
, ..~

12-N·l

FIRING TABLES

FOR

12 INCH GUN, MODELS OF 1895 AND 1895MI

MOUNTED ON

12 INCH BARBETTE CARRIAGE, MODEL OF 1917

FIRING

700 LB. C. S. SHELL, MK. Vi AND MK. X

. PREPARED BY THE
ORDNANCE DEPARTMENT, U. S. A.

SEPTEMBER 1932

ENGINEe:R REPRODUCTION PLANT
WASIolINGTON. O. C.

, 10418
I
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GENERAL I~TIQH
12 raen S. o. Gun, Model er lS95
12 Inoh. Barbette Ce.r:riage, Model or 1'117
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The l&eteorologiclIl NosaBge
Use or the '!'abIes

PARr 1. Date to be UBed with all oanbinationa or proJactllea,
ruze and powd."r chat'se:

A. Wind OOlQponent Ohart
B. Thermometrio Formula
B. Delisi ty .Pomul.e.
G. Yarde to Meters
D. Metera to Yarde
E. Angular Oonveralon Table - Decreee to Mile
.P. Netl.\l;"tt1, Tr1gonomet:r1.o lunotiona
G. Table ot Probability hatars
H. Table at alope Ooerriaients
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PAHl' 8ll.. D$t!lo to be UIIed with 700 lb. C. S. Shall. Mk VI
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II)
II)
(I)
II)
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IV)

(VII
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4
4
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Tables J. - K inclUSive Q

Tnble A. IQln89 "levation and other rtlnge table runetacne 10
Table B. Target below gun - renge errecte in Y8rda 30
Table C. 'l'erset above gun - ranee errecee in yard! l5B
Table 0; Weignt ot ProJeotile, etfeots in yards ot

range, due to va:riatlone in 48
Table E. Rotation of the Barth, effects in yerde of

range due to 46
Table Fa, Muzzle velooity, effeate in yarde of rance,

due to increase in 00
Table Fb, Muzzle velocity, effeatB in yards ot ran~e,

due to decrease in ria
Table Ga. Air density, etfect in yards of range, due

to deereaee in (59" F. and aQ.5 + in.) 54
Table Gb, Air dsnsity, eftect in y~rds of r~nge, due

to raceeeee in (5g· F. e nd 29.:5 + in.l 56
~ble H. Temperature (el~stioity), effeots in yerds

at range, (5S- 7.) :sa
Table 1. 11Mr wind, etfect in yards of r~ie, due to 59
Table J. Or05e wind effeots eo
Table K._ Rotation ot the Barth, detleoUon effeots in

mils due to 62
Ranse JUoVBtion .Relation tor Dluppearing Carriage Modele 64-

lSSl6. lBn and 1901

"ll·N-l"



-1-

Thu. table8 are band on tir1Dp conducted 8t -'herdeen Proving Ground.
Maryol&nd. during Deo. l!il2i. :reb. !i$O. Mar and 1ul:y l!ilZ~. under Ordnanoe
PTogl'8m No, 4!il!il& •

J'IROO WLBS J'OR u: DroH5, C. QUN. l.I>DEE.9 0'1' la95 and 1895 .wI

J'IRING 700 LB, C. S, SHELl.

GKN!RAL INFORMA.TION

12 INCH S. c. 00Ns Mod. 18!il6 Mod. 1895 Mod. 1895 MI
Relined

Diameter or the bore betwe8n landS, inches ,. I. "Jiameter or the bore between grooves, inohes 12.12 12.14 12.2
Total lena:th ot gun, inchell 442.6 44a.a 442.6
Lene;th at ri:t1od portion. inches 337.n 337,91 335.96
Tra...el at 700 lb. C,S. Sbell Mk VI, inohell 344.62 844.62 343.50
Length at powder chamber, inohes 75.240 7G.M 76.M
DillJUeter ot powder chamber, inchell 14.2 14.2 14..2
capacity·at powder ohamber. cubio inches 11!il2! 11922 11922
Travel at 700 Ib, C,S. Shell JlIk X, iDobeli 346.67 346,67 346.56
Length ot powder obamber. inches 73.Uil 73.1iil 73.19
Diameter at powder cbmber, inches 14.8 14.2 U.B
Capaoity ot powd.r obamber. oUbio inch8lt 1lJ31O 11810 11al0
Nwnber ot gl'OOYeli. 72 lOa 120
Charaoter at ritl1ug, Inore&lIing UnitoDl Unitom
ft1.t. d1reotlon Right hand Right hand Right hand
1:lJ1&1 biat ot rUling, 1 in 85 oaliber.
Wh:I.mum. pressure Ibll./IIQ.1n. 08000 ll8000 30000

12 rnm aumIAaItS Batipollea Barbette Dieapllear:!.ng Dlsappearine;
Model isie Model 1917 Model 1891 )tIdel 1901

FIRING 'L\BLIS JOB 12 DOll s, O. al1N. lIIDBl.S 01' 18iO end lai5 MI

mDl1 700 LB' a. s. SITI

"'v or f!!Ift!!JI (~)

PAM ee• Data w be uae4 wUh 700 lb. a••• sull Uk X

'l'ablea ..a. - K 1nclud~e
Table.l.. Banp elnaUoll. aAd otb.er rBD8tI table runot1ona
Table a, 'large1; belO'll gun - rall£tl euecte in Ja~
Table C. 'larg.t; abo~a gun - rana. etr.ota in )'!I.rd

Table D•••1&h~ at Proj.otile ••trecY in,aria ot
renee. due 1;0 ~arlation- 1n

Table K. Bo~t1on ot the Barth. ett.oW in 7&l"48 01
r8!l&O cluo '0

Tabl. la. Wuule .... 1001ty. eU.ow in Jam or ra:ae-.
duo to inoreas. ln

Tab16 rb. Wuu.lo .... locity. orteCY in yarde ot nne·,
dU8 'to decrease In

Tablolo ue ••Ur del181ty. etreet in yards ot rango, dUI
to deeraase in {59- ,. and 2».5 • tn.)

'tubld GO. Air denait7 •. erreo' 1n yard.8 or raneo, due
to inOr6l\8e 1n (~. 1'. and 29.5 + in.)

Table H, T8IIpfJratun (elaet101tr) .etteotll in yariY
ot rang•• (Di- P.)

Table I. Bear wind, etr.O'!; in ;yardll or range, due to
table 1, CY'OII8 wind ert_oU
'lable K. Ro\a.tion or 'M Barth, deflection eUeou in

a1111 due \0
RaD&e nn&uon Bete.'don

.,..
88

••
lOa

108

UO

UI

U.
U'
112

'''',..
Total tra..,erllo,
Minimum. e1,e'91l.tion.
Mu:l.mum elevat1on.
Tran1'8e tor one turn) t

at' tra:ve:Nina: orank).
Change in ele'91l.tion tor)t

One turn at orank: ).

l11.S ¢. _ 10' 6400 ~ -360"
-86,9;(*. -5·... 0 pi' • 0"
616.6 ~ - 38" 622.2 # • 35"
24.8 ~ -1.~5 44.a, -2.52·
4,9, -o..ea" 1,3'" -0.07"

.lD.3 pf ..o.!58' ee.r .,. -1.5S­
5.G ¥ -0.33'

3022.2,- 170'
"I"- O·

866.7 p. 15'
:58.9 1)- 2.19­
21.7 p. 1.22"
e.e ;._ 0.38'

;,)22.2"" 170"
01"- O·

266.1,- lD'
:58.a p{_ 2.1B"
21.5 ji- 1.21."
0.9 p.. 0.06-

"'M1n~ tlr1ng eleTation with Batignollee Carriage. 266.7 ~ - 1S­
t Jut Motion
1!I Sl01l MotiOn

700 lb. C. S. Shell Mark VI
700 lb. C. S. Shell IlIark X

~

Base Detonating l'\1ze Mart V
Point Detonating Fuze Mark In

NOTE. These te,b18s may be used tor the 1895 Modele On other mounts, and tor the
lBeB Models mount.d on 1901 d1eappeariug carriage; provided suitable
oorreotions are made tor d1trerenoe in JI1lIP•

. _ ;;'-1" "U·N-!"
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12 INCH s. C. GUN. MaoRI. OJ' 18'115.

HO'l'K: When atandard Co8ll't ArtLU.l"f tire oootrol1n_truaenta are avail­
able tor prepa1"1D8 data tor ttr1ns on moT1n& or tixed targets, the
bat'tar1 ooaander will han 11Ulo nead tor th'eao nring tablsa.
'l'b.e7 beOOll4 UlloM only tor reterence, e inee III.8ch.sn1oal deviosa
&ppJ.)' tho l180ueary oorraOtiODll tor the nrt0\l8 errects on nmg

e

and 4etl.eo'tlon. Standard panoranic aighta tor Coast Al'tlllery a.r.
dealpH to utU1ze aZ1AlUths 1n l."'-y1nS tor direot10n.

'l'hia tir1.n& 'table b... been divided into t ..o parte. Part 1 oaILprla08
data appL10able io any poIIalble comblRf1.:Uon or projectile, ruae and pOYdor
oharso. an.4 ..1l..l OerYO equally well tor all tiring tables. It 18 printed
oa .bite paper. Part; 2 consists at a number ot BllIotlona all.ah ot 'IlhlQh
11y.. da\a perte.1.D.1D8 1iO a par1;lcular aorrb1natlon ot projeoti1.e, t'\'1za and
~der ~rse. "Db of these ••otions 18 readily dletlt\8Ulehed tram the
adjaoenl OUlit by a 4uterenoe tn the color of ,he ~pu' upon which it is
pr1llted. ....

'1'tlr01J&b:OUt th8 tables, certain cooi1uona are aaelmlld «UI atandard.

Ii.e c t ion =Y' be IUde at the tollowt ng:

W1LJ.. nonll.
loluzzl.e vttlOcitl, llII 11ated in tabl••
Air den51ty at batte.r1, (59- 7" and 29.53 in. ot lIIOrourr)

525.9 gn.1I1a per cubic toot.
~ture ot air at battery (tor el.o.atloity ott.otl 09- P.
'r~ture at powder 10- ••
••1&bt ot proJootUe, 88 li.ated in table.

ID a4d.1t101l to the atandard air oonditions at tile batt.ry, a etandard
.~sJheric euucture alott ball been usured. The ob••rYlld :re.nt:-,
obta1ned tr<II test t1riIlll;s, upon -.hiGh th.n tabl.. are build, were cor,t'­
.elK CD tbe bul8 at. O<lll,Pllri80D. ot obaerYed 1Il1Zz.1e ya!oolty, w.lsht ot
proJaotUe. aU' ocndltloDli at all altitude. with t~ IU_~ atandard and

tar l"01aUon ot tha Mrth.

In oonnao\!oo with Part 1, it u 'to be noted that th....1JIIUth at a
w1n4 18 1nd.10lltad by reterenc. to the d11'llotion~ whlo!L it blOu.
Sine. ,be uteo.ro1GC1aal _e.. SITe8 lhe aa1alth. or Cbe wlDd .. ilMllUre4
01000180~ tbe U'Uo DDrth. it i8 nacOIIMJ:'1 w tiIl4 th. equlYelont
u.bul.ar d.1reoUoD betore proooad1n& wlth tbeo ua. at 'the wind oompon8IIt
~r<fl.rt. T.b1.a tabular aZllll1'th or &art ail"llOtlOll at the wind ie theretore
..naaaured in aila (MOO to tho ciroa) olookw1a. tram the plano ot tire,
t.ll"" tie, rro. the d1.reotion toIlard wbich. the sun 1. tired. 'l'ho choice ot
5i(;IlS ror croe. wind o1't.cte aooorde with the d.tlootion greduatiOU upon
tr.e lIt4ndard panor-.1C II1gbt. lOr oxample. a w1n4 tl'Oa 1he lett. wban tho
\(lrgot 1a "t'1e-d tr<a 'tho paalt101D at the sm, wUloarr:r tho projectile to
the r1&rlt• To corraot tor this, it 18 naoeas&rJ too vaTerse the sun to the
left, lind t.b1a oorrg,paDl1lll to an inal"8ued 4etlaction aotUna OD the II1ght.
The .trect at .Ilah a "111:1., bmD& oppo&1te in _tan to tho oorreotion. i_

thll8 aoan to be aesat 1ft1 •

&l:tboup tU _xw. elnd a-pHd notH CD th1a chan t. onl)' t.n mU.
per bca1r. 1t 18 not to ba undaretooc1 that ~1a naure 1a 1_ an,. .,. tnt_de4
.. a reetrict1ns Ibdt 011. Ut. uae of the 4818 ot the 0h81't 1'-alt. 'l'bua, W

obte,1D the coapalUl1t11 ot' 011 1.2 alA wiDl1. \he OClID;IOJUII1u ot. 1.0 a/h find c:.n
be aclde4 t:.o the oorreopondill& ooaponeDta ot II I ra/h ..1JI4.

':ftlII other tables, tol'mllae ell ctJ!l;rta ot Part 1 requ1re Il.O indiv1llua.l
d1acuaiolL. 'DuI principal ll8e at the iJltbr-tion oonta1.ned in Part l ill
ln ttle oollToreion ot the uta ot the matflO1"OlQSica1 maase.ga into a tom.

t.llal; 1a d1r.o1il,. a.pplicabt. W II particular be.tte1"1.

1.2 INCH s. C. GUN. II)D£L 07 l8i5

'1'&bLe A ot Part 2 gives the range elevation roletl0
ordinate, ball1.atlc ooeffioient aDd tbB n, IIla.XlmWII
at tho point or toll or at the po1nt t ~l1ere.ct"r1stlQS of tho treJector)'
column (1) end thrOU&hout the table a~ "=~d"The ~oa 11ated in
lire ~ed aa mullured a1 the 1'IlIl808. that is, th.,.
'\Illtil the earth and plUelq ~:Ough ~u:taoe or the sphere concentric
undOrlltoo4 to ba JIIldo t1'oII the • gun. Sll.cn JUaIIurall1On't8 are
pierce thia apherioa.l sUl"teoo' :~into~ha ~~:- 1II:l.ere the trajectories
tor the height ot ta ' 8e 0 e oorrect1on tables
below the 'Garlet. or::='p:n:i~;: ~~~.t~rtllce d1rectly above or
leTel 88 tM d ,.......e height e.bove. soa
b gun, an henclt ma;V be called "level poinu" It h

a;p~:-:~z:~:a:a:e:~rr;~=~~~e~or curvature at the ';th 8~~~e
taY'g4t 01' ~r.(ltl7 flbove or below 1~\~~:1~~~~=ernel1 are at the

~~:\.:.t~e:r:~10a; dietance rraa IIUzzle to ta1'8~:-:l10~-
ae ~ " oura e map, and the7 .111 later b. ~rerred to

dlltan:.re:::e;n ::na:nf::e~r;o~:~iblyequal to the reoUlinear
then point. *Juld DOt b. eDotly hori.2D~tau.!!ih the etm16ht line jo1nlI\&
with ranee aettings in general and it l at the sun. In conneotion
where gun l!lnd target lire at ' .. h .speoial reterenoe to ou.
times used lesa exaot1y to ret~~r:~~volS, tho ta~ "renga" i. aom.-
not relahd to the tarset. oe t'rODl gun 'to 1..,e1 poin.

'tho tabulated IIlevat10nll glTl!IIl· 1n l ( )
eDct only when the gun I1Dd ~. eo U!Q1l8 t:: and (31.8r. Itrtotly
tn. 1 • 1'80 are at th_ 88llle level I "lae eTa ion ooincldell w1th tha ql.adrant l.e • n II eaee ,
eee tables B end C The word "obe " e Tation. 101' other case.,
end (1) ls elllPloyed because ln eao~~t ;:'::·ob;a

d
1.n&8 (4) and (5), (6)

lllef:In valuos to be used tor d.ore.... a 0 WIlIllI then are tabulated
ball1&Uo air tamparatuN oth.. t. • .-ell a. lncreues. In oue ot
detlect10n due to drltt, oolulI1lu, (1;)~ lll1J';11'ib1e H h to b. u.ed. The
stteot ot lateral JU/lI,p In tbe a at Table J., lnoludea ttw
not IAvel with respect· to the oa~· at gin d••1gnllld with trunn10n axle
"peI'IMnont cant" le lnclUded. in thea:b the e:treoi on detteotln ot the
wi d d i ular drltt. ThUll wlth no or

n , an .. n the absence or aCCidental dlat b • 0811
the 'total dev1atlon at the projeoUle tro : an~ theu ooluama glT.
TertiOlll plane contD.intna U8 ax1 III. 0 P e ot ttre \ the
Tho !I1gM UllIId are in aooon WUh" t:; :"~Pieo. when laid to ... t1r1l18) •
ew.naard :I" e eotlon greduatiptllI upon the
actlle iSpao::n~C~i~~t.r1Tb: n8satiT. a1KI1 1ndlaat611 that the proj­
combination at ttl• • tt.:, o't~~~ t1: iltiTe 81&D indiOll.'te8 'that the
dllTtatlQn at the projeotl.lo to the ~ ,. a,te:"al jUlllP hu: raeulted in a

• 0 \U.. plane ot "tlre •

It ia to ba noted tha t in tilU Call and
ot 411'tenot1al Tal"1atloDII \be IIi ~ throughout tlle tabulation
not ot th. oorrootiODe.";'r f: ~ Yen an th08e ot the~ and
mjlloto17 is 110 altend tbtl,~~Je::l~tt~ot i8 Klnn u pollitive it the
00I.'IW1 obJectlTII point. 'l'be probablll • e II aaueed to tall beyond. its
e;lTlID in oolUllDUl (16) And (if) 'fh 1'%'01'11 in ranp end. d.tleotion tire
page, p.r$ PrOTbls Ground. P1'Oba;l. x::~;.:u Doted al the bottQ11 or eaoh

The ohanoter1aUclll ot the irajeoto ..in colUIllJUl (9) (10) (il) d (12 r,' eo tha point at tall are glven
(15), ls-the 8~oall~d "no~J.of o/':IIh:: bal.;l8Ua coeUioi.nl;. oolwm
when It 18W1ed wlth the atamard U'C a. Ita .... lus ie lJUoh that,
ror the coJllPutatlon at the t1"llJ8G~n.;e :;001 ty and angle ot departure
tbe 1'8sulting 1'8Dge w111 be that; t"bu1a~Od. JUthod at ntmerieaL integration,

-m-



12 DWH S. C. GUlf, WlIlKL OJ' lagt\

The .Ueoct ot: tho _rthts rotation an l'8DIO IUI..1· dlInect10n 111 a
tuDCt1CD of tbll lataude or tbe gun and or the e,::1muth or tho pUtne or
.t1re. It c.nnot. thU'eto:ro. be 1ncorpol'!lted 1n the oleyation lUlU drirt
OD~, 'IM.- ottec't b~ qu!'te appreciable 1n ttLe ce.e o~ long renge
...... 'lhe effect ot rotation at the ool"th on range 18 8iyoo in Table _,
and the enoct.on den.cUo» 1a: s!Ten in Table 1C.. It 1e to b. no'ted that
'be a:d.ut.h is _ ..red tJ'QIQ tbe tr~ NOl'th.

'fables B and. 0 are tor 118e wban tb.. 'target is belo" or above the
lenl ot the gun. ror oDlllPle, in ttLe . table tor torsot belOll gun (Table B)
rOl' any gl',en ..p l"SIJ60 and iud.@ht ct: target, the quantity appoar~ as the
"1'!iU.l;;0lI errect- 111 ~ diatance by ~1ob the up range tor tbe given ta:rget

·,",His tho -range 'to 1eT81 point.", when tho latter range te determined
'.iilt !!t-hnQal'd trajectory .bose continuation pllsses thrO\18h the te.rg8t.

