ C?$Silj' al ~ight. 

·r·o obtain i-hr ,·nrintio11 in r~utg<' tllkr:- Fr1nn lhe lable (1nultiplit•1-s for colornt\ J 2) lbt· 
ro.uliiplic1· OOlTa;po11diug tt.l ntrnos-ph.:iric conditions, entl fr,,n1 the range- table t.hc nuinh('lr ('If 
~,·ards in <:<>lnn1n 1.2, corr espo ntlin;.: t.o the rin1ge, multiply ho1 h tog<"f.h<'l" n.1\rl. the pr0du1;t '''ith t.hr. 
i'ign o( tho inultiplicr~ \•till bt~ Ou! vu ri1~f.ion in. .rArdi:; due l-0 at.tJH•:.;p1u~ t·il: <~onditions. 

C0Juu1n i2 al:;o r<:presen(~ lht• P. O'c~r. t. on the l'.9-nge of n va1·jatiOJ1 of ± 10 pn1' c...-ll L in 010 
halli~ t.ic coaUi<:itm~, I. V. rcm~iniug thn s:tm('. 

C~r.lun.\n 11 gives t.hc chnnge t'f rn11ge f<ir ;\ vnrintlon oi ±..f> p1'iunds in 'l\'cighl c,f pl'(lject.i.le. 
thi~ chl\rge ron1ainiug t.h~ ::nn1~. 

l·'or " >'Mialiou of I pound mul!ivly figun's in c<>hmm J I by t.· 
Tn cnluon1s 13 to 18 a \\·irHl o f 24 knotl:i iuakt~ t\ .. ·icc th<' ('ffcct tnbu.l.ated. 
Column 19 sbO\\"S ho,,.· 1nuch the point oI impact i.$ nti. ... c·<l (•r lo\\·erOO on a Yerliettl 13crcoo1 

by n1i;;ing or ]o\t·erin~ the :-ight, hnr 100 ~·:lrds, the aclual ran~" r¢1t?Rining fixed. 
Tho ehn.ng~ in t<\nge due to l\ V:\ri:'l1 ion oj =I' i~1 lht' t\llgl<• of drpr..rf.ln·e m::iJ~ ht· dC'.dHCf'.tt 

dirnctl)' fron1 tht? t.nble. 
For n Yi! ri~rion of ± 10° F. ia t('n1pcrnture of pi'l\Vdt!' lh~:J'<• is <'11115>Ccl >i. t\nJ·reS}.>Onc.ti n~ 

l)hango iu Ow iuit.inl velocil.y ol +.20 ft'<'L pnr ' econd n.pproxlmatdy. 
s~:H1-1s 
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CURVATl"'?.Z OF ZARTF., P!~Ul' 

R.yds. 0 100 200 :;oo 400 500 600 700 800 900 
1000 .2 .3 .3 .4 .4 .5 .5 .6 .7 .8 
2oor: .9 .9 1.0 l .l l.2. : .3 1.5 1 .6 1.7 1.8 
JOjO 1.9 2.1 ,, " 

' · o G ~) .3 ;; .5 ?. . 6 ;.,8 2.9 3.1 3.3 
4000 :; . 4 3 . 6 3 .8 4.0 4.2 4.4 1 .6 4.8 5 .0 5 .2 
5000 5 .4 5.6 5.8 6 .1 6.3 6.5 5 .8 7.0 7.2 7 .5 
F,000 7 .8 8,0 E .3 8 .5 8 .6 9.1 9.4 9.7 10 .0 10 .3 
7000 :O. € 10 .9 \.1 .2 11.5 ll.8 12.1 , 12 .4 12 .8 13.1 13 .4 
8000 13 .8 14 . l 14 .s 14.8 15 . 2 15.6 15.9 16 .3 16.7 17.l 
9000 17 .4 17 .8 18.;: 18 .5 19.0 19 .4 19.9 20 .3 20.7 21. l' 

10000 21. 5 2:? 22 23 23 24 24 25 25 26 
11000 ;,5 2? 2? 28 28 29 29 30 30 31 
12000 31 32 32 33 33 34 34 35 35 36 
13000 36 37 38 38 39 39 40 41 41 42 
14000 42 43 44 44 45 • 46 46 47 47 48 
15000 48 49 50 51 51 52 53 53 54 55 
16000 55 56 57 58 58 59 60 61 61 62 
17000 52 63 64 65 66 66 67 68 69 69 
18000 70 71 72 73 73 74 75 75 76 77 
19000 78 79 80 81 81 82 83 84 85 85 
:;oooo 86 87 88 89 90 91 92 93 94 94 
21000 95 96 97 98 99 100 101 102 103 103 
?,2000 104 105 106 107 108 109 110 111 112 113 
23'000 114 115 116 117 118 119 120 121 122 123 
44000 124 125 126 127 128 129 131 132 133 134 
25000 135 136 137 138 139 141 142 143 144 145 
26000 146 147 148 149 150 152 153 154 155 156 
?.7000 157 159 160 161 162 163 164 165 167 168 
28000 169 171 172 173 174 175 177 178 179 180 
29000 181 183 184 185 186 188 189 190 192 193 
30000 194 195 197 198 200 201 202 203 205 206 
:nooo 207 ?.09 210 211 213 214 215 217 ?.18 219 
32000 221 222 224 2?.5 226 228 229 231 232 233 
33000 235 236 238 ?.39 240 ?A2 243 245 246 247 
34-000 249 251 252 253 255 257 258 259 261 263 
36000 26' 265 267 269 270 272 273 275 276 277 
.3.6000 279 281 282 284 286 ?.87 289 290 292 293 
37000 295 297 298 300 302 303 305 301 308 309 
3~000 311 313 315 317 318 319 321 323 326 326 
39000 328 329 331 333 335 336 Z38 340 342 343 
;O'QOO 345 
q ,yde 0 100 200 300 400 500 600 700 ·000 900 
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·~lot I >l~\·i~c~• arPI~ .,.ltll \o.inS1-lsn OC: 

i WU\!)) o.-11.:a..tt ~';wod pn 1:.t s...a&• 
fff\ bl,;'t. JtorU (1 '.(«Jr!f.tliti:bl, 

• 
. I 

- _._ - _•_I __ • __ 
~.Ctcd f;)f I \. «n.,. 
~~•tw. 

' I : 
! ~ ~ I 16 

- ----.-- -·-
Y.,,., 

1,000 I 
I 

I, 10() I 
1, 200 I 
1, 300 I 
I, ·100 I 
I, 500 

I 

22. 81 
I 

25. 2 ! 

2i.6 

30.0 

:i2.1 l 
3~. s 

24 

26 

20 i 

at 
34 I 

~'- I T'¥,.( ... ~. Ycri1. /'l(f. '""*'· I 
I. 121 2, GOO I·· ... ··' 1, 000 

1. 24 I 2, 59.; •• . . • . . 1, 100 

I. 47 

1. 58 

!. i O 

2, 582 I·· ... ··I 1, 200 ' 

'.!,;,Gs ••...•• 1 t, 300 

., . . . I I 
,.J , i) \) /) • - - . • - -1 
2, 541 . 5 i 

1,100 . 

I, uOO 

G 

7 I 

s 
10 

I 
12 . 

12. n I 

I:!. S 
I 

12. 1 I 
12.6 

12. j) ! 
12. 1 I 

l , fiOO I 3i. 2 39 : l. 82 2, 528 ! . 5 I J' 600 l<l I 12. 3 I 

Y<N. I 
~5 ! 

I 

38 ' 

' 4i I 

50 I 
l 

~3 1 

w I I, 70() I 30. 7 41 J.94 2,.;14 .6 1, 700 16 i i:?.2 I 

1,800 ' ·'2.2 <A .. O" ? ·01 I - l 800 !'' I J•.).2 I .~ '1 

l, ~~ I :4. ~ :~ I : : I: :: :$7 1 : ~ I ]: 900 i 2: I 12. I I :: I 
~.000 i 47.2 50 2.30 2, ~7 1 i .9 1 556 22 i J2.0 l 65 1 

2, 100 I ·l\I. 1 6a 2. ~z 2.16<> 1: o ! s20 1 11 : 11. 9 6. i 
2,200 I 5Z.2 56 2-1H 2: H7 I l. I I 486 26 II.$ il 

Z, ~00 I 54. 8 69 2. 66 2, •134 1 I. 2 I 4!H I 29 I 11. 7 I ;4 I 
I I j I i 

2, •100 .;;. 4 I 02 I 2. 7!> '.!, 41 l l. 3 425 32 I 11. G I " . 
_z_,_so_o....:....l __ oo_.~_o,; L~-1 2,4os_ ---~ '-399 '._ 3.;_1 ~- ~o I 
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RA..'<GE TABLE F O R S-TN<:H GUN . 

this l«ble ·i8 ca./.culateil, EOQ 1>ounds. 
8<'<'ond!$. Coe.fl:;cient qf jr/rm - .O I . 

!- --
' ~~~~i~(J~.r 

" ·!'lt"ifl.Hi'l :1nC 
%~ ~0Ulf!l 

lfl. Wt'!<:"i'lt-O( 
proJ~(' tre. 

<:(11v.~-l or 
:.n·J~ t<ir 

~·n·ituto:·l <(I! 
~w:i::it- or 
::1r of :1: l'J 
pi~r<11m:. 

(.'him:;il o! 
r;;n~for 

Wi:1di'iY.'l! · 
Y:O'H t l} i'1 

r>':>.ae-1>1 :i:e. 
or i 'l' knots. 

j II I':? I
I 

;·- - ·-- - ·-! -- 1-.. ·-·: 
. Y~:I)-$, I l-'::tdJ, I Y<rN'~. 

l 3 I 1 i l ' l" """'i 
I I 

~: ! 2 .... .... . 

3 - .. .. ' . . -

lG 

17 

18 

I() 

20 I 
21 I 
22 I 
23 

24 

25 

25 

26 

l ___ 2-~---

i 
4 ; .... .... . 

I 5 1""""' 
6 I 1 

71 1 

s ! 1 

9 2 

10 2 

12 2 

2 

15 2 

17 3 

18 3 

20 3 

C!ti:.n1t•' <"!! 
r.w;::{•!fX" 
l.lll~IOtt Qf 

(! :ni:1 p'~:'l!l 
-0£tlre or 1z 

k; ~-Ots. 

l~r6. 

