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EXPLANATORY NOTES 

l. This rang<> l1thlc is applienblo to lG·inch high· 
cnpaci Ly projectiles, lV[1U·k 13 ·neted with )Joint det­
onat.ins; Cwcs, 1105'\ i1Jugs, or n1cchnnlc.t linH) fu1..cs. 
Tho IJrojoclilo is 4 ealibrrs loni:, h11.11 t. 9~nlibc.r 
rndius of ogh·o, and a •tiLndurd wcigl!L of l ,900 
pound ... 

2. ~n firinsr laigb...,..pachy projoctilos wilb serv­
ice eh~ for 2,;00.pound projoctOos the initial 
velociLy in I\ no"· gun "~lb 90° pow<lcr will bo 2,690 
feet pe1· ~ond. This table is com1mt.ed for 2,615 
feel pOlr socond, tho e.•1iee1cd ""''n\11@ velocity over 
tho lifo of Ilic gun. S~rfar.o rungu t.iihlo dota for 
2,GflO root t)cr aooond nM given in 0J'<lruuico Pfllll· 

phloe 1100. 
3. A conslon~ bollistfo coefficient of 7.08 wiLh die 

Amiy JO n'siotaneo function """" uaecl in coi111>uting 
the lro j~cl<lric&. 

4. 'l'ho l<1ble ;. dindcd wlo four )>tlrla. 
5. l'ul J i;h·f'I\ the clement& of I.ho tlftndard 

trnjoclch·ics ~nh1J11\i"'d agtt.in:st. ele\1alion nnJ tUne of 
Righi.' 'fabll'll or sighL nnglo ruid limo of Oi11ht nrc 
nlso gh·on in terms ol slnn\ range and angle nr pooi­
lion. Elc\'n.lion is defined n.s tho a.nglu buWOfm the 
nxis or th~ 1>01·0 ond the horizonlnl pl..nc nt tho i;un. 
Tho liM <of 11osiLio11 of o. poin~ i& i.110 stl'!Llght lino 
connc<;tiJ1g I ho gun "itb that 1•oint. Slont range is 
Uio dislAnco from t.be gun lo tho 11nint mcnsurcd 
•Ions: !he lino of position. Tlie horizonW>l rimgc ond 
ahilndo """ m11eelivcly, the horizontal SJ1d v01rliral 
conipononi. of the slant range. An&lo of position 
is the anglo betwcm tbe line of po.sii.ioo and the 
horizon LAI plnno at the gun. Sight ansln is tho 
difroronco between elevation arul onglo or position. 
Fuzo ~tllng nnd tim~ of Right••• lho snmo. 

G. Pnrt lI l,~"P' U1e detlcc<fou olfoc:ts d1to to drift 
nnd to " wind C01l1po1lcn l acro•s tho plnl\tl o( tho 
trnjcclo1')0

• ).)lifL is Lo tho ri,:bl noel i$ Cor guns 
rifled wilh t> lwiJI~ of onn tum in 2u calibcni. 

t Tho ~l\'l'll Ptovlog Ground firfn&t upon whSch tbt. fllDIO 
b ha.Md fndleato \bat. the augle of dt:J)l\rWro dUTcN (row the 
a.nglo 'l,l efc:\"&t~ b~ 9.7 minutes: i.e.. tile pt0)f:dHtt a.ppe.r­
e:nUr b''tt \ht guu st an ang-le 9.7 minul<'I l• tha.n the 
angle o! clcvaUon. Thi.! g•a;s t.A~en into •eootHt\ fl\ eoutpuUng 
tllo ri.ugo t1&.blo and no corrClct.Jan!31 arc t'ICCdaftl')'. 

1 

7. Pn.rt m gives tho effects on ho1·i•ont,o.J range 
nnd alt.itude duo to variations from el.tlndnrd con<li· 
t.ions. WiU1 Uicso offccl<!, l-Oc poailfon of I.ho burslo 
for any given limo of Oi.ght undor other thAD •Windam 
condiifons mny h& deforminod. l~or oxomplu, 116· 

so1mo tho posil.io11 of burs~ is desired when l·ho a.ir 
densi~y is below standard. 

GiW1t amd{t{ona 

:E:t.cvatlon • ....................... ... ...... 35°. 
Time: oC 01,gh'" (and tuzeaet~icg).. 20 ~odil .. 
Jnitial .-ob:h)· ....... .......... ---- 2,Gl5 fool per 111COOncl. 
Balli~h1 dcn.dt.y ............ _. _ -- .. 95 pcreent or ac.and"rd. 
ChAngo In donl}hy .... ..... ..... .. .. -5 pcwoonc.. 

Solulion 

From Part I, P*JC 8, for siaOOard air, the fMMh.SOn of butt\. 
l>-

K orl11)1) l.Al rango ......... .... l2,2SO yard.I. 
Alllwdt •••••••••• • •• • •• 6.568 y....U. 

F'tom r . .. Ill, llOllCS 28 aDd 29, tbe cft'c<la ol a 10 {'trt>C<lt 

dectta1e io dtft!h.r •~ 
On barlt .. ntal range .. _..... . + 184 yarct.. 
Oneldt.ode ......... .. ______ .... 1J3 y•ttU. 

and "bo 4!'0C:Chl of a 6 pertt'nt decft!a.'M in '~~il>' W'DJ be oo.e 
bslr of 1heeo va1ui-s or-

On horl•ontf\I mnge ____ __ +9Z )'l~rd». 
()11 nlt.h.\ldo ........ ____ __ _ .• +57 yards. 

Thoreforo, under th., lii\·en condltions, \-tla position o( t-he 

bu"" wlU -
Horl1on1..i rAng•= 12,2ii0+1>2- tZ,342 i·•rd>. 
1\llJLudo•&.&68+67=G.GZG )'Ard!I. 

8. J'111·t l V ,Pves th& correct.ions to sighl angle 
a.nd llmo of fligh~ to compen;;a~ for I.ho d?oci. due 
to non·st.AndOJd conditfons. These correct.ion• are 
t&.bul&tod ngo.inst slnClt r1>nga a11d µo•ilion Mglc. 
To illustrMe their uso, nss11me that sight •nglo a.nd 
fu?.C •ottiog ero dO!lircd ..nth u rear wind blowing. 

-O'illet& wnditiona 

SIBnt rn.n.IJO to bur11~ ..... ............. 15,000 Y"'""· 
PoeiUon angl~ ot t)u~L ........... 30~. 
!nltlal •'<locl•1············-·· 2,015 r..,, pcno .. ocl.. 
Rei<r wind ••••••••••••••• • ••• ZO kn-

Solld(.,. 

Prom Part I. J)&l:f8 17 and J9 f0t st:ill alr, tho tetliQJ.I are­
fljghi A~ ••••• •••• ••• • 7.40._ 
FUd t.etdng 

(llmo ol Olgl\t} •• •••• 22.06 .. conds. 



})Qm 1'&11. IV,~ 40 &nd 41, lhe eon«lloM foe a 10 !mot 
rear wind ._,._. 

To ~hl oocJo ••• ••••••• • 0.03". 
TO,...., ~llOJ 

(lime ol ftlghl)- •• •• -- - O.Oh«o41d. 
and tho corre-cdoot tor .. 20 kno" t'C'kr •Ind "'1U bo \.«'ice 

theeo vahtCI or-
T~ "IAht, An~Jo .... . _. ____ .• 0.00°. 
To (uzo aetUng ... .. .... .. -0.08 uoood. 

Thorcloro, uDdor tho g:h·co condit.iont, t.hC> dtw.lrbd e()ttiogs 
·win bo- , 

Sight. aa11o•7.40+o.06- 7."6° 
l-'u10 eeu.tng•22.06-0.08•2l.98 tOCOtt.de. 

Pr<>llkmo lnvoM•« & head 'lrind .,. ool...S ln Ibo """' 
manntr oJCOcpt tba• \be qos ol tho t.i.ul&r __.,... 
gi1'0'D tor a ttnr -1.MI mm1 be revemtd. 

9. Tho standard air has a lllltfaco donsity of I .2034 
kg. J>llJ' cubie n•ctcr, corresponding lo• t.empoiatme 
o! 59• F'., a bitrometric pre89Uro of 20.S3 inches 1>nd a 
humidity ol 78 porccnt. 

10. The c1Ycct1, or oomct.ions, duo to a cbanco· in 

air d61l1ily p,·en in tins !Able aro abo applicable lo a 
chMgo in balli1tio C06flicicnt but when so 1l9Cd the 
signs o! ll10 tabulac \'&lues must lio rovorsed becauso 
lhccfTector acbangoin bsllislfoeoellieientis opposite 
lo lbat or • change in air density. 

11. Tho eto11ndard air density o.loft o.nJ info1mntlon . 
concornu•g tho preparation of bllllist.ic density and 
ballistic' wind oro given in Bureau o( Aoron&ut.ic• 
publication N. Acr. 440, 1042, lnebuc!ions and 
Talilcs !or .M11,king OlisorvMione ond Computing 
Bt.lliitlo Wind and Dallislic Druuity. 

12. Tho corrections for a variation in weight of 
projoctilo aro based on lhc 11.SSum11tion tha~ the 
charge r;;mains Uic so.me. 

13. Tllo powdoris assumed lo give normtJ velocicy 
at 90" F . For cneh degree ioercaso in Wnperalure 
the init.illl \•olocity is incrc11sod approx.i111Mc.ly Z feet 
per sceond; a doore11.'le in tompor11tu1-o causos a cor­
responding docrcaso in velocity. 



PART I 
Elements ol the Trajectories 

6° ELEVATION 

Time or Horhontal Alli!ude Slaut Angle or Sight Horizontal VcrUcal 
flight range range position angle velocity •elocity 

1 2 3 c 5 G 7 8 

Seco11d• Yards Yarda Yards Degrees Degrees· F.S. F.S. 
0 0 0 0 4. 84 (). 16 2,GOG 221 
2 I, 701 12:3 1, 705 4. 13 . 87 2, 499 140 
4 a,334 199 3,340 3.41 1. 59 2,399 so 
6 4, 903 229 4,008 2. 68 2.82 2, 305 1'l 
8 6, ( 09 217 G, <13 1. 94 3.00 2, 215 -60 

10 7,856 IG3 7, 858 l. 19 . 3.81 2, 129 -Ill 
12 9, 248 69 9,248 .43 • . 67 2, 047 -170 
13. 12 10, 004 0 10, 004 0 &, 00 2,003 -202 
1• 10,586 - 62 10, 686. - .34 6.34 I, 968 r -227 

· · ... 10• ELEVAT.[ON 

Time or Ilorizontat Altitude Slant Angle of Sight Horizontal VcrUcal 
Qighl range rou.gc position angle velocity velocit1 

1 2 3 ' 6 6 7 8 

Secon!U Ycmu Yard• Yardo Degr~ Deureu F. S. F. S. 
0 0 0 0 9.84 0. 16 2,577 4.(7 
2 I, 683 271 I, 705 0. 14 .86 2,472 3.:5 
4 3,299 489 3,336 8. 43 I , 67 2,375 288 
6 4,852 656 4.,896 7.70 2.30 2, 285 214 
8 6, 340 775 6,393 6. 96 3.04 2, 200 143 

10 7,785 847 7, 831 0.21 a. 10 2, 119 7S 
12 9, 172 875 9, 214 5. 45 4. S5 2, 043 0 
14 10,510 860 10,5(5 4.68 5.32 1, 970 -55 
16 I I, 800 804 11, 827 3. 90 6. 10 1,901 - 110 
18 13, 045 709 13, 00. 3. 11 G.69 1, 835 -175 
20 14, 24& 572 U ,269 2.30 7.70 1, 771 -232 

22 15, 409 398 15, 414 1. 48 8.52 I, 710 -287 
24 16, G30 188 16, 530 . 65 9.35 1, 651 -340 
2&.00 17,375 0 17,376 0 10.00 1, 607 -880 
26 17, 011 -57 17,611 -.19 10. 19 1, 504 - 391 

3 



RESTRICTED 16-In. 50-Cal. Gun I. V. 2615 !'. S . 

15° ELEVATION 

Time or Horii.ontal Slant Angle or Sighl Horizontal 
. 

VerUcal Altitude 
Oight range range position angle velocity •elocity 

1 2 8 4 5 6 7 8 

··Seconds Yard• Yards Yards Degrees Degree• F.S. F. S. 
0 0 0 0 14. 84 o. 16 2,528 670 
2 11 652 41 7 1, 704 14. 15 . 85 2,426 580 
4. 3,238 774 3,329 )3.45 1. 55 2, 333 494 
tl 4, 764 1,076 4,884 12.73 2.27 2,247 4 13 
8 6,235 l, 325 6,374 12.00 3. 00 2, 167 336 

10 7,654 I, 524 7,804 11:26 3. 74 2,092 26! 
12 9,025 l, 674 9, 179 10. 51 4. 49 2,022 189 
14 10,352 !, 777 10, 503 9. 74 6.26 I, 95S 119 

16 U,635 .J, 835 11, 779 8:96 6. 04, 1, 894 52 
18 12,878 1, 849 13,010 8: 17 6. 83 . 1, 835 -13 

20' 14,082 1, 819 14, 199 7. 31\ 7.64 1, 779 -75 
'. 22 15. 248 I, 748 15, 348 G. 54 8: 46 1, 72-! - 136 
~· · JG, :l80 l , 635 16, 101 ' 5. 70 9. 30 I, 671 - i95 

... _ ... 29 .11,.417 . ~ .. 483 - .. ... .17 >540 ·: _ .. _. 4,85 10. Hi .. .. J. .. 621 -253 
28 18, 541 1,2117 18, 6$6 4.00 11. 00 11 &72 -309 

" 30 19, 511 1, 074 19, 600 3. 14 11. so· .J, 524 - 363 
32 20, 570 815 20, 586 2.27 12. 73 1,477 -415 
34 21, 541 519 21, 547 1. 38 13. 62 1, 431 -460 
36 22,484 191 22,485 . 49 14.51 1,385 -515 
37.08 22,,0~2 0 22,~82 0 15. OQ. ·'· 360 - .540 

3( 23,396 - 16S " 2:J, 307 - . 41 15. 41_ l, 340 - 561 

.. 

4 



1900.LI>. H. C. Projectile R ESTR ICTED 

20° ELEVATION 

Time of Horizontal Altitude Slant Angle of Sight Horizontal Vertical 
llight range range position angle velocity velocity 

1 2 3 4 5 6 7 8 

Seconds Yards Yards Yards Degrees Degrees F. S. /!'. s. 
0 0 0 0 rn.84 o. Hi 2,460 888 
2 1, 608 559 1, 702 19. 16 .84 2, 361 789 
4 3, 153 1, 054 3,324 18. 48 1. 52 2,272 696 
6 4, 640 1,488 4,873 17. 78 2.22 2, 191 608 
8 6, 076 1, 866 6, 356 17. 07 2.93 2, 117 525 

10 7, 464 2, 188 1,778 16. 34 3. 66 2, 049 445 
12 8, 808 2,459 9, 145 15. 60 4.40 1, 9~5 367 
14 10, 111 2,679 10, 460 14. 84 5. 16 1, 925 292 
16 11, 376 2,851 11, 728 14.07 5. 93 1, 869 220 
18 12, 605 2,975 12, 951 13.28 6. 72 l, 816 151 

20 13, 798 3,054 14, 142 12.48 7.52 1,766 84 
22 141959 3, 087 15, 274 11. 66 8. 34 I, 718 18 
24 16, 088 3,078 16, 380 10. 83 9.17 I, 673 - 46 
26 F, 189 3, 025 11, 45:J 9. 98 10. 02 I, 629 -108 
28 18, 262 2,932 18,496 9. 12 10. 88 I, 587 - 169 

30 19, 307 2, 799 19,509 8.25 u: 75 l, 546 - 228 
32 20,323 2,629 20,492 7.37 12. 63 I, 505 - 286 
34 21, 312 2,417 21, 449 6.47 13. 53 1. 465 - 342 
36 22,2i8 2, 169 22, :183 5. Sf) 14. 44 I, 426 - :H){) 

38 23, 217 1, S88 23,294 4.65 l.;. as l , 388 -449 

40 24, 131 1, 573 24, 182 3. i3 16.27 1,350 - 500 
42 25, 019 1, 22·1 25, 0•19 2. 80 Ii. 20 I, 312 - 549 
44 25, 882 841 25, ~96 I. 86 1$. 14 1, 275 - 597 
46 26, 722 426 26, i25 • 9.1 19.09 I, 2:J8 - 64:J 
47.92 27, 505 0 . 27, 605 0 20.00 l, 202 -685 

48 27, 536 - 18 27, 536 - . 04 20. 04 1,200 - 687 



RESTRICTED 16-ln. 50-Cal. Gun I. V. 2615 F. S. 