<Jrt'act5, thon, are giTen poal'tiTe 81gn8 so that the eceeeeercn
~J.a by subtraoUI18 U'UUlI. tr(JIII. tha -.p range. The reaul'till8 corrected.

.eo is t.hat ftIonge whose corre.eponding angle or oleTation (as l1atod in
t.t,.. table) 1a to ~ used as the e1...,.t1on requir8d 'to etrike the target,
(proyi4ad .e aaeuaa tor tho moment that there are no other variations
trail .tandard).

Table- D to ~ laclusiTe giTa tba Tarious d1ttarential etreots; thus
Table r &iT. t1YI l'Bl1ge ett.otll correaponding to increase or decrease in
.-mzle Ye1oc19 10. 3,), :SO. 40, SO, eo, 70, 80, 90 up to 150 teet per
• eoond.

Table K 81T88 the datleotlon ettacts in m1Ls due to rotation at ths
..rth~TarJ1.ng latitude,. and. az1Jl1Uths.

AltboUBh oant at the oarriage ul.., by cbangill8 the engle or departure,
ne e IlICl1ll8 erteot upon the range, that effect t e hero dlaregarl1ed; tor, at
10. eley.tiona, a fbirly large cant will prcxluca onlY II very anJ!lll chonge
111 ~b6 angle at 4epartura, and at hIgh ele.,..tloJUl, wMre a largo cant 1Iill
j.r- ..."hI.CO a ~what la.1'ger cna.ng& In angle ot 4apert-ure the.ll et 1011 elevations.
1 t reQ.\I1relli e quite large ctBosa in departure to produce e. slIIIlll cne rae in
r"'l/l:6.

A:uOng the aymbola and abbrevia'tl one used e r-e the following:

III (read: -OIIl.eg8."), IGlNlnill6 the quadrant anglo of tall for gun and
t8.r&ot at the aeJtIB leTel.

P. I. tba probabla error.

in , incnelS.

ft. 1'eot.

y. or yda. yards.

t/s teet per second.

F. i'hhrenbolt.

c.l:: .P. ,"toorological datUll pl.nEI.

~ percont
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Id.V. muszle Telooity

V-Vo Telooity adJua1l;aen,;

'lHB ~OI.OaIlJAL~

The Net8oroloi1cal Meseage 1
in cod1tied torm. The mes cons 11010110 ot sroupe at symbols arranaoct
called "addrae9 ~t the IJOnd~~: :;110;:8 :1 th the repeU tion or tl1e 1I0~
the tlr8t ot which ie alwaye M : t~n , CODei.tina at 'three letters
etation••. All the groupa e b an 6 other t.a 86"e to Identity the
SpeOial role, se-e lIimilar ~ sequont to the flret group, whiah plaY!' 0.

that they reter to dltreren~ s~i/~d eigniflcance; they d1t~er only In
u ell. They consist or eeYen di&ite •

With reterence to the tirat u
to indioate thet tho meMs gro P, the tlrst d1&1t 18 the digit :5
artillery. J. difrerent d~~t 1I~iC~hiClllOW.ll re tor the "terrestrial" t

1118S388e re delligned for B d1~fe:ent • ploco will indioate thlit the
5ervi08 or anti-aircl'8ft batteri P::~IJe, such 8.& tor the airple.no
first group give in hundred /110. .eOOnd and third digits at tbie
l1cltUll1. plane llll.d:p.) above e:a°l~:~t, :a altitude ot the meteorological
chossn by the Meteorological Serv1' a POsition of the lII,d.p. i •
any, higher than the lowoat batte ce ot the Al'nijr and shOuld be little. i~
fourth and fifth digits of tb1 ry to be aoned by the IJl8.Ugo. 'l'I1e
in de&!"aoa 'e.hrll1lheit, s group give the temperature at the lII,d.p,

Tho groups subaequent to the
first have digite essigned to thea a.aymbol& , beginning With zero, and
refer to elUtudee 88 rollowa:

0 The level of the m.d.p.
1 An altitude ot 600 teot (000e yards) aboTs m.d.p •

1500 (500 )3 • 3000• 11000 )
5 ''''0 (1500 ), 6000 ( 0)00 )

11000 ("'00 ),
100<>O

8 (<000 )
15000 (:':000 ), •

0
10000 16000 )• • 24000

1
(0000 )

&JOOO (10000 ), • 36000 (18)00 )

:Each turthar inoreue by uni ty In t
ponda to an increaae ot acoo f ha symbol ot the olt1 tUlie ZOna corr8S_
8Tident ttMlt no contusion oan e~t 1n attitude above the Ill.d.p. It 111
symbols 0, I, 2 eto., in orderatoso from u8inB tor 10, 11, 12, etc. the
t!iroup. Th. til'St dlg! t at eacb /:eorve the 1 digit chero.cter or the
ed. aboTe and d.aignetee the al.t1~u1 ese groUpll ie tho group syPlbol mention-
8econd and third Indicste the dl e zone to whioh the group re~ers. The
blowe. lor this PUrpose tba :otlon trOll whlch tho ballistic wind
the true north in hundreds 0/118 ar dey1at1on 18 lIIee.sLU'ed olookwiae trom
and nth digits in ..on o~ th

mlla (64 polnte to tho c1rcLe). The 1'ourth
sao gl'Oupa conatitute 110 tllO tigure IIfJ1bol for

"U.N-!"
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the speed or tM Idad 1n ~l. per hOur. Tho 81xth and enenth l11clU
••l"t'8 'to dos1&:na't8 the ball1atlC dc.tty in peroent or nOI.'lDB:l.

'lho partioular sroup ot 'lui IQ8teorol081cal IU8sage appropriate tor
un with the pllrt10Lllar traJeotory 1e thet ~~p ~~ "h~a:I1t:t;;~tude h

t 1:0 b t IlOt 1•• ~n tM manmum Onu na •
near.. • U nd the' meteorological data JWlUfy the procedure,
8CCun.OY 15 naolllla&l'1 «I .. _ ot the lll8t8orological
it 18 p<lII81ble t c lnterpgletl b.1:••111 gl'C.--
IlloulIas;e, lDll.ldng UM or tbo emot ...:dlllUlD ordinate.

1 1 or the saUl'&l method d_l-
Tile eban lDentioned. 111 II. ::·;o~ b~::ry and .Ill.d.p. at; ul le.... b.

ing w1th the Il.t.~rologleali:ad••lg~d primarily tor baUery 1110 or
rne _t.01'01O£108 ,,·

IIa:OUl ditterence. 1n 18'1'81 ceeur , tbe de.ta or
near the m.d.p. When ee ee oorreoted to the level ot the battery.
the aeWiorologloal lll.••1168 muat red t'roIl1 the baUo17 level, tor all
Mnll1all1l Ord;:·~6tloo~t~~nJ!lms:Uar. I118de utilize that 1 d1gtt group ot
p...rpooes. c t the manDlUlll ordinate 110 det1ned. Tho
the 1II.811np which corr..~dJi ~e battery ill. ll"u.lIl8d to be identical dth
wind at. e. giyen elUtud.e a Oft a and
that at. an aqual altitud.8 abO't"e the ••d..p., but the temper ~u:re t the

ltd perate aoM1d.c'1lilon. The telllPer& ure e
b.Ul.ati~ d.e~~~~·eit~:r by UNO' ob••roratlon or by correotlJ16 to the
bI."YI'y • 0 tUN s1nll. in the first group ot the
111..1 or the battery the ~QPlI,:rreottoq 1. mad.e b,. IDlIaM at the
II1l1tllOrolO£iO&l IlIlIs.s&ge. ~ .. 8
~tr1c ro1W1lA, Part lB.

lUI u.pon th8 IlIlIxilllUlll ordinste oonsidered.
']'be balliBtic dena1ty depen

f
the Jne88ase giYOO the ballistic density

J..n:r one of the" tiguro grouPS 0 allured tralll the lIl.a.p. Thb denaity, whlln
tor II certain lIlfI,x1rwrl ord1~tei~1I tormula Part lB. b.o~ the ba1l1etic

~:r:~~;~:"t~nlIlQa~~eor:anat~ lIlllaau.red t~m the batte17·

1fIla atandard eoaot ut;111ol"y il1llltrwoent8 are not IIn.Hable, it ill
ll"'lHIlIOary to prepare tiring da~ by computation, ua1I18 tho tir1ng tables

lUI oxpllllBK llereattor.

USE 01 THET~

th d1tterentlal nriaUona and ths
J'or canYen1fllWII in reterenoo. fII 'l'he do-

aorreapon.dln,c correction.e. w111 bll t~Onlllll~II~:o:.:e~r:~ah thay will
lI1Cn4t.lon at the groups ot corroo ona. .
be tree t.acI., are:

(a) Poal tion correotio~,

tb) Watartal correotlou, and
(c) Weather correotiClu_

t th order ln _b.lah the data
'rb.1& grouping oorraspond.e in II. general .~~ :orr:CtiOnli "ter to chang811
tor the corr.tiona are obulned. When indlcated Otherwillle the,.
1n defilllOUon or 1n bldcht Ginbur:~i ~~"':'~ia:~OIUf :t!om .iandard lllre
rettlJ' to ctall&M in 1'IUW a • en ble in nagnitude, it 111 known that a
.-.rtoa'l.l7 a.U, and l'!enGe colllPlU"8 b IIIlIIking thee8 correa't.10Nl
aUght: lno:reaeo in fOl'all.l aoCunlOY 15 aeOlred ,. t tor the tint

t1D& the map range to o.co:oun
IlUcc.a1Yl1lJ'; tbat is, by corra°

th
resulting tint corrected nmge a. a

nration OODBidlllred, lind wll1i: 8 ot' the aecond VlI.rint1oM, and 1110 forth.
be..1o tor det.eftllnlng tb.e JDagnl~de ctioe thie inarea8e In tomal accuraoy
In -.t aIllle • .nich will occur n prll , Olll known with euttloient
1& IUlI.nlngl.... 1111noe the da:~h:h6lllSe;:~;:~3~;daccurec1' Con.equantly,
retinament to IJIlrrent the ob.~ appe be calculflted on the
for general use with tills tabla, aU oorrectloM -'1
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bo.sta of the ae.1QB tundWl1ental quontity, name'17. the JDaP range. At the
aelllll time I should 1 t proW more owrreniant, thoro 111 no objeotian ec
1JlI'posing tho oorreotiona lIuocallsively, exoapt wb,re eo,,", one ot the corroo_
tlons Ie much largar th8n the othere. '!'he only 080e WhlCh oocta's fre­
quently enough to warrant partll:Ular cons1deratlon is that ot: a large
oorrection dua to heiaht ot target. For thb a1tuat1on it he. been
veritiad that grell tar acouracy i8 eecured by itlpoe1ng .8imul tanooualy the
Yelocity end. h.lght ot site oorreo"tlona than by 1mpo.il'lg theae oorreoUoDlll
aucoOllla1vely in e1"ther order.

(a.) Poaition CorrectioJUI are d.etarnunable .lie seen 1..8 tile relaUYe
100a tion at sun and target 1a known. J'or land. t'ir1l'1l, 'theIr gaogre.phical
location would d.etel'llline both the lIKIp range and tha dittorence In altitudar
tor ....ooa.."t buteriea, the he1ght ot the "tide may aleo be required. Pooitlon
oorraot10ne cona1at ot thoae tor d.ltt'eranoe !L altItude or gun lind t9~ot.

CorrectlOQII tor rotation of the earth DWy be regnrd.ed aa poeit10n eorreotioJUl.
The drU't IllBY be regarded aa Deoll8aitating a poaltion oonocUon in detlec"tton.
The cant ettllOt due to the oarr1age not beltl8 l"'el 1.1.110 neoell.1"tetee •
poaitlon oorreotion ln dotl"oUQD. lI1n.oe lt la detlll'lll1nable tram e la1cnliadBe
ot tha IlII8P rIl.nse, Tabl•• B and a glYtns "poeHion ettUtaI", may bo entared
wi1ih "Yap Blulr&a" •• ono argwunt and "Ho1Sht ot '1'arse'- u the other e.~nt.
The poait10D. athot llIuat be algebraioall,. subtracW trCID the map reap \0
d.t.d1Un1i ibe seogre.phical d1etanaa to tha leyel point on that trajeotory.
or ita oOA'1ftuation. whloh, under atandard oond.ltiorut, pUll. thro\J8h the.......

(b) ltatertel COrl'lltot10DII are doteminable. tor a given nmge, when
the _e1ght and the _rk1ncll ot' the proJeotile find the "lativaly permanent
oharao1iertaUoa of the parUoUlar pllloe and powder lot are known. Theell
oOh'!lot!ona Gouiot or thoaa :tor (l) yariatione 1'rom nomal in weight ot
projeotI1e, (2) _U_"ted ohange in muzzle velocUy. (V - Vol, dua to the
oClldit1cna ot' the pieoe or ot the powdOl" when the powder la at sta.ndard.
po.dar tamperature (10- ,.J. The oorrootion on account at nr1eUon 1D
we!8ht or p:tOjllOtlle i. usually obtEUned :trca Table D, Part 2, for en,..
given marking. The utima ted Chanae in lDUJ,zle nlo01 ty ill oelled tho
ve1001 ty ad,Juatlllent, V - Vo ' and ie DlIltd.e by reterenoe to tho record ot'
pert'ODIal1O. ot the ~rt1oular place end. powder lot, or other fIIl1plr1oe.l
methode. UeUl!l1lT the re.ulta ot obaenaUoD or prevlous tlrlnga are
a"dlable. Tho naoeasary oorreo"t1on i8 "theD :round by the un at the
effeots tabll1.ata4 ill hr1i E, Table t.

(0) "'!!ther ~e'ioD8 ere determlnable only upon reoaip"t at the
nauJ,ar meteoro1o&10ll.l JlMlIqe or other repona or obaerT8li1on _de at
or near thll 1;1.11e ot tlring. Ttl•• correoUana OOt1ll1at ot "thoee for (1)
e1r dllna1ty. (2) air t-.perature (alaatlci tT atteoi), (3) ral16e w1nd.. (4.J
variation at the paIIIder tampe1'llture tram 8tandal'l1. T!w denecUoD. ettec'
at the oro.. wInd .y be resardad e. lead1ng to _.'her oorreoUoDli. 'lhlt
a.1r del1ll1ty, 1.11" iellPel'lltt.ure, range Wind and croae wind, 1i0 be UlIK ln IlIlJ'
oaaa ara. rNpeo:tiYolY, the ballietio denait,.., tempJ%'lltU1'll 8,t the b8,'t.tfl'Y",
balliatio rllll8e wind and ball1etto 01"088 wlnd, aU .. slven In or ob1iaina4
:tram tho l"leteorolOSloe11lllll1lease. In the abunoe ot lIIuch In:tol'llllltioD it
will ordinarily be Deoeasal:"y "to utUize auoll ob.arro"tion ot air oon41 tiona
aa OllD be IlKId8 at the battery. Thll IIlDxilllUlJl ordinate oorreapondlnc to the llIlp
:raq:. tor uee wi th the MeteorolOlSlaal Meaalll8e 111. :touAd 1n Par' 2, Tabla A,
oolumn ·\B) •

"ll-N·l"



From col1JlllD (8) ot Table .... 'the llfl::r:1mum ordioa to ia tound
to be :1506 fi•• ItO that 1n addition to the introductory information
obtain&d in themeteo:mlogioal message. only tha t group ot the meu­
age numbered 4 and which give. date. tar a rna.x1lnum ordinate ot 4500 tt
11'111 be uaed. Interpolation in the JIlNsage bstween groups :s and 4 to;
the eaot max1t1llJl11 ordinate may be uaed. ahould. the data JUstify it•

J'rom the JIlOteorologtClll .lIl88aage the following 1n1'onnaUon
18 obtained.

......
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The ballistio _ind. given in speed and. direotion. 18 reeolved into
ocaponltD.'ta along and aoro•• the Ime or tire by JUana or the ohart or
Part lAo Tha:ranee co_ponant 18 the be.1l1etio l"8Rge wind to be UIIed with
Pa~ 2. fable I. 'ftuI Oroll. OOll1ponl!lll.t Is the ballistio crolla wind. and the
~ulUne: detleotion etfects are found by reterenoe to Pllrt !, Table 1.
'l'be _neat of the 'ftlrtat1onl!l ot the p"",der temperature f'rOIII. the atandllrd
powder temperature 1. toUlld lA the effeot of an equivalent ohllon&e In
....:u ft\Doity. TM.. JalUle Tuooit.,. obanse My be l'ttSd traD Part 1. t ,

Tbe algebraio sum ot aU ot tbe range etteots hitherto lIentloned,
~ly! ot thala due \0 position variations. materiel ftrllltlona. weather
'il1rietlona. aro adW together ll1.8obralce.lly and this algebraio atlll1 eub­
tr'llctod tl'0Ill the ap range. Tht.- amounts to changing the s1gne of the
ottec'ta, thWJ OonTert.1ng tbl!lDl into the oorrections desired, and then addi1J&
lone oorreoUoM to the map ra1l&e. When theee oalCllle:t1ona are rrade pravious
to a lIart.'ot tiriDga, the reault 181 kn01m ae the lnit1a1nulge, be1118
the r'8J\P at whiob. tlriD£ i. bogWl. With it. entry 18 11184e In Part:l, able
•• an4 the corr.apondina: angle ot elevation 18 read trOlll either column (2)
Of' (:5). !'he 4etlaCtion otteots, 'IIlton added a18ebraically give the to11ll
...neotion etteot, end II chanse at lIign SiTU W d..tleoUon D01'll'80UOna
'GO be UIIod 81tb tne paoonllll1c 8i&11t.

When obaenationa ot tinl are pO.sible. the Ol!lll.tef' ot.1JDpeo't tor aucc_d­
1IC rOUD4a 111 a4Juo1ie4 tQ tone center ot 1iarse't on the ba.t. ot rouw al­
rMdy obee::rTed, and the :raJ18e correspondiD£ to the rewlUns .ottlng 111
call"'" the adjUsted range. The ditterenoe between the adjusted range and
the initial !'!Me as detined above is aaauJHd to be due to a Y8ri.Uon whioh
Deceuitat.. a oo~cUon to be applhd upon V - V. 'rho TtllU8 ot V - Vo
thWI oon\!llIaal17 1"ft'laed, is called. tile ·,..1.oclty :.:Ijuatlll8nt .tld requ1:ru
reterence to Part 2. 'table 7. It ie uud in the next tiring or in tir1DC
at I.l. ditt'er&nt re.~e. md h tbl!lll. aonalder8l1 a. e, Jl/lteriel oon'M't1on.

Th. tollowing exall1ple tllu.trates 'tb.& use ot the tabl.:

....: U· Qlm, ModeJ. ot 1B8'6,~ *-lA TlIlod"" • aeoo tl.
?GO lb, C. B. IDMt11 .. TI.

De_ .... PN1'ticm.