7 

9 

10 

11 i 

12 

12 

13 

14 

15 

15 

JG 

17 

1-:!~n~(lt 
m11-;:.~1()< 

tm:·.ti<mnf 
l!~~tin 

plmw. e>ifi~ 
or 12 J: ooc:~. 

I 

l>~\t.">non '°' tsv~r:1l 
wn)d eom­

p¢tl('Ul O! i2 
k-nMs;. 

!.le·:i:Hi (1:~ 
!-Or rat~:-.11 
WOV!f>11 Of 
~l?'Ull Uf· 
lJPfldiC'ul:U' 

io ~t:::c or rtro. 
::pee(! o: tt 

l:11.ot::. 

l~ ! 16 l'i _ _____ ! ______ ---

'ViudJ. } l'4rl4, 

s 1 .. ... .. -· 
f 

9 !. ........ 
JO ...... .. . 

10 j .. - .. ... . 
I 

ll 1 .. ....... 

12 .. ....... 

13 i ...... . .. 
! 

M .. .. ..... 

7 

8 
I 

9 i 
I 

JO 

11 

12 
i 
I 

13 I 
' 13 I 
! 

15 .. .. .. .. .. 14 

16 15 

17 1() 

JS 1 17 

18 I 17 

19 1 JS 

20 I 19 

!);! ~ i3'21x1 
!Or lat~ral . {'.Ji::nk'I! i:i 
mo1i¢:l or : b('i~!! t o>f 
t"4~Ci p~T· I imj.-<:~t for 
ntadi('u. :1r \ ';'l1':1!Wn (I( 

!O !ine ot fl1e. '*' l"J •:1.rds 
:< ;?<~«.!of t:!' 

1
~ i~ :;i.:;:S; bu. 

l.+ne)!J . 

IS 
; ,. 

y,~(. 

2 

2 

10 2 

10 3 

1 J :; 

12 ! 3 

3 

3 

14 

15 

lG 

17 4 

18 5 

18 5 

JO 

20 6 
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RANGE 'l'A l11 ~1<: 1i·ort S· I NCH (.:O:\. 

ll"•ight •f 1•roj1<1i1' for u:hi<k thu tal>U 
ueond1. 

i• rulculatd. 100 pound$. 
<'IJfjjfriml ef fonn = .61. 

Initial t•,Uxity. 2.7.50 f()()I-

----- -, 
• 

l"~l:ntlor. 

bll.nl'.~r 
1 nr fl:,~..,. l'L~'li~ or 

.\llJll! ti( lltjl3.(· I 111:No.'n<iY.~ rl.1\Jlt ro>r 
ll\fll.'l:· t1 ;fii-i1~«:t O! • \ :ni:ie c< 11111. • 1'tn111 of :!lrikiu;; Jlf.(t .. s/ar.t ror ~ln.i1i111•w 1 

1

11.r.i:.••r w:l.1~ \'atbt!o:i1 or 
$'.¥'<1tUrnl pla-;. f.ij!)I\, \•i::ocit;. . a rarrii ~'(• <n•1i1111le!. t11pp.:i<l i:n•· :rro root· 

Jump. <001 t;h. Jo/.'tt a;. WNll\d<; lulll• ~ 
• c-o11\'C(i'(l ror ,.~ VIO'. ' 

1rn~:evf f\lll. 

" • • • • • •• -------- .. -- - -
l~cN«. s~ •. T~_.,.,_ Ye.l'>i' ... ,..,.,, F,rl f~t. 1' . .nu. 

2.500 ()0. 0 C);) 2. !l I 2. IOS I. 4 399 35 11. ,; so 

2,GOO 02. 6 us 3. lH './, 395 l. 5 37G 38 11. 4 $3 

'l, 700 U:j. 2 • j lJ 3. rn 2,382 I. 7 350 -11 11. 3 86 

2, i'-00 l 07. 1J l 11 ~. 20 2, 36!) i. 8 aas H 11. 3 oil 

2,900 10. G 17 3. 41 1, ~{56 2. 0 322 ~i 11. 2 92 

:J.000 13.3 1 21 3 .. r, I 2,343 2. j 30!1 :j l ll. 1 U5 

~. 1()(1 16.0 l 
.,, _, 3. 6i 2, 330 2.3 295 00 11. 0 ns 

3,lOO 18. ~ 2."i :t ~o 2, 31:': z. -1 zsi SU • 10. g 101 

3. 300 2J. 6 ~H 3.Q~ 2, :ioG 2. () 270 u:i i 
I 10.$ 10•1 

:l, '100 2'!. ·I I :35 4.06 'l, '2!);:3 i . 7 20:1!) 0·1 I I JO. 7 107 

3, 50ll i;. 2 :~s 4. Hi z, 280 2. 9 :?~S 71 !O. 5 109 

3. f.()\l 30.0 42 4.32 2;268 ~. l 23S 75 10. 5 112 

3, 71)() 32.9 4~ I. 16 2, 255 3.3 12'9 so 10. 4 115 

3,800 35.8 4H 4. 50 2,243 3. 5 220 s,; I 10.4 llS 

:i, !JOO 38. i j 53 4. 73 2, 230 3. 7 212 90 10. 3 I 121 I i 
~ , 000 ·1 . $ 1} I 2, 218 ? 9 206 !)5 

I 
10. 2 ' 123 41. G 57 u . ' I i 

·- -1.. • 



-·· -~ - i 

TIA::-IGE '£ABLE F·o n, 8 - INCH (;lJN . 

l f'ei!1hf. o.f projectile .for u;h,fr·h tlt~:.~ iabfo ·is calc1<Wied. 2fJO pmrn,J,,. l nifial t.'c•locif.·y~ ·. 2,7 30 j:'>IJ(-

st(;or.a.~ . l:'a4tiicient of f orm= .6'1. 

' t Dcii~~lo.n J)!!·d(ltio::i 
(:h:)n,<;e or c~(ln.1;~o( ('>.!$'l":$ O( (''hA'l~' O{ I <:ivm~ of n e \intio:'I for i,.-,1,:;rol r ... r fotel'i;"ll Chiu1~t 0> 
re.-t-w foe TM\m foe rtl1\~ to:: r~r. ~e for I rAmr..: for for ltu~rnl ; , motioa. o! wot.ion or 11~ii:·1t ('! 

\·11.rhllO'l ~ YIU'bti(n o( win.-:11•0'1.l· mo.!io:i o( 1 motil).'l ol wi:'lr1 (l\):'l! • i:/ ~un !Jl'f· l.::ft.'<!t. f*.r· i:n1.11w1 for 
:O~)IO'Hltb (l\!n,::itf Qf £~TI.l fn, V l "l_l "\ 'C> (l.,C; L,f,;'.I'; ; h t pQ:ient of IZ i- ~ ~iu:1<l i~,1 lnr !Jo!i~1l! t11L.'"1r vi:rh t.ioo ol 

in W\ligla (If l3ir q(J: 10 p.m~orfi~ of fir•:(lf 1£! • \>'n'1e o! !in~ j t<i !i::e l)f !lr:, tu:itl'~- u((ite, l :LIOO }'ltrds 
!'r<•j•!~ili'.c-. 1:i!r 1::i::t. qf !:! im(lt.'<. knot:1. ! t1( I? know. lrn.(IU. 

! ·?J~d<•f l? &pt~<l uf !2 i h: :r.i;lit. l•tlf. 
j km)l$. ti:~. 

II " t:$ ... " 16 " IS ,. 
YIV~t. Y~uk. Yru¢4, l'<=flk. Y<:.W. YM<!!. l'-~m,. ) ··urd.<. Pt~t. 

2'7 20 3 17 20 1 19 20 6 

28 22 3 18 21 20 2! 6 

• I 
29 2•1 3 18 i 22 1 21 'J') 6 ~~ 

20 26 4 19 22 2 21 22 

30 28 4 19 2:3 2 22 2;3 7 

31 30 4 20 21 2 23 2'I 7 

32" 32 4 21 . 25 2 '.l4 25 s 
32 35 4 2J 2(i 2 2•1 26 s 

33 37 5 22 2.7 :3 25 '1,7 8 

33 40 5 22 2S 3 2,S 2S 9 

:34 42 5 22 29 3 26 29 n 
' ' 

35 45 I 5 i 2·1 30 I 3 26 :30 g 

:;• 47 ! 6 24 31 I 3 2i :l) 10 ,, 
I i ' ! I 36 50 ; 6 25 31 4 28 31 10 
i 

~6 52 ! 
7 25 32 • 4 29 :32 10 i • 

i I 

37 55 7 26 33 I 4 :30 33 I I 
L_ I ·----- -·-- ~ ,_: ___ ·--+·-------·---·-

3824.i- LS-3 
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RA .. ~GH 'l'Al3LE FOR 8 · TNC.l:i G=. 

Weight of 7>rojectile for wAfrl. tliis t-wk ;8 t'ilculatul. UO pound•. fn;MJ vth>city, 2,790 foot· 
suond8. Ooeptmt of form - .6!. 

4, 000 

4, 100 I 
4,200 

4, 300 

·1,400 

4,500 

4, 600 

1 41.6 ! 

I 
44.6 

1 47.6 

(;0. 6 

1 56. 6 

1 59. 7 

2 01 

2 05 i 

2 00 i 
2 13 

2 11 I 
I 

2 21 

4, 700 2 02. 8 2 25 I 

4,soo ! 2 o~. 9 

4, 900 2. 09. 0 

2 20 

2 34 ~ 
5, 000 2 12 .. 2 2 38 

5, 100 2 15. 4 

5, 200 I 2 

5, 300 2 
I • 

5, 400 I 2 

18. 6 

2 1. s 
25. 1 

2 43 

2 -17 I 
I 

2 52 I 

2 56 . 

5. 00 
! 

f>. l :3 : 

5. 27 

5. 11 

;j. 55 ! 
I 

F1. (\~ ! 
' 5.83 ! 

• 9~ I ,,_ ( 

6. 12 t 
i 

6. 26 I 
; 

6. 4 l I 
I 

6.% 

6. 70 

'l, 20;. . 
! 