25° ELEVATION 

Tim.c or Horizontal Allitude Slsnl Angle of Sight Hor.izontal Vertical 
fUghl range range posllio.n. angle velocity velocity 

l 2 3 4 5 6 7 8 

Sec<>nds Yard6 Yard6 Yard8 Degrees Degrees F.S. F. S. 
0 0 0 0 24.84 0. 16 2,373 1, 009 
2 l , 55Z 697 . I, 701 24. 18 .82 2,279 992 
4 3,043 l, 324 a, :i1u 23.51 1. 49 2, 191 892 
G 4, ·181 I, 887 4,862 22. 84 2 . . 16 2, 118 798 
8 5,870 2, a91 6, a:is 22. lG 2.84 2,050 709 

10 7,215 2 ,S.% 7, 752 21. 45 3. 55 I, 988 62t 
12 . 8, 021 3,223 9, lfO 20. 72. 4. 28 1, 930 542 
14 9, 78U ;~. 559 10,416 19.98 5.02 I, 876 463 
JG ll.,023 3, 843 11, 674 19. 22 5. 78 1,826 387 

.IS 12,226 •l,078 12,887 18.45 6.55 1, 779 ;114 

20 13,396 4, 265 14, 059 17. 6G 7. :$4 l , 735 243 
22 14,MO 4. 40·1 15, 192 16. Si> 8. 15 1, 694 17•1 
2•1 15,G55 4,498 Hl, 288 rn. 0.1 8.97 1, GSS 106 
26 lG, 715 4,546 171351 15. JO 9. 81 I, 617 40 
2$ 17 .. 812 4,550 JS, 384 14. 33 10. G7 I, 581 - 2.5 

;lO JS, 85'1 4, u13 19, 387 13.46 l l. 54 I, 54G -88 
32 19,8i3 4,135 20, 362 12. 58 12.. 42 1, 512 - 149 
31 20,871 4, 3Jli 21, 312 11. 6$ 13.32 1, 479 -209 
36 21, 845 4, 155 22,237 10. 77 14.23 I, 446 -268 
3$ 22, 79l> 3, 959 23, 140 9. 86 15. l {) I, 414 -32G 

40 23, 731 3, 725 2·1·, 022 $.92 UI. 08 1,382 - 382 
42 21, 643 a, 4;10 2•1, 883 7.97 17.03 l, 351 - 437 
44 25,533 3, 135 25,725 7.00 JS. 00 .. 1, 320 - 490 
46 26.402 2, 789 26, 549 • 6.03 18.97 1,289 -642 
•18 271252 2,408 27, 358 :;. 05 19.95 1,257 -592' 

50 28,080 I, 998 28, 1:)1 4.07 20.93 I, 225 -640 
52 28, 886 1,559 28,928 3.00 21. 91 1, 193 -687 
54 29, 6\\9 I, OSS 29,(;89 2. 10 2.2. 90 1, 160 -732 
56 30, 430 586 :lO, 436 1. JO 23. 90 1, 127 -775 
58 31, 170 54 31, 170 • LO 24. 90 1, 094 -815 

58. 20 31, 242 0 31, 242 0 25.00 1, 091 -818 
60 31, 887 - 606 31, 891 - . Ul· 25.91 I, 060 -852 



1900.Lb. H. C. Projectile RES'l'RICTED 

30° ELEVATION 

Time or llorlzoblal Altitude Slant Aagle or Sight Horizontal Verile.at 
lli#hl 'range ranae fl!>Sitlon angle •clocit1 velocity 

l 2 3 4 5 6 7 8 

Second a Y11rds Yard• Y11rd1 Degree• Dogrcc6 F.S. F. S. 
0 0 0 0 29. 8·1 O. 10 2, 268 f' 301 
2 I , 483 829 J, 099 29. 20 '80 2, 179 l, 187 
4 2,!HO 1, 584 3, 313 28.56 1.44 2, O!)? 1,080 
6 4,286 2,271 4,861 27.92 2.0S Z, 028 981 
8 G.018 2,895 0,320 27. 26 2. 7( 1, 006 887 

10 0,909 3, 4S7 7, 726 2G. SS 3. 42 1,910 797 
12 8,165 3, 1161 0, 07li 25. 88 4. 12 1, SSS 712 
14 9,387 4,409 10, 371 23. 16 4. 84 I, 810 630 
16 LO, 679 4, 803 I l , 618 24. 12 G.58 ' · 766 5/ll 
18 11, 741 5, 147 12.820 23, 67 6.aa I, 725 4:75 

20 12,879 5,440 13, 081 22.90 7. 10 1,687 401 
22 t:l, 0\) I 5,684 15, 102 22. 11 7. 811 1, 65 1 320 
24 16, 079 5,882 16, ISO 21.:l! S. G\l I, G\7 269 
20 JO, 147 6, 031 J7, 236 20, 48 9.62 1, 585 100 
ZS 17,194 6, 133 18, 255 19.63 10.37 J, 554- 122 

30 18, 221 G, 192 19.244 18. 77 11. 23 1, 525 ~ 
32 19, 223 il, 210 20,200 17. 90 12. 10 I, 497 -s 
34. 20,217 6, 186 21 , 142 17. 0 1 12. 99 1, 470 -7l 
3G 21, 187 o, 119 22,063 16. l l 13. 89 J, 443 -1a4 
38 22, 139 6, 0 11 22, 942 15. 19 14. SJ l, 416 -195 

40 23,076 5, 861 2'J, 809 H . 25 15. 76 1, 390 -2M 
42 2a, ooo 5, GG8 24, 6&U 13. 20 16. 71 1, SGfi -314 
44. 24, 897 5, 438 2r., 484 12. 32 17. GS 1, 8•10 -1172 
40 25, 783 . 5, 166 26, 295 ll.33 18. 67 1, 314 -428 
48 26,Glil 4,863 27,091 JO. 34 19.60 I, 289 - 483 
5() 27, li03 4,523 27, 872 9. 34 20. 06 1, 263 -537 
S2 28, 337 4, 149 28, 639 8. 33 21. 07 I, 237 -590 
54 20, IS3 3, 73S 29, 391 7.30 Z2. 70 1, 210 -641 
5G 20, 050 3, 285 30, 130 6. 26 23. 74 1, 183 -ooo 
r.s 30 730 2, 807· 80,858 ' s. 22 24.78 l , 156 -737 

60 31,492 2,302 31, 676 4. 18 25. 82 l, 128 -783 
62 32,235 J, 763 32, 283 3. 13 20.87 1, 099 -827 
64 a2, usa l, 197 32, 978 2.08 27.02 I, 069 - sos 
60 38,657 608 88, 602 !. 03 28. 97 1, oss -900 
67.99 34, 334 0 34, 334 0 30.00 1,008 -942 

GS 3~,338 -4 34, 388" -. 01 30. 01 1, 007 -Q43 

'1 



RESTRICT ED 16-In.50-Cal. Gun l . V. 2Gl5 F. S. 

35• ELEVATION 

Tiinc or Dorizontai Altitude Slant Ang;le or Sigh! Horit0nlal V"rtical 
mchi range range poStlion angle· velocity • c:odly 

l 2 3 4 5 6 7 8 

Sec11nd• Yards Yard• Yards Degree• Degr ees F. S. F. S. 
0 0 0 0 34. 84 0. 10 2, 146 l, 493 
2 I, 40•1 955 I, 098 3•1. 24 • 76 2, 062 J, 372 
4 2, 754 l, 833 3,308 aa. 63 I. 37 I, 088 1,260 
6 4,058 2, 637 4,840 S3.02 I. 98 I, 923 1, JS6 
8 S,322 3,370 6, 302 32.39 2. 6 1 J,860 t, 057 

10 0,548 it, OG I 1, ;oo 31. 74 3.2G 1,815 004 
12 7, 743 4,665 9, 040 31. 07 3.93 1, 7tl9 876 
14 S,908 5,222 10,326 ao. as 4. 62 I, 7Z7 792 
JG 10, 046 !}, 723 lJ, 562 29. 67 5.33 1, fl88 7JI 
18 IJ, 159 6, 173 12, 752 28. 9S G.Q.5 I, 65.'l 632 

20 1-2, 2LO G, 568 13,900 28. 20 6.80 I, 020 5f.i0 
2·2 13, am 0, 9 lC) 15, 007 27.14 7. 5G I, ~89 482 
24 11, ao~ 7, 21'1 16,077 20. GG 8.34 l, ~GO 41 0 
20 Ui,398 7, 4G4 17, 112 2u.8G 9. 14 I, $33 339 
28 16, 4 13 7, 664 18, 114 25.03 9.97 I, 507 209 

ao 17, 410 7, 821 19, OSG 24.19 10. 81 I, 483 201 
32 JS, 392 7,932 2(), 030 23.33 ll . 67 I, 460 134 
3-1 19, ass 8,003 20, 9'7 22.46 12. 04 I, 438 69 
3G 20,310 8,020 21, 11:19 21. 57 13.43 I, 417 4 
3$ 21, 247 8, ()12 22,707 20. 66 14. 34 I, 39.1 -60 

40 22, 170 7,951 23, 653 19. 73 15.27 J, 374 - 123 
42 23, 0$0 7, 848 24,378 LS. 78 16.ZZ L, So~ -lSG 
41 23, V77 7, 10:1 25, 1$4 17. 81 17. I Q I, 334 -246 
40 24, 862 7, 610 25,1)73 10. 82 18. 18 1, 314 -306 
48 25,732 7, 291 26, 745 15.82 19. 18 I, 294 -365 

50 20,588 7,030 27, 502 14.81 20. 19 I, 274 -t23 
53 27, 432 6,728 28, 21.5 13. 78 21. 22 1, 204 -480 
M 28,261 6,390 28,974 12. 74 22. 2G 1,233 -S3G 
&8 20, 076 6, 011 29,691 11. 68 23.32 I, 212 -691 
58 20, 877 5, 507 30, 31)7 10. 61 24. 39 I, 191 - 644 

GO 30,665 5, 148 31,094 9.53 25. '17 I, 169 -696 
62 31, 438 4,665 31, 782 8. H 26.56 I, 140 -740 
04 32, 193 4, 153 32,400 7. 35 27. GG !, 122 -794-
ClO 32, 932 3, 607 aa, 129 G. 2& 28. 75 1, 097 -840 
GS 33, 055 3,033 33, 791 5. 16 29.8& I, 072 -885 

70 34,361 2, 427 34, 4.47 4. ot 30.~6 I, 046 -927 
72 36, 051 I, 794 36, 097 2.93 32.07 I, 019 -906 
74 3G, 721 I, 135 35, 739 I. 82 33. 18 901 -1,003 
76 SG,372 457 3G,37~ . 72 34.28 002 -1,037 
77. 31 3G, 788 0 36 788 0 36. 00 943 -1, 058 

78 ;11. 004 - 245 :!7, U28 -. 38 35. 38 933 -1, OGS 

s 



1900-Lb. H. C. Projectile RESTRICTED 

40° ELEVA'f lON 

Time of Horizontal Altitude Slan.t Angle of Sighi Horizontal Vertical 
ftighl Mrange range position angle •elocity. . velocity 

- ·"·-· 1 :2·· ····--···:r . - ·4 -- ·1;- 6 7 .. 8 

Seconds . Yards Yards Yards .Degre.ea · Degrees F. S. F. S. 
0 0. -- ... 0 ·o ····;39: 84 0.16 2,008 1, 674 
2 l,313 1,074 1,69G. 39.29 . 7l 1, 929 I, 547 
4 ' 2,577 2,066 3,303 38. 72 1. 2S 1, 8Ell 1, 429 
6 3, 799 2,983 4,830 38. 14 I. 86 1,802 1,320 
8 ·1, 981 3, 830 G,285 37. 54 2.46 1, 751 1, 219 

JO n, 135 4, (;11 7,675 36. 93 :J. 07 l, 705 I, 123 
12 7,257 .s.3al u, 005 36.30 3. 70 I , 664 I, 033 
14 8,:355 5,991 10, 281' 35.64 4.36 l, 627 947 
16 9,429 6, 595 11, 506 34. 97 5.03 I, 593 864 
18 10, 481 7, 1-14 12,684 34. 28 5. 72 ) , 563 783 

.. 20 · u; 5f3 . "7, 611 13,818 33. 57 G. 43 1, 5:)5 705 
22 12, 527 : 8,0?6: . 14, 910 . 32.84 7. 16,. I , 500 630 
24. I~, 525 .. . 8,4?~ 15, 964,: :' 32. 09 ' 7. IH. 1,485 056'. 
26. 14, 507 8, 828' .. 16, 982'. 31 . 32 8.68 1, 46~ 484. -
28 15, 477· 9, 124. 17, 966 ao. s2 9.48 1, 441 413 

'$0 JG, 431 ·9, 376 ' 18,918 29. 71 10.29 1,422 3~ 
32 17, 373 ~,683 19, 841 28. 88. 11. 12 1, 403 275 
3·1 18, 303 II, 744 20, 735 28.03 JI. 97 1, 385 207 
36 19, 221 9,861 21 , 603 27._16 12. 84 1, 368 141 
38 20, 125 9,938 22, 445 26.-28 13. 72 I, 35j 76 

40 21, 020 9,908 23, 20<1· 25. 37 .. . 14. 63 . I, 335 11 • 
42 · 21; g·os ·~·ti, -9 5 ·o 24, 061 . 24:44 " ... 

15.56 --l , 319 - 53 
44 2~. 781 9, 896 24,8<!8 23.48 16. 52 I, 303 -117 
40 23, 647 9, 795 25, 595 22. 50 17.50 1, 288 -180 
48 24, 502 9, 65.1 '26, 3S4 21. 50 18. 50 l,2i3 - 241 
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RESTRIC'l'ElJ l&-In. 50-Cnl. Gun I . V. 2615 F. S. 