AltUu4e ot battery. 45J tt. above .... lnel.
....p aDge to 'targot • 16000 )'al'lD
Bldght ot target • -318 tt. (312 t't. buow gun)
.h1Jau.th ot 'ta1"8et (1lIeUUr'84 alookW1ae tram the North) • 437 mils (MIl5)
La t1mae ot 'Ule gun • 42- Horth

Weight ot proj&cUle • 6'il3 lb. tl.~ ba1.aw nOl'Wll)
Prel1JlUnary VelOcity .Adjustment (V - Vol • -16 tla (18 tl_ below

tabul.ar'l'lIloci't7)

12 mOB. s. c, '1JN. wpn OJ!' J.8g~

ReqUired ~uadr8.D:t nevaUon ll1ld Do1'lOaoUon Setting

Solution Tho table. PuU 1 and 2 U"e Wied throughout

(al Position Oorreotlona tar Rallse

Entering Table B. tor target balow gun, we tind correa_
ponding to II. IIlllp range ot 16,500 yards and II height ot tuget ot
-ara tt, a 1"IlD68 etteot ot:

Snter1ng Table X. tor erteot. on range due to rotation
ot the earth, we tir..1. oorresponding to a lAtitude ot 42- end an
azimuth ot 24:0 a range etreot ot

(b) Matorie1 OorreotioWl tor Range

InteriI18 '!'able D. we find the etroot Oil. range tor 1.0'"
decreue in We1ght ot projectUe to be 7"

In a 1I1m1.la1' manner, :trcm J'b. we tind the ettect On
tor an eat!mated d.C1"'8Ue ot 16 tie In muzzle Velocity to be

(0) Weather OorreotlCl11. tor Bange

'!he actu.e.l or eotimate4 tsnpBl.'aturd ot tb& powder at
~. t1me ot tiring be1ns 62- r., 11l1tead at the standa:td tempara­
ure tor powdl8r rd 70- J •• a oorrection muat be introduoed. 'l'I1e

erreot on lllUZZle ....looi ty 1. obtaiDlld trom Part 1. I end i. -17 tie
The arteat on ND6e \bus occaeioned. i. tound. in the 88l1le DJanDU" ...
.bon trcm Table lI'b. to bo

To obtain the .rraoM ot 1;b& rsainine: variationa the
mateorological me"age must be deciphered and &uch informati~n Il.
i. appl1eable 1:0 th& particular traJsctory OODlJidered muat be
utilized,

Altitude o"t the m.d.p. abaTe mean sea leval
'l'tmporature at the m.d.p,
~z1mutb ot the ballistic wind (tor group "4w)
Velooity ot the ballistio wind (tor group "4")
Ballie:tio DenSity (tor group w4")

P:1 yd.,

-12 yd••

-Hj~ yda.

-14.1 Jd,.,

100 tt.
68· J.
WOO milo
9 mlJhr
'4%

·IX

5563 lll.1l.8

••ther 0&_

~rll1oure ot PaClIZ'. 62· 7.
"'1eOl'o1.ogiOll1 MuUSO MIL m. .:Il81 068)7__i lO8:l89B 2l591O'il6

1MllW6 ~9"

..., ;-';·1"

To obtain tho coDlponontll at the ballistic nod it is
neoeasa.ry to .ecura tram the recorded azimutlul ot target ~ ballistic
wind, the cbart direction ot the wind tor Which the line or tire i.
the reterence direction. Subtraoti:Dg 4:17 m1ls t]l;)m 6000 m11s we baV'O
tor the ohart direotion trcm wbich the wind Ie: blowing ,

Using the Wind Component Chart, Pert lA, with iii mijhr aa

•
th. "'rod 'I'01ooity. we have. OOrr8spOllling to 5563 mils, a range oomponent
x· o

e.:nd a cros. OCmlpon.ent" ot -5.1 m.1/hr
• y' -5,6 m.1/hr

"12-N-l"
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Tho detleOtion eUeot due to taU
tor e. latitud" at 42+ North and ro on ot the earth
'18ble K to be an azimuth of 84'6 1. found t.ran

18 mea s. o. GIJN I K>D!CL 011 wgl5

l:D:tor1Dg Table I, we find tho etteot on range tor
-6.1 a1.fhr range rind (the ..Uvo sign here indicates II

bH4 W1.n4) to be

'ftLe t_pemtllro at the 1Il.d.p. giTeD in the Meteorolog­
ical......., oaDnClt bo used direoUy .inoe the battery 1a not
sit.-ted in tile a.d.p. but ia aeon to be above the m,d.p. 300 ft.

to be

18 INOB S. C. aDN. Y:lmn. 01 W:i

The dritt 1. tound t'1'om. coll.lllna (lIS) or (14) ot 'lable J.

Intor1ng Table ue , we find. the effect on range tor
the ba.Ulltlo air denaity rat i~ (or 7" beJ,raw normal) to be

423 m1l••
23.8-

+14 mU••
.0.8-

ohe.ngins~~e~:agnl ~;t~~Utontal°o~eotion 1a obtained b] merel,.
o efleotion etteot. It 10

-4 yd e,

447 Jd5.

497 Jda.

obta.lned by adding the
It has the Talue ot

tJa1JlS tho 'l'he:rmctP'trio Formula. Part lB, the deoreaa8
111. tempeI'ture tor thia height 18 1+ r •• ec that the tanplIl'ature
tor the battery 1.a

Interitl8 Table H, .e tind the tsnpertlture (elasticity)
ottect on range tor a tllll1perature at ea- F , {or 8+ J'ahl'enheit
abO'l'e the aonaal t.perature at 59+ F.) to be

U.1Dg tho density ~orwula. Part 19, the deorease 1n
deulty tor thia helght 1& 1$ ao that tbe balllaUc density
ot the battery t. -

The total range ettoot 1s noll'
8e~rate range effects algebraically.
a;l)+2'l-12·l55-141-44-4....V7 •

The ballistic danaity ginD in the Meteorologieal
Ituaage tor this trejectory cannot be u.eed directly etcee the
baUery is ~ tt. abon the lll.d ,P.

The total range correotion i. obtained by merely
cbaDging .the aign of 'the total range eftect. It ia -447 yda.

The correoted 1"Ilngo, tound by adding algebraioally
the total oorreotion to the Ill8P range (or wbat is the 88111e
thing, aubtraot1J:lB algebraloal17 the total ettoot) ls
UI,5OO .,u. - "7 Jd.e., i.e. 160M yd••

Tho elevation corre.ponding to the oorreoted range
ot 160:)3 yda. 1. touDd in 01 thlll' column 2 or 3 01' Toble .1.

"'" 210.0 mU••
11+4,g,

The defleotion etteeta are found in IS a1m1lar manner.

The derleotion etteot due to a -6.6 mifhr crcaa Wind
(!'rom lett to right) 1a round !'rom Table :r 'to be

"l2·N-l"
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DHISI9tY fORMULA
o.a~ _I>ICREASf aN AIR PENS" fOR 100 VrlNGREASC I" A\.T'TUOe

Q,II~ .'NCREMe IN AIR PEN61TY FOR I.. FT. PfCRfA6E 1M ALTITUPf

THERMOMETRIC FORMUI.A
b r. c?Ec,RlAse 'N TE. ... P£RATUfU FOR ,00 "'T. IHeRE~6r I" A\.TliUO£

if._IHC.REA6l IN Tf,.,PERATUR~ FOR 100 FT. D£c:.REA&E. IN ALTITUPIf

PARr ie,
mUll !Ill __

',:.

AA!rQlu Cbnvanlo.a fable _ tlfu,.,.0ea to I1Ille_..
0 , I 5 • • • • a 9

00 0 '8 :so 53 n .9 10' 120 ,.., 160
10 "a ,.. .,. 25' U. .., ...ao ... ••• ..,. ..0 311.." ... .., ... <62 ...60 4.. .,.

5all .., ... ••• ... eaa 640 ••• ••• .9... 'U '.9 .., ,.. '.. eoo 61.so ..9 ... ... ... ... an,..
"0 "a .,. 101350 1067 108< 110a IOn 10.,11ao 1138 1156 un lUI 1ao9 iaa ,

.0 u.. ,..... 13110 129' 1316 1555 1551110

,_
1~' 13S7 ,...

lMO ,... 1416 14-98 1511 1529 154.'1 15~IlO 1600
\00........'01> ''''or.•' ••I. H, ,. """'}

1583

• 1Xataral Trigonome r 0 Functions

llil. I.Sin. I.ODs. 1.'1'an. W.Cbt. llilo I.Sin• N.Oos. H.ran. H.Cot.
0 0.0000 1.0000 0.0000 . 1100- 0.7071 0.7071 1.000 1.0000

eo .0491 .9988 .C41J1 20.355 850100 .0080 .i952 .Oie6
.7410 .6716 1.103 .906S10.153 900 .'1730150 .146'1 .... .1'"

...... 1.Z19 .620,, 6.'141 .50 .8OlI2 .6957 1.:546 .74.18
.00 .1.51 .9808 .1989 5.027 1DOD .8515 .5656 1.4-97 ,..".
"0 .204:10 .9700 .250S 3.912 1050300 .2903 .9571 .51..1 1.668 .59')4..9569 ..... 3..297
560 1100 .8819 .4714 1.871.3369 .9f.,US .3678 2 ..1'35 .534'1150 ....0 .4.216 2.114 .4130
400 .:5627 .9239 .4142 Z.4U 1200 .9239 .3827 2 ..4:11 .41~

450 ."76 .90<0 .4730 2.1:.1,4, 12150600 ••714 • BlU9 .9415 .3a69 2.795 .3578.5345 1.871 1300... .610l .8677 .9569 .<905 3.297 .3()".599f. 1.668 1560 .9700 ...... a.gVI .....
600 .5554 .8315 .- 1.497 1600 .9B08 .1931 5.087 ..1989
'50 .595'1 ..... .7416 1.SI-8 1<50700 .- .'730 .98'2 .1467 6.7.1 .1_.6&0' 1.2.19 1500
'60 .9952- .0980 10.153 .0966.6'116 .74J,0 -I!OQ 1.103 1650 .9988 .~il aD.355 .Q4.91
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IlOOO ....B 11 II ••• 11.' 27',0 B.' eBlIO

IIIlOO ..... 11 .. ••• 11.' .... B.l .... 1141

IIIlOO ..... 11 '" .., 11.' !T.' B.l 00ee
IIIlDO :llla.s II O' s, , 12.5 27.0 B.O 'il2:15

.-0 • 1.0 •• •• s, , 11 •• fe-.Il B.O ."'...... 401 •• •• .. .., 11 •• 26.7 ,.. ....
llIlIOO 400.0 .. ., ..a 11.' ee.e ,.. .... 114.<

a.ao ....B .. 00 '.B 12.8 .... ,.a seao

U700 <11•• .. 1. •.a lB.' 215.1 '.B ssec

"'"'" 010.' II IlO ••B U.O ".0 ,., 10UO

UOOO ..... IlO sa ••• 13.1 ...B ,.. 10'"

ISlOO ..... II 01 ••• 1:1.1 .... ,.. 10.10 U"

..,00 ....0 M O. ••• la.S 25 •• ' .. 10.70

II"" 431.0 .. 1B '.0 U.' .... , .s 10''''

II"'" ....0 .. Sl '.0 U .e 25.0 ,.. lOBOO

..... ....0 .. .. '.0 11.6 ".B ,.• noec
aooo ....0 .. lIB '.1 11.7 .... ,.. 112110 UIlD

aooo ..... .. 11 ••1 U.8 .... ,.. nOBO

..700 ..... .. .. '.1 n.1l .... ,.. lHIS)..... ..... II .. ••• 16,.0 .... '.1 ll''''
IIlIOOO ..... IlO .. ••• 14..2 ".' ' .c usoo

MOllO ....B .. OS '.' 14.:1 21.5 ,.0 ''''70 nM

"!l.N·I"
"11-N-I"
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700 LB. C.S. SHELL MK X M.V•• esoo rls rUZE, POINT OCT. MK III
700 LB. C.S. SHELL MK VI N.V. = zsoo rls rUZE. BASE DET. MK V

"ll-N-l"

ng Groulid Pr-cbabLe Error.

-~•
~

~ •
~ •
/I,

0
0

.6..IIC1- of rall • Det!. :: ·Probabla Xrror0 - T1m. Ranee
& due to ~ 10

Dritt ~
0'

0 ~ ae"". Datl. nigh'
~

(lUI (111 '" .lI
(12) (13) (14) (15) (16) (17) 1181 (UI)

alb 0 10n - mil. 0 ,... ,... ••0. )'Brae

,.. 41 50 1.1 -25 -1.4.0 '.24 10' 11 53.8 84000

'00 .. 11 1.1,.. .. 88 1.1
..... U100

..0 4. .. 1.1
...., 24",0
se.c 24300.., .. 04 1.1

TTl •• ei 1.0 -26 -1.4l:i 7.22 10'
55.4 24400

'" .. .. 1.0
1. 50.8 24500

56.' '4000

T81 .. " 1.0,.., .. 10 1.0
ee.e 24700

,.. .. '" 1.0
57.0 '4000
57.5 "000

NT 44 00 1.0 -27 ·1.55 ,.", 1ll 14 57.9 .5000

"'. .. 08 1.0
..,8 •• 27 O.SlB

58.:3 25100

.13 .. .. 0.97
08.8 25200
5".2 '5300... .. o• o.ge

8M .. 21 O.it! -88 -1.00
se.e '5400... .. 40 0.g4

'.18 113 10 00.1 '0500
00.' 25600... .. 08 0."3

040 41 10 O.'il2
61,0 2:5700... 41 35 a.ill 61.5 26000
62.0 25900... 41 .. 0.00 -00 -1.70 7.15 115 .. 62.4 20000

eo, 48 13 O.B'll
eo. .. .. 0.88

62.9 26100... .. .. 0.67
63.4 20200
64.0 20300... •• 11 0.".... 4. 00 0.B5 -.. -1.80
64.l:i 26400... .. 00 0.84

7.11 111 ee ee,c 20500
65.6 20000... 00 11 0.63- DO •• 0.B2
66.1 20'00

104 50 •• u,Sl 66.7 '0800
67.3 20900

OU " 14 O.eo -:14 -1..00 7.01 '''' ee 67.11 27000

""'1818 tho Pro'li

I

,
f
!

• ..- ::
~ •0

~

1: •...... 1118'laUon Chongo in Un. Chang" in Rang. 0
..
~

for 100 1'15. 'or ~ ~
CMnt;. in Range 1 mil 1 min ~

,..".. in !leT. ~ ~1I ..
(1) (.) ('J (4) (5) (.) (') (81 (.)

yard.. mH_ c mil_ m.tn. yor'" yord_ feet 'I'
84000 "'.8 20 U8 ••e 14.3 23.5 '.0 12070 11...

24100 409.0 26 .. c.e 14.5 23.3 ' .. 18250

24200 473.4 ee 37 ••4 14.6 23.0 '.8 12430

24"00 477.6 26 5. ••• 14.6 2?.B '.8 18010

24400 482.0 er 0' ••• 14.~ 22.5 .., 18800

24500 ..... ., •• '.5 15.1 22.3 e .e 12000 llt;SI

24600 4511.0 ., 37 '.5 15.3 22.0 '.5 13180

24700 4\15.6 ., ee • .e 15.5 '1.8 ••• ""'"24<lOO 500.' 28 US ••• 15.7 21.5 e •• 13"'"
24_ 5IH.~ 28 24 .., 15.\1 21.3 ••• 13100

'5000 5O'ol.6 28 40 4.8 16.1 21.0 ••• 13S100 1165

25100 514.4. 28 se '.6 16.3 "'. t '.1 14200

.,200 51S1.4. 20 13 .., 16.6 "'.4 '.0 14410

.5llOO 524 • .! es 29 5.0 16.6 OJ.1 5 •• 14030

25400 529.2 .. .. 5.1 17.1 HI.S 5.8 14850

25500 531.4 eo 04 5.1 17.4 19.5 '.8 15080 11'12

25600 539.6 so er 5.' 17.6 111.2 5.' 15310

25700 544.8 30 ss 5.3 17.9 lB.8 5.' 10540

25000 5~.2 30 ., 5.4 ae,e lB.5 5.5 15700

25900 555.6 31 15 '.5 18.6 16.1 ••• 10020

20000 561.2 31 ... 5.' 16.9 17.8 ••• 162?0 1180

26100 566.8 31 .. 5.' 1'01.3 17.4. 5.' 165S)

20200 572.6 ee ae 5.8 lSi.? 17.0 5.0 16780

20"'" 576.4 •• 52 '.0 20.1 16.1 ••• 17000

20400 584.' sa 5. '.1 20.' 16.3 4.8 113JQ

20500 500.' 53 10 ••• 21.1 Hi.1iI 4.' 11610 1169

26600 5ltI7.0 33 35 '.4 21.' 15.5 4.' 17iOO

20700 603.~ J~ 57 ••• 22.3 15.0 4.5 lB800

20800 610.8 :14 " '.8 23.0 14..6 ••• 18510

ee 900 617.0 ... ., '.0 aa,, 14.2 c.e 18630

.,000 624.1,) 35 0' ,.. 24.5 13.7 4.1 1'1160 HSISI

&lr' 28. Table A.

"ll-N·J"
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700 LB. C.S. SHELL MK VI M.V. - 2600 F/S FUZE. BASE OET. MK V

FUZE. BASE OEf. MK V

r,

M.V. : 2600 F/S700 LB. C.S. SHELL MK VI

~

0:;

H
ij

H 0

.c: 8
qle or rail ~ Den. a

0 ~ -PrObe-bll!! Xrrordue to ~

T_ .....0 • 1n
" Drltt ~ "0 ~ ..... Den.H ~ Pl1gb.t

lW) (11) (fiJ) (1;,) (14) (fs) (LC) (LV) (18) (H)",]A 0 • 1 on - mila 0 "". yd•• 8ea. )'ord.
'11 31 1. 0 •.., -34 -1.90 7.07 '''' ae

'"
67.1i1 .7000

" 30 0.79... " "' 0.78 e8.5 27100
to! ,. ee 0.77 elil.2 27200

eg.8 ..300... 62 .. 0.76... .. 11 0.75 ·30 -2.00 10.5 27400... .. " 0.74
7.01 122 30 71.3 27500

72.0 .7000.n .. 0< 0.72 .3? -2.05 6.98 12. sa 72.8 27700
-'l'hia 115 the Proving Ground Probable :Krro

Pan 2e. Table A.

...: ~
~

! a
a
~

'2 0

liang. lD.ltYa UOD Cha~e 1n Blll'r. Change 1n Range 0
..

tor 100 ,u. tor

i
~

obaD8e 1n Be.n8e Imll 1 min tcbaDgO 1n :neT.
:lI ..

(1) (.) (.) (., (') I') (7) (B) (.)

prO. "']A 0 . ",]A "'n. pNo ,..... teet tl·
87000 624.0 .. 07 7.' ea.e U.7 '.1 Ull60 U ..