2, 193 i 

2, 1S1 

2, 169 ! 
' 2, 157 ! 
' 

2, 145 l 

2, i3s 1 
I 

2, 121 I 

2, 110 

~! j . I f'r,ne1utfQo i 
I I I tof r1:•:Q- 1 (l!&:i.~.-! or 

l >j:lJ:H ! l:ar,·fonr,(i I l'*Ul!(' rv1• 
D r ifl. I .'~o 101 1 lfll ..:.ht1\llf\ 1 S.l'l'll(>r wilh \'$.ri!IHou Of I 

1 ~ fllT!:~f :.'O or.hmt!<'. 

1 

c;.pr.;.J ~'~ :ltl'J\J loot· 

I 
fo11 l f'l\ih. I JC'CIU.;t ,,;a:(lVJ1(h; i11tH&I 

, eorrtttcd l"rl ,.,:kd1.y. I 

• .·.__ 8 _I '""'· :""1.1 .. I: 

!
i Y~rt:t. Y~~dr. J'Ut. f::.e':<J. Y"w,i.1, 

3. 9 205 95 10. 2 ' 123 1 

·I. 1 . 

4 31 
4. 6 ' 

<l. g ! 
- ! 
''· 2 I 

I 
- ' I ''· ,, ! 
5.S 

6. 1 

G.4 

6. 7 

19S 

192 

1 SG I 

lSO I 

174 I 
I 

I 169 . 

159 

154 

140 

100 ! 

106 

112 

10. 1 I 
10.0 

10. 0 
; 

9. 9 ; 
i 

9.8 ! 

I 
g - ' .. '· ; 
9.6 

9.6 
I 

9 ~ I 
! 

9. 4 i 
, I 

9. ,<:; ! 
· 9. 2 

9. 2 

126 

128 i 

131 

139 I 

141 ; 

144 1 
1·16 1 
14V 1 

152 

157 

159 
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IlAN GE 'l'ABLF: 1-'0H 8 · INCll GUN. 

Weight <f 1n·ojectilc for ·which !Ms table is. '!;'U.'ldatal, 260 p&un&. 
second~. Oo~T;icfont of forir• = .6 ! . 

l'l!S~l):;!\ e>r 
r.n1e.: f<>r 

\'tui~~i?n or 
:1:sp~on•1s 

i11 ·.rel ;bt or 
! ~r.•je1:1.ile. 

11 

37 

3i 

38 

:19 

39 

40 

40 

40 

40 

41 

41 

4 1 

41 

01:~n~<¢QI 
r.u: \.'<: for 

v-.:rillti1in !•f 
dc:llili~ru! 
a.il'C>f+llJ 
per¢~tl~. 

58 i 
I 

6 1 

66 

69 

72 

~ · 10 

78 

SJ 

87 

90 

~)4 

97 

!00 

·-,~-------------

! i I 
tb~n;:e Ctf I ('h.u • .i;J: cf ' fb.<tueie: or 
r,\t'l® Co:ir I :..1!1~ !.t•r I r.u1::(' for ! 

t\11.ld. COl\i · motit>.:1 <>f nmtion <)f 
11(11)('!'.lltn , r.un:oi.'l ~: :e t:1r~t.in ·1 

1il me ••f fir..- <:1r Gr"' of l? i.·hl'le u! fi re i 
or t2knot:<. ~Ot$. <>! !l k.:l'l>l:s,. f 

II i 

).>,..\'t'3t ion 
fer 131er;,,1 

Wl'O;d OOtn· 
pnnc.:i1 <)fl:! 

kl'IO~S. 

JC 

- -1- - 1 

7 

s 

9 

o! 
i 

IO 
' I 

10 : 
! 

11 I 

11 

11 

12 

12 

13 

26 

'27 

27 

28 

29 

:30 

;30 

31 

;32 

33 

34 

YtJN.!.t:, 

31 

:30 

37 

:is 

39 

40 
I 

4 1 ! 
12 

44 

45 i 
I 

45 l 
! 

:: I 

4 
! 
i 

4 I 
i 

4 ' ! 

:j 

:j 

6 

6 

6 

6 

7 

7 

7 

lnitwl velocity, 2, 750 fool-

30 

31 

32 

32 

33 

:i; 

37 

:is 

39 

4() 

41 

33 

35 

36 ! 

'.J7 

as 

39 

·10 

41 

42 

44 

45 

1-5 

4G 
I 

·17 t' 
I 

11 

11 

11 

12 

12 

12 

13 

J ~ 

14 

!4 

J4 

15 

J5 

15 

!G 
··--· ...... ~· --- --



iO 
Ha~G t: 'l 'ARLJ-: F OK s- r " c rr (;~. 

lYeighl of />rlJicctilt /111· t£hich ti.is tabl< i s calculaUd, £80 pound... foilwl t:doeit:1, 2,760 f&oi­
suond$. C'orjjieient of form ~ .61 . 

-- -- -i - · 
A.D;?fo (II dj>"' 
1uu•- i.1'lt: <t <,1! 
.. ~ .. -atiiO= pb!t 

}Um}l. 

,, 

5, 51)() 2 18. 4 3 ()1 

5, UOO 2 :H. i 3 o.; 
\ iOO . 2 :J5. 0 3 10 

,;, ill!O 2 3il. 4 :i J.; 

;), 000 'l 11. s -~ 20 

6, 100 2 4li. 6 :1 3U 

G, 200 2 .;2. l 3 33 

6, 300 2 M. G 3 ·10 

6, 400 2 .;o. I 3 46 

6, 500 3 02. B 3 SJ 

' 

1'ime of 
111.;ht . 

' 

f:t-:rildnt 
~tJOcit)". 

6. 9U 2, (H I 

i. I:! 2, (}~Q 

'i. 20 2, OlS 

7. ;-i4 2, 007 

i . .;g 1, noo 

i . 74 1, 91>4 

i. S9 1, U/:l 

S.05 1,962 

. 20 I 1, 9;)1 

i;. 36 I 1, 940 

s. 01 1 1,920 

' ! 

' , 
- --1 .... =--1 

I 
t;ffaoo• ! C'lt$1tl l:uv( ! 

l>(t.U\t"' h11J\J~<,:wtf J\ 11!,(!(', IOr I 

lll"llCtWr M~~1.m11u urrn.::ir "'ttl1 I viri 1l1 .;,o<,1! I 
Drftt. •l•r.f.tl~ <lf\Ha.llt-. ~PftdllC'>< "'S<lfo..."tt.-

S1" 1 hlr.?1. l•'Clll(id. 1
1
;a;o:oi.< • .,mlll l l 

Yctd.J, 

S. i> 130 1 

s. 9 126 

9. 3 12~ ' 

v. 7 120 

1 O. 1 I i'l 7 , 

10. b I 114 

J0.9 Ill 

11.4 IOS 
I 

II . 9 J06 I 

12. ,, 

12. 9 

103 

JO! 

c0tr..-etc<! for 
1 

T'tJeeit,v. 

1

. 
las:,;:..-. at t• li. 

S; " ! ll> 

- i-

197 

20() 

215 . 
j 

22•1 I 
I 

2:l~ i 
2·12 ! 

2S2 I 

21'.l 

282 I 

2!!3 I 

v. 0 . 

s. !J l 
S.8 I 

I 

' 8. 8 ' 

I 8. 7 ' 

8. 6 ' 

s. 5 i 

;,;. 5 

s .. 1 
i 

S.4 ' 

S.8 i 

162 

167 I 

!GU I 
17'.l 

I 
174 1 

i 
176 

' l 7U I 

181 I 

18·1 

186 i 

6, 1100 :1 06. 2 a oi ::;. ~1 I 
6, i OO i 3 09. S 4 02 s. 82 

1\,800 3 13. 4 •I OS 
1 

::;. 98 

1, 918 13. 4 

I , 908 I 13. 9 

l,$07 · 14,4 

U8 

96 

301 ! 
315 

:J26 i 
33S i 
350 '. 

8
. ,, i 

. ~ I 

., J i 
l5. I 

. ' 
s. l 1 
8. 0 

1&s I 
190 

rn3 I 
195 ! 
197 : 

6, 900 :J 17. 0 ~ 13 9. 14 1 8S7 I 14. 9 I 
' 

92 

7, ooo ' 3 io. 7 1 19 I 9. 30 

-- - - - - ~-

1, 87G I 15. ·! I ! 90 1. u J 

_I 



11 

RAN<;E TABLt: FOR s : l NCli GU~. 

Wc0'1.l of projtctilt for v.-lii<~- lhi.< tn'>lt 
,r:.1;roruh. 

i8 wl<idaud. 2fi0 pound#. 
Co•Jiiri~nJ of form .OJ. 

lniti1U rt.l«i.:y. 2,150 fem· 

r-::·.,- --I -- r 
/ l'>t\"bttoo ~-atioc I ,,,~.., .. t "b.w1p- or \liu~Gf (hS!!l~o! 

OevillltOD 
..,J,1~1 ~«hk.ra1 <b~S::i 

r<tD~ti Wr r.W\.'\'> for r40~ !Jr I r111?\tC. fO: 1wn,~ rot fM h!cral .11J.:,1t1111 11! ! 1'101i?U O! )':(:l!.b~ Of 
"i'.!lfl)l~ll (I ! \·t1rl~l!Gll -Of t·:mJ i:c,.1.1 . 1 r11oi1on or 1 mniioo o: 

\l.'il1\i ¢1•~· ,tu:i Jl•'r• j tt1;r,:;c1; per· i:nf''lt1 for 
,,,,; pouwl:1 I <1.er.5Uy ... r ~IQOOOl !1i : ~1n in Pl lUO:- j ~r;etin. l)Ot:ie:1t..<1! 12 ; l)tUJJei.: la! J>cnd~VJ-'r v1u1.1l1•lll• Qf I , .. w ... .. "' • .., .... 10 "' 'mt or llr<1 ' vl fire.,, l2 I phuc o~ f:.r~ I tQfl11tOf&N, ' l1> linc11f l\rc, ± lOO yat'(I~ 
i;ivj•·c41!;'.I. 111·r ('Ort~ ofl:t kn<>u. 1t.11~·~ Of l2 lri:~ U'IOts. .•JX':Ol or 12 ll.P!ll"'I ur ,., '!O Si~1il lur. 

k~Ot.,\, ~ 

' 
II I " 

,. 
'- H I •• •• " .1 

1.'i " - 1- - _ , -I - - --· - ---
' 

1-'i!rb. }'·.:t'lh. Y.;"4•. )'·.,.: .. \'·uc.a.. Y-. Y.,-'1, Y"PU, 1· .. u . 