40° ELEVATION 

Time of Horbontal Slant Angle or Sight Hori20nlal Vertiea! • 

Altitude fligbL range range position angle velocity velocity 
; 

1 2 3 4 s 6 7 8 

Seconds Yards Yards Yards Degrees · Degree• P. S. F.S. 
48 24, 50-2 9, 651 . 26, 334 21. 50 18.50 1,273 - 241-

so 25, 345 9,471 27, 057 20.49 19. 51 1, 257 - 302 
52 26, 179 9,250 27, 765 19.46 20.-54 1, 242 - 362 
M 27,001 8,992 28, 459 18.42 21. 58 1, 227 - 422 
56 27, 814 8,695 29, 141 17.36 22. 64 l, 212 - 4$1 
58 28, 617 8.352 29, 811 16. 27 n . n l, 196 -:';39 

60 29, 410 7,96S 30,470 15. 16 24.84 1, 179 -595 
62 30,189 7, 555 31, 120 14.05 25.95 1, 162 -649 
04 30,957 7, 107 31, 762 12.93 27.07 l, 144 - 702. 
66 31, 714 G,620 32, 39-7 11. 79" 28.21 1, 125 - 755 . 
6S 132,457 G,098 33,0U 10. G4 29. 3;; 1, 106 -80() 

70 33,187 5, 542 33, 647 o. 48 30. 5.2 l, 086 -865 
72 33,903 4,958 34,264 8.32 31. 68 1, 005. -903 
74 J 34,600 4, 341 34,877 7. 15 32.85 !, 042· -948 ~ 
7G . 35, 29,; 3, 691 35,487 6.97 34.03 1, 020. -991_ .' 
;8 35,9G9 3;014 36,095 4. ·79 35r21 • ... 997 -1,031 
80 36, 026 2., 317 36,699 3.62 36. 38 972 - 1,069 
82 37, 262 l, 688 37, 296 2.44 37.56 946 -1, 104. 
81 37,880 845 37,880 !. 28 38. 72 919 - 1, 136 
86 38, 480 81 38,488 . 12 39.88 891 -l, 164 
86.21 38, 542 0 38,542 0 40.00 888 -1, 166 
&! 39,005 -702 39,071 -J.03 41. 03 802 -1, 188 

: . . · 
• ' .. .. . 

-··--·-·-- ·- · ........ _ ... 
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RESTRICTED 16-In. 50-Cnl. Gan I. V. 2615 F. S. 

45° ELEVATION 

Time of Horizontal Altitude Slant Angle or Sight Horizontal ·vertical 
flight range range position angle velocity velocity 

I 2 3 4 5 G 7 8 
Seconds Yards Yards .. Yards Degrees · ·Degrees F.s. · F. S. 

0 0 o· 0 44. 84 o. 16 .J, 8~4 1, 8·13 -·-2 1, 2ii ·1, tiis .. i,'695 . 44:·34 .. 66 1, 782 i , 709 
4 2 , 380 2,2.S4 : 3,299 43. s2· 1. 18 l , 720 1, 587 
6 a1s10 3,304 4,821 43. 27 !. 73 1, fHi7 1,474 
8 4,606 4, 252 6, 269 42. 71 2. 29 1, 621 l , ~l70 

tQ 5 673' 5,J~3 _-7.,_6g 42.,) ·1 2 .. 8.6 1,.§.80 ~ •. 212. . 'J, • • • •. .. 
12 6,714 5,951 8, 972 41.55 3.45 1, 544 1, 180 
11 7, 733· 6,708 10, 237 40.94 4. 06 ·· 1, 5 12 I, 092 
16 8, 732' 7, 4os·· 11, 4~1 40.31 4.69 I, 483 . 1,007 
18 9, 713 .. 8, 053 12, 617 39. 06 · 5.34 l, 457 . 926 

• J.!L . 10 677 '· ·- ..... z._ .. ·• _. §.,.!J.1;J. .J3, J.3J. . . }§,_~!l ... l\,QL . . L-'13.~- . - -·~4,~ . 
22 U,626·. · . 9, 181 11, 814 38. 30 ·. · 6. 10 . l, 412 . 770 
24 -·· 12, soo · 9, GM·.· ... ts, ss1 ··: 37. 59 ... : . .. •'. 7. 41 1, 392:• . 695 -.-. ' ·. 
20 13, 483 :.: 10, 10s· . ? 16, 851 . ·. 36. 86 . . . . 8. 14 .. I, 373·· 622 
28 14, 393· 10, 499 17, 815 . 36. 11 ·· 8.89 l, 856• 551 
30 l g, 291 10, ~43 IS,. 7~5 35. 34 9. 69 I, ?.41 481 
32 16, 181 I I, 138 19, 644 :fr. 54 10. 46 1, 326 411 
34 17, 062 11, 387 20, 513· 33. i 2 11. 28 l , 312 342 
36 17, 931 11, 596 .. 211 35·1 32. 89 12.11 1, 20s · 270 
38 ' 18, 790' . II, 760 22, 167. 32. O•I 12.90 1,28;; : 209 
40 19,612 11,877 22, 954. 31. 16 13. 84 I, 273 143 
'42 2·0, 480 ii,952 2a;71s ao: 26 14:74 i, 261 77 
44 21, 324 . ·' 11, 981 24, 459 . . 29.33 . 15. 67 I , 249 1l 
46 .. 22, 153: . . 11, 968. " 25, 179 28. 38. 16. 62: I, 237 -53 
48 .'.c _. -:.-22, 975: ,;. 11, 909: : ·. 25, 878 . 27. 40· 17. 60: I, 226: . - 116:: 

:::: ; ': .. ~ . :·:· " -- ' ... .,. . .. ' . ... -\ . . ···-··· --··- .. .-: . . .. : .... ,,. _ , ____ , __ ..,. ..... - . -··-··---··-·····--·· ..... , ... ___ , .. -·-----··--·-" ·- -·-···----··-·· .. - ·. ···-· -----. . ·-····-----·-



RES'l'RlC1'ED 16-In. 50.Caf Gun I. V. 2615 F. S. 

45° ELEVATION 

Time of Horizontal Altitude Slr.nt Angle of Sight Horixontal Vertical 
f!igbl range range position angle · · velocilJ 'elocitY 

1 2 3 3 5 6 7 8 

Second& Yards Yards Yards De11ree1 ·Degree• F. S • . ·. F. S, 
48 2Z, 97,; 11, 909 25, 878 . 27. 40 17. 60 1,226 : -116 

50 23, 789 11, 809 26, 559 26. 40 • 18.60 1, 214 -179 
52 24, ~94 11, 673 27,223 25.39 19. 61 1, 202 -241 

M 25,892 u, 491 27,871 24.,35 . 20. 65 l, 191 -303 
56 26, 182 11, 268 28,SOS 23.29 21. 71 l,180 -364 
58 26, 967 11, 005 29,126 22.20 22.80 l, 169 -424 

60 27, 743 10,700 29, 736 21 . 09 23.91 l, 167 -483 
62 28,512 10, 355 30, 334. 19. 96 25.04 1, 145 -542 
64 29, 271 9, 976 30, 1)24 18.82 26. 18 1, 132 -600 
66 30,021 9, 558 31,.506 17. 60 27.34 1, 119 -657 
68 30, 763 9, 101 32,081 16.•8 28.52 1, 105 -713 

70 31, 496 8, 604, 32,650 15.28 29.72 1,090 - 768 
72 32, 2 18 8,075 33, 214 14. 07 30.93 1,075 -821 
74 32, '928 7, 511 33, 774 12. 85 . . 32. 15 1,059 -872 
76 33,'630 . 6,909 34,332 11. 61 . 33.39 1, 1142 -922 
78 34, 319 G,280 . 34,889 JO. 37· 34. 63 1, 024. . ... -910 ·· 
80 34, 996 6, 618 . 35,444 9. 12 35. 88 1, 006 -1, 016 
82 35, G60 4,923 35,998 7.86 37. 14 987 -1,060 
84 36, 311 4, 201 36, 553 6. 60 38.40 966 -1, 101 
86 36,948 3) ·154 . 37, 109 5.34 39.66 914 - I, 140 
88 37, 57·0. 2, 682 37, GG5 4.08 40.92 921 :-1, 176 

90 as, 175 l, 887 38, 222 2. 83 42. 17 896 -1, 208 
92 38,766 l, 072 38, 781 ]. 58 43. 42 870 .. '- ), 236 
94 39, 340 240 39,341 .35 " 44. 55· 843:. -1, 260 
94.57 39,500 0 39, 500 0 45.oo 835 . ·,:... !, 266 
116 39,895 -606· 39,900 -.87 4S. 87 815 . :.,:1,281 



1900-Lb. H. C. Projectile RESTRICTED 

50° ELEVATION 

Time of . Horizontal Slant Angle of Sight · Horiwntal ' Vertical Altitude tligbt range range position angle · velocity 1·elocity 

1 2 3 4 5 6 7 8 

Seconds Yards Yards Yards Degrees Degrees F. S. F. S. 
0 0 0 0 49. 84 ·0. 16 1, 68tl 1, 998 
2 1, 103 l, 287 I, 695 49. 39 . 61 1, 621 I, $5$ 
4 2, 166 2, 484 3, 296 .4$.91 l. 09 1, 506 l, 732 
6 :i, 195 3,600 4,81? 48.41 l . 59 I, 519 l, 616 
8 4, 193 4,640 6,2fi4 47.90 2. 10 1,475 1, 509 

10 5, 166 s , Gl2 i, 628 47. 37 2.63 l, 442 l,409 
12 6, 117 6, 521 8,941 46. 83 3. 17 1, 411 1, 315 
14 7, 049 i,368 IO, 197 46.27 3. 73 1, 384 1,226 
16 7,963 8, 158 11, 400 45.69 4. 31 1,359 1, 140 
18 8,862 8, 890 12, 553 45.09 4 .. 91 1, 337 1,058 

20 9, 747 9, 569 13, 659 44.47 .s.sa l , 317 979 
22 10,620 10,195 l4, 721 43.83 6. 17 I, 299 901 
24 11, 481 10, 770 15,742 43. 17 6. 83 i,282 825 
26 12, 331 11, 296 16, 723 42. 49 7.51 l, 267 751 
28 13, 172 ll, 773 17, 666 41. 79 8.21 1,253 680 

30 14, 002 12, 202 IS, 573 41. 07 8.93 1,241 610 
32 14,827 12, 583 19,447 40.32 9.68 1, 230 540 
34 15, 645 12,920 20, 290 39. 55 10. 45 l, 219 471 
36 16, 454 13,210 21, 101 38. 76 11. 24 l, 208 403 
38 17, 255 13,457 21, 882 37. 95 12.05 1, 198 336 

40 18,049 13,660 22, 63q 3i. 12 12.88 1,189 269 
·12 18,838 13,817 23,362 36.26. 13. 74 l, 1$0 202 
44 19, 623 13,930 24,065 35.37 14.63 l, 172 la6 
46 20,402 14, 001 2•1, 744 31.46 15. 54 1, 164 71 
48 21, 176 14,027 25,400 33. 52 16.48 I. 156 7 

50 21, 945 14, 007 26,034 32.55 17.45 1, 149 -57 

. 13 



RESTIUCTED 16-In.so-Cal. Gun I. v. 2GlG F. s. 

G5° ELEVATION 
. 

TiUle of Horizontal Altitud~ Slant Ane'.le of Sight lloriz.ontal Vertical 
flight range range position angle felocit1 velocity 

1 2 3 4 5 6 7 8 
Second1 Yar d11 Yar<U Yards Degree• Degr ee& F. S. F. S. 

0 0 0 0 M . 8'1 0. 16 ), 506 2, 138 
z 9$5 l , ~78 I, 1194 M.44 . 00 1, 448 1, 992 
4 t, 935 2, 664 3,292 54. 01 . 99 11 :3U9 1,862 
G 2,853 3,865 4, 804 63 . .;G l. 4• 1, :;ss I, 7·H 
8 3, 74"7 4,990 -0, 240 !i3. JO l. 90 1,323 1,635 

10 4, U I~ 6,046 7, oos 52. 63 2. 37 l, 292 1,na3 
IZ 5, 47l 7, 008 8, l)H ~2. 14 2. 86 l, 2-0S I, 438 
14 6, 307 7, 1166 10, 161 51. 63 3.37 I, 242 1.~s 
l6 7, 129 8,835 11, 353 51. 10 3.90 I, 221 l, 2G2 
18 7,937 ll, M9 12,104 50.56 4. 44 I , 203 1, 179 

20 s, 734 10, 408 13, :587 S0. 00 ;;. 00 I, 187 I, 01>9 
22 9, 520 l l, 115 14, 63{) 49. 42 5.58 I, 172 I, 021 
24 10,29S 11, 771 16, 640 48. S2 6. 18 l, 138 945 
26 II , 006 12,376 16, G02 48.20 6. 80 I, 146 871 
28 11 , 826 12, 932 Ii, 524 47.56 7. 44 I , 13$ 709 

30 12, 578 13, 442 IS, 409 46. 90 .8. 10 1, 125 729 
32 13, 325 l!J, 905 19, 259 10. 22 8 . 78 I, ll6 659 
34 14, 068 14, 320 20, 074 45. 61 9.49 1, 107 S!l-0 
3G 14,803 14, 600 20, 855 • 44. 78 10. 22 J,099 S22 
38 16, 632 16, Olli 21 , 603 44. 03 10. 97 1, 092 454 
40 16,258 l5, 294 22, 321 4.3.25 I J .. 75 1,085 387 
42 16, 9J:;2 15,528 23, 011 42. 4.4. 12.SG J, 079 320 
44 17, 701 15, 721 za, 67'4 41.Gl 13.39 1,074 254. 
•16 18, 416 ! &, 869 24, :110 40. 76 14. 25 1,070 189 
48 19, 127 IS, 976 24,921 39.87 u;. 13 1, 066 121 

50 J9, S3G 16, 034 25, SOO 38.95 16.05 I, 063 GO 



1900.Lb. H. C. Projectile RESTRICTED 

60° ELEVATION 

Time of Horizontal Altitude Slant Angle of Sight Horizontal Vertical 
llight ra11gc range position angle velocity velocity 

l 2 3 4 5 6 7 8 

Seco11ds Ya.rtt. Yards Yard• Degrees 1Jegrees F.S. F. S. 
0 0 0 0 59.84 0 .16 l,316 2, 261 
2 SGO 1, 459 l, 693 59. 4, . :;1 1, 264 2,111 
1 1, G87 2,820 3, 286 59. 11 . $9 I, 222 l,977 
6 2, 489 4, 09() 4,793 58. 71 I. 29 L, 186 1, ils7 
8 :i, 270 5,297 6, 225 58. 31 . I. 611 1, 156 1,746 

10 4, 033 6,430 7,690 r,1. 90 2, 10 1, 130 l , 643 
12 4, 781 7,496 8,891 57.47 2. 53 l, 108 11 li47 

14. 5, 514 8, 498 10, 130 57.02 2.98 I, 088 l, 457 
16 6,234 9, 439 11, ;312 56. 50 3. 44 !,Oil l, 37 l 
18 6,943 H), 325 12, 442 56.08 3.92 l, O.SG 1,288 

20 7,643 11, rns 13,524 5S. 59 4.41 1, 0•13 1,207 
22 8, 334 11, 938 14, 559 05. 08 4.n 1,031 1, 129 
24 9, 018 12,666 15, 5'18 54.55 5. 45 1, 021 1, 0.53 
26 9,6!H 13, 343 lG,493 54.00 6.00 I , Oll 97!.J 
28 10,365 l3,9i2 17, 397 53.43 6. 57 l, OO'i 907 

30 11, 03() 1·1, 553 18, 261 52.8<1 7. 16 994. s;15 
32 ll, 690 15, 087 10, 086 .s2.2a 7. 77 086 765 
31 12, 345 15, 575 19, 874 51. 60 8. 40 070 090 
36 12,998 16, Ol7 20,G27 50.94 9. 00 . 074 628 
3$ 13, 647 16, 414 21, 346 50.26 9. 7~! 970 56) 

40 14, 2<J3 16,765 22,031 49.00 10. 45 966 4,95 
42 )4,935 17, 0.72 2·2, 683 4.8. 82 11. 18 963 429 
4A 15, 576 171335 23, 305 48.06 u. 94 960 363 
46 16, 216 17, 554 23,89$ 47. 27 12. 73 068 29$ 
48 lG,855 17, 731 24,,464 46. 41; 13. 55 956 233 
50 17,491 17, 86'1 25, 003 45. 61 14.39 954 !GS 
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RESTRICTED 16-In. 50.Cal. Gun I . V. 2615 F.S. 