27100 flU.4. .. se 7.' ".' 13.1 ' .. 19510
87 eoo 63g.2 .. 58 7.' .... U.' '.B 19B70

..,"'" 647.2 .. •• B.' 87 .B 12.0 ' .. eoeec

87"'" 656.6 .. 50 B.' .... 11.5 ••• "'.""
87llOO 664.6 07 ee '.1 30.' 1O.Q ••• 21075 1211
87000 674.2 07 ee '.7 3f.lil 10.' '.0 215215

..,700 084.' 5B es 10.5 35.5 .. ' '.B '!KlOO 1216

I
i
t



TARGET BElDW GUN - RANGE EFFECTS IN YAHOO

He1gh't
ot ".p Ran g II - Y a r d s

Target

teet 1000 1500 0000 2500 ;,000 3500 4000

-10 '146 2S8 a>8 162 131 10' U2

-a> ",. 561 420 325 262 218 185

-:lO 870 635 4"" 395 '28 2'18

-40 1182 85' '57 520 439 '"
-ro 1490 1074. 820 '63 5ro 4"

-60 1291 005 7" 662 561

-70 1522 1167 ,,. 175 65'

-ec 174'3 1341 101:3 888 752

-'" Hn9 1517 1.212 1002 848

-100
1694- 1352 1117 '45

-110
1873 1493 1232 1042

-lllll 2064 1635 1349 1140

-1,0 2256 17?G 146' 12311

-140
2425 1924 1586 1339

-1'"
eo-o 1?O5 1438

·100
2218 1625 1538

-170
2Z61 1947 163()

-180
2018 206:J 1741

-lPO
.::510 2192 184'

-ecc 2823 2'316 1946

-220
2567 2164

·240
2822 2364

-eec
:lO81 2511

-eeo
3345 2792

-;,00
:lOll

-,a>
"53

-'40
34"

·560
3686

-500
3917

-400

-420
·440
-<00
-480

-500

-'H-

FUZE. BASE DET. UK V= 2600 F/S

TARGET BELlM' UUN - R&NG &FFEeTS IN YAHOO

•• p R f;I. n g e rd.
Height

- r » of
Target

4"'" 5000 5500 '000 6500 7UOO '500 ree e

" d' 61 54 48 45 39 -10

1::>') '" 122 106 '6 06 11 .",

'40 eoe la, 162 144 129 116 -30

,a> "" 245 21' 102 112 155 -40

401 ,., 506 210 '40 215 104 -ro

48' '20 508 325 288 256 '" -00

5.' 'Pl 4:lO '" '" :lO2 R72 -'0

'" 062 402 '" see 345 :;;11 -00

'" '53 555 490 455 38' '50 -90

"2 ,05 61. 545 484 455 '''' ·100

8" 711 '81 601 53' '" 430 -110

'" 650 745 651 5.' 521 460 -1'"

llJ" 1123 000 n~ '" 5.' 50' -150

1148 sse 873 "0 ,., 610 54' -140

lr.:.13 1070 W37 eae 733 650 56' -150

iaic 1144 100' 00' ,S, 69' '" _150

U',. 1218 1000 940 834 74. '" _110

HU1 12\lJ 1131 99' 885 190 nO _160

1~16 IS61:1 nee 1054 1:125 8;l5 '50 -190

it/GO 1443 1262 1112 ,.. 800 '01 -200

"'" 15115 13114 1228 lO8'J 972 .74 -''''
IOUl "48 1528 1J1-5 U92 1064 '''' -240

Il~\l lllQ~ 166S 1463 12911 1156 1038 -eeo
taul ro:'h~ 1'798 1;)82 1401 121-9 1121 -200

.,.0 2.21'1 1\)35 1701 l::iOf, 1342 120' -:lOO

2701 l::37t.'o 2073 la2. 161f "86 "00 -''''
eg3~ .:::537 2213 10.. 1719 1531 137:3 -340

312'11 27UU 2:503 2066 1827 1e2? 14-58 .,,,,
33~1 "'64 24" 2189 1935 1723 1544 -'00

seie .,30 21537 2313 20.. 1619 ieas -400

:57H 31117 2781 2439 2154- Inf,; 1716 -420

:5\114 "" "26 '560 220' ""5 1803 -440

Uili 3531 :lO" 2093 2378 2114 1891 -4<0

iJW ano "" 28Z1 2400 2.213 1979 -400

,66' 3370 2950 21503 2313 206. -500

'1101" Ie.. Table B.

700 LB. C.S. SHELL UK VI M.V.r
'""

I,

I
\
I

FUZE. BASE DET. UK V= 21'00 F/SM. V.

Part; fa. Table B.

700 LB. C.S. SHELL MK VI

I
t

"U-N-l"
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700 LB. C.S. SHELL UK VI U. V. ; 2600 F/S FUZE, BASE DET. MK V 100 LB. C.S. SHELL UK VI U.V•• 260C F/S FUZE. BASE 0ETo UK V

Part 28. TlIoble B.

TAIDET BJLUIr GUN RANGE EFFECTS IN Y.!ROO-
•• p R.

Reight
no. -yards or

Target

moo ieocc 12000 ''''''0 13500 14000 14500 feet

19 18 10 15 14 " U -10
5B 35 32 30 28 " 24 -20

" 53 49 45 41 38 36 -30,. 70 es 60 65 51 48 -40•• B8 81 75 •• .4 ,0 -5011. 10. P? 90 S' 77 72 -00

13. 123 U4 105 97 90 84 -70
l:\Z 140 130 120 11l 10' ee -00171 158 14. 135 125 U' 108 -90

190 175 '" 150 13\1 120 120 -100

"" 193 178 165 15~ 142 1;:;2: -110
"'" '10 "4 180 167 155 145 -120... '28 211 195 181 168 157 -130.., '45 227 210 195 181 169 -140

"" 0" 'A' 225 3>, "4 181 ·15000' 281 260 241 223 007 103 -160... m 276 206 237 200 3>5 ~110

04' m 29' 271 252 234 218 -100.., ... '10 287 28' 247 230 -190

..... 55' "6 302 .80 260 242 -200

411 eee ". '32 308 eee '" -23>
460 424 '92 '" '37 313 291 -240... 4«> 42. ass '65 "9 '16 -2GO... .,. 408 424 "4 see 34D -280

~1U 533 492 455 422 '92 '65 -300

617 ,eo ." 486 451 41' "0 -'20
'" 606 559 517 400 44ll 415 -'40'" '42 593 54. 508 412 439 -360... 679 627 580 537 409 464 -'80
'" 716 eel 'U 5'" 52. <89 ·400

At? '" 605 54' 595 ." 514 -4206:>7 '90 12' 674 ,,, 500 539 -440
:t\l7 827 763 706 '54 607 "4 -460.'" 864 797 737 '8' e34 58' -400

978 901 H32 76ii 712 661 510 -500

TAflCET BELOW GUN - RANClli 'R'II'FEC'IS TN YA1lIS

lio1ght

or w. , Ran g a_yards

Target

teet BOaO S500 1KlO0 '500 10000 10500 11000

-10 35 '2 2' es 24 '2 a
_ro 70 .. 58 sa '" " 41

-w 10:) 96 87 79 7' 67 62

-40 141 US ll6 106 P? 8' H'
-50 170 160 145 132 121 III 10'

-6U 'll 192 174 159 146 134 124

-70 247 224 004 166 170 166 H4

-00 282 250 23::i 21' '" 179 105

-90 "7 2B8 2~2 23' 21' all 185

-100 :553 '00 "" '66 244 '24 006

-l1U ass 353 321 293 26' 247 227

-1'" 424 085 '50 '00 '04 270 '48

-130 460 417 '00 347 31S ;::92 26S

-140 4'6 450 409 374 34' '315 'S'

-150 533 til, ." 401 ~68 '38 "0
.160 "9 510 <69 428 39' 360 '31

_170 605 349 499 455 417 "'" '52

-leo 642 582 529 "" 442 406 s-a
-19:) 07S 615 550 611 46S 429 304

·200 715 648 5S' 538 493 452 415

-23> 70' 715 "" 59' 34' 490 46S

-240 66' 7S2 711 64' 594 544 500

-'60 ';l31 849 772 704 .., 590 >I,
-eec 1012 "7 833 760 f,1>5 '" 585

-300 1087 'S5 895 816 74' 084 628

-:520 1162' 1053 057 872 797 731 on
-34D 1238 1121 1019 '" 84' 776 7)4

-360 13H 1190 1081 985 110O 825 758

-seo 1391 1259 1144 1042 05. 872 001

-400 1468 132~ "'" 101:19 1003 019 844

-420 154. 13'il9 1270 1156 1055 '50 888

-<l4O 1623 Ho8 1333 1214 1106 lU14 931

-460 1701 1538 1366 1211 1160 toea '"-480 1780 160~ 1400 1329 12U: 1111 103>

-ecc 1659 1600 1525 rsea 1266 1159 1064
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700 LB. C.S. SHELL MJ( VI M. V. = 2600 F/S FUZE, BASE DET. MK V 700 LB. C.S. StELL MK VI M.V. = 2600 F/S FUZE, BASE DET. MK V

Part; 2Ili. Tab10 B.

-
Hoight

• a p Bang ° - y ° rd. ot
Targot

16500 OOסס1 19500 20000 20500 21000 moo toot

, e , • 5 5 5 -10
14 10 " 11 11 10 to -ro
20 19 18 11 " 15 14 -20

" ee 24 22 21 20 19 -40.. .. 50 ee 21 25 .4 -50
41 '" ee 34 ee 50 eo -00

48 45 42 '" 58 ee 34 -'0
os 52 4' 46 ., 41 ss -00
•• se 55 52 49 46 43 -90

" .5 " 51 54 51 48 -100

,. 12 " ., 59 5' 53 -110
In ee " '9 65 61 5. -1'"
IlO 65 19 14 10 06 02 -150

" 91 eo 80 15 11 ., -140
10' '8 sa 8' 81 ve 12 -100
ill 104 .8 92 eo er 11 -160

11lI ill 104 '8 92 ., 62 -170
11' llB 110 10' 01 sa 6' -180
13> '" 11' to. '0' 01 91 -1'i10

140 131 '" 115 108 10. 9' -000

1M 144 1:35 If!l 119 1Hl 10' -220
166 151 111 138 120 123 116 -240
W 110 ". 149 141 1:3:: 126 -'00
196 183 11l iei 152 143 135 -200

.l:lO 19' 184 113 16' 154 145 -500... "'. 195 185 114 1M 155 -'20

.38 222 "'6 196 185 115 ,.5 -3'"
eee ."' 221 208 196 165 115 -seo... .49 234 .00 201 lQ5 181 -380

IIBO "". .46 231 "8 200 191 -400

294 275 .53 243 229 ~16 "'1 -420
"'6 .89 271 '55 240 2" 214 -440
m 50. eea ". 201 23' 2~4 -460... 310 '" 218 262 246 2'4 -<00

.'" '28 "'8 200 21' 25B .44 ·000

E EJ'FEC1S IN YAR!BTAHGB'l' Bi1.OW GUN - RAm......
o •ot Map R fl. n g e - y 8 r

'l'argot;

teo~ reocc 15500 16000 10500 17000 moo 18000

-LO 11 10 LO c 8 8 1

-20 22 21 19 18 17 " 15

-'" 34 " 2' f!l 25 23 '2

-40 45 41 '8 " 34 " "-00 ". 52 4a 45 42 s "·00 ., ea 58 54 51 41 44

-70 '8 " 68 '5 5' ss 52

-00 8' 8:1 18 15 68 " ea
-IlO 101 '4 88 8. 16 71 "

-100 ll2 104 " 91 85 " "
-110 '" 115 101 100 9' 8' 81

-120 105 126 ll1 LO' 10, cs 8'
-1:.D 14<1 136 If!l n8 no to, se

-140 15' 145 rs 12'7 119 111 104

-1'" ie 151 146 136 127 11' III
-100 180 167 15. 14' 1", 12' 11'

-170 1'J1 118 100 155 145 135 126
-180 00' lBe 175 '" IG3 143 134
-190 214 19' 165 112 101 151 142

-ecc '25 20' 195 la' 170 159 149

-'00 24lJ '31 215 200 18' 115 164
-240 271 25' 235 219 004 191 179
-200 294 2'74 255 '"' 221 001 194

-280 m 295 275 ,,,. 23' 2" 00'

-500 340 '" 294 214 ,SO 23' 224

-3::0 "" '58 3H 21ol2 '" 255 23'

-'40 58' 35' ". an 290 21l 254
-060 409 380 05' 32\.1 "'8 l!88 26'
-380 4" 401 373 349 325 304 ""
-400 455 423 '" ,.. 342 "1O '"
... 20 416 ... 41' 585 ~59 3M 314
...40 001 46' ." 40' 51' 352 329
-eoc 524 48' '53 '22 ". ,.8 :>l4

-<80 '" 506 '" 441 411 "" 359

-500 510 530 49' 459 428 400 314

"l2-N-I" "12-N-I'
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'lOP LB. C.S. SHELL WK VI W.V. = 2600 rls rUZE, BAst OET. MK V 700 LB. C.S. SHELL WK VI M.V. =2600 F/s rUZE. BAst OET. WK V

TARGET BEU)W GUN - ItoWGE EFFIW'IS IN YARDs

M. p It 8 n S e -yards
Height

"Target

"""'" lW500 2600() 2G500 27000 27500 reet

, a 3 s , 2 -10
7 6 • 6 5 5 -ro

10 10 , e 8 7 .",

14 " 12 11 10 10 -40
17 16 15 ,. 13 12 -50
OJ 19 18 17 10 " -60.. 22 21 20 18 17 ·70
27 26 2' 2' 21 19 ·so
31 29 27 25 ae 22 -OQ

34 '2 so 28 26 24 -100

37 35 as 51 29 26 -110
<0 '" ae ,. 31 29 -1'"
44 42 as '6 34 51 -130

47 45 42 ac 26 34 -140
50 ." .5 '2 as 56 ·150

" 01 48 45 ., sc -160

" 54 51 4fl '5 41 -170
60 st 54 50 47 44 ·100
63 60 '7 ea 50 46 _HJO

" ea 60 56 sa 40 -200

73 es 60 62 '8 54 -220
eo " 72 68 64 59 ·240., 8' 78 " es 64 -260

" 8' 84 79 74 es .280

100 ae OQ 85 80 74 -200

107 101 96 " 8' 79 -'20
11' 108 102 '6 60 54 ·340
lOJ 11< lOS 102 co 89 -~60

117 121 11. 107 101 94 ·300

". 127 '''' 113 106 " -400

141 133 126 11' 111 10• -.'"
148 140 132 125 117 106 ·.40
1M 14< 138 "" 122 11. -.60
161 ", 14' lOll 126 110 -4SO

106 11>1/ 151 ,.2 133 124 -500

TAR="" BELOW GUN - RANGE E.F!EC'IS IN YARDS
He!gnt

"
M. P Range-ya rd.

Target

teet '''''''' 22500 ",,000 23500 24000 21.500 .

-10 5 • • • • •
-'" s , 8 8 8 7

-:l\l ,. is 13 12 11 11

-40 18 18 17 16 15 ,.
_50 es 22 21 ec " 18

-eo 28 26 25 2. 2' 21

-70 '2 30 29 28 26 as
-00 37 26 33 e 30 28

-00 ., 30 37 26 33 '2

-100 .6 ., 41 ss 37 26

-110 50 47 45 ., ., e
.l3J 54 51 ev .7 44 .2

-130 so se 53 50 48 .6

-140 6. W 67 54 51 49

·150 68 6' 61 68 ee 52

-150 72 6. 60 6' " 56

-17" rr 73 os 60 63 60

-100 92 78 7. 70 ee 63

-190 86 .2 7. 74 70 ee

-200 01 86 .2 78 74 70

-220 100 as '0 86 01 rt

-N" 110 104 " •• ., 04

-2£0 110 11' 107 101 se 91

-280 128 1El 115 10' 10. '8

-:.'100 137 U;O 12::5 117 111 105

-Za:> 147 13' 132 125 11' 11'
-340 156 148 ,.0 133 126 120

-360 106 166 148 141 1;54 127

-,00 17' '" 157 1*>1 141 13.

-400 18' 174 165 167 140 ,.,
..00 19' 103 173 16. 156 14d

-<40 "'2 191 161 172 164 156

-400 211 200 100 100 171 16'

-400 eai "" lOB 100 179 170

-500 "" 217 "" 196 100 171

Part ee , Table B.

"12-N-J"
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700 LB. C.S. SHEll UK VI U.V. =2WO F/S FUZE, BASE DET. MK V 700 LB. C.S. SHELL UK VI M.V. = 2WD F/S FUZE, BASE DET. MK V
~rt 2a. Table C. h,., 2a. Tabl. C.

ABOVE GUNTARGKT -R.< E EFFKC'15 IN YAHOO., , R. n rd •
Hlil:&lt

e; 0 - 1 a or
Target

."'" 0000 5000 6000 6500 7000 '500 reet

-" -68 -50 -54 -48 -43 -39 10
·1:W ~1:S1 -1ro -107 -gf.j -65 -77 eo
-". -eoe -100 -150 -U~ -128 -115 00

-:1;" ·213 -24.0 -213 -190 -170 -15::1 '0

-"" -340 -209 -265 -236 -212 -192 00.... -400B .,,,, -311 -283 ·254 -230 60

·M' ..76 -411 -,.. -329 -2g0 -2" '0
..:U -'41 -4" ·421 -316 ·338 -"'. eo
-ese -60' -'" -413 -422 -379 -eea go

-?"7Z -613 -5\:12 -525 ""8 -421 -381 100

...., ·n<J -6'" -576 -514 -462 ""8 110
·gf'! -004- -707 -627 -560 -50' -456 lro
-'o!96 -00\.1 -755 -ovs -606 -545 "''3 100

.\,)11) -'.134- -822 -'30 -652 -58<1 -,w 1400
-ll"J -:l9H -87~1 -'00 -691 -621 -56' 100
-reie -106.2 -1:136 -1331 ·742 -668 -604 160

-tee -H25 -1192 -861 -'AS -109 -6401 170
·1 )tkJ -11B'J _1048 -931 -6" -749 -677 180
-un -12!j2 -1104 -'<l81 -878 -790 -714 100

·1:l1Z -1315 -1160 -1031 -922 -800 -151 OJO

-164.'l -1440 -lll1l -1130 -1011 -'inO -6., 20J
-1764. -1~3 -1:381 -1228 -1099 -990 -896 2400
-h13 -106~ -14110 -1326 -1186 -1070 -96e 260."", -lID? -15!l8 -1423 -1276 -1149 -1039 aeo

-a1.w7 -1w28 -1706 -1520 -1303 -1228 -1111 soc
-1'3:SZ -ro40 -1813 -1616 -1449 -1306 -1162 ,OJ
-1:4e!'i -2106 -1919 -1711 -15:35 -13B4 -1253 340
-r.'N7 -2?OJ -20?4 -1005 -1621 -1461 -1323 '.0
·If'" -?4.00 -21m -11100 -1706 -15:58 -1393 sec

-,""" -2:110 -2?32 -1\19::1 -1700 -1615 -1463 4000-- -:!1l31 -23::15 -eoee -1874 -1691 -15:$2 40J
·=ur -274:1 -1437 -2176 -1951 -1761 -1602 440
'324' .- -2539 -2269 -2039 -1842 -1671 4<lO..... -2V72 -eeeo -2359 -2121 -ln1 -l73Y 480..... -:K)a3 -2740 -2450 -220:.1 -1~91 -1007 600

I

em IN YARDSUN !WITARGET ABOVE G - GR EnE
Hel,,' ., , Range-ye. r d ,ot
I'arget

feet lOOO 1000 "'00 2"'0 :lOOO '500 4000

10 ·43~ -283 -"'5 -159 -12'il -lOB -02

eo -859 -561 -408 -:318 -257 -215 -183

00 -834 -eos -475 -385 -321 -eas

400 -1102 -808 -ear -512 -427 -:s63
50 -iaee -1004 -'85 -.38 -532 -453
60 -rree -'38 -762 -ese -542

70 -1390 -ioso -885 -fag -.'"
80 -1500 -1241 -1006 -842 -7le
eo -1766 -1300 -11:30 -94.5 -80.