41 100 1a 3;; 47 7 41 4; 16 

41 103 1'1 3,; 48 7 12 -l8 16 

42 107 ! 14 36 49 7 42 49 17 

1l2 . LIO 15 36 .;o s 1a .jQ 17 

42 111 15 37 5! 8 18 51 l7 

42 117 ! 16 :~7 •)2 8 44 .)2 1,.; . 
I 

42 1 121 IG 38 ' 53 s H 53 I~ 

42 125 l7 38 ~~ s ·15 :.4 19 
' 46 I 12 12s I 17 39 55 9 ~s 19 ' 

4.3 1a2 I 18 39 ->6 9 -l; .;G 2'> 
l 

43 136 19 40 57 v l~ 57 1U 

43 140 19 ~o 5S 9 49 OS 2? 

•13 1'1-1 20 41 ,;9 10 M1 5~ ~l 

43 I 148 20 41 61 10 .;o GI 22 ' ' I 
.13 i !M 21 42 62 11 51 62 12. 

43 15i 21 42 63 11 51 63 2:.~ 

I --- - ··--- ----~ 

38".K.- 16--1 
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IV<i!/ht of prqrctik f<>r whid1 tlti.s lal,/t is <'tltcul?lt4, 2f;O po...,td~. Initial t:!WcUy, %,7$0 j()()/. 
sce<mds. (!1>~tficit11I off<>rr1>• .61. 

I I ' 4"b.ro- i ('~e! I 

- - T -·- - -- . - T - - l. -- i- - -

1
· .:.~""J ___ -·i 

Au-;:ieot'.d~p-ir. ~: -~·~ I r~klr . 
'Ii.en.,.-. lll.:'a-::w~l~G( .\llt\f trl:a,11 Ti(l)tei!fll'ah1 ~n~iac l):ift 

1 

t."f'~ to-: J >.Sl\\1m~1m j ai:·nor ·.T'1ttl vtrillh tln Of I 
f'4t\"lt\Oup1u.a '! ' ""e " >e.lodity. J • .. rnr.i:11t2" Ol'lltc11 11r. ~Jl•tmi*'~ I -:t/)> !o<Jt· 

j!lQlp. f :\,'ll'J;i'll.. 1 l'(t.!~t'(.?· ~iaitbl 
;. l tf'tW-1 for 

1
. ' •1.-:.<:l~y. I 

I j O.Q;le ol fiai.L 

I ' 
t z a t • ' l o l -; l s 11 ) 10 ; 

--- ------ -r·- -·-1- - -- -· -·-r---1- .1-. --i- --· 
l:'"Wh ~ ~ . .. Sic».~. F«.(«t.Oltlf•. J Y~·. I l~¢rd',, I F4.."I . /MM~. 1 Y.a.11. I 
1i 000 8 20. 7 4 !ti 

1 
!). 30 l , SiG !:;. 1 I 90 1 350 I i . 9 , 197 I 

I ! ! I 
7, 100 3 24. 4 ·I t5 1 · 9. ~5 1, 866 15. 9 I SS I 362 I 7. s ' 199 ' 

7, 200 

7,300 

7, 400 

7, 500 

7,600 

7, 700 

7,800 

7, 900 

8, 000 

8, 100 

S,200 

8, 3-00 

8, 400 

s, 500 

3 2$. I 

3 3 1. 9 

~ 31;. i 

3 ·13.1 

~ 4i. 3 

3 51. 2 

3 55. I 

3 i;9. l 

4 08. I 

4 07. ·i 

4 11. 3 

4 15. ·1 

4 IQ. 6 

4 43 

9. 62 1 
9. iS 

9. 04 

4 49 I 10. l l 

4 ·• I ,,, I 

5 02 ! 
5 0$ t 

.) 15 I 

5 21 

5 28 ! 
I 

5 34 1 
:, 41 

5 4i 

10. 21 I 
10.H , 

I 
10. 61 I 

10. i8 I 
l 

10. 95 ' 

! 
11. 12 I 

ll. 29 ! 
II. 49 I 

11. 64 1 

l l. SI 
I 

l,850 ' 

l. 84.; 

l , S.14 

! '824 

I, 813 , 
I 

1,803 

' 1, 793 ' 

1, 1s:i I 

lJ ii3 

l , 1;;3 I 
1, 743 I 
I, 733 

1, i :?4 

16. 4 ' 
I 

17.0 
I 

17. 6 

ls. 2 I 

18 . S I 

19.4 

20.0 

20. G 

21. 3 

n.o 
1 

22. 71 
23.4 

24. 1 

24. 8 

8G · 
!. 

sz 
I 

80 

78 
I 

7i I 

72 

71 I 

69 ~ 

6S 

I 

31u I 
38$ i 

401 

411 • 

428 ! 

442 I 

l 
45G : 

·fiO 1 

485 . 

I 
500 l 

7. SI 

- - I I. , I 
7. 7 I 

i. 6 1 

! 
7. ;; I 

7 - l 
. b l 

7. 4 ! 
7. 4 

7. 3 
I 

i. 2 

. 201 I 
203 i 

205 l 
I 

207 i 

2011 : 

211 I 
213 I 
21, I 

" ' 1 
211 I 

I 
219 1 

~1 6 ; 7. J. , 221 i 

'3~ "l ?93 1 
v - ' '· ' - - I 
518 I 7. o : 221; l 
SM I G. 9 I 227 _ _ _ ___ J 
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II.ANGE 'fABLE FOR 8 - .U'>;CH GU~ . 

ll"ci/74t of projut11f for id>ich llrt8 tablt i~ caleulatfd. 260 pouttd•. 
.,.,,,nJ,,. f'nt .Jfit"inti of form = .61. 

lnitial 'vtlo<ity, i!,7i;-O f ool-

I I i 
- --

T'Jr'\111100 J>el'!.$tion 
(.:h11:1,it;ll: Of ()taUjli!(I! C.bn~oJ Chnnr.,. ot I l'J?auc~o! i>f!Yi.IUvn r~ ••vr.1 1« b ti:r'S1 CJl3ng.~ in 
r~t1~ f(tl J'Ul!Cl~r r.m~fnr t ll"'t'I" tnr ~·"' I 

fN luleml m~it.11111 tif tnG.ttW> o; lltli:h\ ,, , 
,·:11i.1t \1111 or \'l~"flllr,n of wtuJw1:1• r.mtrnn{lf n 1;>:1 Of 

\~i.n'3 «ll U• 11m fl<''· tMr,~'J>('r· l~tL lv1 
i fi11<11m1b d(1n•tt~: <i< OC·u.'?11 l in ~uu !:111lr1n1> j t(\rr.n ln 

~oucut of 12 ·~~1u!!<i:l!lr I1Cll<l11:ub t ''ti ai1cm of 
Lo wo.lii l1l (I( 11h<if + 11.) P~Jlt.Of li1'9 o,.f 111111 (tf 12 11l"oo9f 'll r~ (, Hm1 <•f nre, I<> li:ie nf fin.~, i~ ~~ti~86~:. pt'<IJ.'C1i!t. ,..,,r (\•;:ii. l;f 12 frll.VU, ku.._~ ofnl.. nc.t.s, J:uou. «V("•d(o( l2 .,,}Jo!O..'(l Of ;2 

I knob. kma ..... 

H I~ •i .. IS I •• " ., .. 
' - f-

Y«i. Y,:tl4- ~ .. \·c11 •• YW•. I l'Cnb. Ylll'l•. )'ci'L '"'· 
43 157 21 42 63 ' 11 

.,, 
a- 63 23 

43 JM 22 12 64 
I 

JI h3 64 "l3 

I I 
13 lOG 22 I 43 65 12 f)3 ():j 24 

43 171 23 I 4;) 66 12 54 66 24 

4;J 175 2~ 1J•1 67 1 13 M 67 25 

43 ISO 24 44 68 ' 13 ;,5 68 2!j 

43 1$4 25 H 69 13 ,55 69 26 

d3 189 26 45 70 14 ."16 70 26 

42 191 l 26 . '15 
! 

72 ; 14 57 72 27 

•12 1{>9 27 46 73 15 58 73 27 

~12 io4 28 47 74 15 ~9 74 2S 
! 

42 209 29 47 75 15 60 -- I 20 ,a I 
12 214 i 29 48 76 "16 61 76 29 

41 219 I 30 48 78 1 16 e.1 78 30 

'11 224 I ;JO I 49 79 I 17 62 79 30 
i i I 03 80 41 229 
I 

31 49 so I 17 31 
i 



u 
JU.:O. <a; TABLE •'OJI b-IX<·H ovx. 

llti!;/11 uf 1·~!ctiv _r.,,. .cJ.i<A tJ.~ tablr ;. n1~/a1,,1. t;s(; p~u·.d•. 
•reomJ.•. Co<Jle«nl ~/form .6!. 