SIGHT ANGLE IN DEGREES 

Slant range, Position angle in degrees 
rd,s. 

0 5 IO 15 20 25 30 35 40 45 50 55 

0 o. 16 o. lG 0. U) 0. 16 o. 16 o. 16 o. lG 0. 16 (), 16 0. 16 0. 16 0. 16 
600 . 30 .36 . 36 . 36 . 3~ .35 . 34 . 33 . 32 .30 .29 . 21l 

1, 000 . 67 . 57 . 57 . 56 .55 . 54 . 52 . 50 .4$ . 45 . 42 . 40 
1, 500 . 78 . 7$ . 78 . 77 . 75 . 73 . 70 . 67 . 64 • GO . 50 .52 
2,000 1. 00 I. 00 1. 00 .98 .95 . 92 .89 .85 .81 . 76 .70 .64 

2, 500 l . 22 1. 22 l. 21 I. 19 I. JG J. 12 l. 08 l. 03 .98 • 92 . 85 . 77 
3,000 J. 14 l. 44 l. 43 l. 41 J.37 1. 33 1. 28 1. 22 1. 15 J. 08 1. 00 . 00 
3,500 1. 66 l. 66 l. 65 I. 62 1.58 l. 64 1. 48 I. 41 1. 33 I. 24 1. 15 l. 04 
4,000 l. 89 I. 89 l. 87 I. 84 1. 80. l. 75 1.68 l. 60 1. 51 I. 41 1.30 1. 18 
4,SOO 2. 12 2. 12 2. 10 2. 07 2. 02 I. 96 !. 88 1. 79 ). 69 1. 58 1. 46 1. 32 
5, 000 2.36 2.36 z. 3·1 2. 30 2.25 2. 18 2.09 1. 99 1. 88 1. 76 1. 62 !. 46 
5,500 2.60 2.60 2.58 2.54 2.49 2. 41 2.31 2.20 2.07 1. 93 1. 78 1. GI 
6,000 2.85 2. 85 2. 8~1 2. 79 2.73 2.61 2.54 2. 42 2. 27 2. 11 1. 94 1. 76 
6,500 3. 10 3. 11 3.09 3.04 2.97 2. 88 2. 76 2.62 2.47 2. 30 2. JI 1. 91 
7,000 3. 3(1 a.36 :i. 34 8.29 a. 22 3. 12 2.99 2.84 2.67 2.49 2. 29 2.06 

i, 500 3.G2 3.62 3.60 3.55 3.47 3.3G 3. 23 3.07 2 .. ss 2.68 2.46 2. Z'l 
8,000 3.88 3.$9 3. 87 3.81 3. 72 3. 61 3.47 3.30 3. 10 2.88 2.64 2. 38 
8,600 4. 16 4. 10 ·1. l ;l 4. 07 3. 98 3.86 3. 71 a. &~i 3.32 a. o9 2.83 2.54 

. 9,000 4. •13 4.43 4.40 4. 34 4.25 4. 12 3. 96 3. 77 3.5\i 3. 30 a.02 2. 72 
9,500 4. 7l 4. 71 4. 68 4.62 4.52 4.38 4. 21 4.01 3. 78 3.52 3.22 2. 89 

J0,000 5. 00 5.00 ·1. 97 4.90 4. 79 4.05 4. ·17 4. 26 4.02 3. 74 3. 42 3. 07 
1.0, 500 5.29 5.30 - o-\>, w{ 5. 19 5. 07 4. 92 4. 73 4.!;l 4.26 3.97 3.63 3.25 
11, 000 5.59 u.uo i'>.56 5.48 5.36 5. 20 {j, 00 4. 77 4.50 4. 19 a. 84 3. 4·1 
11, 500 5. 90 5.90 5. 86 5. 78 5. 6G 5.49 5.28 5.03 4. 74 4.42 4. OG 3. 64 
12, 000 6. 21 6.21 6. 17 G. 09 5.96 5. 79 5.57 5.30 4. 99 4. 65 4.27 3.84 

12, 500 G.53 6.52 6.48 6.40 6. 27 G. 09 5.SG 5.58 5.26 4.89 4.4.8 4.04 
13,000 &.85 I\. 85 G. 80 6.71 G.58 6.40 G. 16 5.87 5.53 6. 11 4. 7l 4. 25 
13, 500 7.18 7. 19 7. 14 7.04 6.90 6. 71 6. 46 I\. 16 5. 81 6. 41 4.96 4.46 
14,000 7. 52 7. 53 7. 48 7.38 7.23 7.03 6. 77 6.46 6. JO 5. 68 5.21 4.G8 
14, 5-00 7.87 7.87 7.82 7. 72 7.56 7.3& 7. 08 6. 76 6.39 5. 96 :;. 4G 4.90 

II) 



1900-t,b. H. C. Projectile RES'l'RICTED 

Sl CHT ANGLE lN DEGREES- Continued 

Slnt range, Position angle In dcgre"" 
yds. 

0 5 10 15 20 25 30 35 40 45 50 55 

14. 600 7.$7 7. 87 7.82 7. 72 7.56 7. 35 7.08 6. 76 6.39 6.96 6. 46 4. 90 
15,000 8.22 8.22 8. 17 8.06 7.00 7.68 7.10 7. 07 6.69 6.24 6. 71 
15, 600 8.58 8.58 8.53 8.42 8. 25 8.02 7. 73 7.39 6.99 6.52 6. 97 
l0,000 8.95 8. 95 8. 00 s. 79 .8. GZ 8.38 8. 08 7. 72 7. 30 6. 81 6.26 
16, 500 9. 32 9. 33 9. 28 0. LO 8. 98 8. 74 S. 43 8. 0G 7.62 7. 10 6.52 
17,000 o. 70 9. 72 9. 67 9. M o.as 9. 10 8. 79 8.41 7.95 7. 41 6.80 
17,500 10. 09 JO. 11 10. 06 9.08 9. 73 9. 47 0.16 8. 76 8. 20 7. 74 7. 10 
JS,000 10. 49 10. 51 10. (6 10. 33 10. 13 9.86 0. 53 0. 13 8.64 8. Oi 7. 11 
18, 500 10.00 10. 92 10.87 10. 7( 10. 54 10. 27 9. 03 o. 61 9.00 8. o(J 7. 73 
19, 000 11. 32 II. 34 11. 29 I l . 16 10.96 10.68 10. 33 0.89 9. 37 8. 76 8. 07 
ID,~00 11 . 75 J 1. 7i II. 72 11. &9 U . 38 11. 10 10. 74 10. 20 9.75 9. 12 S. 4L 
20, 000 12. 19 12. 21 12. IG 12.02 11. 81 11. 53 I I. l6 10. 70 JU. 15 9. 50 8.76 
20, 500 12.63 12. 65 12.60 12.17 12.26 11. 97 11. 60 11. 13 10.56 9. 89 0. 13 
21, 000 13.08 13. 11 13.06 12.03 12. 72 12.43 12. 05 11. 67 10.99 JO. :.10 9. 61 
21,~00 13. 65 13. 58 13.53 13.40 13. 19 12. 00 12.52 lZ. 03 ll.44 10. 73 o. 91 
22, 000 M.03 14.06 14. 01 IS. 88 13. 67 13. 38 13. 00 12. 61 11. 91 I I. 18 10. 33 
22,SOO 14.52 14. 56 14.. 51 14.38 lt.17 13. 88 IS.49 13.00 12. 39 11. G6 
23, 000 16.01 15.0G 15. 02 14. 80 14. 68 11. 39 14. 00 13. 61 12. 00 12. 14 
23, SOO 16.52 16.57 15. 53 16. 41 16. 21 14. 92 11. 6( 14. 05 13.43 12.06 

. z.t, 000 Hl. 04 lG. 00 16. 06 15. 1)5 15.75 11;. 47 Hi.10 14. 61 13. 00 13. 22 
24, 500 10. li7 16. 62 lG.GO 10.80 16. 31 16. 04 16. GS 15.20 14.69 13.82 
25, 000 17. II 17. 17 17. 16 11. oi 16. so J6. 63 16. 28 16. 82 16. 23 14.47 
26,600 17. 66 17. 73 17. 73 17. 6r1 17. 49 17. 2.5 16. 92 16. 48 16. 91 
20,000 18. 22 18.30 18.32 18.ZG 18. 12 11. 90 J7. 69 17. 18 
20, 500 JS. 79 1$. 89 18.93 IS. SD 18. 77 18. 58 18.M 
27, 000 19. 38 19.50 19.65 10. 53 19.44 19.28 
27, 500 19. 90 20. 12 20. 10 20. 19 20. 13 
28, 000 20. 61 20. 76 2-0.85 
28,600 21. 24 21.41 
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RBSTRJC'l'EO 16-In.50.Cal. Gun l . V. 26lG F .S. 

Tll\1E OF FLIGHT TN SECONDS 

Slant ranie. Position angle i1l degrees 
yds. 

10 20 25 BO 85 45 GO 55 0 5 15 40 

0 0 0 0 0 0 0 0 0 0 0 0 0 
500 . 58 .58 . 58 . 58 . 58 . 58 .68 . as . 58 . 58 . 58 . 58 

1, 000 1. 16 l. 16 l. 16 l. 16 l. 16 l. 16 I. l6 1. 16 1. 16 1. 10 I. 16 I. 16 
1, 500 J. 75 l . 75 J. 76 1. 76 1. 75 1. 75 1. 76 1. 75 1. 75 1. 75 I. 75 1. 75 
2, 000 2.35 2. 35 2.35 2. 35 2.35 2.35 2. 36 Z. 36 2.36 2.36 2. 36 2.36 
2, 500 2.96 2.06 2.~6 2. 07 2.97 2. 97 2.US 2.98 2.9$ 2.09 2. 00 Z. 99 
3,000 3. 57 3. 68 3. 58 3,59 3.59 3.60 3. 61 S. Gl 3. 61 3.62 3. 62 3.63 
3, 500 4. 19 4.20 4. 21 4. 22 4. 2Z 4.23 4. 24 4. 24 4.. 25 4.2G 4. 26 4. 27 
4, 000 4.82 4. 83 4.84 4. 86 4.86 4. 87 4. 88 4.. so 4.00 • . 91 4. 91 4. 92 
4,500 5.-i6 5.47 5. 48 5. 40 5. 51 5. 62 5.68 6.'55 5. 56 5.57 6. 68 li. 59 

6, 000 6. 11 G. 12 6. 13 G. 16 6. 17 6. 18 0. 20 6. 22 6.23 6.2i 0.26 G.27 
5, 500 0. 77 G.79 6.80 G.82 6.84 6.86 0. 88 G.90 6.92 6. 93 6. 06 0.96 
6, 000 7. 44 7. 46 7.48 7.60 7. &2 7. 54 7.67 7. G9 7. Gl 7.63 1. ns 7.07 
0, 500 8. 12 s. 14 8. l(I 8. 18 8.21 8.24 8.27 8.29 8.31 8. 34 8. :16 8.39 
7,000 8. 80 8. 83 8.85 8.88 8.01 8.9(; 8.1)8 9. 01 9.03 9.06 9.09 9.12 

7, soo 9. 49 9. :;.~ \I. 66 9. so 9.62 9.66 9. 70 9. 73 9. 76 9. 79 0. 83 9.86 
8,000 10. 20 10. 24 . 10. 28 10. 31 10.35 10. 39 10.43 10. 40 10.50 10. 54 10. SS 10. 01 
8, 600 10.92 10. 96 11. 00 II. 05 11. 09 II. 13 II . 17 11. 21 11.25 II. 30 11. a4 ll.3S 
9, 000 JI. 64 11. 69 11. 74 11. 79 IL84 11.88 II . 93 11. 07 12.02 12. 07 12. 12 12. JG 
9, &00 12.37 12. 43 12. 40 12. G4 12. 59 12. v. 12. iO 12. 76 12.81 12.86 12. 01 12. 96 

10, 000 13. 12 13. 18 13. 2•1 13. 29 13.35 13. 41 13.48 13. 54 13.Gl 13. 67 13. 72 13. 77 
10, 6-00 13.88 l3. 94 14. 00 14.06 14. 13 14.'20 U . 27 14. 34 14. 42 14.49 14.. 66 14. 00 
11, 000 14. 65 H.7Z J4 . 78 H.85 14.93 15. 0-0 15. 08 15. JG 15.24 15.32 16. 30 IS. 45 
11, 500 )5.43 15. 50 15. 57 15.05 15.H 15.82 15.00 15. 00 16.08 16. JG JO. 24 16.32 
12,000 16.22 Hl. 29 J0.31 10. 46 16. 55 rn. ns 16. 74 16. 83 16.93 17. 02 17. 11 17. 20 
12, 500 17.02 17. 10 17. 10 17. 28 17. 3S 17. 49 17.59 17. 69 17.80 17. 90 18. 00 18. 10 
13, 000 17. 84 17.93 18. 02 18. 12 18. 23 18. 34 18.45 JS. 67 1$. 69 18.80 18.91 19. 01 
13, 6-00 18. 67 18. 76 18. SG 18. 07 19.09 19. 21 19. 38 19.46 19.SO J9. 72 10.84 19. 94 
14, 000 19.51 19.60 19. 71 19.83 19.96 20.09 20. 23 20.37 20.51 20.65 20. 78 20. 90 
14,000 20. 36 20.46 2-0. 58 20. 71 20. 8.5 20. 99 21. 14 21. 29 21.45 21.60 21. 75 21. 89 
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1900-Lb. H. C. Projectile RF.STlUCTED 

TIME OF FUGDT IN SECONDS-Continued 

Sla11t range, Position angle iJl deirees 
yds • . 