100 -issa -1531 -1252 -lO~ -e94

110 -1683 -1372 -1149 -'80
lOJ -1828 -14il:l -1249 -1066

'''' ..1972 -1609 -1MB -1152

1400 -2116 -1120 -1_ -1237
100 -22.59 -1843 -1546 -1321

160 -aen -1959 -16404 -1405

170 -.:l74 -\142 -1_
180 -2188 -1839 -1571

'''' -231'Jl -1935 -1653

8JO -2412 -2029 -1135

",0 -26:51 -2218 -1807
2400 -2846 ·2405 -2058

200 -2090 -2217
eeo -2773 -2:574

eoc -29:53 -2530

"" -:'U31 -2684..., -3307 -2S"
sec -.... -2987

080 -3136

<DO -3283

.., -3402'11

"" -3574..., -3711

"'" -;i858

000 -ssse

"'12-N_l1t

"U-N·!"
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Part 28. Table C. ....r' ... bllb C.

TA.ltJET AHuVIl: GlJI( RA.I«J& unc<m IN YARDiS-
lieleflt

W. p II. n B e - 10 r , • or
T!I:rget

moo 10J00 12000 13000 13000 14000 14000 refl't

-lO -17 -10 -15 -14 -13 -12 10
":Ill -" -32 -30 -'8 -20 -24 20
·M -~2 -48 -44 -41 -38 -as 30

~1:) -50 -<l4 -59 -'5 -51 -47 40
-'4 -H' -00 -,. -59 -M -5' 00-ns -10" -.. -.. -e, -'17 -71 00

-U1 -121 -llP. -104 -'7 -90 -., '0
·100 -1;,9 -128 -us -110 -102 -'5 00-16" -1150 -14'\ -l33 -124 -ns -107 90

-1'11 -17;1 -lOU ·141i -138 -120 -lUI 100-
-ece -190 -1'16 -163 -152 -lU -131 UO-,.24 -M -ise -178 -165 -1M "'14:5 120-M' -aae -20. -lY2 -178 ·166 -155 130

-ee -,., -21!4 -00' -lIH) -179 -167 140..'" -Z~II -210 -2Z~ -200 -192 -179 1'".. 2..8 -276 -2B6 -2,., -200 -205 -191 10O

.J\1' -29;' -'71 -251 -233 -217 -20' 170
-J":) -aio -,'" -2M -24' -230 -el4 100
-3M -'2'7 -JOP, -'00 -260 -242 -225 190

f---
_37?, -;''''1 -316 -29~ -274 -255 -237 000

-M -:\1(1 -350 -324 -;PI -280 -261 "'J.... -"12 -381 -353 -'1'8 -;l05 -284 240
-4HJ -U5 -412 -;.182 -355 -aco -so '""0-:I1t1 .." -443 -411 .,.36P. -355 -331 '00

-sse -513 -475 -440 -40' -300 "04 300

-~.. l -:>-h, -506 -409 -436 -405 -3'17 '20..'" -eeo -537 -4118 -40' -aec ··400 340.... -613 -568 -527 -489 -455 -424 oou.... -647 -59\i ·555 -~16 -eec -447 3BO.." -400 -0'" -584 -54' -"'5 -410 400

-f''' -713 -61H -613 -510 -ssc -4" .20...,.
-146 ..." -641 -51;11;. -554 -510 44U_,
.7111 -122 -670 -023 -57\) -53q, .OU

-tf16 -eU -752 -698 -649 -w. -50:3 .00

-on -24. -783 -727 .." -629 -580 300

ABOVE GUN RANGE KFFEC15 IN YA!IDSTARGliT -
uaiSht

a e Ran g e -yardsot p......'
teet 8000 eeoc .000 ''''0 10000 10500 riooo

10 -35 -32 -Zi! -26 -24 -22 -20
20 -70 -63 -57 -52 -48 -44 -41

ac -104 -94 -e, -,. -'2 -00 -01

40 -13'<1 ·126 -115 -105 -00 -es -m
50 -174 ·153 -144 -131 -120 -110 -102

60 -ID8 -10'3'1:1 -172 -1157 -144 -132 -12?

70 -N~ -220 _200 -183 -108 -154 -142

00 -2,77 -251 .. 22'.1 -20g -191 -176 -W2

90 -311 -282 -257 -235 -215 -1'<18 -183

",,0 _345 -313 -2tki -261 -239 ·220 -20'

110 -379 -344 -313 -2BO ·263 -242 ·223

18) -413 -375 -3U -312 -287 ·264 -21~",) -447 -405 -". -'''' -:110 -285 -26~

140 -400 -436 -;W8 -::504 -~M -:307 -283

1", -514 -467 -426 ·390 -'58 -3r'9 -30'
1~ ·M7 -497 -453 -41.5 -::581 -351 -323

tvO -oal -528 -481 -440 -40. -372 -343

100 -614 -558 -509 -406 -42A -394 -363
190 -648 -58' -537 -492 -452 -416 -sea

200 -OSl -61~ ·565 -517 -475 -437 --\0,

28) -747 -080 -821 -560 -521 -400 -/143

240 -813 -'40 -15'/6 -019 -5G1l -5?3 -48'
eec -81" -ROO -tai _670 -615 -566 -522

eo -'44 -86U -786 -720 -661 -fi08 -561

300 -10011 -Illll -840 -770 -707 -(;51 -601

eeo -1074 -978 -811-1 -820 -753 -6'#3 -040

:l4O -1138 -1037 -94\0 -870 -Ng -735 -678

""" -1002 -acse -icos -919 -ll44 -777 -717

380 -1266 -1155 -1057 -~69 -eso -B19 -750

400 -13~ -121~ -1110 -ioie -935 -ee 1 -795

420 -13113 -1.271 -1163 -1067 -981 -1103 -833

440 _1457 -13~ -icie -rn,e -1026 -945 -e72
400 -l:im _1:581 -126ij -1164- -1070 ...,"" -'10
eec -158' -1444 -1322 -1213 -1115 -10.27 -'48

500 -184!i -1501 -13N -1261 -l1OO -1069 -ge6

Ul2-N_J"
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hrt. ee , '1'I\bh c.

W. V. = 2600 F/S FUZE. BASE OfT. WK V

"'U-N-!"

TANGR'I' aon GUN - IWIGE KP'il')l:I..1'ID IN YARlS

" a p R • •• II_Verdll
Hell;;ht
at

Target

10500 10000 19500 20000 00500 ?olOOO 21500 teot

-, -0 -, .. -, -, ., 10
-14 -l3 -12 -12 -11 -10 -10 ec
-ro -19 -10 -17 -10 -to -15 eo

-27 -P.6 -2. -,. -22 -21 -19 40

-M -32 -w -29 -27 -2' _M eo
-u -36 -36 -35 -3' -3l -"" eo

-.. -45 -0' -40 _36 -:>6 .,. 70

-54 -51 -08 ..., -., -n -" 00

-et -57 -54 -51 -.. -46 .., 00

-'0 -,. -'0 -57 _54 -51 .... 100

_1:> -70 -M -" -59 -:>0 -53 110

-"' -?7 -7, -69 -65 -Ol .M 120

-8' .... -79 -74 _70 -07 .., '''''
-90 -90 -8' -80 -76 -72 -ee 140

-10:5 -97 -91 -60 -al -17 -70 150

-110 -tos -97 -91 -0' -02 -78 100

-111 _110 -to~ -97 -92 -"7 _8' 170

-1M -116 -109 -103 -97 -n -07 100

-1:50 -122 -115 -lO~ -10:5 -97 -'2 190

-137 -1"" -121 -114 -lOB -102 -96 000

-151 -142 -1:33 -125 -116 -11P. -lOti '00
_\64 -154 -145 -137 -129 -122 ·lU5 240

-176 -167 -157 -140 -140 _132 -125 ,SO

-191 -100 -170 -150 -151 -142 -134 esc

-l!O' -193 -182 -111 -101 -152 -1<4 eoo

_2HI -",. -194 -163 -172 -162 -163 sec
-.233 -Bl~ -OJ, -194 ·182 -172 -ies 340

-M. -231 _217 -"" -1'1::1 -182 -172 eec
_>00 -2" -229 _B16 -00' _l'ilZ -18' sec

-274 -257 -241 -2?7 -214 -002 -un 400

-268 -?70 -~53 ..238 -224 -212 -201 oOJ
-302 -263 -2D~ -249 -235 -222 -2LO 440

-31~ -295 -21'7 ->01 -240 -23:5 -220 <eo
-328 -J08 -?611 -272 -251 -243 -.29 460

-J4? '"321 -:~Jl -283 _2157 ·253 -esc 500

UNT&HaB:1' 4BOVll: G - llAI<l •
Hd~b1; .., R • n g e - r ••

ot
yo

Tarset:

:l"'Ce1; 10000 aeeoc 10000 IOWO 17000 17000 18000

10 -ll -10 -10 -, -. -8 -7

'"' -22 -,", -l' -l. -17 -to -15

50 -3J -3l -29 -27 -25 -'3 _~2

40 -<4 .., -:>8 -36 -34 -31 -'"
eo -05 -3l -4B -<5 -lE -39 -37

60 -e' ... -50 -54 -50 -47 -<4

70 -71 -72 -.7 -" -"" -se _Ol

00 _ae -0' -71 -72 -67 ... -""
00 -100 -03 -87 -11 -7' -70 -00

100 -lli -103 -., -,0 -84 -70 _73

110 -122 -113 -105 -'8 -'2 -Be -00

120 -133 -124 -11S ~lO7 -100 -.. _ae

150 -144 -134 -125 -110 _106 -101 -90

140 -155 -1<4 -134 -125 -117 -10' -102

150 -106 -154 -I"" -134 -125 -111 -110

160 _111 -164 -1"" _143 -134 -125 -117

t -c _lB8 -u~ -163 _152 -142 -1~3 _125

liJO -199 -195 -172 -te i _151 -141 -132

tOO -210 -1~6 -18' -110 -1"" -149 -139

,",0 -221 -,",' -Ii'll! _179 _167 -1:>0 -146

n' _24:5 -22' -211 -191 -184 -172 .161

240 _20' _247 -.50 _214- -000 _181 -175

060 -eee _267 _24' .232 _217 -'"'3 _100

eeo _368 _287 -eee -250 _233 -216 _l!O.

JOO -3'" -"," -287 -2" _.50 -2a" ·2111

aec _::152 ->28 -00' -286 _"7 -250 -234

340 -3':"3 -... -32' -003 _28' -26' -246

eeo -"'. -... -343 -321 -000 -,." -263

• lO _416 -.... -362 -... -al11 _",e _217

400 -sae -408 -.., -356 -333 -sia -292

.20 ..50 ..26 -400 -374- _04' -32'1 -:507

440 -461 _<49 -4-HI -alill _365 -342 -321

0"" -50' .... .." _400 -382 -358 -sse

460 -525 ..... ..50 .... -'''' -373 -ssc

500 -540 -sc ..70 -- -415 -386 -:.64

Pa rt Ill. Table C.

"Il-N-I"
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Part. ae , Tobh C.
Pltrt 211. Table C.

T GET A.BAll OVI< GUN - RANGE &1fEC'I'S ,. YARI>l
Jie1ght.0 p R ° n g e - y a r d • or
'I'erg6t

25000 25500 26000 20"'" 27000 27500 reel.

-3 -, -, ·3 -a -, \0-, -. -, -0 -5 -s 20
-10 -10 -9 -B -D -s 00

-14 -13 -\2 -11 -10 -io 40
-17 -16 -15 -\4 -13 -lE 50-w -1' -18 -17 ·1. -15 60

-2J -22 -2\ -20 -18 -17 70

-" -ee -24 -22 -21 oro 00
-30 -211 ·27 -25 -23 ·22 90

-33 -32 -00 -28 -26 -?5 100

-~7 -35 -33 -31 -" -" 110
-'0 ·38 -M -54 -32 .:30 t a
-43 -41 -3~ ->6 -;$4 -J' l30

_41 -44 -42 -30 -J7 -3::; 1'10
-w ." -45 ·42 -'10 -31 150
-5:5 -50 -48 -45 -42 ·3. 160

-" '''4 -51 -<e '4' ·42 170
-60 -57 -54 -50 -4' -44 100
-64 -60 -5' -53 -50 -4'/ 100

-67 -6'J -50 ·56 ·53 -49 200

.?4 -10 -8' -" -58 ."4 ""-eo -70 -72 -'8 -64 -59 '40
-B7 -8' -,a -73 -DO -e4 200

-OJ -8. -54 -'9 -74 .8' 2e<J

_100 -., ·00 -B5 -00 -74 300

-107 -101 -96 -a ·85 .'9 sec
-113 -107 -102 .QO -00 _B' 340
-100 -114 -LOB _102 -.. -.. 30O
-126 -l~ -11:5 -107 -101 -'4 300

-133 -126 -lUI -113 -106 -.. 400

-l40 -1:52 -12~ -118 -111 -104 420
-14.0 -1:58 -131 -124 -116 -lO~ 440
-153 -145 -137 _1210 -121 -113 460
-159 -151 -143 _135 -127 -118 .00

-166 -157 -119 -140 -132 -12:.l 50O

FE Ii( ROOTARGET .ABOVE GUN - RANGE E7 e1S YA

Ho"'''
rd •ot ".P R • nse-ya

Target

tellt 2""'" !2~O "",00 2:5500 '4000 24500

10 -, -. -. ... ... -.
eo -. -D ·0 -s -0 -,
so -14 -13 -" -lE ·11 -11

'10 -lE -is ·11 -16 -15 ·14
50 ~2:S -" ·21 oro -1' -1"

eo -l!8 -.. -25 -~4 -" -21

70 -32 -30 -29 -'B _?l'l -25

00 -37 -35 -33 -ol -00 -'B

00 -41 -39 -37 -35 -33 -32

100 .... -'3 ..., -39 -37 -35

110 -50 -47 ...5 -43 -4l -39

lro -55 -52 .... -47 -45 -42

'''' -eo -57 -54 "1 -48 -..
1'10 -64 -61 _00 -55 -5' -..
150 -,. -'5 -02 -59 -50 -55

"0 -" -,. -05 -OJ _,0 .5O

l70 _'0 -74 .70 -67 -OJ -00

\00 -0' -te _74 -70 -67 ·OJ
100 -8' -B' .," -74 _'0 -67

roo ·91 -8<l _B' -'S -74 -70

"0 _100 -95 _.0 -8<l -Bl -"
2.40 -lOg -103 _.d -93 ·BB -84

2W -118 -112 _106 -lOt -., -01

eec -127 -1'" -114 -106 -10.:3 -'B

300 _156 -129 _122 -116 -110 _105

33) _145 -1$ -131 -124 -HS -112

"" -1"4 -1" -139 -1.32 -125 -1l1l!
360 _163 -155 _147 -13\1 -1",)2 -1"

aec -172 -163 _15b -147 ·140 _133

400 -181 -172 -16' -155 -147 -1'10

42O -100 -100 -171 -1t1! ·154 _147..., -199 -aes -17\1 -170 -16;) _154

400 -roB -198 -lBB -178 -169 .161..., _217 '00' -190 -18<l -177 .168

500 -aee -215 "" -194 -164 _175

"12-N-l"



700 LB. C.S. SHELL MK VI

Pan BI.. !'able D.

M.V. ~ 2@O f/S fUZE, BASE OET. UK V

--(1'7-

..- "ari_'lo_ 111 _.ip, of P!'ojeo'Ule • ptlr oent

...... -e -<0 -, -a -1 0 .1 •• •• .. .5

1000 M lJl "
, • 0 -5 -, -14 -lO -M

2000 .. .. 20 15 6 0 -, -I' -26 -34 ...,
8000 57 46 .. '2 II 0 -12 -28 _,5 .... -58

4000 .. 54 4l. 27 13 0 -14 -27 -41 -55 -6'

5000 ,.
" cs eo 15 0 -15 -'" -4. -61 -77

6000 " 62 ., 31 15 0 -16 -'2 -48 -6. -ei

'000 77 6. ., " 15 0 -16 -32 .... -65 -62

6000 73 ss •• so 15 0 -15 -31 -48 -54 -61

eeoc 56 54 41 26 ,. 0 -1' -29 -45 -50 -'6

lOOOO 56 .. ss 24 12 0 -13 -26 -40 -54 _6S

llOOO •• ee 27 19 10 0 -10 -21 -33 ...5 -56

reocc 26 28 16 13 t 0 -, -15 _M -33 ....
UOOO 10 • 6 6 s 0 -4 -6 -13 -1' -25

14000 -10 -, -4 -. -1 0 0 0 -1 -, -,
l5000 -32 -25 -16 -ll -5 0 -e -s .,2 .15 .17

ieooo -56 .... -32 -21 -10 0 s 16 26 34 41

17000 -ea .... ..., -31 -15 0 ,. 25 .2 55 .,
16000 -106 -63 .... -41 -'" 0 eo " 56 ." "1"""" -135 -107 -70 -5' -.. 0 25 50 ,. s ''''
eoooo -15' -125 -05 -6, -31 0 eo 50 6' U6 146

2lOOO -188 -14,1il -Ul -73 -35 0 35 '0 10' 136 171

.BlOO ·2lS -15' -126 -6, -41 0 40 " U6 15' 195

"""'" -... -lb' -13' -Of ...5 a 44 88 132 175 217

24000 -28' -J»4 -1:52 _101 -50 0 .,
" 145 192 236

20000 ,,:,E7e -.'" -164 -1011 -54 0 5' 105 15' "'6 ."

26000 -- -235 -175 -116 -56 0 57 U' ,,0 225 260

Il'lOOO -.12 -M' -166 -123 -<>1 0 51 12. 162 242 ""
27700 -325 -25Il -li4 -129 .... 0 .. 125 191 254 317

. .: N-!"
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.Pan ... !'abb K.

.~ o. '!III :I.&BlH. :DJIO'f8 DI Y.UmS OJ' IU.HGI DUI TO

Part .... 'labl• .I•

·ROTA.'l'IOB or 1'HI KAMH, U'nCm IN Uilt8 07 lUNCII OOB TO

LatitUde flO· (Horth or a 'Ull

Lo

• ". 19 1'0 the number.
lor argument et bottan of tables use the sign tnat 1'ollows the number,

4AzilllUth mea.ured clookwise rrom the North •

ou
J. i:nuth ot Tllrget - degree• Azimuth or Target _ degree•_.

0 15 so 45 eo ,. '0 0 15 50 .. 60 '5 '0
_.