11.ituu o:clt>ci1 .. " ~;;so foo1-

-, -- - - -- -- --, - .-, 
V«wtnticol 

1.\u~t.:!uf,l~r- 1 ! 1>"111!."' 
oc r:1u.-. ci,:riu"'° 111 I .... ,,... ...,,,. ,,,, 

l'ht•#'· !~:.·~~ .\.:i;:!r o' c..&I. 1'i•(ICCl.1ht. 
Stnll'IJ:ll •·1111. 'P3.te ~·r M.>1t hnnru IU'naor ·.rith "'1uUc.iw11.t 
\f:ir.<nt<r- •t.lf"ii'~ .,.,s,..,.,., •Pr.fd ct_.. -' "l)toi;• ...... , Wt>.i,J. • tlr1•ktec_,. ~ a~la.w.J 

~~j "wo 

• • • • ' • • ,. 
---- - -- -------- i--

,.~... I . ./;~. t'f«.n-tM'<h y .ldf. ~..,,, ,,.,_ l~l~. ,..,, 
· 4 I!). t; :) .5•1 I l . il 1 l, i24 / 2~.R 6 ,) ! ,;64 I 6 o I 227 ! S. 300 

..... 600 4 :!3. s G 01 11 99 1, 11 1 2.;. G 6:1 551 G.S I 2211 

5, iJltl '.!S. 0 I) O>- I:!. 16 J. iO.> 2U. 4 62 598 
I 

6.s 1 231 

~.~u ~ 32. :i 6 lJ 12. ii l I, 696 2i. 2 61 GIG I 6 . 7 I 233 

.~. 900 1 .1u. e 6 22 12. bl l , 680 2X. 0 60 ij31 I 6 71 2a.; I 
' 

9, 01)() ~o.u •6 ;w 12. 69 1, 6ii 2S.8 59 6.">2 6.6 137 

!), 100 4 ~.f>.3 6 37 12. Si I. 66-, 29. 7 ~ I 6il 6.;; I 231) 

9.ZOU -!~J. 7 6 IS 13 o.; I, 659 30.6 Si GOO 6 ... , I 2.-1 1 

!!, :JOO 4 ;,4, l 0 r.:i 18. ~3 1, 660 31. .; !jij 709 1 24:1 I 6. 4 I 

u. ~ I !I, •lO!l ·l 5.$ . . ) 7 01 1a. H 1, G41 :ii. 4 55 I 729 145 

0, »Oil ;, o~.o ; 09 13. 60 I, 032 aa.a M 74U I 6. a l 2•16 i 

~. tillil 3 07.5 • Ii t:l. 7S 1, G:!J :14. 3 ;;:! iiO 6. 21 24i> 

9, rno r, 12. I 7 23 J:J. 97 1, Ul 5 35.3 52 701 I 6. 21 1;o I 
o,soo 5 16.; I i 33 M . IG t, OOi 36.R .;1 S12 6. l 2521 

u, uoo I 5 2 1. 3 42 14.35 I, fiO\I ll7. 3 ' 50 81!4 I 6. 1 I 7 2~.ll I 

10, (~JO .; 26.0 i 30 H.:>1 I, 591 3S.3 ~9 S56 6.0 2.;.; I 
- - --- - .L - - '-



i;) 

RA:-.'Gt; T AnT,B FOrt 8 -INCIJ (~"(l');. 

1rr.igl1t i>.l 1>1'f>]fl"lile f'tJr 111hjri1 ll•t4 tub/,. i.~ ('ltlt.·ul1Lttd, 260 j:t'Jt1 .•uL~. 
,\'f'(.!ln<l·'f.· ( '"ejlic·ieu{. a}·.forn,,~ .61. 

1,, .;:1,~z 1·1•[·1< il!I" ~,7.!iO . (,,,,,_ 

---,-- -.-- ·--- - · 

C1111nr.r.-:-r <.'!111.r.r;tor Ch:in !r:''"'f (1i1m~l\f 
1°)(\'\SU{';I: ~llCfl 

t:lt~r.r 01 n~\iU.C(ln rtlfhU1:\I 
! 

r•ir h tw • .d ('\llt.i:ce :n 
uin:r" f'.'>t rnn v.e for rn:i~~ hr ~:in~Mr r.:.r:cy rix 

fovh~r.it l'ftl'lllClt.iM tnCtl?n M 1:<'1/fl l ~E 
' '11: b1!:\n O! \'nliU.~ll <II u•ln.tl0\111• mntil);I of lW.>\iOl'lt•t r.11n Ptr· · '~'T.'' ' vr..r· hn~11 !~ 
.-s rr.~n!:< +ko<:ityvc \>:•n('Ot Ill. i;µo 1:1 ol'\ll' t:u~dri '.rin l ~m. Ntl l.cubr 1""n:tii«1lu • l IL' , tton .;r 
In .... 'l:"!,11toC n.i• ot -lO r .~r.e ~rntt 0Cf:l"C'D.f1: y~:s1::11e <>r !\re pr.(l:>l!.t o• 12 to~QIC1t, :.UllM'){lir?. ~IOU }"lfclS 
r~:. ,-. t:til~ 1111:~. k~t. (l(l'!k~ ~oou. ~~ ,.11: .qlf'«l at n 1n,qt'.;li$1. 

ltflf'CL Lnci;.'-

ti ,, 13 II .... " " 
,. 

" .- -- - - -- --- -- ---·----
V.:rl'J.. """'- ya<, Y~l,,, l'"~. ><:Tb. }'"• ') . .,., .. J'ul. 

41 229 I 31 49 so li 63 so 31 

{l 2H ! 32 19 SJ IS 64 :-; 1 :l J 

'11 239 :):} rio R2 1~ 6.; .S2 :12 

+O 244 33 so S4 J(J 6.:'i S-l 3:j 

40 249 ' 31 ,; J s.~ 19 uu 1)1) ;l·l 

10 2:m :JS .; l ~6 20 1;1 ' Su :l; 

~o I 2GO 3G ,j 1 Si !{0 U$ s·; .. 
,;~ 

39 200 37 $1 21 &O ~s 36 

:j9 271 37 32 90 21 fi9 90 :{; 

38 277 ~ ,;.~ 91 22 70 ~·1 :.;; 

SS ZS2 :J9 ,;3 !l"2 22 ii 92 :t..; 

38 2S7 10 .).! 93 23 72 :JS 3S 

37 20.3 •H J)11 9 1 23 •. , ,_ !)4 :l!) 

3'i Z'JS ~t ;j5. 00 21 73 96 40 
..• ,. 
''" 30•! 12 55 97 :l4 7.~ 97 ·11 

36 30!1 43 .;() 9$ 2:) i-1 98 ·l'.! 
I - - - ----- ---···-

38?.41- 18-b 



J6 

Wt iylit oj projectile firr whicit th-is tnble it culculut«i. 2110 }J'>Und•. lrtiti!ll •'<locit~. l,7.ifl foot­
secomls. Coefficient of ju rm~ .61. 

--i·--1--,--.----, -- I I I 
P<11.4lr.:1:c_, ' 

.\ 11~~r.ofc.t-a»r· 1 l )S!1~r l b~r\lo.'.1:1<.'tl rru:l:i: (t::f 
of~ I <'l)a:ir: (ff 

nntw.. i !~.!""c:e:1o"~~1~ l "'nil~of !.1li. ·rir:i.~ou11iht. !;~~~ brto. · .~~;> 1 l~l:•t:: 1 ~~'Ki!;! "~~c.1.;:,?r : 
\ jcmp. k'Ctl:i<;J•. ! h<111~ e)r- 11«""-\hirtillaJ 
! + I r««d fot I '"'1ctilr. : 

I 1· . \' . i ·I ' : • ' • ! '""'":"·"' I •O I 

~nt=-1 . ' I -.--.-.,,,,-,..,-.. -L~---- ,,,,.1- y.,,,-.. - -~d-,.i!-6-. ·:- -J~t-1 . -, - ,-,,, ... -. I - Y.-•«li-. 

10, ooo I 5 2G. o I 7 r,o j 14. b4 . 1, 591 ; 38. 3 40 ; 856 i 6. o ! zs.; 

lO, 100 ( s ao. 1 ! 7 59 / 14. 73 ' t, ss2 I 39 . . 1 . 48 ' 879 G. o ! 
10, 200 ( Ii ~s.5 1 s 01

1 
14. 92 1, 571 4o. r, ' 41 i 902 1 .s. 91 

J0, 300 I 5 ~0. 3 1 8 16 : 15. 11 1,566 . •l l.G . 47 : 92\\ I 5. !l i 
l 0, •JOO i & ·15. 1 I 8 24 I l •). 30 . 1, 558 ' 4 2. i . 46 I 950 : r,. !l I 
10, 500 I 5 50. 0 ) s 33 l 5. 50 l, 550 . 43. $ . 1;) 97'1 i 5. 8 I 

\ i i 
10, GOO I 6 54.9 f 8 •12 : 15.60 1, 5'12 45.0 H 099 s. 1 I 
10, 700 i 5 59. 9 ! 8 &1 ; 10. S9 ; t, 53'1 ! 46. 2 : 4:J I 1, 024 I 5. 7 i 
10,soo 1 6 04.9 ' ll ool 16. 09 ; 1, s2a ; -17. 4 43 1 l, oso

1 s. 61 
I 

10, 900 1 G 09.!I 9 lo l 15. 29 : 1,s1s ' 48.6 42 ! 1,01G I 5.G ! 

9 19 I 16. ~9 t,510 •19.S I 11 , 000 ! 6 14. 9 ! 
11, 100 I 6 20. 0 I 
u , 200 I o 2.;.1 / 

11, ~00 l 6 30. 31 
u, 400 I 
11 1 (JOO ) 

6 35.5 

6 40. 7 

I 
9 29 I 16. G9 i 

t6 89 ! 9 38 l 
I 

o 1s I 17. 10 ! 
I 

17. 30 ! 

t, 502 

1, 49·1 

l ,•187 I 
I 

11 4.79 I 

51. l . 

;j2 .4 

i>3. i 

55.0 9 &7 / 

JO 07 I 
I 

17. 51 1· 1, 412 I 56.1 I 
I I 

41 I 

40 I 

39 i 

30 I 

3s I 

1, 103 : 

I 
1, 130 

1, 1ss I 
I 
I 

1, 186 1 
1,215 

1, 244 I 

!j. 5 ; 

1 •. 4 . 

.s. 3 ; 

5. 2 
I -·--- - - ·---- --·- --·- - - ------ - - - ·· - ·-

259 \ 

261 . 
l 

263 
i 

264 

266 ' 

:WS ; 

270 

272 

27J I 

275 I 

2i6 ! 

~78 
l 

279 
l 

281 . 
I 
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RANG}: '.!'ABLE F OR 8- INCIT GUN. 

lVeigld of projectile jbr u;Mck ti.is table ·i.< calcul.ated, 260 poun<k 
se.conds. Oo~fjicfo»i of form - .OJ. 

lnilial 1ieloeity, 2,750 foot-

,--·-·-r- .... ,--
1 CJ-4.1.ll'X oi 1 CJ<.sne-t ot I 

ronr.c foc rme ror 
\·nrjMiw-, of nlr1:i~h:·n 01 I 
.:_\} rm.md:;. ,~::n :!ty ol i 
in Y:<.'id1 ~ llr niroi :1:1(1 
;1:0,i ~O:tilli. f11:r 1::~r.t. 