0 5 10 15 20 2ii 30 35 40 45 50 65 

14,MO 20.36 20. 46 20. 58 20. 71 20. 85 20. 99 21. 14 21. 29 21. 45 21. 60 21. 1r, 21. 89 
16,000 21. 23 21. 34 21. 46 21. GO 21. 75 21. 90 22.06 22.23 2Z. 4t . 22. 58 22. 74 
1 s; 600 22. 11 22. 23 22.36 22. GO 22.66 22.83 2S.Ol 23.20 23. 39 23. 58 23. 70 
16, 000 2:1. 01 23. 13 23.27 23. 42 23. 59 23. 78 23. 98 2•1. 19 24.39 24.60 24. 80 
16, 500 2:1.92 24. 05 2~. 19 24. 35 24. 64 24. 75 24. 07 25.20 25.42 25. 04 25. 80 
17, 000 24 . 85 24.98 zr.. 13 25.30 25. 50 25. 73 25. 97 26. 22 26.47 26. 71 26.95 
17,600 2-0. 79 25.93 20.09 20.28 26. 49 26. 73 26. 99 27.26 27.54 27.81 2S. 07 
18,000 20. 74. 26.89 27.07 27. 27 27.50 27. 76 28. ().l 211. 33 28. 63 28.93 29. 22 
18,500 27. 71 27.SG 28. 05 28. 27 28.53 28.81 29. 11 29.43 29.75 30.0S 30. 41 
19,000 28.G9 28.84 29.04 20. 29 20.57 29. 87 30.20 30.55 30. 91 31. 27 31.63 
19, 500 29.60 29: 85 30.00 ~0. 32 30. ()2 30.06 SI. 31 31. 70 32. 10 32.49 32.80 
20,000 30. 70 30.88 31. 10 31.37 31. 69 32. 05 32.4G 32. 88 33.32 33. 76 34. 19 
20, 600 31. 73 31. 92 32·. 10 32. 4.5 32. 79 33. 18 33.GZ 34. 09 34. 5i 3r.. OG 35. /)S 
21, 000 32. 77 32.97 a·a. 23 33'. M 33. 01 34. 34 31. 82 M.33 35."87 3(i. 42 3(). 911 .. -..... 
21, 6!10 33.83 34.04 34.31 34.65 35.05 35 ... &2 36.·04 3G.'Gl 37. '21 37. 82 38.43 . 
22,000 34. \II 35. 13 3~42 35.18 36.22 :ill. 73 37.30 37.113 38.·60 39:28 39. 00 ·----

·22,GOO 36.00 36.24 36.55 31). 94 37. 42 . 37:07 38.60 39.30 415. 04 40.80 
23,000 37. 11 37.36 37. 70 38.12 38. 64 39.25 39.95 40.72 41. 54 42.40 
23,500 38.24 38.50 38. 86 39. 32 39. SO 40.56 41. 34 42. 20 43. 12 44.08 
24,000 39.33 39.GG 40. 05 40. 55 ~l. Ii 41.91 42. 77 43. 73 44 . 77 45.BG 
24,500 40. 54 40,83 41. 26 4 1. 81 42. 49 43. 30 44.25 45.32 40. 50 47. 70 
25,000 41 . i2 42. ()3 42.49 ~3.00 43. 84 44.. 74 4f>. 70 46.99 48.33 49. 70 .. 
25,500 42.02 43.25 43.75 44.41 45. 23 46. 23 47.41 48. 70 60. 27 
26, 000 44. 13 44. 50 4G.04 45. 76 46. 07 47. 78 40. 10 60. 64 
20, .~oo 45.86 4S. 77 46.35 47. 14 48. Ill 49. 39 50.88 
27,000 46.62 47. 05 '17. 69 48. 66 49.GS .51.01 --·---

- 27,500 47.89 48.26. 49. 07 60.03 51.28 ---.... . ........ .. ---- 4 . 
28,000 49. 19 49.69 60. 48 
28. 500 50. 51 51.00 ...... .... -- --- -----
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PART II 
Deffecfion Effects Due to Drift ond Wind 

DRlFl' IN YARDS 

Time or Angle of elevation Jn degrees 
tllght 

s 10 15 20 25 30 35 40 45 50 55 60 

2 l 1 0 0 0 0 0 0 0 0, 0 0 
4 3 3 2 2 l I l I l I I 1 
6 6 6 5 5 4 4 3 3 a 3 3 2 
8 11 10 10 9 8 8 7 7 6 6 5 4 

10 18 17 16 l6 14 13 12 11 10 9 8 7 

1.2 27 26 24 22 21 19 18 l(f 16 13 12 10 
H 39 36 33 31 20 27 25 23 21 19 17 14 
16 47 44 41 39 36 34 31 28 26 22 19 
18 59 66 58 5-0 47 44 40 37 33 29 25 
20 ;3 ~ 69 66 62 59 55 51 47 42 38 33 
22 88 84 so 76 72 68 03 58 52 47 41 
24 105 101 90 92 87 82 77 71 64 57 50 
26 125 120 115 110 104 9$ 92 8li 77 69 60 
28 147 142 186 129 123 116 109 101 92 82 71 
30 166 168 ISO 143 n5 · 127 119 100 97 84 
32 190 182 ' 174 165 156 147 138 127 u:i . 98 
3•1 215 207' . 199 190 180 170 159 146 131 114 
36 241 234 226 216 205 194 181 167 lf>J 132 
38 ... 2G4 264 243 232 220 206 191 174 153 
40 296 284 273 261 248 234 217 ms 175 

42 330, 317 305 293 2i9 263 246 223 198 
44 366 352 339 326 311 294 274 250 223 
46 ... 403 389 370 361 34,5 327 305 280 251 
48 4;12 427 413 398 381 362 330 312 281 
5-0 467 452 436 419 399 376 346 313 

2() 



1900-Lb. H. C. Projectile RESTRICTED 

DRlFT IN YARDS 

Slant Posiliou angle la degrcff 
range, 

7ds. 0 5 10 15 20 25 30 35 40 45 60 55 

500 0 0 0 0 0 0 0 0 0 0 0 0 
1,000 0 0 0 0 0 0 0 0 . 0 0 0 0 
1,600 1 l l l 0 0 0 0 ·o 0 0 0 
2,000 l 1 I I l l l i I l 1 1 
2,SOO 2 2 2 2 I 1 I J I I I I 

3,000 2 2 2 2 2 2 2 2 2 2 2 2 
3,600 3 3 s II 2 2 2 2 2 2 2 2 
4,000 4 4 4 4 3 3 3 3 3 3 3 3 
4, 500 G 6 :; 6 4 4 " 4 3 3 3 3 
6,000 7 7 () 6 s 6 6 5 ~ 4 4 4 

5,500 9 8 8 7 6 6 6 G 5 5 6 5 
G,000 ll 10 9 8 s 7 7 7 6 0 6 6 
6,600 l3 12 11 10 \I 9 8 8 7 7 7 6 
7,000 15 14 ta 12 11 10 10 JO 9 0 8 7 
7,UOO 17 16 16 14 13 12 12 11 10 10 0 9 

~000 20 19 18 10 lS 14 14 13 12 12 II 10 
• 500 23 21 20 19 17 16 16 in 14 13 12 12 

9,000 26 24 22 21 20 19 18 17 IG 15 11 ta 
9.500 29 27 ~ 24 23 22 21 19 18 17 lG 15 

10, 000 :13 31 29 27 2G 24 23 22 20 19 18 17 
10, 600 37 3ii 33 31 20 27 26 25 23 ~2 20 LU 
11, 000 41 39 37 36 33 31 so 28 26 24 22 21 
11, 500 46 43 41 30 37 35 38 ~1 29 27 2u 23 
12, 000 51 48 d5 43 41 39 $7 35 32 30 28 20 
12, 500 56 53 rio 48 46 43 41 39 ao :i.i. 31 29 
13, 000 61 58 65 113 Sl 48 46 43 40 38 3.s 33 
13, 500 67 63 60 58 56 53 61 48 •s 42 an 37 
H,000 73 69 66 03 61 58 61> 52 49 46 43 4l 
14,500 80 76 72 GO 66 63 GO 57 54 50 40 
16, 000 87 82 78 76 72 69 6G 63 59 Mi 50 
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RESTRICTED 16-ln. 50-Cal. Gun I. V. 2615 F. S. 

DRIFT IN YARDS- Continued 

Slant range, Position angle in degrees 
yds. 

0 5 10 15 20 25 30 35 40 .f5 50 55 -
15,000 87 8.2 78 75 . 72 69 66 63 59 55 50 · 
15,500 94 89 85 81 78 75 72 GO 65 60 55 
16, 000 102 96 92 SS 85 82 79 75 71 66 60 
16, 500 110 104 JOO 96 93 89 86 82 71 72 66 
17,000 119 IJ3 108 IO·l 101 97 93 89 8•1 78 72 
17,500 128 122 117 113 l09 105 101 97 02 85 78 

18, 000 137 131 126 122 1!8 114 uo 100 JOO 93 85 
18, 500 147 141 136 131 127 124 120 ll5 109 102 93 
19, 000 158 151 146 141 137 134 130 125 119 Ill 102 
19, 500 169 162 157 152 148 144 140 135 129 121 Ill 
20, 000 181 174 168 163 159 155 151 146 139 131 121 
20,500 193 186 lSO )75 171 167 163 158 151 143 133 
21, 000 206 199 103 lSS. 184 180 170 171 164 156 116 
21, 500 220 213 207 202 J98 191 190 185 178 170 100 
22, 000 234 227 221 2lG 212 209 20& JOO . 192 184 175 
22, 500 249 242 236 23t 227 224 220 216 20& 200 
23, 000 265 257 251 2·16 243 240 237 232 226 218 
23, 500 2.Sl 273 267 203 260 258 255 251 246 239 
24, 000 298 290 285 281 279 277 275 272 268 262 
24,500 316 308 :J03 300 299 297 296 29-1 292 2$8 
2:), ooo 3:35 326 32] arn :l l9 a1v 319 319 318 ~16 

25, liOO 354 345 3•ll 340 341 342 314 3·17 
26, 000 374 300 302 362 364 367 371 
26,500 395 388 a.gs 386 389 394 
27,000 417 411 409 411 416 
27, 500 440 435 435 .. ..: _ 

28, 000 465 460 



1900-Lb. IT. C. Projectile RESTnlCTED 

DEfT.ECTION IN YARDS FOR A IO·KNOT CROSS WIND 

Time or .. \ng!e or ele?ation in degrees 
}'tight 

10 20 30 40 50 GO 

2 0 0 0 0 0 0 
4 1 I. l 1 l l 
G 2 2 2 2 2 2 
8 3 3 3 3 3 3 

10 :; r, 5 5 5 4 

12 7 7 7 7 7 6 
H 9 g 9 0 9 8 
lG 12 12 11 11 11 JO 
18 15 15 14 13 13 12 
20 19 18 17 15 15 

1 ~· 
22 23 2l 20 18 17 lG 
24 27 25 23 21 20 18 
26 31 28 26 24 23 21 
28 32 29 27 25 24 
ao 30 33 30 :?S 27 
32 <lO 37 34 32 30 
34 45 40 37 3:; 38 
3G w 44 40 38 3G 
38 55 49 44 41 30 
40 60 63 48 44 42 

42 Gti. 5i 51 47 45 
44. 70 62 55 50 48 
4(i 75 67 00 54 50 
48 81 72 G4 58 53 
50 87 77 60 63 58 
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RES'l'RlCTED 16-In. so.cal. Gun r. v. 2615 F.S. 

DEFI.ECTlON IN YARDS FOR A 10-KNOT CROSS WIND 

Slant Position angle in degrees 
range, 
yds. 0 .10 20 30 40 50 

500 0 0 0 0 0 0 
1,000 0 0 0 0 0 0 
1,500 0 0 0 0 0 0 
2,000 l 1 1 l 1 0 
2,500 I 1 1 l 1 

3,000 1 I l 1 I 
:J, 500 1 1 l J I 
4, 000 I 2 2 2 2 2 
4, 500 2 2 2 2 2 2 
5, 000 2 2 2 2 2 2 

5,600 2 ;j 3 3 ~l 3 
o, 000 3 3 3 ;1 3 3 
6,500 4 4 4 4 4 4 
7,000 5 5 & 4 4 4 
7,500 5 5 5 · 5 5 5 

8,000 6 6 6 5 5 5 
8,500 7 6 7 6 6 6 
0, 000 7 7 7 7 7 7 
9,600 8 8 8 7 7 7 

10, 000 9 9 9 8 8 s 
10, 500 JO 10 10 9 9 0 
I!, 000 JI LI 11 JO 10 10 
11, liOO 12 12 12 11 11 II 
12,000 j3 13 13 12 12 12 
12,500 15 14 13 rn 1 ~J 12 

L;J, 000 16 15 14 14 14 13 
13,500 18 16 15 15 15 14 
14, 000 19 18 17 J6 J6 15 
11, 500 20 i9 18 17 17 J6 
15, 000 22 20 19 18 1$ JS 
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1900-Lb. H. C. Projectile RES'l'RIC'l'ED 

DEFLEC'l'ION IN YARDS FOR A 10-KNOT CROSS WIND-Continued 

Slant Position angle in degrees 
range, 
yds. 0 10 20 30 40 50 

15. 000 22 20 19 18 18 18 
15, 500 24 22 21 20 20 19 
16,000 26 24 22 21 21 20 
16, LOO 27 25 24 23 22 22 
17, 000 29 27 26 24 24 23 
17, 500 31 29 27 26 25 25 
18,000 33 30 28 27 27 26 
18,500 . 35 32 30 29 28 28 
19,000 37 34 32 31 30 30 
rn, ;;oo 39 36 34 a3 32 32 
20,000 41 38 36 34 33 34 
20, 500 43 40 37 36 as 36 
21, 000 46 42 39 38 37 38 
21, 500 49 44 41 40 40 40 
22,000 51 47 44 42 42 42 
22.:;oo 53 49 46 44 44 

23, 000 56 51 48 4G 46 
2-3, 500 58 53 50 4$ 48 
24,000 61 56 53 51 51 
24, 500 64 59 56 54 54 
25, 000 66 61 58 57 57 
25, 500 69 &1 61 GO 
26, 000 71 66 63 62 
26,500 7-1 69 66 
27, 000 77 72 68 
21 .• 500 $1 74 
28, 000 84 
28, 500 87 

25 



PART Ill 
Effecls on Horizonta l Range and A ltitude Due lo Varialians From Standard Conditions 

EFFECT ON BORIZONTAL ll4NGE IN YARDS DlJE TO 100 FEET PER SECOND INCREASE ffi 
IN1TIAL ''ELOCITY 

Tin•o Angle of elevaUon in degrees or 
Oighl r. 10 15 20 25 30 35 40 45 50 55 60 

2 65 65 04 Ot 58 55 52 49 4.~) 4 1 37 32 
4 127 126 124 120 us 110 104 {17 S9 SL 72 63 
6 186 lM 181 176 170 163 154 14( 132 120 107 93 
8 243 u o 280 230 222 213 2-02 189 li4 158 141 123 

10 297 294 2S9 282 2·~ ,_ 261 24~ 233 215 IOO 176 152 

12 348 346 :wo 332 321 308 203 2ill 256 233 20S 180 
14 31)6 395 ~llO 381 369 3(j4 337 318 205 269 240 20S 
Iii 443 -143 ~38 .112H 415 ;{99 380 ar.o 33•! aou 272 235 
18 4$9 481 •174 460 443 423 400 3i2 340 30>J 202 
20 [>o1.2 528 GIS 504 486 405 4.JO 410 376 aa4 289 

22 573 r,10 r,0 1 547 528 r.oo 180 1~8 410 aou 31G 
24 613 611 ooa 58U 570 647 am 4$(; 414 307 343 
26 651 051 644 !NO 611 ~ 559 623 470 428 370 
28 689 690 08'1 671 652 628 698 r,oo 513 45S 398 
30 729 12'l 710 693 609 6:J7 597 547 4S8 125 
32 766 760 749 733 709 G?G 6;!3 ~o 519 452 
34 801 79S 787 773 7•9 714 GG9 613 549 478 
30 835 831 826 812 788 752 704 tsil t) 578 5Q.1 
38 868 867 SG3 851 827 700 740 078 607 530 
~o 900 U02 900 880 865 827 775 71l G:17 55G 

4~ 930 037 937 U27 904 805 8111 7•13 6GU ,;s1 
d4 071 973· 965 042 002 $40 770 091! 606 
40 I, 005 I, 010 1, 003 980 040 SS2 so.~ 723 631 
4$ I, 037 I, 047 1,GH I, 018 077 917 840 7GI 656 
so I, OG7 1,083 1, 079 1,056 I, 014, 9&2 873 7$1 680 



1900-Lb. Ir. C. Projectile RES'l' IUCTED 

El'l'EC1' ON ALTITUDE IN YARDS DUE TO 100 FEET l'Elt SECOND INCREASE 
LN INITIAL VELOCITY . 