""rd. 100 , ee lOO 15. '''' 10. '0 100 "5 150 ,.. 120 10. '0 ""rd.
"'00 0 ..- .... +1.2- +14- +16- +17- 0 ... .,- .10- -re- +14- +14- "'00WOO 0 ..- .,5- +112- +26- +29- +31- 0 .,- .13- .lB- +22- +25- .26- <0006000 0 +11- '21- '50- +~6- +<C- +42- 0 .,- +17- +25- '50- -ss- +31:5- 6000
0000 0 +13- ...- '56- ...- +49- +51- 0 +11- +21- '50- +36- "1- ...- 8000

10000 0 +15- '28- +90- ..,- +55- +57- 0 +12- ••4- '54- +41- ...- -- 10000

lJJ)QO 0 +16- '50- ...- +53- +oil~ +61- 0 "0- ...- +36- ..... '50- +52- 1"'001<000 0 +17- +32- ...- +56- +62- .... 0 +14- .m- '58- ..,- +52- .S<- 14000
10000 0 +17- +33- ..,- +67- ...- +66- 0 +14- .28- +39- ..... .5... .55- 1600010000 0 +17- -ss- ..,- .58_ +64- +67- 0 +14- .28- +39- -- .54- +56· 18000

20000 0 +17- '54- -ee, .58- ...65- .08- 0 +16- .28- +90- +4Il- +56- +57- ecooo
'0000 0 +lB- .... ..,- -es- +66- ...61:1- 0 +10- ..,- ",- .so- '56- '58- .2000KOOO 0 .18- +:\4- +411_ .eo- +67'- +70- 0 .,5- +29- "1- +51- +67~ .SIl- """0020000 0 +17- +3~- ..... +Ei9~ +66- +68- 0 +15- ..,- .<0- .so- +55- +57- 26000

2'/700 0 +16- +31- ...- +53- +51l- ...61- 0 +13- +26- ...36- "5- .so- +51- 27700

:; ~~ ~
.225 ~ ••5 270 100 1'5 '10 a.. """ '.5 "0
315 300 28' mo '.0 545 '50 .15 500 28' mo

.b1llluth or Target - degree. Aziruuth ot Target - degrees

tltuds 60· (North or South) Latitude 70· (North or aou tb l
~l.JUl,H[l or l.urge,; - aegrsu Azimuth or Target - degrees

Ro... 0 15 eo 45 IlO '5 '0 0 15 eo 4' eo 75 90 .....""rd. 100 105 100 155 1'0 10. 90 lJ30 1'5 lSO ,.5 lB) 105 90 ""rd.
0000 0 ..- .... +8- .,- '10- +11- 0 '2- ..- .5- .,- .,- .,- 2000
<000 0 ..- +10- +14.- +17,- +19- .B)- 0 ... .,- .,. -ra- .1... +13- <000
6000 0 .,- +14- +19- +23- -ee- +27- 0 .5- -s- +1;:1- +16- .lB_ ...18- eooo
0000 0 .,- ..le- +23- .28- ..... +33- 0 ..- ..U- +le- +11l- +22- +22- 0000

10000 0 +10- +18- +26- +32- +36- +37- 0 .,- +13- +18- +22- ..... +25- 10000

1IDOO 0 +10- ."'- +28- +35- +31:1- +90- 0 .,- +14- +19- .... +27- +27- 1200014000 0 +11- +21- +29- +:16- ",- +42- 0 .,- +14- ."'- +25- +?..8- +29- 14000
1eoOO 0 .11- +.82- .",- "'37- +42- +43- 0 .8- +15- +21- +25- .28- .50- 11300010000 0 '11- ...22- +31- +38- +42- ..... 0 .8- +15- +21- +26- ..,- .50- ldOOO

=0 0 +11- +22- +31- .36- +42- ...- 0 .8_ +15- +21- +26- +29- .50- 00000

eeccc 0 +12- ..22- +32- ..S9- ...- -- 0 .8- +lS- ..22- +87- .50- +31- 20000
24000 0 +12;' ..23- +32- ..39- ...- .46- 0 +8- ..10- +22- +27- '50- +31- 2<000
26000 0 +11- "2~ +31- '58- +43,- +45,- 0 ..- +15- +21- +26- +29- .,,- .eeoo
27100 0 +10- -eo- .28- +35- +39- .<0_ 0 .,- +14- +19_ ...- ...26- .2"/- 27700

100 195 210 225 2<0 "5 2"/0 100 1'5 210 225 a40 a55 mo360' 546 " 33b .,5 500 285 mo .., 545 ," '15 500 285 2"/0
Azimuth or Tnr2et - de ••• Azimuth of Ta;r~t - d6l<:rees

lor argument at top or tables uae the s II that- 18 betolor ugument .1; top 0 tabl
"lor a.rgumont at kttca ot tabl.. U118 'tho eiBn that tollow. the nlnber.
• .u1mu.~ m..ured olockWi.e t'raD the North.

IAUtude o· L...Utude 10· tKor'Ul or South..... lUI. or :nuog8,.; - a.ergree. .Lll.I.JIIU_ or '1'8.rg"" - a.egroe.

BaDg. 0 10 50 •• 60 ,5 00 0 10 eo •• eo ,.00 .....,.,... 100 16. 100 rse lB) 10. 00 100 165 150 10. lB) 105 90 """.
lOOO 0 .5- '11- .15- .18- .21- ..... 0 .5- +11- .15- ...19- .21- .21- JJ)OO

WOO 0 .10- .B)- .26- ..... • 36- -- 0 +10- .B)- .llI3- ....- .36- .59- WOO

0000 0 +14- .m- • 36- ..,- -se- '50- 0 .14- +27- .36- ..,- +52- ..... eooo
dOOO 0 Tl7- -ss- -- .e?- +0'" +00- 0 +17- ,,2- ...- .56- ••0- .,5- 0000

illJOO 0 ..19- +S1- ••a- ..... +71- .,.. 0 .19- .55- +52- +0,- +71- ,,0- 10000

lJJ)<lO 0 '21- +40- .56- +0'- +71- +00- 0 .B)- .59- ..56- +68- +76- +79- 10000

HOOO 0 ..... ""- .llO- .,.. +81- +84- 0 .21- ..,- .58- +71- +00- +85- lWOO

16000 0 ..... "0- +01- .,.. ..... +86- 0 ..... ...- +00- .,... ..a- +85- 16000

lOOOO 0 ..... ..... ••a- .,... +84- ..,- 0 +22- ..... +01- +74-· ...- -- 10000

JJ)OQQ 0 ..... .... +01- +.,6- ..... ..... 0 ..... ..... +01- +15- .... ..,- JJ)OQQ

.0000 0 ..... ..... ..... .,8- ..,- ...,- 0 ..... ...- +Oa- +76- +85- ..... .0000

2WOO 0 .... ..... ...- +79- ..... +91- 0 ..... ..5- ..... +77- -- +BIl- MOOO
ll6000 0 ..... ..... ..... +77- -ee- +BIl_ 0 ..... ...- ..... +76- +85- ..... _0

m700 0 .21- +<C- +57- +0'- +77- .00- 0 .B)- -eo- ..56- .lIB- +'16_ +79- I ''''00

100 19. no ... "'" ... 2'10 100 195 210 ... "'" "5 a10

IlOO M. seo n. 500 ... mO IlOO "'5 .50 51. 500 285 a10
J..B1auth ot Target - degl"ee. AZimuth ot 'I'!l.rget - degre••

Latitude 00- {North or south) Latitude 30- INorth or Southl
.b1JlD1101l or Target - deer-. Azimuth ot 'l'llrget - degrees

..... 0 10 B) •• 60 ,. 90 0 15 50 .5 eo '5 '0 Ro........ 100 16. !OJ 15. lB) 10. 90 100 16. 150 1'. lB) 10. '0 ,..,...
""'" 0 .... .10- +14-- '18- .B)- ,B)- 0 .0- .,- .1... • 16- .lB- .18- B)OO
<000 0 +9- ..19· ..... ..... '56- '2'1- 0 .,- +17- .... • 50- +~3- ..... <000

6000 0 '15- ...- .56- ...- ..,- "1- 0 .la- ..... +:13- "'- ..0- ..,- .000

0000 0 .16- ..SI- ...- .5'" +59- +OJ>- 0 .11>- .llI3- +90- ."'- .55- +51- 0000

10000 0 .18- .55- ..,. +00- +0'- .70- 0 +l'i'- .,2- ...- +56~ "2- .... 10000

12JOJ 0 +19- .36- "0- +65- .,... .,... 0 .18- .55- ..,. +00- ..,- +6\}- lJJ)00

14000 0 .B)- +<C- .-56- -se- +'i'6- +7\1- 0 -ie- .56- +52- +0,. +'i'0- .,2- 1<000
16000 0 +81- +<!- .57- +70- +78- +81- 0 .HI- +37- ..... ..... +7'. +74- 16000
.00;;0 0 +11- ..1- .36- +71- +7g· +8'- 0 +1\}- sse- .50- ..... • 73- .715- 18000

llNOO 0 .21- ",- +59- .,... +00- ..... 0 ."'- ..... .... +06- .74- +76- 00000

2lJXJO 0 ..... ..2- .eo- .7::!- +81- .... 0 ."'- .39- -se- +0,- .75- +77- '0000

84000 0 .... ...- "1- .,.. ...- +8ll- 0 ."'- +39- .56- +08- +76- .,8- 1l4OO0

26000 0 +21- .... ..,. +70- "1- .... 0 ."'- +3t!- +55- +67- +75- .'71- eeooo

m,OO 0 +19- .36- .55- +05- .,... .,... 0 +lB- ..... ..,- .eo- +67- +0,. 27700

100 1•• 210 "'" """ 1155 m 100 1•• no ... Me ... "0
sec ~ :530 aJ.5 :DO ees mo IlOO "'5 ..0 01' 500 ... 270

.A.z1IlLutb ot Tar'llll - d """ee u1JmJ.tb ot Taroret - dea:r...

• t .. UIIe the atgn tha"t is betore tile numbor.

"12-N-l"
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700 LB. C.S. SHELL MK VI M.V. =26J0 r/s rUZE, BASE DET. MK V 700 LB. C.S. SHELL MK VI M.V. = 26JO r/s rUZE. BASE OET. MK V
Part 26. Table J'e. •

..... IncreaslI in MuZzle Velooity - roo' per aOClon4

yards go 100 no '00 '00 '''' ''''
1000 " ,. 8' 88 ss 10' '10
lJlOO '2O ,ea 15. ". 18' all 218
3000 100 . 211 ... ". ". "0 m
4000 ••• '" "'. '" ..0 388 '15"5000 005 ... ." 408 .., "0 OlD
0000 300 "'0 "0 ceo 520 501 .01

7000 ." 45 • '<'3 54' "5 042 '88BODO .., 51• 50 • 015 '0' 718 "0
0000 "" ,.. '00 '" '" 700 ..,

10000 sec ." 07. 735 ,go 8'. ,,,,
11000 '" 6:>. 72. 79O .50 ,.. ,.,
120UO '00 '0' '" 54. '" '8' 1054.
13000 '" ,.. ." "" ,., 1041 rue
'4000 '0' ,., 800 vav 1017 lO~6 1115
''''00 ". .'8 '01 '6' 1065 1146 1200
'0000 70. ass ... 10.25 1111 1191 1283

17000 ". 00' ". 1066 1155 1244 "3418000 628 '21 101~ 11ue 1l~8 un '054
10000 8" ,,,

10'" n45 ,... 133~ 1435

00000 81>0 "0 10811 1100 '288 1300 "88

2lOUQ '" 1026 11.211 1232 13~5 14~0I 1542
'2000 go, 1063 U"/O 1277 '054 Hill 1596
23000 ,n 1101 121' 1323 "34 154' 1050

.4000 1026 1141 1255 1370 1485 '60' In6
'5000 1063 llB2 '00' 1420 ,5<0 1060 1780
26000 1103 1.2.27 1352 1477 '60' 1728 ,...
27000 1152 12tl3 1415 1547 16iQ 1814 "46

27700 1195 133P. 1470 1608 1747 18m "'28

MlJZZI..K m.ocI'l'Y, BrnOT IN YAHOO Oll' AANWi. DUB: TO IRCRRA8E IN
., RANGE DUB TO IHCHEASX INIIJZZLE VELOCITY. :uncr IN URIS 0 ,

...".. lDOreue in Wuzzle VeJ.oc1t1 - reot per lie ecnd

eo so '" sc 00 '0 80ra- 10

" ae .. " .. 51 OS1000 , .. ., " -e eo 1.00 113lJlOO ,.
'" 14' '0'0000 21 ., es •• 10 •

se ., no '" 105 '" '214000 ee
o. '0' '" '" "" '" '71"'00 ••

'" eo reo '" '" '" ". '"6000

si '" ,eo .28 '" 31' 50''000 45
'0' '53 ",. ... "'0 .., <0,eeoc " ", '08 ... 281 53' ". .'"g()QQ 50

'"
,., 24. a05 ... ." 48ll

lOOOO "
l3l ,., .'" • 28 ". ." 52•

'1000 50
.00 550

llJlOO '0 ,<U 210 "" .50 .",... '" '"'lJlOO ,. ,.. ... ... 370

'50 ... •n ... .., "0 0 ..14000 ,. ...16J 245 ". "" 48ll .",SOOO .,
170 ." >40 ... 510 5go ...

,<lOOO 55

177 ee5 ... .., ." .", ,0'
"000 88

e4~ '50l8000 sa '53 .75 ." ." 551

ss '00 335 OS, ." ." '" ,..
'gQOO

,O? ". ... ... ". ". 70'8>000 ss

8>. ." 40' 512 015 717 .0021000 '0' ,,, 318 ... 500 .., ,.. 8'"eaoc 100

'" '" 439 .., ." '" 880esccc '10

ea "" .54 508 .8. ,go .n24000 n.
"5 ... "0 eea '0' 8" ,..

'5000 117
121 .., 505 .., "0 ,.. 850 .80

2WOO

", m "'. ... '52 8" 1021
"'000 "0

'30 '00 '" 5" 050 700 ". lO~i
27700

wl1_N_l"
"12-N-l"
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700 LBo C.S. SHELL ~K VI M.Vo = 2600 r/s rUZE, BASE DET. MK V 700 LB. CoS. SHELL MK VI
Pert 26.. Table J'b.

M.V. = 2600 r/s rUZE, BASE DET. MK V

Pert fa. '1llble J'b.
MUZZIJI: VELOCITY RlI'FECT IN YARUS OF RAmE. DT.JE TO DECRltASK III

Range neeeeeee in Muzzle Veloc1 ty - feet per second

yard. IK) 100 no lro re 140 150

10UO -,. -72 -70 -8.2000 -'4 ·101 -108-128 ·142 -156 -170 -184
3000 -189 -rog

-1l/8 -212
-2::1) -251 -271 -292 -313

4000 -241 -274 -301 -328
5000

·300 -383 -410
-;j()3 -336 -36l/ -40' -4'" -470 -503

6000 --356 -396 -435 -174 -513 ·553 -lS'il2

7000 -407 -453 -4g8 -543
8000

-587 -632 -677-4l.'i6 -50. -557 -607 -651 -707 _75"
9000 -50. -551 -613 -668 -723 -718 -833

10000 -54' -605 -666 -126 -785 -e4. -00'
UO()() -58' -651 -716 -780
''''00 -025 -694

-844 -909 -'il13
-763 -832 -'il00 -9MI -1038

13000 -662 -735 -008 -881 -'il53 -1026 -lO'il'iJ

14000 -6'116 -773 -850 -sa- -1003
15000 -728 -00. -890

-1000 -1156

16000
-szi -1051 -1131 -lEI0

-750 -BH -'211 -1013 -1090 -1100 -1263

17000 -791 -B7B -966 -1053 -1140
10000 -821 -lI12 -1003

-1227 -1314
-1O'il3 -1183 -1274

1l100U -851
-13tH

-\:146 -1040 -1l:l4 -1227 -1321 -14.15

20000 882 -UOO -1077 -1115 -1272 -1359 -14M

21000 -\ll4 -1015 -UIB -lEI7 -1318
23,lW

-14.lH -1519
-947 -lU51 -1156 -1261 ~1365

23000 -eec
-HOg -1573

-1080 -11'il7 -1305 -1413 -1520 -1028

24000 -iois -1125 -1237 -l34B -1400
2r.JOO -1()45

·1571 -1682
-1160 -127tl -1:5BII -1504

26000 -1075 -1l'il3 -1310
-ieie -1133

-1426 -1543 -1660 -1777

27000 -1103 ·1222 -1341 -l4.:;;'il -1577 -16\14 -11:110

.e77UU -1130 -1252 -1373 -1193 -1612 -17:30 -1 ....

I.IJZ2LB VRLOOI'l'Y KITlWJ' IN YARDS 0' RlmI DUE TO DECREASE IN

Ila"". Dl!lor'ea.8e 1n Wuzzle Veloo1ty - teet per lIecond

yor" 10 eo 30 40 50 60 70 00

1000 -7 -15 -22 -20 -'" -<5 -51 -58

B>OO -14 -20 -<5 -57 -71 -85 -100 -114
5000 -21 -.. -'5 -84 -105 -1'" -147 -168

4000 -28 -55 -82 -110 -137 -105 -HIE -2'"
eeoc -34 -'7 -101 -135 -108 -.,. -ase -270

6000 -<0 -7. -ll\jl -15" -108 -258 -278 -817

7000 -<. -0> -1'" -162 -221 -272 -311 -362

ecce -01 -102 -153 -20' -'54 -30' -355 -<0.

\1000 -56 -U8 -168 -824 -21. -335 -3\11 -446

l.OOOO -61 -122 -lB8 -243 -303 -"'. -425 -485

llOOO -.. -151 -lg6 -261 -326 -391 -457 -522

1.lSXlO -70 -l3\j1 -.,. -218 -348 -<17 -487 -556

13000 -7' -147 -221 -"". -"'8 -44' -515 -588

14000 -78 -155 -233 -310 -387 -... -54' -ere
ieooc -el -162 -244 -'25 -40. -<87 -567 -'48
lOOOO -es -Ie,. -- -B31i! -<84 -508 -5li1E -1576

17000 -'" -176 -"'. -555 -441 -.28 -61e -103

ieccc -0> -iss -214- -,ee -457 -548 -039 -730
10000 -.. -180 -B84 -:579 -<7. -568 -663 -157

BOOOO _.8 ·11il6 -"". -5g3 -<01 -58. -1587 -785

.lOCO -10! -204 -30. -407 -50. -1310 -712 -613

aeooc -106 -211 -311 -422 -.21 -632 -1'!J? -842

20000 -10. -21. -528 -457 -546 -(HiS -'1'63 -872

B4iOO -113 -... -Balll -<.2 -565 -671 -789 -001

.25U00 -117 -234 -'50 -<.7 -585 -esa -814 -.30

2wVO -121 -841 -561 -481 -601 -700 -e5. ·\lIS?

270W -125 -24\j1 -313 -.., -sts -741 -86' -...
21700 -12\1 -257 -564 -510 -eae -761 -B85 -1008

~;,

"12-N-'"
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, 0 LB. C.S. SHELL YK VI Y.' .• 2600 f/S fUZE. BASE OfT. YK V 700 LB. C.S. SHELL MK VI M. V. : 2600 f/S fUZE. ,BASE OET. MK V

do 2Q fl 1n.). ••n .
..- Deor••• 111 ,Ur Dadv - per o.nt

,..... , io H l' 11 14 III re

lOOO 1 1 1 1 1 , • •
eeoc 8 , 10 rc H 12 10 ":lOOO 20 .. "" or llll 81 .. ""
"'00 .. -. ., 81 ee " 64 ..
:lOOO 01 .. re .. ... go "', 10'
6000 0' " 10_ m ,.. 11111 14_ lll_

'000 leO ". 14' 16. '" 100 20_ ."
BOOO "" 177 1" '13 B5l '408 ... ...
ilOOO 201 ... ... .., .., ,15 ... ..-

10000 14' I?' 50' .50 3118 see '14 ...
riooo .., .., 3M .,0 43' ... 000 ...
12000 ... .-, _52

_..
51' '53 '" ...

12000 '11 '''' 00' ... 000 ... ... ,..
14000 ", ... "', ... ... ,00 00' ...
15OlOO 340 00. ... ,.. '" 057 .., ....
16000 .,,, 000 762 OU ag, "0 lJ>44 111.