11 " 

Ohanl!\:·Ol 
r3.Xl.v.e for 

wind wm· 
U<m,\"nl l:! 

~1)·1m.H1! firn 
i>( ti knilU. 

" 

Cb$.llr,eQf 
t'l'fll!I' (or 
l'l\11tiOOl.lf 

Y{.'l'r:i:.! l~}1i~'! 
k !t<lb. 

u 

<'h$.llr,1: of 
rtt.n~for 
ml.lC.lO:! QI 
t:U~\ in 

pl:miiof fir~ 
(If !2~:wt~. 

1:; 

~d$tl.oo 
k.lr htct\\I 
wi.nd (:011.'1 · 

punrni of 1~ 
J:nl)U. 

I 
I , 

nr,,•Mkm , TX:·,·it1tioo 
for btcml for fot•;r-<ll Ch anr.i: ,n 

I ,, n1otic;o 111 m•)ti-m o! ii.'1&l t of 
! gi,:n.il\'f• ln:i;1~~ p1:r: 1 1m1xwt. (')r 

p:m•!u.1:b.r p•rndu:ulllr \·,.)r uitwn o ( 
t•>lin..- US!irt. Wlin i> •>f lil\\, . :l l t'>'.l ''\11\b 

l :-<Jl';"-...i of IZ · . ~t>f!oel~ (I( 12 I in ~i sli~ lx1r. ! :o..ltOlS. knOI:<. ! 

•• I " 1$ 

Y.-.1.:.'r. 
.. ----r·--- ------ 1- - -

y'11r.a... Y°(:rd., . l.-¢Tlf.J, y'!)'J'd1. 

36 

35 

34 

34 

;i3 I 
:);j l 

I 

3·). I .. I 

:32 

31 

3t 

30 

30 

:309 

315 

320 i 
! 

:)26 

;349 

;!61 

373 

37\) ! 
385 

3!) 1 I 

:J97. I 

43 

45 

46 

47 

48 

49 i 
' so 1 

51 i 
52 

53 
., 
;)<J 

55 

56 

55 

:)7 

57 

58 

58 
I 

59 i 
i 

59 

60 

60 

60 

61 

61 

62 

98 

!)!) 

101 

102 

104 

105 

106 

108 

109 

111 l 
1 

J 12 . 

I 
113 

11.5 

116 

118 

119 

25 

26 

27 

27 

28 

29 

2\l 

30 

31 

n 
32 

74 

75 

76 

77 

78 

79 

80 

80 

81 

82 

82 

83 

8J 

84 

98 

!)!) 

I (11 

102 

104 

106 

108 

109 

111 

112 

113 

l l{> 

116 

11S 

11 9 

42 

43 

43 

46 

47 

48 

40 

50 

5 1 

52 

54 



1S \ 
HANOE TABLE FO):l ~-INCIT Gl,;N. 

Wcivl1t of t>rojtctilt for wldrh lhi8 labl< t$ c<1lcula1«J. 260 !HHmd.,. lr.itiiil t:tl<K"it;1, i,uo f""t-
uror.ds. C:otfficiwt of j&rm • .. 1/. 1 

--i-- - - ------,--·· 
!"i;~U'ftino I 

ofboe- ~ ..... ()( 
?.r.i~,'t(lt) ~~Jr.~ 

~rnwr \• i th I n1rl:U!~r1 Qt 
elt•;:i·d pro- •r.:1 1v l· 
}"('titet f'.u· ~Uui1lal 

l'l.'r.;Qd, l :r j \'d CCll,\'. 
t.u!;lt o>I Lili. \ \ 

~ 3 ~ I - - ·- - ! ___ _ : _ _ _ • ' '( 8 9 10 : 

--:- --·--~- - _. 
i 

- ---1 
y,,,,. I 

II, 500 
, I 

6 {0. 7 ' 10 07 

S«Ur.tt, I 1'00f'4(C1'/lll/t. I 

17. 51 1, 472 . 5G. 4 

11, 600 I s 46. o 10 17 17. 71 1,464 57. S 
I 

11. 700 ' 
. I 6 51. 3 ; 10 27 17. 92 1,-157 59. 2 

11 ,$00 6 56. G I 10 37 

O'l. 0 1 10 47 

IS. 13 l, 450 60. G , 

11, 900 I 1 lS. 31 1, ~·13 62. 1 I 

12, 000 , 7 07. 4 10 SS IS. 55 l, ·!31; 63. G 

12, 100 7 12. 9 1 11 OS IS. 76 1, 429 05. I 

12, 200 , 7 18. ~ 11 19 IS. 97 1, 422 66. 7 

12, 300 7 U . 0 11 30 l!l. 19 l, 41<; GS. 3 

12,400 . 7 29. G U 41 10. 40 J, 408 69. 9 

12, &00 . 7 35. 2 11 52 19. 62 
I 

l , ·102 71. 6 
I 

i 
12, 600 : 7 40. g 12 03 19. 83 l, :l% ' 73. 3 

12, 700 7 46. G 12 1-1 ~O. 05 1, 3$9 75. 0 

12, 80-0 i 7 b2. 4 12 25 20. 27 1, 3s2 ;c. s 

12,900 7 58.2 12 36 20.49 l ,37G 7S.O 

13,000 s 0 1. 0 12 18 20. 71 
I I I 

1,370 I 80. 1 I 

38 I I, 244 ; 

' 
37 1 1,274 

ai I 1, 30•! 0 

36 I t, 33,, 

3r, I l , 36G I 

3,; ) 1,3\)7 
: 

34 I 1,120 · 

34 I 1,462 

3 
• • 
'> I , 4.95 

3$ 1, 5211 

:i2 l, 563 . 
I 

32 ! l, 50S ' 

31 

31 

1, o:i:1 

I, 069 

ao · 1,1os 

30 ! I, 742 

5. 2 ! 

n.2 

;;. l I 

5, I I 

.5. o I 
5. 0 i 

•1. 9 ! 

4.9 I 

1. 8 l 
4. 8 ' 

4. 7 : 

4. 7 ' 

4. !\ . 

4. G 

4. S 

4. ,j I 

Y1111h, 

281 

283 ' 

2S1 : 

2$0 ' 

287 ' 
I 

2S9 ' 

291 

292 

29·1 

295 

21>7 

2!10 ' 

aoo 
302 

303 . 

305 
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11.l.::-IGE 'l'.l.8LE FOJ{ S· T'.'\CJ:i GUN. 

ll'ei7M of projulih for v•hfrf. t/,i• table i$ c«lculctd. 2fi(} ['()U11d•. Jr. it;nl rtlocit>J. :!,7 50 fwf· 
&t«."l>ntis. Corffi<it•1I of.form ~ .Iii. 

-·--- I ---- - - - - - - -
J')ct"btl~~ I v ... ~~;uis i 

\.k.oln~cof c*•"'-Ot 'f;;.vtt: It!' <'h~ol rl-41'1# O[ f>t.\ist.eu' C.:rbtrnl fur ~ • lllnlt'(' l:• 
l~ll~- IU,..~~ ~~l~· ran~ to:" f';lft~~(' b!" lattnl ~ ~ 1::~tieC) a: hftt-ht <'t 

\&Hi'.!\rt 11! l:'V\&l ,0!1 G! ""'•QDO:: r~t•l:t'lc>1 w:l?fitw-..m. J;'lln I"!• 111in:t-t Jl!'C'• : imp;:1•1 for 
-:.a 1!1'11mJ.• ,1~tp:; -:.r ~n,·nt.t.i , ~1;n in t,olMlt l .itgi.:t :n r<011.,:11 nr J1 I '""'"'" I "''"""'" ...• .,,u .... lo "1 t 111111 <•! !li tl'I k if) r ncof •~N I ufllrc<•f 11 1)1~11 .. uf !ire I 10 liJ1~vrnm, to lllte oJJlr•· , · ±l.:Oin1Nh 
l>T~J~ll ~. 1;;.~1 ('C1n. c•l n kn411. l:ni;t.•. <;r I:? krt!)U. l.1:~1L-1. tl>ffd vf Ii ~"'('id. or J~ in 41::,1:1 lmr. 

i.uc.o. 'l:n,~. . . 
ll .. " It •• .. " •• ' " --- -· - - - - -- -- ___ , ___ 

' 
1~~:11. n.r~'· ' y.~rtf, \'1r.t1. Y<11l ,, Y •:1d1. Y.nni. Y<tril'f. 1:td. 

29 397 ! 57 62 119 33 s· i 119 54 .) 

I 
2S 403 .;s 63 120 34 SG I 120 . "~ 
2S 409 59 63 122 34 S7 122 .;o 
27 4i5 60 6~ 12;l 1 35 SS l 23 57 

21 121 GJ 6l 12.; 3;; SS 12S ' Ml 

2C) 427 62 6·1 126 ~(j sv 126 5~ 

? " ~33 63 !H 121 37 S<J 127 1 GO -v 

25 439 64 6,, I 129 3~ ~0 I I 29 61 

2·1 HS &5 G.5 130 38 91 130 i 61 
I I 

:l{ :.:.1 66 66 ! 1;;2 3S 02 132 I 62 

23 458 G7 66 133 39 93 J:J3 63 

22 ·16-1 68 66 1;34 40 04 134 ' 64 
! 

22 470 M 6i 136 41 vs 136 i 05 

21 .J76 70 67 137 H 9.) 137 66 

21 ~83 71 68 130 '12 96 139 67 

20 ! 
! 

,!89 73 6S ! 
I 

140 43 I g; I ao I 6S 



lUXOE 'l'.illLt: POH 8•l1"Cn OUN. 