Time Angle of elevation in degree11 or 
flight 5 to 15 20 25 30 35 40 45 50 55 GO 

2 5 11 17 23 28 32 36 41 46 50 Ga li5 
•I 10 22 33 ·H ;;5 G4 73 82 91 98 10~ ]()9 

0 l5 33 49 64 80 95 !OU 122 131 146 I G4 16 1 
s 20 13 G~ 84 104 124 1'13 160 176 IU.1 203 213 

10 2fi 52 78 103 128 152 !?U 1~)7 217 236 252 264 

12 30 61 !II 121 151 ISO 207 233 258 28l 300 314 
14 ~5 70 l(),j 139 173 206 238 269 298 325 :WS 363 
JG 40 79 ll8 157 195 m 269 304 337 368 304 412 
18 SS 131 174 216 258 299 338 37G 410 430 460 
20 96 143 190 236 282 328 372 414 452 48~ 507 

22 104 154 zor, 256 306 350 10s 452 494 520 r.r,4 
24 Ill lG:J 220 275 330 38U 438 4S9 535 573 (;OI 
26 118 170 235 295 3M 113 471 526 5i5 017 649 
28 124 186 250 314 378 442 604 563 610 061 690 
30 196 264 332 40 1 470 637 000 ·as1 706 742 

32 207 270 3Sl 424 497 569 G37 698 749 7$7 
34 217 20:1 370 447 521 GOO 673 739 793 8:12 
36 22; 307 388 469 650 631 709 779 837 876 
3$ 236 320 406 491 576 001 7-!3 818 880 921 
40 2H 333 123 &13 602 691 778 SSS 92~ 905 

42 253 84 r; 439 534 628 721 812 897 967 1000 
44 356 454 554 Gu3 1r.1 847 936 IOOU 1053 
16 366 469 574 678 781 881 973 104U J097 
4$ 376 484 593 702 Sll 915 1010 l08U 1140 
50 38~ 498 612 727 810 948 1047 IJ29 1182 



RESTRICTED IS.Jn. 50-Cal. Gun I. V.2615 F. $ . 

EFFECT ON HORIZONTAL RANGE IN YARDS DUE TO A 10 PERCENT • DECREASE lN AIR 
DENSITY 

Time Angle of elenlion ln degrees 
of flight 

5 10 15 20 25 30 35 40 45 50 55 60 

2 4 4 4 4 3 3 3 3 3 2 2 2 
4 14 14 13 13 12 12 11 10 g s 7 6 
6 30 29 28 27 26 25 23 21 19 17 15 13 
8 50 49 47 45 (4 42 39 3G 32 29 2G 23 

10 75 73 71 68 GS 62 58 (;:l 48 43 38 33 

12 105 102 99 9& 90 85 79 73 G6 50 52 4.; 
14 139 135 130 124 117 110 10.3 95 86 76 67 5S 
16 176 171 1G4 166 147 138 128 I JS 107 95 84 72 
18 216 209 200 190 179 168 155 J.12 129 J 15 101 87 
20 258 249 239 227 21-1 200 184 168 152 136 119 102 
22 291 280 2GG 250 233 2 15 19G 177 lSS 138 118 
24 335 322 306 2 87 267 246 225 203 181 158 136 
26 381 306 317 320 303 279 255 230 204 178 1.;2 
28 428 411 390 3GG 340 313 286 267 228 199 170 
30 476 458 434 407 378 348 317 286 253 22·l 189 

32 525 (>06 480 450 417 383 34.9 311. 278 243 207 
34 551 526 493 457 420 382 343 30·~ 265 226 
36 603 572 537 499 458 41G 373 330 287 244 
38 OG3 620 582 541 497 101 404 351 31 () 263 
40 703 GG9 628 583 saG 486 43,'j :l84 332 2Sl 

4.2 7M 718 676 627 575 521 4611 410 351 299 
4.4 so~ 76S 723 6il 615 667 497 437 3ii 318 
46 818 771 71G 656 693 529 164 399 336 
48 SG9 820 762 698 630 001 •l91 421 354 
50 921 869 808 74.0 GGS 5V3 618 444 372 
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1900-Lb. IJ. C. Pmjectlle RES'l'RTCTED 

EFFECT ON ALT ITUDE IN YARDS DUE TO A 10 PERCENT DECREASE IN AIR DENSITY 

Time Angle of elevalion in degreea 
of 

.night 5 10 - 15 20 2S ··30 35 40 ts 50 55 60 

2 0- 1 I 1 - - ll 2 2 ·-2- · 2 3 - a -
4 I 2 3 4 5 6 7 - 15 0 9 10 11 
6 z 4 7 - o II - 13 IS 17 ·· 19 ··~ 21 23 
8 3 7 11 IS 19 22 26 20 - 32 34 36 38 

10 ·1 10 16 22 2S 33 SS 42 46 40 5.1 56 

12 4 13 21 30 38 45 51 57 62 GG 7l 75 
14 4 16 27 38 48 67 GG 73 79 8S 01 06 
IG 4 19 33 40 59 70 81 00 98 IOS 112 118 
18 3 21 39 55 70 84 111 108 117 126 13'1 141 
20 .. 23 46 G4 82 98 113 120 137 147 157 IG5 

22 2:> 60 73 9.1 ll3 13() )46 15$ 169 180 190 
24 26 M 81 lOS 127 147 1114 179 102 204 215 

26 26 50 • 89 11G Hl IG4 Ul4 ·io1 216 228 241 
28 25 62 · OG 127 156 181 203 '222 ·238 2S2 267 
30 24 OS 103 138 110 . IU8 . 222 . 243 261 277 2oa 
32 2'2 67 HO 149 184- 215 242 "2.w 286 - 302 319 -

s.. 00 116 169 198 232 262 287 308 327 346 
36 70 121 169 212 2SO 282 300 ,332 au2 372 
:lS 71 126 178 22~ 2G7 302 331 3SG 378 39'J 
40 70 130 ISO 238 2S3 321 353 3SO 40-I 426 

42 08 133 194 250 290 3' 0 374 403 42\l 452 
44 136 202 262 R14 SGS .395 .420 <53 477 
40 136 209 273 329 37? 417 •SO 478 603 
48 .. 136 214 283 343 -sos •. 438 478 503 529 
liO 135 218 . 293 ~.~8 -~ !3 - 450 . 497 . 628 li56 

~ -· -·· -



JtES'l'R ICTED !6-fn. 50·Cnl. <:un J. V. 2615 F. S. 

EFFECT ON BORJZO/\"l'AL R.i..'IG& lN YAllDS DUE TO I-DECREE 11'CREASE IN ANGLE OF 
ELEVATION 

Ttme or Altglc or deution in decrcu 
lllghl 

s JO l G 20 2G 30 35 ' 0 45 50 G5 GO 
2 -3 -4 -8 -II -13 -1$ -17 -10 -21 -23 -25 -27 
4 -s -10 -16 -20 -2S -~ -33 -37 - 41 -4-5 - 49 -&a 
G -7 -14 -21 -28 -35 -t2 -48 -M -GO - 66 -71 -i7 
8 -7 -17 - 27 -36 -4$ - 6'1 -G3 - 71 -79 -86 -oo - 09 

10 -20 -n - 44 -$$ -GG -77 -87 -07 - 106 -114 -121 

12 -22 -37 -61 -6'1 -78 -91 - 103 -11• -125 - 134 - 1{3 
H -23 -~() -67 -73 - 89 - 104 - 118 -131 - 143 - IG~ - 104 
IG - 2·1 - 4a -62 -81 -99 -116 - 132 -Joi? - 161 - 174 -·~ 18 -23 - 46 -66 -87 -107 - 121 -145 -162 - 178 -193 - 200 
20 -21 -46 -40 -92 -116 -137 -us -177 -19~ - 211 - :nG · 
22 -18 - 44 -11 -07 - 123 - 147 -170 - 101 -211 - m -246 
2t -14 - 43 -n -101 - 130 -157 :-18:! -200 - 221 -247 -2CG 
:ze - 41 -73 -105 - 130 -:JG$ -193 -210 -243 -28$ - 2SG 
28 -38 '"-73 :-' IOS - 141 - 173 . ... zoa -232 -258 -2ss -30[1 
·so -33 .;:.;z -no -HG . rso -213 - 244 ...:.273· - 300· - 32'4-

32 -28 -10 -U I -1$0 - 187 -m -2$6 -287 - 310 -313 
ll( -23 - OS - 111 -153 -103 -231 -207 -301 - 3:12 -361 
aG -18 -64 -110 -155 -198 -239 -278 - 314 - :ws -370 
38 -r.o -109 -157 -203 -2A7 -2SS -3Z7 - 363 -3'7 
40 -$$ - 107 - 158 -207 -264 -20S -339 ~78 -ut 
• 2 -49 - 10.1 - tliS -21 l -~61 - 30S -3;i2 - 303 - 431 
44 - 43 -100 -158 - 21i -2G7 -317 -3&4 - 408 - 448 
46 -36 -os - 156 -21G -273 -326 - 37G - 422 - 4G5 
(8 -26 -90 -1st - 217 -278 -336 -387 - 436 - 4SZ 
$0 -16 -114 -161 -218 -283 -343 -398 -•140 - 408 
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19-00-Lb. H. C. Projectile RESTRICTED 

EFFECT ON ALTITUDE JN YARDS DUE TO I -DEGREE INCREASE .JN ANGLE OF ELEVATION 

Time 
or 

.. - .Angle or elevation in degrees 

6.ight . 5 10 15 -·. 20- . .. 25 30 . 35 40 45 50 . 65 60-·--

2 30 29 : 29 28 .. 27 '- 26 25 .23 22 20 18 
... 
16 

.4 , 59 : S7 ·56 ;,55 ; s3 :51 ;4S ' 45 ,42 :as '.34 ·,30 
6 SG 85 83 81 :13 :. 75 71 ": oo ,,61 5G oO .44 
8 .112 Ill 100 106 102 . 08 ., 93 87 .so 73 . 65 57 

10 137 136 134 · 131 126 '121 115 !OS !00 00 ~80 70 
12 160 160 1~S 155 150 144 j37 129 no 108 96 83 
14 181 182 178 173 166 158 149 138 125 111 96 
16 207 205 201 195 188 179 !GS 156 142 i2G 109 
18 229 227 223 2'17 210 ~00 188 174 169 142 !24 
20 250 248 2-15 • 239 231 220 207 102· 176 158 138 -·. -
22 270 260 2GG 200 201 240 227 211 193 173 151 
24 289 289 ·286 280 272 2w 246 229 209 lSs 165 
2G 307 308 306 3i>O 292 2~ ~5 -2(7 226 203 ~78 
28 -.-- 326 325 azo aiz 300 281 205 243 2i8 191 
.:io . __ ._ .... : ; ::- ... 344" .. .. 344 - $39 .... 331 - 319 - aoa ·-·· ~~a····--269 --· ·233 ·-·-- i.ot·-·-· 
a2 -'l. - 361 362 ·ass 350 338 322 301 276 248 217 
34 377 ·aso 377 369 3Q7 340 sis 292 263 230 
3(; 303 397 3g5 388 375 357 8~5 sos 277 2-14 
38 4H 413 406 393 375 352 321 292 2(i8 
40 430 429 4.23 4i I ~9:J 309 340 307 272 
42 446 445 HO 429 411 386 356 322 286 
44 460 461 4~7 446 428 403 372 337 abo 
4'(l 473 4?6 473 463 445 4'19 38s 352 '3j3 
48 ;48<1 490 4ss 470 462 436 404 367 327 
50· -- ··" ... '503 -··503 495 --·- 479 - ··454 421 ···383 --·340- - ·· 

31: 



RESTRICTED lfl.Jn. G().Cnl. Gun I. V. 2615 F. S. 

EFFECT ON HORIZONTAL RANGE IN YARDS DUE TO A 10 KNOT REAR WIND 

Time Angle or Clevatlon i.n degrees 
or 

Oigbt 5 10 15 20 25 30 35 40 • 45 GO 55 GO 
z· 0 0 .. 0 0 0 

, o-· 0 0 0 ... 0 0 .. 0 
4 I l I " I J l 1 1 I 1 I l 
6 2 2 2 · 2 2 2 2 2 2 2 2 2 
8 4 4 • 3 3 3 a 3 3 3 3 3 

10 7 6 G 5 5 5 s 6 5 s 4 4 

12 10 0 0 8 7 8 7 8 7 7 G G 
14 12 12 JI 10 10 9 10 10 9 s $ 
Ill IS 16 14 13 13 12 12 12 II JI ll 
18 ·19 10 18 17 16 15 15 15 11 14 13 
20 2" 23 22 21 20 19 18 17 17 17 IG 
22 28 27 26 25 24 23 ZI 20 10 10 rs 
24 32 32 31 ~o 28 26 24 :ia 22 21 21 
21> 38 37 35 ~'1 32 30 28 26 2$ 24 23 
28 42 •40 ~8 ae 34 32 30 29 2S 2G 
so •48 46 a 40 38 36 §4 32 31 29 
32 63 SI ~s 45 42 ·10 86 34 32 
34 50 6G ~ 6& 47 44 42 40 ~s 35 
36 65 62 6S 55 52 49 46 41 42 39 
as 68 64 GO 66 S3 50 17 •16 42 
40 74 70 66 62 6S 54 61 •18 15 

•2 SJ 77 72 67 G3 60 5G :;2 49 
44 $0 83 77 7Z 07 G3 60 56 S3 
46 OG 89 83 77 7Z 68 64 61 t;i 
18 103 96 89 83 78 73 69 OG 61 
SQ 102 96 00 84 70 74 70 •65 
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moo.Lu. H. C. Projectile RESTRICTED 

EFFECT ON ALTITUDE lN YARDS DUE TO A IO-KNOT REAR WIND 

Time of Angle of elevation in degrees 
flight. 