"000 '" '" 841 ,.. lOll' "'0' ll?! 125'
lBOOO ,.. ... ... 1O., 111:1 100' liDO 10..
lilOOO B50 ... "'.. 1125 1220 1318 ,..., lll..

20000 004 '0'" 1117 1_ '''' 14<7 1550 16'78

BlOOO ." ",., 120' 1514 '''' 11561 leB4 lao,
'2000 lJ>4. n" ,.., 141' '''' 1675 lBO' 10m

2:lOOO llU 1'" 1876 1110. "" 1781 lil!! -,
24000 m. 1314 1_ '''' 1141 1"" 00.. no.
B6000 l23ll 1_ ,... ,... IBM ,,00 11.. zoo.
B6000 150_ ,..- 1615 1771 ,." 20" .201 ....
I?ooo ll7D 1530 1'PO' 1071 2041 .IUi ,.., ....
I?'OO 14" 121"1' 1772 ,.., 1114 '50' .... ....

DIti3I'r'i. DFIC! IN 'tJ,RD6 Oll' }WIGi.

Ila_ o.crea ll • 1n J.lr u..1 ty - perc_to

2 , , 5 e , a,.,... 1

U 0 U 0 1 1 1
lOOU 0

2 a , , 5 a ,
woo 1 re la
ecce e 5 t , H 10

• rs 1'1 21 25 eo "",00 ,
" 21 27 ,. n 408 '"",,00 , '0 "6000 lU eo so '" 00 GO

27 41 55 ao 01 ae loa
"'00 14 124 142
6000 la ss 5> 71 ec loa.. ., es H' 104 ''''' '".000 ea .. 62 lU' '"

164 raa 21"
10000 27

ee .a 101 16' m esr ..,
lluOU " 77 H. 105 104 E:,s3 27' '12
la,iuD " so 135 11'" ,.. 27' "a ,..
recoc .,

103 135 2'" 2<lO ~13 36a 420
rsccc 51

ll7 '" p.J5 ese 355 ". .,a
10000 :>8

.5 131 lOa 26' .., "'0 4a, ,.,
10000

140 2lP 2<;l~ '71
,., 524 we

17tlOO " :>81 "a
leJOO eo 161 '43 '" 410 4g5

M' .'" '"l~,OOO ee 177 267 sse .,,,
eci :»0 "0 50' .0> '"20000 se 103

208 '" 421 5" 639 750 flO'
21000 lU' AU' gp,
,2000 nu '22 ". 451 567 W4

'36 357 ." 602 72" B~4 '0'
aeooo H'

,00 '" 50' 6Jg ,., .0, '0"
'.<.000 124 '51 lO'il4.

>.0, .", 53' ,,0 aio
2E()OO '''' lun
'6000 13' 270 '" 560 '05 652 1000

290 438 ""
,.. .O? 10M 1213

27000 1<0'.

JQ' 456 ;1' '71 ":Sf 10\15 12tH

27"'" 150

p.,rt 2fI. Table ue ,

"!2-N·!"



700 LB. C.S. SHELL MK VI M.V. = 2600 Fls FUZE BASE OET. MK V
700 LB. C.S. SHELL MK VI M.V. 2600 FIs FUZE, BASE DET. MK V

.JRKA.,'iE IN 5lil- P. I'Ind zg.5 + in_.
lnor_•• in .Ur Deuity - per oent;

,..... , 10 II 12 11 1< 15 "
1000 -1 ·1 ·1 ·1 -1 -. -. -.
8000 -8 -, _10 -10 ·ll -1. ·11 -lO

1000 .J» -EO ·.5 .., ·20 ·01 ·54 '5O

<000 ·58 .., .., -Il -'" -50 ... -ee
5000 .., ... -" -e. -", -'5 _102 _109

1000 -e, -" -IOlil -119 -11l1 ·l~lil _14.9 -15\1

'000 -122 -!:ill -Hii -rea -176 -100 -8:>, _El?

IlOVO -1'" -176 -194 -an -28. -247 -... -lB.
0000 ·1" -221 -.., -265 ..., ·10' -:3:11 -303

10000 .... -270 -2~6 -,'" _.50 -~76 -, ....
llOOO .- -au -:S5:.'1 -185 ..,5 -.., .." _010

18000 -eae -376 ..,. -44' ...5 -521 -558 -OIl'
11000 -'00 -saa ..,. -016 _1557 _5!i1B .... -680

1<000 .... ..n -'58 -,", -CS31 .." -ras _768

11000 -4.!il9 -652 -60' -.'" _708 .,,, .eo, -ees
11000 -M' ..16 ..,. -781 -767 -eea -... .,..
17000 ..17 -... .,.. -eos -en -lil33 -"94- -1054-

iecoc -681 -762 -e•• -e01 -'60 -102"1 -10"3 _116!i1

10000 -,.. .... -000 -"75 -1049 -1123 _11lil6 _1257

00000 -aio -BlI' -"71 -10M -nee -IElB -121i17 _Ui74.

81000 -8,. -". -1051 -11S6 -11':24 -131L1 -13i4 -1477
.8000 -lial -1021 -1122 -1215 -1307 -13018 -1487 -U:in~

.1000 -lilS? -lOBV -UBi ·1288 -raes -aSl _1575 -1666

8<000 -10<0 -lH? -1215:.'1 -1351 ..14{)'il -reeo _165'ii1 -17M.

.0000 -10112 -1'" -U15 -1424 -l~l -1636 -17~ ·18<1

80000 -U45 -1202 -13'78 -14112 -1604 -1713 -IBEI -IV27

27000 -lS). -1:520 -1<" -11565 -1682 -1'1'il6 -lQ08 -2018

"'700 -1M5 -lIS?2 -1-""" -1.61lil -17:"'il -le51 -191.2 -aJ~5

AIR DJlEI'l'r UJ'BC'l' IN YARW or RAl«n DUB TO Die
d 51 e 1.J• an . n

llano· Increa•• in J.ir nenal1:y - per oent;

,.- 1 • S • 5 , , a

1000 0 0 0 0 0 ·1 -1 -1

8000 -1 -e -, -s •• -5 ., -,
1000 -. -5 -, -, -ll ·11 -1' -la

<000 -. ., -ll _17 _21 -.5 ·w -..
5000 -, -1< -er -In .S< -41 -.. .S<

eeoc -10 -8:> -:lU -<0 -50 _00 -'0 -"
'000 .1< -In .., -S< -ea -a. -05 -ioa
8000 -18 -.5 _5' -'" -88 ~lO6 -123 -14,1

IlOOO -.. ... .., ... -110 ·183 _155 -111

lJ)OOO -8"/ -S< -el -108 -i.as -16e -leg -21.

nocc -55 -05 -" -1811 _162 -!lilt, _226 -...
18:>00 ·1Il -" -114. -152 -100 -... -"5 -w.
1&>00 -.. -ea -132 -116 -fig ..., -w, ....
1<000 -Ol -101 -Ull -8:>1 .250 -2lil'Ol -... -...
15000 -.. -U5 -I'll -227 _1'B2 -331 ·Slile ....
"000 .'5 -181/ _I\i12 -'S< _316 _311 -... _4lilB

17000 -" -1« -214 -... -:531 -U\iI -eee .e02

l8000 -" -150 -... -312 -58' -... _5 ee -60'
asooo -a' -17:1l -... -54' .... _506 -.., .."
lJ)()OO -'5 _188 .280 -371 -'" -550 -0" -'"
21000 _102 -8:>5 -10' -<00 .." -5lil21 .ea, -veo
'8:>00 -lOg -217 -32:/1 .... .551 -633 .,.. ....
8lIOOO -116 -eec -MlS -- -50< -672 -778 -ea.
eeooo -lE2 -.., -"'. .." -sss -70' -sai .. \i1l51

Z5000 -118 -255 ·580 _50. -0" -74.5 _BO' -1il18

eeoco -1:35 .... -31,111 ·088 .... ·7a,8 .005 -1026

"'000 -14.2 -eaa ..8:> -556 ..00 -e21 -'50 -1017

",,00 -it.? -81/. -435 _576 -71t. -eoo .'s< -1110

~lH DKmIT'i D'tICT IN YAllIl9 or IUJlGB DUll: TO IHCRBASK IN (e~· r
FlIrt Ia. Table Db.
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700 LB. C.S. SHELL ;jK VI M.V. = 2600 F/S FUZE, BASE OET. MK V 700 LB. C.S. SHELL MK VI M.V. =2600 F/S FUZE. BASE OtT. MK V

RIWl WIND DP'BCT Df Y..lRDS 01' RANGE DUE TO

NOTE: The 1"8.ll@:e etfeots due to a head wind are 80 nearly 1dent teat in
numerical vaJ.uo to those for a rear m. nd that the above table
with signs changed s houkd be used tor head wind e1'tectll.

Pert Ia. Table I.

..... Rear W1nd - mile. per.hour

yard. 5 10 15 eo as 50 '5 40 45 50

1000 0 1 1 1 1 a a 2 2 •
0000 1 2 2 s a 4 5 5 6 7

~OO 1 • • 5 e 8 • 10 1. 13

4000 2 • 6 8 10 13 15 17 10 .,
5000 e 6 • 12 15 19 22 25 28 31

6000 4 s " 18 22 26 31 35 eo 44

7000 6 ,. 18 24 eo 35 41 47 53 50

8000 8 15 23 31 39 46 54 61 6' "
~OOO 10 10 es 39 4' " 50 78 88 '8

10000 12 M ee 48 60 73 85 97 10. 121

11000 15 as 44 ss 73 8: 10. U8 lZ2 1<7

12000 18 35 53 71 88 W6 1M 142 159 177

15000 21 42 63 .. 105 126 147 168 189 .W

14000 25 50 74 " "'4 148 173 lO7 222 247

l:>OOU .9 58 86 115 144 173 "'. 250 259 288

16000 33 67 100 133 166 lJD() 233 26' 300 333

17000 38 76 US 153 '" '29 267 50. '44 382

18000 44 87 131 17. 218 261 ece 34';:1 392 450

19000 50 ss 149 198 248 297 34' 396 44. 495

",UOO SO 112 168 224 200 "'6
,,. 448 504 560

21000 63 126 18' 252 .,5 379 442 505 S08 631

20000 71 141 21. 282 353 424 495 566 636 707

2>000 " 157 236 314 30. 472 650 620 707 760

24000 67 174 260 347 434 621 607 6•• 781 868

25000 cs 191 286 381 477 572 "7 762 858 903

26000 104 009 31. 417 521 625 750 B34 '38 W4,

27000 114 '21 341 454 567 681 7" "'9 wa2 1l~6

21700 121 04' 353 4B4 605 72' "7 '68 W8' "W

..... T..pereture ot ~lr - degre•• h~.1t

yaN. 0 lU 00 50 40 50 ., 50 70 80 00 100

1000 -7 -. -5 -, -a -1 0 0 • 1 •• .. .5

0000 -, -7 ... -. -, -1 0 0 1 e 5 e

>JOO -7 -. -4 -, -. -1 0 0 1 2 e •
4000 -1 0 0 0 0 0 0 0 0 0 0 0

ecce ... .. ., .1 0 0 -1 -, -4 -5.., '7
6000 18 15 1.2 , e s 0 0 -, _6 -, -1'

7000 es M 10 14 , 4 0 0 _5 -10 -15 -00

aooo 41 54 .7 eo ie e 0 -1 -8 -14 -21 -28

0000 .. 44 35 20 17 8 0 -1 -10 _10 -28 -"
lOOOO 55 54 ., sa 21 10 0 -1 -12 -23 -34 ....
11000 78 .. 51 sa es 12 0 -1 -14 _EB -41 -54

10000 00 7' 50 44 ., ,. 0 -. -17 -.. -47 -62

WI .. 51 50 •• 15 0 -a -l; -35 -5' -70

1>000

112 .. 7' 55 35 17 0 _2 -" -40 -59 -77

14000
101 80 50 30 18 0 -. -2' -4, -.. ....

1:>000 1.2 _2 -M .... "'6 -00

16000 130 W8 86 54 4' 00 0

115 so '7 44 21 0 -. -25 -48 -71 ·95

17000 1>0 ·26 _50 ·74 -'8
li>OOO 140 117 95 59 ., ae 0 _2 .., _51 ·75 -go

10000 142 118 ,. 70 ee '2 0 -.
130 us se 50 45 21 0 -. -26 .50 -74 -97

",000

W8 86 54 .2 eo 0 -. -2' -47 -50 -91
21000 150 -4l _50 -80

20:>00 U4 .5 ,. 56 57 18 0 -a ·.1
·52 -47 ....

BlIOOO .0 75 50 44 .. 14 0 -. ·17

57 48 ee 2B 18 • 0 ·1 -U ·00 ·50 -40

esccc 0 0 -. -5 -8 -11

25000 15 1> U 8 e • .1> .10 .26
"",00 -.. -2ll -2' -17 -11 -5 0 .1 .7

-" ." ·63 "7 -31 -16 0 •• .18 • 54 .50 ...
21000

-14J -ll~ -,. -70 ... _'2 0 •• .27 .51 .75 ."
21700

"'r~ 2a. Taollll H.

I'XWPKRA'I'URI (XU9TICITY) U'1ZC'1'S IN yAJIDS or RANlDl: (fig- F 1

"!l-N-I" "11-N-l"
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in .a. I in degree•

..... cec.. Wind. an•• per b.our

...... io '" >0 40 eo 10 00 >0 40 50

1000 0.1 0.' 0._ 0.5 0.6 0.01 0.01 0.02 0.03 0.04-

0000 0.' 0.5 0.8 1.0 1.' 0.01 0.03 0.04- o.oe 0.07

3O<JO 0.' O,a 1.2 1.6 2.0 0.02 0.05 0.07 0.09 O.li

<000 0.6 1.1 1.6 2.2 2.7 0.03 0.06 0.09 0.12 0.15

5000 0,1 1,' 2.1 2.8 '.5 0.04- 0.08 0.12 0.16 0.00

0000 0.' 1.1 ',6 '.5 '.' 0.05 0.10 0,15 0.19 0.24

1000 1,0 e. 1 e. 1 ••1 5,1 0.06 0.12 0.17 0.23 0.29

ecce 1" e.a '.6 ',a 6.0 0.07 0.14- 0,00 D.27 0,34

sccc 1" e,a ••1 5.5 6.' 0.013 0.1e. 0.23 0.31 cess

lOOOO 1.6 '.1 '.7 6.' r .e 0.0'01 0.1.8 0.20 0.35 0,"

11000 1,6 ;5.5 5.' 7,0 6.8 0.10 0,00 0,00 0,40 0,50

10000 '.0 e.e '.' 7.8 9.6 0.11 0,22 0.33 0." 0.55

13:>00 ••• '.' 6.5 8.7 10.9 0.12 0,24 0.37 0.49 0.01

14000 ••• ,,6 7.2 iil.6 12.0 0.13 0.27 0.40 0,54 0.67

15000 '.6 5.' 7.9 10.5 13.1 0.15 0.29 0.44 u.ss 0.74

16000 e.e 5,1 6,6 li.' 14.3 0.16 0.32 0.4-8 0.64 0,80

17000 ',1 6.' 9.' 12.4- 15.5 0.17 0.35 0.52 0.70 0.87

ieooo a.e 0.7 10.0 13.4 16.7 0.19 0,38 0.06 0.75 0.94

10000 ',6 7,' 10,6 14.4- 18.0 o.eo 0.40 0.61 0.81 1.01

20000 ',6 7,1 li.5 15.4- 19.2 0.22 0.43 0.ti5 iJ.86 1.08

aiooc '.1 8.2 12.3 16.3 ro.' 0.23 0.46 O.tHI 0.92 1.15

eeo,» ••• 6.6 13.0 17.3 21.6 0.24 0.49 0.73 0.97 1.22

aeo,o '.- ',1 1:5.7 JB,' 22.8 0.20 0.51 0.77 1.03 1.28

24000 ',6 ',- 14.3 HI.l 23.9 o.Zl 0.34 0.81 1.08 1.34

25000 5.0 10.0 15.0 ec,o ".0 0,26 0.56 0.64 1.13 1.41

eecoc 5.' 10.5 15.7 21.0 26,' 0.29 0.59 0.68 1.18 1.47

27000 5.5 11,0 16.5 22.0 Zl,5 0.31 0.62 0.93 1.23 1.54

enoc s.e li,5 17.3 ea.0 28.8 0.32 0.ti5 0.97 1.29 1.61

"ll-N-l"



700 LB. C.S. SHELL MK VI M.V. - 2600 F/S FUZE, BASE OET. MK V 700 LB. C.S. SHELL MK VI M.V. = 2600 F/S FUZE, BASE OtT. MK V
Part 81. 'Dible K. Part ae , Table K.

~Q]f 0"1 THE E.Ul'IE, DEFLECTION EFTEC'I'S IN MIL9 DUX TO

Latitudo O' LGt1tude 1.0" North
lmIth ot Target - degl"8a. llillJUth at Target - degreea...... 0 eo 00 1lO '''' 100 100 0 eo 00 1lO '''' 10) 100

_.,.,... sec "'" IJ)Q 2'10 "'" 210 100 0<0 esc soc 270 ll4D 210 100 yard.

1000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 "'00
<DOO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1+ ~.l+ -0.1+ -0.1+ -0.1+ -0.1+ -0.1+ <000
llOOO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1+ -0.1+ -0,1..- -0.1+ -0.1+ -0.1+ -0.1+ 0000
OOO<J 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1+ -o.r- -0.1+ -0.1+ -0.1+ -0.2+ ..0.2+ 6000

lOOOO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2+ -0.2+ -0.2+ -<>." -0.2+ -0.2+ -0.2+ lOOOO

,0000 ..0.1- 0.0 0.0 0.0 0.0 0.0 -<>.1 -0.2+ -0.2+ -0.2+ -0.2+ ..(J.E. -<> ... -0.:3. 10000
'.~ ..v .1- +0.1- 0.0 0.0 0.0 -0.1+ -<>.1 .a- -0.2+ -0.2+ -0.3+ -0.3+ -<> ... -0.3. 1<000

) +V.l- +0.1- .0.1- 0.0 -0.1+ -0.1+ -<>.1 -0.2+ -<> ... -0.3. -0.3+ -0.,,+ -0.4+ -0.4+ ieooo
,J +J.2- +0.2- -c ,r- 0.0 -0.1+ -0.2+ -0.2+ -0.2+ -0.2+ ...Q.3+ -<>." -0.5+ -<>.5+ -0.6+ 10000

.~ .s .0.2- +0,1- 0.0 -0.1+ -0 •.2+ -0.2+ -0.3+ -0.4+ -c.e- -0.7+ -0.7+ IJ)O<JQ

i ..,.', .,_ +0.3- .0 .... 0.0 -o.2't -0.3+ -<>. -0.1+ -<>." -0.3+ -0.5+ -0.7. -0.9. -0.9+ ''''00
..J ...,.5- .0.5- .0 ..... 0.0 -0.3+ -0.5+ -<>.5 0.0 -0.1+ -0.:5. -0.6+ -0.\1+ -1.1+ -1.1+ 2<000

...,.;;,v.jQ +0.6- ..0.7- ..0.4.- 0.0 -0.4.+ -0.7+ -<>.8 +0.2- 0.0 -0.3 ... -0.7. -1.h -1.1+ ~1.5+ 26000

21700 +1 2- +1 0- ..0.6- 0.0 ..Q.6+ -1 0+ -1 , .0 ,- -o e- -<> a- -<> 8. -1 4+ -1 8+ -.2.0+ 21700
100 reo lIJ) so 00 eo 0 100 10) '''' so 00 eo 0
100 eio "" 210 eoc seo >60 100 210 240 270 eco "0 sec.. th or Tar ot - de .. Az1muth or Tar ot - dill r...