11', ighi ~{ prr.juti/r JM v·l1klt llti• l<ibl< ;s c<tleulatd. Z(JO ;»un<k biitifll vtlocity, f!,750 {<JO/. 
stco1ws. Co~1/icitr1/ r:f.fon>1 ~ .131. - l 

---r -- - , -- - --- -,.- - - ..,-- -----,---T- --r ·- --
; l"W'r.!rs\i-ct I r 

At:.~hol$f\lf' 1~1{,...., 1-)i"~ I r.tr~ W ' c!'lvt- """~"I I 
-;ai~~(kOf ,\ugl(uft.1.11 1imt.~t :-tt1kl!1,; Drl(I, ~cci.1r :Va1!11J11M \ N~li~r ·;rU!• ~i'<k•~I 
.;! ');\'t1(11;>tt phJt t ' lti&ll.t \'d"'"'\.,;j, 1; W";T1 'l) IC'd.i'U.U. f!J?J».1 p:;a. ' r1>.i!l fc•, l• 

i1:n.p. . f.eo·:. fa.sti. ' J :ot1i~<\ ... ,,1'-k l.>1il l3..1 

' • • 
· ~'tM fr I wlf~1ty, I 
1 ·~:.Cci ~:l. , 

I • '" I .. ---*--- - '- -~ - - - ~ I ___ • - - -----·--- ·,- --' I 
1:J, 000 8 04. 0 12 48 20. H l, 3i 0 S0. 4 

13, 100 : 8 09. 9 12 59 20.93 I, 3G4 82.3 
I 

13, 200 ; ii 1: •. s 13 11 21. J;, I l, 3&8 81. 2 

1:~, 300 . 8 :?l. 8 13 :!3 21. 8i 1,353 SG. I 

13,400 1 sn. s · 13 3r, 21. GO I I, 31i 1 SS. l 

13, soo ~ 8 

I 

33.9 

13, 600 s 40.0 

i3 41 2J. 1).1 I I, :J12 00. I 

Z2.0G I, 336 92.2 

t3,700 i 8 -16. J H 12 22.29 l,331 tl-l.3 
i 

13, SOO \ 8 52. 3 14 2·l 22. r,2 , l , 326 90. 1 , 
' 

l:S, 900 : S 58. 5 J4 3i 2~. 75 I, 321 9$-. 6 

H, OQO i !) 0 4. S 14 411 :n. \IS I, 3lG 100. S 
I 
I 

J.J, loo I 9 

M, 200 I 9 

t !. l 

17.1 

I i; 02 23. !!l I, 31 l 
1 

103. l 

15 J 4 , 23. 41 I J, 300 I J05. 4 

14, 800 1 9 23. S IS 27 13. GS 1, 301 l Oi. i 

' H, 400 I 9 30. 2 I 15 40 I 23. !)2 ' l, 296 l Jl o. l 

~~·-5~ l ~_:~_1j~-5~ _ ~1 .~6-: ~~9~ LI ~.~ 

l }d. 

3\) I l, 742 : 
I 

l, 779 

1, SJ 7 

J, 855 ' 

2S I l , 1'91 

2i 

2i l, 976 

26 '!, 018 

26 :.?, 061 

2.-. !!, 10;; I 

25 2, 150 

25 I 

24 I 2, 241 I 

y.,,,, I 
1. 5 I 305 I 

I I 
I 

1. 1 ' 

4. 4 

4.3 

4. 2 

4.2 

1. I 1 

4. 1 I 
I 

4.0 

4. 0 I 

I 

I aoo I 
3os I 

I 
309 I 

3 11 I 
I 

312 ' 

313 

315 

:ll6 
i 

:31s ; 

' 319 I 

320 I 
I 

'>?>) 
<> .. - I 

1. 0 I 
I 

3. 9 I 
I 

2, 2l)i 3, !) I 

I 
323 ' 

23 I 2, 333 I 3. $ I 32r. 1 

.. _2~ I_ 2,3$0 L __ :~ _ ~2~: 
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llAl"GE TA.BL;; .t'Olt t!· INCll GUN. 

ll'ti9ht ()f projeclilo for tcl>irh lhi• tllbk i~ calculat«l. i60 fHJ1J.r.d8. Initial 1'd«ity, !?,750 f'>M­
•Fronds. Crxjjicient ()_ijnrm =·.61. 

C' J1 (1.1~~c (If 
rnur.• fer 

\~rltU"'11 "' 
~4pro1,1:i'1 t 

la ll.'f'!r"'''>I 
PNltrt'tita. 

ll 

I_ 

19 

19 

JS I 

18 

li 

16 

15 

15 

11 

1a 

I 
12 i 
12 

lJ I 

11 I 
10 

C'h;in:¢~f 
r.rniie kr 

vArfalku c.r 
d~u~Hy Ol 
1~: c-1 ~to 
Jlt: ct.u;.. 

406 

502 

509 

515 

522 

529 

542 

548 

555 

562 

56s I 
575 i 

581 

588 I 

IS 

i5 

7G 

77 

i8 

79 

so 
SI 

S2 

$4 

8~ 

$G 

87 

II 

68 

GS 

69 

69 

70 

70 

70 

ii 

71 

72. 

i2 

12 

72 

73 

73 

73 

II 

140 

14 2 

H3 

145 

116 

l~S 

150 

163 

156 

15U 

!GI 

1 ():t 

161 

,. 

l.>Old~t:c:' 
for lat.t~I 
witld. tt.m· 

potl(:fl; Qf 1~ 
tilOt$. 

.. 

·14 

45 

46 

47 ! 

•19 

40 

50 

53 

53 

54 

55 

·-1 
lltVIAtltm °"' i3li:ill 
!or IUcrtil for l'>ltU) <'hc.n"' 111 
ll\C1!0'tl a l I ulOU<ro O{ twi; h l I'll 
r.un p•r• tari::e1 ~· imp4~1. li.•r 

fl'fl<lil,14r vs:r.<!J<1!h! '11 .. mtk•n uf 
to)iNt "' J' ro, 1 10 l!nr. of r1f'\•, -:1. 100, •!¢> 

•lW'fd cot: I? s;irr.d c:f !~ ' te1 .C.;:)it 'l.(w. ....... I ...... 
t: I~ JD 

97 

98 

99 

\19 

100 

101 

lO'l 

1oa 

103 

101 

105 

106 

107 

JOi 

108 I 

109 

140 

HZ 

143 

145 
! 

146 ' 

14R 

150 

i51 

153 

156 

158 

159 

!GI 

162 

164 

i 

Jlitt . 

68 

Gii 

70 

71 

72 

74 

if> 

76 

77 

7~ 

80 

SI 



I'tAN(;E TABLE ~·on B·• NGH GUX . 

lVc'i[!ld· '?f prr;jr<:tile . .for '11:hich t/1,i~ table i.s wkulr:~trti. 200 7uJu11<l1>. f nitia.{. 1:cT1n;i.l?I· -~~IQO j l;1;t-
·"'·~t-0nd$. Ooej}icirnt uf.fr)rlfr = .6' 1. 

_ _ _ , __ • _ _ 11 _ · __ , 

Y\:.r<J1, 

14,500 9 36. 1 I 
l 

1'1, 600 9 4~. '.? 16 06 

14, iOO 9 49. 7 ! 16 19 

1-1, soo n fi6 . 3 • 10 :32 
: 

!'l.900 • 10 U'2. V ! 10 · 40 
I 

Iii, 01)0 

in, 100 i 
I 

lS, 200 I 
I 

l-S, ~00 i 
Ill, ·100 

16 .i9 I 
10 JG. :3 ' 17 13 

l 
10 23. 0 ; i; 26 

! 

10 20. 8 ! I 7 -10 

10 09. 6 

10 % . 6 · I 7 5:l ! 

24. 16 

2·1 . •lO 

24. 64 I 

' 24.88 ! 
25. 12 

2~.60 

25. 84 

26.09 

ZG.33 

1:), 500 ~ 10 ·13. 5 i 18 07 2(). ;)8 

! I 
15, 600 Hl 50. 4 I IS 21 26. 82 

1.;, iOO 10 57. 3 I 1s a.; 27. Oi 

' 15, SOO ! I I O·l. 3 lS 49 27. 32 

' 

-- , - T---, 
P<'Jt>-ttl\ie.cl : 

""' l"lf.'t'o I ('b,.,~ ~ !Al!:.£!1' fn•dnvd r.:.c~ W. 
~ §1:.: ).k"1.Qal.U:I a:moir •hh '"&6!ioe o( 

!i IS~~) , Ufd~M1t. ' tll'1~ JI""'" +S') ;oc,t. 
le<-! tu_f;b. . , .~ill·< i:1-t-t.n&S:e!t.!1:? 

l>ri.tt. 

, 

1 ' tof'N!:;IM f(>r \'th*i~.J' . i 
I ·au$l•:<"r f:ll. · 

• 
I 

f "l/l"..:.&(«Jf,-<!,. ! l~r•fd. j y .. mt1. Pus. 

2. :iso i 1. 2n2 1 112. ~ 2;l 

1. 2S7 

! , 283 

?-g j 11 ,,,/ .· I 

]. 271) 

I 1.;. 0 I 

117. 5 

120. 0 ! 
122. (\ 

12,;. z 

l , 267 12i. 9 

! , 26-3 130. 6 

1. z5g , 13:>. a 

1. 2:;G 136. I 

1, 252 13$. \} 

1, 249 HI. S 

1. 242 H7.Cl i 

z:i 

' 22 l 
! 

"2 l 
- i 

! 
22 ! 

2! 

21 

21 

2.1 

2,428 

2,176 i 
I 

2. ;)2.J ! 

2, :)75 

2,676 

2, 780 

2, SJ:J 

10 . 2, 887 

20 2, U~2 

20 ! 2. 998 

2-0 3. 054 

• 
I 

1i1l'l1,.... I 
R.:::, r 

l'itrd ... 

32G ! 
' 

:i.s 327 

3. 7 1 
3 . 7 

~2-9 

' 
:l:lo i . i 
J:~2 ; 

333 

3.S 336 

3. 4 

3. 4 

:;. •l :l41 

ir., 000 i 11 l.l . 3 

Hi, 000 

19 03 i 

17 ! 
I 

27. 57 '1 1,238 l i\0.6 

27. 82 I -~ 23•>_115:1. (i I 
2.0 . 3, 110 

19 3 . ll)( j 

! -----·4-• 

a. 2 : 

:;. ~ I i 
3,16 I 
·--J 



{)') _,, 

l~A.~(.) ... i 'l''ABLE 1'"0.H· 8 -TXGH OUN. 

ll'e;gt.t of f1rojulilt /Qr 1i11\ic/, thi.-; table i• calculaiul, 260 lJ'>Un<Z.. 
~ecqnds. fJtJtffi<'ient -0/.ir>r'Tn = .61. 

hlitial wlccity, :?,7:';() foot-

-; - - -·-·i- --- - - - -1 ·-- -,-·- --! --- ---- 1-- - -
' I ! 