5 10 15 20 25 30 35 40 45 50 55 60 

2 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 .0 0 0 0 0 0 0 
(; 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 0 (l 

12 0 0 0 0 0 0 0 0 0 0 0 0 
14 0 0 1 1 l I l 0 0 0 0 
16 0 1 I 1 1 I I . I 0 0 0 
1$ 0 l I I I I 1 I I 0 0 
20 0 ,1 .J 2 2 2 l I l 1 I 

22 0 l l ·2 2 2 ·2 1 l 1 I 
21 0 l I 2 2 2 2 2 l I l 
26 0 l I 2 2 2 2 2 2 2 2 
28 l l 2 2 3 2 2 2 2 2 
30 I .2 .2 .3 3 3 2 2 2 2 

:J2 l 2 3 3 3 3 3 3 3 3 
'34 1 2 3 3 3 3 3 3 3 3 
36 I 2 3 ·a 3 3 3 3 4 4 
38 2 a 3 4 4 4 4 4 5 
40 2 3 3 4 4 4 4 5 6 

42 2 3 3 4 4 4 5 5 6 
41. 2 3 4 4 4 5 5 6 7 
46 2 3 !\ 4 5 5 5 () s 
48 2 3 4 4 5 5 5 6 8 
50 3 4 5 5 6 6 7 9 
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PART IV 
Corrections to Sight Angle and Time of Flight for Variations From Standard Conditions 

CORRECTION TO SIGHT ,\.NGLE IN DEGREES FOR 100 FEET PER SECOND 
DECREASE IN INITIAL V.ELOCIT\' 

S lant Po~ition angle i11 degrees 
range, 

yds. 0 5 10 15 20 25 30 35 40 45 50 55 

1,000 0.03 0.03 0.03 0.03 . o. o~ 0. 03 0.03 0.03 o. 03 0. 02 0.02 0. 02 
2,000 . 07 . 06 . 06 .00 . 07 .07 . 06 . 06 .06 .05 .04 . 04 
3,000 . 10 . 09 .09 ' . 10 . II . 10 . 09 . 09 .09 . OS . Oi . 06 
4,000 . 14 • 13 . 13 .. 14 . 15 . 14 . 13 . 12 J•l . ~ . 11 . JO . 08 
5,000 . IS . 17 . 17 . 18 .19 . 18 . )(j . 1.5 . 15 . 11 .. 13 . Jl 

6,000 .22 . 21 . 21 .22 . 23 .22 . 20 • JU .19 .JS • JG .14 
7,000 .26 . 25 . 25 . 26 .27 . 26 . 24 . 23 . 22 . 2 l . I\) . 17 
13,000 . 31 .30 ' '30 . 30 . 31 • 30 . , 28 • 27 ' 26 . 24 . 22 . 20 
9,000 . 36 . 35 3' . :is . 36 . 3~ . 33 . 32 .30 . 2$ . 26 . 23 . 0 

10,000 . 41 .40 .40 . 40 . 41 . 40 . 38 . 31 • 3.5 .32 . 30 .27 

11,000 .46 • -15 .45 . 45 . 46 . 45 . 44 . 42 . •10 . 37 ' 34 . 31 
12,000 . 52 . 51 '51 . 61 • 51 . 50 . 49 .47 . 15 .42 . 39 . 36 
13,000 . 5S . 57 '57 . 57 . 57 • 66 .55 . 53 • 51 .48 . 44 . 4 1 
14,000 . 64 . 63 . G3 . 63 . G3 . 62 ' 61 . 59 . 57 • 54 ' 50 . 4.6 
l~,000 ' 71 . 70 . 70 . 70 ' 70 . 69 . 68 ' 66 . 64· . 61 . 57 

16,000 . . 78 . 77 . 7i ' • 77 .. 78 . 77 . 76 . 74 .72 • 6U ' 65 
17,000 . 85 . 85 .85 .85 . 86 . 86 .85 .83 . 81 . 78 • 74 
18,000 . 93 . 94 . 94 . 94 .95 . 95 . 95 '93 • 90 ' 87 . 84 
19,000 ·1. 02 J. 03 1. 04 l. 04 l. 05 I. 06 l . 06 L 04 l . 01 . 98 . 94 
20,000 i. 11 ], 13 J. 15 !. 16 1. 17 L IS 1. 18 l. 17 I. 15 !. 11 I. 05 

21,000 1. 21 J. 24 1.26 !. 28 i. ao 1. 31 l. 3'1' l . 32 1.31 I. 27 J. lG 
22,000 l.31 1. 35 1. 38 1. 41 I. 44 J. 46 I. 48 1.50 i. r.o l. 4G 
23,000 I. 42 !. 47 1. 51 l. 55 1. 60' I. 63 l. 67 l. 71 1. 72 1. GO 
211,000 1. M I. 60 ). 66 1. 72 1. 78 1. 83 1. 89 I. 9G 2.00 I. 99 
25,000 1. 66 I. 74 1. 83 L OJ !. 99 2. 08 2. 17 2. 26 2.34 2.40 
2G,OOO 1. 79 1. 90 2.0! 2. J2 2. 24 2.38 2. 52 
27,000 J.94 2.07 2.20 2. 35 2.s3 
28,000 2. ll 2.25 
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1900-Lb. H. C. Projectile RESTRICTED 

.CORRECTION OF TIME OF FLIGHT IN SECONDS FOR 100 FEET PER SECOND DECREASE L~ 
JNl'l'IAL VELOCITY . 

Slant rang~, 
yds. 

Position angle in degrees 

0 5 10 1.5 20 25 30 35 40 45 50 55 
J ,000 0. 0·1 0. CH 0. O<l 0.04 0.04 0.04 0. 04 0.04 0.04 0. 04 0. 04 0. 05 
2,000 . 09 . 09 . 09 . 09 .09 : 09 . 09 . 09 . 09 . . 09 . 09 . LO 
;1,000 . 14 . 1'1 . 14 . 1·1 "14 . 14 . 14 . 14 . J4 "14 . 14 . ) 5 
4,000 . 19 . 19 . 19 . 19 " 20 . 20 . 20 . 20 . 20 . 20 . 20 . 21 
5,000 ' 26 . 25 . 25 ?" ' · -·J " 26 " 26 . 26 "26 . 26 .. 2G . 26 . 27 
6,0.00 . 31 . 31 . 3 1 " a 1 "32 "32 . 32 '.32 . 33 " 33 . a:i . 3·1 
7,000 3-. ' . ;17 . 37 "38 . 38 " 39 . 39 . 39 .40 . 40 . 41 . 41 
S,000 . 43 .43 " 4.4 . 45 • .. 15 " 46 . 46 .47 . 48 .48 . 49 .49 
9,000 .50 . 50 . 5L . iJ2 . 52 . 53 . 54 .55 . 56 . 57 . 58 . 58 

10,000 . 5i . 57 . 58 . 50 "60 . 61 "63 .. 64 ' • 65 "66 . G7 . 68 

ll,000 . 64 . 05 " 66 . 07 " 69 "70 "72 . 74 .. i5 . 77 . 7$ . 79 
12,000 .. 72 . 73 . 74 .. 76 "78 " 80 "82 " 8-1 . 86 . 8$ . 90 . 91 
13,000 . 80 .82 " 83 " 85 '.·88 ·. 90 "92 . 95 ·. 98 I. 00 I. 03 1. 05 
14,000 .89 .. 91 . 93 . 95 . 98 1. 01 1. O'l I. 07 1. 11 1. 14 I. 17 I. 20 
15,000 . 99 1. 01 I. 03 1. 06 1. 09 !. L3 I. 17 1, 21 I. 25 l . 29 I. 32 

16,000 ' 1. 09 1. LI I. H I. 18 I. 22 . . I. 26 I. 31 ). 36 l. 41 l . 46 1. i;O . 
17,000 I. 19 1. 22 I. 20 !. 30 I. 35 1.40 !. 4.6 1. 53 I. 60 I. 66 1. 71 
1$,000 ). 29 1. 33 1. 38 1.43 l. 4.9 1. 56 1. 64 !. 72 1. 81 1. 89 l. 95 
19,000 J. ·10 1. 45 !. 51 1. 57 1. 65 1. 74 1. 84 I. 94 2. 05 2. 15 2.23 
20,000 1. 51 1. 5S 1. 65 1. 73 I. 83 !. 91 2.07 2.20 2.33 2.4.6 2 . .57 
21,000 1. 63 1. 72 I. 81 1. 91 2.03 2. 17 2.33 2.50 2.67 2. 83 2.98 
22,0()0 I. 76 1. $7 J. 9$ 2. It 2.26 2.43 2.63 2. 85 3.08 3.29 
23,000 J. 90 2.03 2.17 2. 33 2. 52 2.73 2. 98 3.27 3. 58 a.ss 

. 24,000 2. 06 2.21 2. 38 2.58 ·z. Sl 3.08 3.40 3. 78 4. 21 4.67 
25,000 2. 2'1 2. 41 2. 61 2. 81) :~ . l ;j a.no 3. 93 4. 44 5. 04 5. 75 

26,000 2. 4:1 2.62 2.$7 :i. 18 3.56 <!'. 03 4. 64 
27,000 2. 63 2. 85 a. 1.6 3. 56 4.06 
28,000 2. 84 3. 09 
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UES'l'RICTED 16-In. 50-Cal. Gun I. V. 2615 F. S. 

CORRECTION TO SIGHT ANCLE IN DEGREES FOR 10-PERCENT INCREASE IN AIR DENSITY 

. Slant, range Position angle in degrees 
yds. 

0 5 10 15 20 25 30 . 35 40 45 50 55 

1, 000 0 0 0 0 0 0 0 0 0 0 0 0 
2, 000 0 0 0 0 0 0 0 0 0 0 0 0 
3,000 . 01 . 01 . 01 0 0 0 0 0 0 0 0 0 
1, 000 . 01 . 02 . 02 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 
5,000 . 02 . 02 . 02 . 02 . 02 . 02 . 02 . 02 . 02 . 02 . 02 . 02 

6,000 .03 . 03 .03 . 03 . 03 . 03 . 03 . 03 .03 .03 . 02 . 02 
7,000 .04 . 05 . 05 • 05 :0,1 . 05 . 05 • 0.1 • O·:I . 04 . 03 .03 
$, 000 . 05 .06 . 06 • 06 . 06 . 06 .OG . 05 . 05 . OIJ . 04 . 03 
9,000 . Oi . 08 . 08 . 07 . 07 . (fl . 07 . Oi . OG . 06 . 05 . 04 

10, 000 . 09 . 10 . 10 . 09 . 09 . 00 . 09 . 09 • OS . 07 . 06 . 06 

11, 000 . 12 . 12 . 12 . 11 . 11 . 11 . 11 . 1.1 . 10 . 08 . Oi . Oi 
12. 000 . l5 . 15 . 1.5 . 14 . 14 .14 . 14 . 13 . 12 . 10 . 09 . 09 
13, 000 .18 . 18 . 18 . 17 .JG . 16 .16 .15 • 14 . 12 . 11 .11 
14, 000 .22 . 21 . 21 . 20 • JQ . 19 .19 . 18 . 16 . 16 . 14 . 13 
15, 000 . 26 . 25 '25 .24 . 23 . 23 . 22 . 21 . 10 . 18 . Ji 

16, 000 . 30 . :'JO . 29 .28 .28 . 27 . 26 . 24 .23 . 21 . 20 
17, 000 . 35 .35 . 34 . 33 . 33 . 32 . 30 . 28 . 27 . 25 . 24 
18,000 . : 41 . 41 .40 . 39 . 38 . 37 . 35 • 33 . 31 . 29 . 2S 
10, 000 .48 .47 .46 .45 .44 . 43 . . 41 . 39 .36 . ;34 . 3J 
20,000 . 55 . 54 . 53 . 52 . 51 .49 .48 . 4G . 43 .41 . 39 

21 , 000 . 63 . 62 . 61 . 60 . 59 . r,7 . 56 . 54 . 52 . 49 .46 
22, 000 . 71 • 71 . 70 . 69 . 68 . 66 .65 . 64 . 62 . 5Q 
23,000 . 80 .80 . $0 . 79 . 78 . 77 . 76 . 75 . 74 . 72 
24,000 .00 .90 . 00 . 89 . 89 .89 .89 . 89 . 89 .89 
25, 000 l. 01 1. 01 I. 01 I. 01 . 1. 02 I. 03 1. 05 I. 07 1. 09 1. 1l 

26,000 1. 13 1. 13 1. 1·1 ), l& l. 17 I: 20 I. 23 
27, 000 I. 26 I. 27 J. 29 1. 32 1. 35 
28,000 I. 41 I. 42 
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1900-Lb. H. C. Projectile RES1'RICTED 

CORRECTION TO TIME OF FUGHT IN SECONDS FOR 10-PERCEN'r INCREASE JN AIR DENSITY 

Slarit range, Position an·gfo in degrees··-·· . ...... -····· ..... 
yds. 

O· 5 10 15 20 . 25 .. -... ~o - 35 40 --·· 45 50 55 
.1,000 0 o . 0 .o . ·· -· O· O· - . 0 --- .. ... .{). - . .... o ...... ..... o ...... . 0 -· 0 
2,000 . 01 . 01 . 01 ·. . 01 . 01 . 01 :. 01 . 01 - . 01 . 01 · . 01 . 01 
3,000 . 01 . 01 . 01 . 01 . 01 . 01 . 01 .01 . 01 . 01 • . 01 . 01 
4,000 .oz .02 .02 . 02 .02 . 02 . 02 . 02 . 02 . 02 .02 .02 
5,000 .04 . 04 .04 . 04 .04 . 04 . 01 . 04 . 01 . 04 . 04 . 04 
6,000 .06 . 06 . 06 . 06 . 06 . 06 . 06 . 06 . 06 . OU .06 . Q6 
7,000 .08 . 08 .OS . 08 .OS . 08 .os . 08 . 08 . OS .Os . 08 
8,000 .11 . 11 . 1l . JI .11 . 11 . ll • 11 . 11 . 11 . 11 . 11 
9,000 . 15 . 15 . 15 • 14 . 14 .14 . . 14 .14 . 14 . 14 . 1.4 . 1·1 

10,000 . 19 . . 19 . 19 .18 . 18 . 18 . 18 . 18 . 18 . 18 . . 18 . IS 
11,000 . 23 . 23 . 23 .. 23 . 23 .. 23 . 23 - . 22 . 22 . 22 . 22 . 22 
12,000 .28 . 28 .2$ . 28 . 28 . 28 .; . 28 . 21 . 27 o-. _, . 27 . 27 
13,000 . 34 . 34 .. 34 . 34 .. . 33 . 33.: ·: . . 33 .33 . 33 . 33 . •, 33 . :J3 
14,000 .41 . 41 ..to .40 : :. 39 . 39,: .39 . 4\l . •10 . 4o ·-: . 40 . 41 
15,000 .49 . 48 . 47 . 47 . .'.' ; 46 . 46.:·:·' .46 . 47 . 47 . 48- . ... : 48 

16,000 ... 58 . 56 . 55 •# • • • 55 . 54 ... 54 . 54- .. . .. ,.55 . -.. 55- ... 56 . 5i. 
17,000 . 67 .65 . 64 . 6·1 . 63 . 63 ' . 63 • 64 . 65 • 66 " . 67 
18,000 . 77 .75 . i4 . 74 . 73 . 73 . . • 7·1 .75 . i1 . 78 : 79 
19,000 .88 . 86 . 85 .84 . 84 . 85 . 86 . 88 . 90 . 92 . 94 
20,000 . 1)0 . 98 . 97 . 96 . 9G . 98 1. 00 1.03 1. 05 1. 08 1. 12 
21,000 . 1. 12 !. ll . !. 10 .. - J .. 09 . 1. 10 1. 13 ] . J.6 .1. 20 . J . 23. .1 .. 27 !. 33 
22,000 !. 26 1. 2o 1. 24. ). 24 i. 26 1. 30 .1. 35 !. 40 1. •15 1. 51 
23,000 1. 4i !. 40 1: 40 !. 41 -1. 44 !. 49 1. 56 !. G4 . I. 73 1. 83 ----
24,000 1. 57" 1. 56 1;.5; 1. 60 .'1..64 l . 71 . . 1. 81 !. U3 . 2 .. 08 2. 21;.: . 
25,000 1. 75 . . !. 7·1 !. 76 !. 80 :: t. 87 1.98.'.~ .2.1.2 2.29 2.51 2. ss: . ·-' l_ _ 

26,000 1. 95 !. 93 . !. 95. 2. 03 . 2:15- 2. 31 ·2. 51 . ··--····----
27,000 2. 16 2. 14 2. 17. 2. 2.S ·2. 49 
28,000 2. 37 2.37 2. 37 
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HESTRICTED 16-In.50-Ca!. Gun I. V.2615 F. S. 

CORRECTION TO SIGHT ANGLE IN DEGREES FOR 10-POUND INCREASE IN WEIGHT 
9F PROJ ECTILE 

Slant range, < 
Position angle in degrees 

yds. 
10 0 20 30 40 60 

l, 000 0 0 0 0 0 0 
Z,000 0 0 0 0 0 0 
3,000 0 0 0 0 0 0 
4,000 0 0 0 0 0 0 
5,000 0 0 0 0 0 0 

G,000 . 01 . 01 . 01 . 01 . 01 . 01 
7,000 . 01 • OJ .OJ • OJ . 01 . 01 
s, ooo . 01 . 01 . 01 . 01 . 01 • OJ .. 
9, 000 .01 . 01 . 01 . 01 . 01 . 01 

10, 000 . 01 . 91 . 01 . 01 • OJ .01 

11, 000 . 01 .'in .. 01 . 01 . OJ . OJ , 
J2, 000 . 01 . 01 . 01 . 01 .Ol . 01 
18,ooo .Ol • ~l . 01 . 01 . 01 . 01 
l~,000 . 01 . 01 . 01 . 01 . 01 . 01 
ltl, 000 .01 . °Ql .Ol . oi -· . OJ . 01 

1~, 000 . 01 .. ell . 01 .01 . 01 . 01 
17, 000 . 01 -91 • 01 . 01 . 01 . . 01 
18, 000 . 01 . 01 . 01 . 01 . 01 . 01 
19, 000 . 01 . Ql . Ol .02 .02 . 02 
20,000 . 01 .1)1 . 01 . 02 . 02 . 02 

2,1, 000 . 01 . !)I • 01 . 02 . 02 .02 
22, 000 . 01 . 01 . 01 . 02 . 02 
23,000 . 01 . 01 . 01 • ()2 • ()2 

24, 000 . 01 . 01 .02 .02 . 02 
2'5, 000 0 ."ill . 02 .02 . 02 

26,000 0 . 01 • 01! .02 
27,000 0 • 01 . 02 
28,000 0 

as 



1900-Lb. II. C. Projectile RESTRICTED 

CORRECTION TO TIME OF FLIGHT IN SECONDS FOR lO·POUND INCREASE IN WEIGHT OF 
PROJECTILE 

Slant Position angle in deJrees 
range, 

yd• - 0 10 20 30 40 60 

1, 000 0 0 0 0 0 0 
2, 000 0 0 0 0 0 0 
3, 000 0 0 0 0 0 0 
4,000 . 01 . 01 . 01 . 01 . 01 . 01 
5, 000 -01 . 01 - Ol . 01 . 01 . 01 

G, 000 . 01 . 01 . 01 . 01 . 01 • 01 
7, 000 . 01 • 01 - 01 . 01 . 01 - 01 
8,000 .01 . 01 - 01 .01 • 01 • 01 
9,000 . 01 . 01 . 01 . 01 . 01 . 01 

10, 000 . 01 . 01 . 01 . 01 . 01 . 01 

11 ,000 . 01 . 01 . 01 . 01 . 01 . 02 
12, 000 . 01 • 01 . 01 . 01 .02 .02 
13,QOO . 01 . 01 . 01 . 01 • 02 . 02 
14,000 . 01 . 01 . 01 . 02 . 02 . 02 
15, 000 . 01 . 01 . 01 .02 . 02 . 02 

16, 000 . 01 . 01 . 01 .02 . 02 . 02 
17, 000 . 01 . 01 . 01 .02 . 02 .02 
18,000 0 . 01 . 01 .02 . 02 .03 
19,000 0 . 01 . 01 .02 . 02 .03 
20,000 0 . 01 . 01 . 02 . 03 . 03 

21, 000 0 . 01 . 01 . 02 .03 .03 
22, 000 - .01 0 . 01 .. oz • 03 
23, 000 -.01 0 . 01 . 02 . 03 
2~,000 · - . 01 0 • 01 .oz . 04 
25, 000 -. 01 0 . 01 .03 . 04 

26,000 -. 02 0 . 01 .03 
27, 000 - .02 0 . 01 
28, 000 - .03 
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RES'l'RICTED 16-In. 50·Cnl. Gun t. v. 2615 F.S . 

CORRECTION TO SIGHT ANGLE IN DEGREES FOR A 10·1:1.'NOT REAR WIND 

Slant range, Position angle in degrees 
rds. 

15 25 0 5 10 20 30 as· ·•o 4S 50 65 

l , 000 0 0 0 0 0 0 0 0 9 0 0 0 
Z,000 0 0 0 0 0 0 0 0 0 0 0 0 
3, 000 0 0 0 0 . 01 .01 . 01 . 01 .01 01 . 01 • 01 
1. ooo 0 0 0 . 01 . 01 . 01 . 01 . OJ . OJ . 01 . 01 • (>J 
n.ooo 0 0 0 • OJ . 01 . 01 . 0( . 01 . 02 . 02 0" . 02 

6,000 0 0 . 01 . 01 • 01 . 01 . 01 . 02 • 0-2 .oz .02 • 01? 
7,000 0 0 . 01 . 01 . 01 . 01 . 01 . oz .02 . 03 • O!l .03 
S,000 0 0 . 01 . 01 . 01 . 02 . 02 . 02 .03 • 0.3 .03 .oo 
o, 000 - . 01 0 .01 . 01 .01 .02 • 0'2 .03 .03 • 04 • (}I • 0.1 

10, ()(){) -.01 0 0 .Ol .01 . 02 • 02 .03 .oa .04 • ().! . 0-L 

1 l , 000 -. Ol 0 0 . 01 . OJ . 02 . 02 . 03 . 03 . 04 • 0•1 • O<I 
12, 000 -. OJ ·O 0 . 01 • 01 • 0'2 .02 . oa . 03 .04 . 0-l • 0<1 
13, 000 -.01 0 0 .OJ . 01 .02 O'• .. . 03 . 03 .04 .04 • O<I 
11., 000 -.oz -.01 0 .01 . OJ • 02 . 03 .03 .03 . (){ .04 • O•I 
lS,000 - . O'Z -.01 - .01 0 . 01 . 02 • 0.1 . o~ . 04 . 01 • ().j 

16, 000 -.02 -.Ol -. 01 0 0 . 01 .02 -: 03 .04· • ().I .04 
17,000 -.03 -.02 -.01 0 0 . 01 .02 .. 03 • 03 • ().t • ().j 

IS, 000 -.03 - .oz - . 01 -.01 0 . 01 . 02 . 02 . 03 • 04 . 01 
10, 000 - . 04 - .oa -. Oil -. OJ 0 • 01 . 02 . 02 . 03 • O•I • 04 
20,000 -.01 -.00 - .02 -.OJ - .01 0 . 01 .02 . 03 .04 • ().I 

21, 000 -.0.\ -.01 - . 03 - .02 -.91 () . 01 .02 • Q;j . 04 . 04 
22,000 -. oo -. 05 - . 0-J - . 02 -.01 0 . 9 1 .02 • 0-1 . o.~ 
za, ooo - .07 -.OG - .04 -.03 -.02 -.01 0 . 01 .02 .02 
24, 000 -.OS -.07 - .05 - . 04 -.03 -.02 - . OJ • 01 . 01 . 02 
26,000 -. JO -.os - . 06 - . OS - .04 -.03 -.02 0 . 01 . 01 

JJ6, 000 -.1 l .:.. . 09 - .07 -.·06 - . 05·· -. 04 -· - . 03 ... ··-
27, 000 -.12 -.10 - . 08 -.07 -.00 
2S,000 - . 14 -. 12 ...... -- ----- ---.. 
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1900-Lb. II. C. Projectile RES1'RtCTED 

COllRl!C.'TlON TO TIME OF FLIGHT lN SECONDS FOR A 10-KNOT REAR \V.IND 

Slant Position Angle in Decrees 
ran gr. 

yds. 0 5 10 16 20 25 so 31> 4.0 45 60 55 
I, 000 0 0 0 0 0 0 0 0 0 0 0 0 
2,000 0 0 0 0 0 0 0 0 0 0 0 0 
3, 000 0 0 0 0 0 0 0 0 0 0 0 0 
4,000 0 0 0 0 0 0 0 0 0 0 0 0 
5,000 0 0 0 0 0 0 0 0 0 0 0 0 
6,000 0 0 0 0 0 0 0 0 0 0 0 0 
7,000 - .OJ -.01 -.01 -.01 -.01 - .01 -.01 0 0 0 0 0 
8,000 -.OJ - .01 -.01 -.01 -.01 - .01 -.OJ -.01 - .OJ -.01 0 0 
9.000 -.01 - .01 -.01 -.01 -. 01 - . 01 - .01 - .01 -.01 -.01 -.01 0 

10, 000 -. 02 - . 02 -.02 -. 01 -.01 -. 01 -. 01 -. 01 -.Ol - . 01 -. 01 -.01 

11. 000 -.02 - .02 -.02 -.02 -.02 - .02 -.02 -. 01 -. 01 -.01 -.01 -.01 
J2,000 -. 0:1 - . 03 -.03 - .02 -.02 - .02 -. 02 -.02 - . 02 -.02 - .OL - .01 
J3, 000 -.03 - .03 - .03 -. 03 - .03 - .03 - .02 -.02 - .02 -. 02 -.02 -. OL 
11, 000 -. 04 - .04 -. 0•1 -. oa -. 03 - . 03 - .03 - .oa - . 02 -. 02 -. 02 - .02 
15,000 -.05 - . Ofi -. 05 -. 04 - .04 - . 04 -.04 -.03 -. 03 - .03 -.03 
lG, 000 -.00 -. 06 -.05 -.05 -.o~ - .05 -.04 -.04. - . 04 -.03 -.03 
17, 000 - . 07 -.07 -.06 -.00 -.06 -.05 -.OS -.OG -. 04 -.04 -.04 
18, 000 -.OS -.08 -.07 -. Oi -.07 - .OG -.00 -.05 -. 05 -.04 - . 04 
19, 000 - . 09 - .09 -.08 -.os -.OS - .07 - . 07 - .00 - . 06 -.00 -.05 
20,000 -. 10 - . 10 -. 10 -. 09 -. Oil - . OS -.OS -.08 -.07 -. 07 -.oo 
21,000 -. 12 - . 12 -. 11 -. u -. 10 -. 10 -.09 -. 09 -.09 -.OS -. os 
22, 000 -. 13 - .13 -. 13 -. 12 -. 12 - .11 -.11 -. 11 -. 10 - . 10 
23, 000 -.16 -.15 -. 15 -. 14 -. H -. 13 - 13 -. 13 - .12 - . 12 
24., 000 -. 17 - • .17 - . 17 -. 16 -. 16 - .lG - . Ir. - . IG - .15 -. 15 
2ll, OOO - . 20 -.19 -. 19 -. 18 -. IS - .18 - .18 - .18 - .18 -. 18 

26.000 -.22 -.22 -.21 - . 21 -.21 - .21 -.21 
27,000 -.u - .24 -.u -.24 -. 24 
28, 000 -.28 - .27 
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RANGE IN YARDS 

NOTCG~ 

1. "T~E. Tll.A.J!C.TOlU?.& AAE. APPuC.-.GL! '1'0 I~ 1r-tCH KlQH CllS'Ja.e1TY 
PRO.JEC'TILCS M)(. J3, PITTfO WITH MECHAN-lCA.L. "Utt.t l"UUS, POiNT 
Of."TONATIJIK, FIJ?:E.S, ()It NO$e_ Jl'U>Cr:t. 

2. I"' p. N! W OUN Wt'fli cao• ?OWO.e'.M. Ttle. 1NlT,A\. ve::_oc1TV or "1'Jott: I~ LB. 
HIG .. CAP/IC1T'1 f>ROJECTllt!. W'Ht.N Fl.AEO WfTH SE.~VtC~ tl'IA.RGCS 1'"~ 
~ \.8. f'"°-J!.CTIL.t.S WlU. 9-E 1';g.l)O F. S. "THt TltAJl!t.'1'0RttS A~'­
COMPUT'f.0 l'OR: ~~l5 '2'. $.~ TM't ~~-Pt.CTt:.D A'Vt~•G:! vel.OOT',. O'ltC't TH-!. 
t..ttt OF ~l. GUN. 

i,_ TH• ANQU. IN O~GJ\U5 \N.tnCATE.D OX ntE. 'rAA.Jt.C'T'O'Rl 't'S \$ THt 
~t;v1'.TK)~ 01" 'T'M't. WK wrn; ~t'G9ECT 'tQ THC. li'OFll'ZO~'TtlJ.. PUNI. 
"THE AU<i\.t OP .JIJMP WA$ ~ut-to TO 9!! -9."1 ~IN\f'l"Ef. !'ROM Tt-t! AA'l"l.. 
.PP.CV1N;Q QR<)IJ.~0 F iR tMOO \/PON 'WHllCk 'TH~Q TAAJ~TOl\1E.s AR.E. 8AH.Oj 
I.[. THe .J\MitP lS OO'lfttWA.."O. ni\& WM T,lo,)C.tW i«YO ACCOUNT l.M 0QM"'1Tlt>IG 
TH!'. TRA.,ltCTORtts AHO Ho CClUtt..Cnot.S ~'&: NCCE'SSARY. 

+. TM.!. tVRVU roA AAN& ,,,t.e.os (lfr 100, u~o. 2.00, ANO 250 KN<>T$ 
AA~ THtt \.OCl OF R!.Ullrl.'&~ P¢Uft& FO~ Jlo. \000 1..8. -&OM6 tiAV'INCl P. 
CAL\..tS1"lC. c01tn1eu~~tot1' o; z.:r:s. 
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RANGE IN YARDS 

E TRAJECTORIES ARE APPLICABLE. TO 16 INCH HIGH CAPACITY 
TILES MK. 13, FITTED WITH MECHfl.NICAL T IME FUZES, POINT 
1TING FUZES'1 OR NOSE PLUGS. 

26000 

NEW GUN WITH ~0 POWDER THE INITl~L VELOCITY OF T H.E. 1900 LB. 
~PACITY PROJECTILE. WHEN FIRED WITH SERVICE CHARGES FOR 
~. PROJECTILES ~ WILL BE ~6'30 F. S . THE TRAJE.CTOR\E.S /:I.RE 
rED · FOR 2615 F. S., THE. E.XPECTE.D AVE.RAGE VELOCITY OVER THE.' 
F THE GUN . 

11.NGLE. IN OE.GREE$ INDICATED OH THE TRAJECTORIES IS THE ELEVATION OF THE GUN. 
1VAL PROVING GROUND FIRINGS UPON WHICH THESE TRAJECTORIES ARE BASED 
E THAT THE lo.NGl..~ OF- DEPARTURE. DIFFERS FROM THE ANGLE OF ELEVATION BY 
UTE.S; I. E., THE flftelJl!QTlLE ~PPARENTLY ·LEAVES THE GUN A.TAN ANGLE 5.'7 
S LESS THAN THC. ANGLE OF 1'st...EVATION. TH IS WAS TA.KEN 1M'T-Q .ACCOUNT 
'UTING THE TRAJECTORIES .AND NO CORRECTIONS 'ARE. NECE.SS/:l.RY. , 

. CURVE.S FOR PLANE SPEEDS OF 100, 150, 200, AND 2.50 KNOTS 
'i.t LOCI OF RELEf>..SE POINTS FOR /:>..' 1000 LB. BOMB HAVING A 
TIC. COEFFICIENT OF 2.75. 

, 

111> THE SPF.CIA!.. DESIGN FEATURES OR OONSTRUOTION DISCLOSED ARE U. S. NAVY PROPERTY. 
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