)H,·i!l.li.01l ~1 ... i.11inn u..., .... c .. .:.n}:t c.1 ~h$l'~-...:;r ('hn.:itr <-! CilllUP" o! Sor llten> iul'Ut'°nJ ' f}>~J',1;'"1. :-.:u;.e: ~or rac't kr f'&.~· !at ft.ttet:lof 
Dt-..itUCfl 'JIM<liCD 0: rJtOf;i(Q C:f ' ktlfhi of 

-:atilt.uO i: I r.:.ri~li-Ot: (If r.)~q.t,• mr.t"':i~r fll~lt'>OO! b-U.tttsl ,_.r.:•w- t.ue'fl ~f· lt"l!Jl'3f; ro.. 
J.5 po:.;;n1!s ~ittl ~Sj' Cf g~•!lit\ v·n i:111t..:1' ~·t in ' "'in4 w.m- .,i0013-r f'fl.l<li.c1:1.ar ~nM1n1 ,, r 

h :. Ot l.'i)(hl, (,{ ::J ~ or+ 11,.1 p nf! ot r ro of !irect l'l plnn~•iflire ~riqn;r.if !·! ! t~ 1ine of fi~, 1.-. l!llc cl (111;, + l~) ''an!~ · 
l}r;;j:·1:1!1\" ~lCl'l'IC. t:! I~ ~n-Ot4 . kuW . of l '!knub-. kt1MS.. tw..d ol 1l: $~or l'! • h 1 ~&)i t IX\r. 

l:J)l!L<:. »oc:i.·. I 
" " II " " •• " •S i .. 

' - --- - - - - - - ··--
Y'l1V,1, Y1)rdt. y .u<!t. }""4'.l'~<!. Yr.rd.<. Y~r.tJ. Y"11rd.t. y,.,i,!,, 1"t_..:(, 

10 ,;ss 90 73 164 55 JOU 164 86 

\) ~95 n1 74 166 56 110 166 87 

~ UUl 9~ 74 167 57 J 11 J67 ; SS 

$ 6-08 93 74 J69 57 111 
i 

169 I 
I 

S9 

' 'i 61<l \)4 75 170 5$ 112 J i i) ' 90 

6 021 9(\ 75 ' 172- i 59 11:3 172 l 92 
I 

:) 61$ 97 ;r; 174 60 
I 

11'1 1711 93 ' l I 
5 Ga·1 09 76 175 61 

I 115 l 175 91 

•I GH JOO 76 177 61 
' J1 5 177 95 

4 647 102 i6 178 62 116 178 . 96 

3 65"1 103 7i 180 63 117 JSO 98 

i 
2 660 104 77 JS2 61 118 \82 ' 99 

1 667 lM 77 183 l);) 119 I 183 101 I 

' 673 IOG 78 JS5 66 119 i 185 102 

0 GSO 107 7S JS(i I 67 120 

I 
186 103 

- J 686 109 l 79 1$$ 68 12] 1ss j 105 
' I ---- - -



RA..." GE 'l'Af1 1,>: k'OR S· I NCfi 0l.i1" . 

ll"ci9ht of pmjutilf for v-hfrli lki$ l!Jbl• ;, ealt:ulattd. !!6() pound•. lnitinl vtlocitg. fl,7fJIJ font­
.,,ond1. Owjicient of forM = .61. 

\u'!:i& o! d~l''r+ 
f•.att ~tit:~ v! 1 , . • i , .. 1 '.1• '' "' 11 ,~'ft.t!')u j\I~,, , .... n~ . .: <• ..... 1n1r.01, J• . 

1u.n' 1>· ! ! 
I I 

! 
I ~ ; ,.. 

---------1 

16, 000 ll 18. -I 19 17 2i. 82 

16, 100 

16, 200 

16., ~jOO 

JG, 400 

11 25. 5 i 10 :JJ 

1 l ~2. 6 19 45 

HI 59 ' 
I 

lJ <] i. 0 20 13 

28.0i 

28.32 

28. s.~ 

16, 500 11 ,;4. a 20 28 29. OS 

IG, GOO 12 01. 6 20 42 29. 34 

16, iOO 12 08. 9 20 57 

JG,800 12 16.3 
I 

16. 900 : 12 23. 7 . ' 
11,000 I 12 :ii. 2 

Ii, 100 12 38. 1 

Ii, 200 12 46. 2 

Ii, JOO 12 .S3. 8 

21 11 

21 26 ! 
I 

21 40 I 
' 

21 ;;,; I 
22 09 II 

22 21 
' 

17,400 I 

11. 500 I 
13 · 01. 4 22 38 

13 00. 0 ! 22 53 

' 

29. 59 

20. Sil 

:Jo. io 

30.86 

30.62 

30.88 

31. 14 

31. 40 

---,-
1 

blriki:t;.: 
\.,._o-\t;.-. 

r. 

1,235 l;i:J. 6 

l, 2J2 

i, 229 ; 

L, 22G 1 

156. i 

159. 8 ' 

162. g i 
I 

1, 223 i 
i 

166. 1 I 
' 

I , 221 I 169. 'J 

1,218 172.6 

1, :l16 J 75. 9 

I , 214 ! l i 9. 3 
I 

1, 212 182.7 

1, 21 0 i86. 1 

' i 
1, 208 189. 6 ; 

I, 200 193. 2 

1, 201 ! 196. 8 I 
. I 

1,203 : 200. 5 I 
' I 

1, 201 1204 2 J 

D.u::;t1 
t·ra.C"t (,11' 
aW1ll: ic~ 20 
(Mtl i,'(1, 

19 

10 

19 

l9 

1 !) 

I 
:"·C:Ot1rn'.k11: I 

,,r fa~· ! ('h!l "\i!~ OJ 
t~rJN:t·;! n:.,,:,. 1..,r 

U!a,hu1rn1 ! t:C'f!)Cll "~t•,:: \•arhli lf't r<:! 
Vhli.1::lt. "-<l'.)Pt.:l pru· '. :l;!t.I fl)~· · 

Jllt1i e1oor· 1 cc..md~ 1 nit1111 
rt;~l{}d.1.01, ... Q ~~i· ~·· I 

n.:1r,.ce> la.J. I 
$ I • i 10 

-I--· 

Ftti. 1'1:(4(#. I l"iui'-

3, 167 :l. 2 ! 346 

3, 225 i 
3, 2s~1 l 
S,314 

$,405 

'.3. 2 

3. 2 

3H I 
:349 

3SO 

3,;2 

1$ 3, 466 

:J. J 

3 . l 

3. I ; 

18 3, 52S I 3. l 

JS I 
IS I 

I 
lS I 

17 I I 

17 

17 

Ii 

17 

3, 591 I 
:i, 055 I 

3, 720 I 
~. 1s5 ! 

3, 8Sl 

3,01$ 

3,986 

:j . 1 

3. 0 

3. 0 . 

3. 0 

:i. 0 

3. 0 I 
! 

3. o I 
i 

356 

361 

363 

3G4 

~, Ov5 ; 3. o I 366 

1, 12·1 I ~j . 0 I 3(;7 1 
- -----
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R~\~~(;1:: T ;\..Bf,-r<: FOJ~ ::; .. 1Nc 1r c;.tJ:\'. 

IVdJlit of 1'"ojet Mu f,,r wl.idi tliis t<rlilr, 'is calcul,ted, i!60 pu•;,n<I.. ln·i/.·i.<11. »•elocity. 2,7/W .fuot" 
• """'"d.•. CueJiici<nt uf for>n - .61. 

- --1 -
nm:•~ N Cba'!\~ oi 
r..,·,;:e f~r 1 !"l'U"': tor 

Te:i!t:C>:l o' I ~ilt»'1 ..c 
l,:\ (.'C>.md°· d-.C.<U ';' ~ 

i:1 u~l~":t •'r ,• ~1rof.1.IO 
1,,o;crti.11. l\l:H'l'\nt., 

" I , ___ , 
' F•l•1M. I l "'.tr<I'.<, 

I l I 686 

I z \ 
2 I 
a l 

al 

6 i 
6 ' 

7 

s 

9 

9 

-10 

-10 

- 11 

()Q2 

690 
I 

705: 

712 

718 

I 
731 ! 

! 

737 . 
744 1 

' 1so I 
I -_,, ' "'v I 

763 I 

709 l 
I 

776 

7$2 1 

--, 
; 

<;':1;m)i!' <1( 
t•tt~·f« 

t'bXll'?,':I (If 
:'l'\"( hr 

.. i.lld l'Or.1· 
eoxii1i1, 

p :\!I_•· ot !it\' 
Of i'3k!11,1t;. 

• :T".41'iontir 
; l'Jl1\ il'I p!a:?!' 
1 vt fir'\"urt? 

1:1111Q!. 

II 
· · ! -

109 79 

llO 7\1 

I 1-> 80 ~ , 

l l:J . 80 

1 lS Sl 

l!G ! 

117 

ll9 

120 . 
.i 

l ' J') ! 

- ~ ' 

1 ~4 

126 

129 

130 i 

81 

81 

82 

82 

84 

____ i_ ___ ! _ _ __ ,_ 

84 ! 

84 l 
' 

J:, IG 

190 

192 

l 9~l 

19.') 

1V7 

199 

200 

202 

203 

20;, 

20 7 i 

209 

210 I 
I 

212 ! 

214 ! 

69 I 
I 

70 

70 

71 

72 

73 

74 

7:j 

i7 

78 

79 

80 

81 

iri I I 

" 

-- _, __ 

121 

122 

123 

1.23 

126 

127 

127 

128 

129 

130 

131 

131 

1 :~2 

I 
13'.J ' 

I 

.. 
18& 

190 

192 

195 

197 

199 

2.00 

.202 

203 

j M111':1·~1:i:o 
I l:':'li~l>t.•:S 

itn:;1::':t f<l.!' 
•;..v.ati.x1 « 
it, 100 ~-~rd> 
\ ·1 ~:\ 1.o.1~ .. 

" 

10.'S 

J 01; 

108 

100 

I ll 

ll2 

111 
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