!.ati tude O· Latitude 10· South

Latitude 40· (North)
Leth'Mle 50· INorth 1"z1JIwth ot Target - degree.pang. a JO 60 so 100 10) 100 a

J.zlDwth or Target _ degree.

~. aeo .'" "'0 270 ll40 210 100
3) 00 90 1.00 100 100 -0<0 .'" "'0 270 ll4D 210 100 yard.

0000 -D.l+ -o.r- -<>.1... -0.1'" -0.1+ -0.1+ -0.1+ -0.1+ ~O.l+ -Q.l+ -0.1+ -Q.l+ --0.1+ -D.l+<000 --0.2+ -D.2+ -0.2+ -0.2+ -0.2+ -0.2+ -0.2+ -o .a- "'00
WOO -0.4+ -0.4+ -0.4+ -0.4+ ..Q.4+ -0.4+

-0.3+ -0.3+ ·O.~+ -0.3+ -O.Z+ -0.3+ 4000-0.4+ -<>.'. -0.4+ -0.4+ -0.4+ -0.4+ -0.4+ -0.4+<1000 -0.5+ -0.5+ -D.5+ -<>.5+ -0,5+ 0000-0.5+ -0,5+ -<>.6. -0.6+ -0.6+ -Q.6+ -0.6+ -0.6+ -0.6+ eooo
lJlOOO -0.0+ -0.6+ -o.G+ -0.6+ -0.7+ -0.7+ -0.7+ -0.8+ -0.8+ -0.8+ -0.8+ -0.8+ -0.8+ -D.8+ 10000

"'00 -0,8+ -0.8+ -0.8+ -0.8+ -0.8+ -0.6+ -D.'il ... Hl.90<000 -o,s- ..(j.9+ -0.9+ -1.0+ -1.0+ -1.0+ -1.1+
-0.1:1+ ..Q.\j+ -1.0+ -1.0+ -1.0+ -1.0+ 12000

;: -1.1+ -1.1+ -1.1+
-1.1+ -1.1+ -1.1+ -1.2+ -1.2+ -1.2+ -1.2+ 14000-1.2+ -1.2+ -1.3+ -1.3+ -1.3+-1.2+ -1.3+ -1,3+ -1.4+ -1.4+ -1.5+ -1.15+ -1.5+

-1.3+ -1.4+ -1.4+ -1.4'" -1.4+- -1.5... 16000
-1.5+ -1.6+ -1.6+ -1.7+ -1.7+ -l.S... 18000

sccc -1.4+ -1.5+ -1.5+ -1,6+ -1.7+ -1.8+ -1.8+ -1.8+ -l,a... -1.9+ -1.9+ -02.0+ -2.1+ -2.1+ roooo
0000 -1.0+ -1.7+ -1.8+ -1.£1+ -2.0+ -a.i- -2.2+ -2.0+ -.2.0... -2.1+ -2.3+ -2.4+ -2.5+ -2.5+ 22DOO4000 -1,8+ -1.8+ -2.0+ -2.2+ -2.4+ -2.15+ -2.0+,"00 -2.0... -.2.0+

-2.3+ -2.3+ -2.4+ -2.6+ -2.8+ -2.9+ -3.0+ 24000-2.2+ -2.6+ -2.g+ -3.1+ -3.2+ -2.6+ -2.6+ -2.8+ -3.0+ -3.3+ -3.5+ -3.6+ 26000

""00 -2.1+ -2.2+ -2.5+ -3.0+ -3.5+ -3.8+ -3,9. -2.8+ -2.9+ -3.2+ -3.6+ -4.0+ -4.3+ieo HiO 100 so &0 so 0 -4.4+ 27700
100 210 ll40 270 "'0 '''' '00

180 1~ :~ 90 eo _":!,! ;,"""'h f 'l'arullt - d
160 210 240 270 300 330

raea AZimuth of Target _ degree.Latitude 40' (SOUth) Latitude 50· (South)

0000
4000
0000
0000

100 ilaDge
100 yard•

Latitude 70- (North)
AZ ..mu~1.l 01 :Lllrge~ - C1egreeB

:J) 60 eo lID 150
330 300 270 240 210

a
"'0

100
100

Latitude eo· (North)
J.ztmuth ot Target - degrees

30 50 00 100 150
:130 :lOO 870 240 2lO

a
seo

~uou -2.1+ -2.1... -2.1+ -2.2+ -2 2+ ~2 3+ 2 '
• • 8 .3" -.2.3+ -2.3+ -2.3+ -2.4+ 82.4+ -2.5'" -2.5+ 20000

Latitude 00· INorthl T~ tituie 30· (North \
UJ.auth or Target - degreN AZ1JI1Uth of Target - degreell..... 0 so 60 90 '''' iso 100 a eo 00 eo '''' 10) 100 .....,.,... ...,
"'" eoo 2'70 ll4D 210 100 sec 3W "'0 rna ll4D 210 100 yard.

IJ)OO ..(j.I+ ..Q.•l+ ..(j.l+ ..Q.l+ ..Q.l+ -0.1+ -<>.1 -0.1+ ..Q.l+ ..(j.l+ ..Q.l+ -0.1+ -D.l+ -D.l+ 0000
<OO<J -0.1+ ..0.1+ ..(l.l+ -0.1+ -0.1+ -0.1+ -<>.1 Lo.a- -0.2+ -D.2+ -0.2+ -c.a- -0.2+ -0.2+ <OO<J
llOOO -0.2+ -0.2+ -o.e, -0.2+ -0.2+ -0.2+ -<>" -0." -Q.3+ -0.:3+ -0.3+ -0.3+ -0.3+ ..().3+ eooo
ecce -<> ... -o.s- ..().3'0 ..().:I+ -0.3+ -0.3+ -<>.' -0.4+ -0.4+ -0.4+ -0.4.. -0.4.. -0.4+ -0.4+ 6000

~~,.JoJ -0.3+ -0.3+ -0.3+ -<> ... -0.3+ -0.4+ -<>.' f-<> .5+ -<>.5+ -0.5+ -0.5+ -0.5.. -0.5+ -0.5.. 10000--_.
I- .~~, -0 ... + ..(J.4+ -0.4+ -0.4.. -<>.5+ -<>.5 -0.6+ -0.6+ -0.6+ ..c.6+ ..Q.7+ -0.7+ -0.7 .. 10000

,.! -.j. 5~ -o.s- -o.s- -0.6+ -0.6+ -0.6 -0.7+ -0.7+ -0.7+ -0.8+ -0.8+ -0.8+ -0.6+ 14000
,,-J .~ .. -Ci.o+ -0.6+ -0.7+ -0.7+ -<>.' -0.6+ -0.6+ .o.e, -0.9... -1.0+ -1.0+ -r,o- ieooo

-0.6+ -0.7+ -0.7+ -0.8+ -0.9.. -<>.9 -0.9+ -0.9+ -1.0+ -1.1.. -1.2+ -1.2+ -1.2+ 10000

h_ -J.6+ -0.6+ -0.7+ ..0.9+ -1.0+ -1.1" -1.1 -1.0+ -1.1 ... -1.1+ -1.3+ -1.4+ -1.4+ -1.5+ 00000

2<000 ..().7'0 -0.7+ -0.6+ -1.0+ -1.2+ -1.3+ -1.4 -1.1+ -1.2+ -1.3+ -1.5+ -1.6+ -1.7+ -1.8.. ::eeocc ..,,).7+ -0.7+ -0.9+ -1.2+ -1.4+ -1.6+ -1.7 -1.2+ -1.3+ -1.5... -1.7 ... -1.9+ -2.1+ -2.2+
26000 -0.6+ -0.7+ -1.0+ -1."-+ -1.7" -2.0+ -2.1 1.3+ -1.4 ... -1.7+ -2.0+ -2.3+ -2.6... -2.7+ 26000

27700 -0.5+ -.J .6+ -1.0+ -1.6+ -2.2+ -2.6+ -2.7 -l.P.+ -1.4+ -1.8+ -2.3+ -2.9+ -, ,. -3.4. ... 2770<
100 10) lIJ) 1lO 00 eo a 100 10) '''' oo '0 eo a
100 210 "'" 270 eoc .'" >60 100 210 ll4D rna eoo '''' .00

u1lllutb. of 'I'arodt - deJITfJie8 A:tJ.lI1uth of Tal"lZet - de2%'088
Latltu4. 20+ (SOuth) Latitude ",. (South)

+:Nep:tha Bien m.... the effect 1e to the r:1ght. ·Positive sign means the efrect 15 to the
left. 'lor Ug'WDIIllDt at top or table UBe sign that 15 before the number. ·For IIorgu.lent e t
corvc-, of ta~le \laO .1gn that tol1on the nuaber-, ·Azimuth JlIeasured clock:wise from North.

"12-N-l"
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700 LB. C.S. &JELL MK VI M.V•• 2600 FIs FUZE. BASE OET. MK V 700 LB. C.S. SHELL MK VI M.V.= 2600 FIS FUZE. BASE OET MK V

Port .._.
Elevat10n Bo"". Elevation Bo"". :llnat1OD

yard. milo 0 yard. mila 0 yard.o mIla 0

'000 87.6 4 ee 12000 132.0 , '0 15000 187.8 10 :>4

"00 811.0 5 00 ,.100 133.6 7 31 15100 19o.O 10 41

'200 00.' e U5 12000 135.4 , " 15roo li2.2 10 ..
,WU 'il.e 5 10 12300 137.0 t .. 15300 Ig4.4- 10 '0

'400 sa.c 0 14 12400 138.6 7 48 15400 190.4- 11 03

'500 1il4.4 e " 12300 140.4 7 54 15500 H8.e 11 10

YeOO g5.8 e " ,.000 142.2 B 00 15000 eco,e 11 1.

0700 97.2 e ee 12700 143.8 6 05 16700 2OS.2 11 20

,OOU 98.6 5 33 12800 145.6 6 11 10800 3)5.4- 11 35
'000 100.0 s 37 121100 14.7.4 8 17 15000 207.6 11 41

10000 101.4 5 42 13000 14'1.0 8 es 10000 OO¥l.8 11 48

10100 102,6 e 47 13100 1::0 ,8 8 es 16100 212.? 11 50

10000 104.2 0 02 13000 152,6 8 " ieeoc 214.6 1. 04

10300 105.6 0 07 13300 IM.4 8 42 10300 211.0 12 12

104DO 107.2 0 O. 13400 156.2 8 48 10400 210.2 12 eo
10500 108.6 0 07 13500 158.0 B 54 16500 221.6 12 28

10600 110.2 0 12 13600 1,:Q .8 , 00 16600 224.2 12 ae

10100 111.6 0 17 13700 101.l:l , 00 16700 226 .6 12 45
10800 113.0 0 22 15800 163.8 , 13 10800 2~.O 12 53

101il00 114.6 6 27 1;.i'llOO 165.8 , " 16000 231.4 13 01

11000 116.2 6 32 14000 167.0 • 25 17000 a3;,l.U 13 10

11100 117.0 0 ,'I 14100 161.1 .6 , aa 1710(J 23b.4 1> 18

11200 11".2 0 .. 14?OO 111.6 , 50 17200 239.0 13 27

ueoo 18.>.8 0 48 14aoO 173.6 v .. 17300 241.6 13 ee

11400 122.4 0 sa 14400 175.6 , 52 17400 2",,*.2 13 44

11300 IM.O 0 se 1<500 177.6 , 50 11500 <146.6 1. ",
11000 125.6 , 04 14BOU 17\1.6 10 00 1760U 2411 • .E 1< 02

11700 121 .2 7 0' 14700 ISI.tS 10 13 11100 252.0 .. 11

11800 126.8 7 .. 14000 183.8 10 eo 11800 254.6 14 ID

rrsoo 1:50 .1- 7 ID 14000 185.& 10 21 11WOO l!57 .0 14 ..
12000 lZ2.0 7 ee lWOO 187.6 10 3. 10000 200.2 ,. 38

rt • no on • 0

Bong. Xl,Mstion Bo_ lU.e.,.a'tion Bo"". Elevation

m,la 0 yard. .cUs 0 yards DUa 0

ya"'"

-1.0 0 -03 3000 23.2 1 is 0000 52.2 2 56
0

0 -01 3!DO 24.0 1 ei 6100 ti3.2 3 00
100 -0.'

-0.' 0 .0. 3200 .24.8 1 24 0200 54.2 3 03
2W

27 6300 55.4 3 0'
300 1.' 0 0' 3~O 25.8 1

07 3400 26.0 1 30 MOO 56 .' 3 10
"_'oJ 2.0 0

2.8 0 0' 3500 21.0 1 33 0500 57.6 3 "~10 eeoc 58.0 3 18,
0 12 ,.00 ee .4 1 36

I
eoo '.'

0 14 :3700 211.' 1 as 6700 :)~.8 a ea
700 4.'

17 :>ROO ::;0.2 1 42 0800 60,8 , ee
800 '.0 0

0 20 3m :,U.2 1 " MOO 62.0 3 as
000 5.B

0 22 4WO :32.2 1 4B 7000 6~.2 3 33
lOOO 0.0

,., 0 .5 4100 33.0 1 5. 7lVO 64.4 e "1100
4200 34.0 1 55 '200 65.1- 3 U

1200 8.' 0 27 66.6 s 43
1>00 B.B 0 50 4300 35.0 1 58 7'00

33 4400 ".0 a 01 7400 67.8 e es
HOO '.0 0

35 4500 37.0 2 0' 7500 611.0 , 53
150U 10.0 0

08 '000 70.2 s "1000 1l..4 0 58 '000 37.8 2

41 '~700 38.8 a 11 7700 71.4. • 01
l'I'UiJ 12.2 0

13.0 0 .. 48UO 311.8 2 14 7000 72.6 4 05
ieoo

13.8 0 40 ,000 40.8 e 18 7000 73.8 , 0'
race

14.. 6 0 .- 5000 41.8 e 21 8000 75.0 4 13
,?..J..,0

..._- - , 17
1j.1o U 52 5100 42.8 e 24 8100 76.2

u 05 "')),, 43.8 e ae 8200 77.6 4 22
10.2

0 58 5000 ".B 2 s B300 78.B 4 20
.,; ...... J 17,0

17.6 1 00 540U ".B e 35 B400 OO.U 4 50
2400

18.8 1 0' 5500 40.8 e 58 8500 81.2 4 34
2300 8000 82.6 4 "IlOOO 1".6 1 UO 5000 48.0 2 .,

1D.4 1 0' 5700 ".0 a 45 8700 83.8 4 43
2100

12 5SOO 30.0 2 .. 8000 85.2 4 47
lIOOO 21.4 1 a 52 BOOO 86.4 4 52

""" 22.2 1 1. .000 51.0

1 18 0000 52.' , se .000 £n.t:> 4 ee
3000 25.'

"l2-N-l"
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--67-

...... U .....uon

,..... 01" •
10000 800.' 1< ..
,.100 ees,c 1< ..
181<>0 200a8 14 .,
113m ..... l' 0'

18<00 211.4 1ll 1ll
18000 216.4 1ll ..
"""" 2'71.2 1ll ..
,.700 esc •• 1. 40

"""" 28~ ..O 1ll ..
aesoo see,c l' O.

aeccc ....0 1. 16

UlOO 52.0 re es
l'ilfOO ~~.O l' ..
1>,"", 2'il8.0 ie ••
10400 :501.2 1. 50
l'il:500 3:14,2 11 0'
rsecc 307.4 l' l'

l~?OO 310.6 l' 2B
1.000 Jl.3.6 11 as
1Il9OO Me.6 11 60

sccoc zliD.J 18 00

00100 J2a.4. 1. u
00000 :526.6 IS ..
00""" JlIO.O 1. ,.
00_ 3Z3.2 IS ••00000 33&.6 18 ..
0J600 340.0 l' 0'

00'00 34~.4 1. 1.

"""'" ,.. .e 10 eo
00.00 3:1) .2 l' ••
21000 :553.6 10 54

21100 :507.0 eo O.

L

PART ,2b

12 INCH S. C. GUN M:JDELS 189:> and 1895 ur

FIRING

700 LB. C. s, sHELL MK X

FUZE, POIN'f DETONATIN:; MK III

MUZZLE VELOCITY .. 2500 fls ('102.48 m/s)

JUMp .. +<J ...2 MIL9

TABLE3 A - K mCU.BIVE

NOTE: standard Air TWlpEU"ature for Density end ElaB~lclty 113 59° F.
Standard Tanperature of Powder is 70· F.

DRA.wnm OF PROJECTILE USED IN RANGE FIRING

iZ~?'

"U-N-l"

DraWing of Band and Band Beat 0180/3875 - Dfv , 10 - Drawing 2<1



•
,

~ ~

~
0
0

M
~ •

Change in RaJ\6ft " ~

Ila... lI:leYtt.Uon Change 1n EJ.e't'. 0
~

tor 100 yae. for
~ s

Clll.ange 1n Range 1 all 1 min
~,bongo tn :UO'l. >l

II •8
,11 (21 (3' (.1 (5) (oj (,) (8) (,j

l"'I\ia NUS 0 . mils min • ynrd. yv.rds teet rio

a "'.' a "'0 0.' 2.' 138.~ 41.2 0 2000

1,'" .0.' a 02 0.' 2.4 138.2 <lO.' 0

:,'00 1.4 0 a. 0.' 2.5 1,37,5 <lO.' a
JOa 2.0 0 0' 0.' 2.5 136.7 >0.5 0

-co 2 .s 0 0' 0.' 2.5 13B.O >0.3 0

soo e.e 0 12 0.7 2.~ 135.:.i >0.1 1 2552

600 '.2 0 l< 0.' 2.5 1M.6 zs.c 1

'00 5.0 0 17 0.' '.5 133.9 ss.e 2

fOO 5.6 0 3J 0.6 '.5 133.1 ~9.4 3

000 ••• 0 22 0.8 e.' 132.4 311.2 •
lOOO ,.. 0 ae 0.8 2.' 131.7 aa.o 5 25<"

1100 8.0 0 27 0.8 2.' 131.0 360.8 •
1;'))0 8.8 0 eo 0.8 2.' 1:.30.3 so.e ,
IJ,)CI ,.. 0 02 0.8 Z•• 129.6 30.'

,
, 1.00 10.4 0 35 0.8 2.' 128.9 30.2 10

1:AlO 11.2 0 30 0.8 2.6 128.2 ;18.0 12 ..58

1600 12.0 0 >0 0.8 2.' 127.5 ;'1'7.8 l<

10'00 12.8 0 ., O.B 2.7 126.8 37.6 16

1«>0 1:5.6 0 .. 0.8 2. , 126.1 31.4 18

l'IiVU 14.4 0 .. 0.8 2.' 125.4 37.2 3J

3JOO 15.2 0 51 0.8 e. , 124.7 ee.c ea ""
'100 16.0 0 ". 0.8 a. , 124.0 30.' 25

23Xl 16.8 0 ee 0.8 2.7 123.3 36.5 28

=0 11.6 a " 0.8 2.8 122.7 3B.3 31

2<00 18 •• 1 02 0.8 '.8 122.0 36.1 M

2500 lQ.2 1 05 a.a 2.8 121.3 :l5.'il " 2:.164

2600 20.0 1 08 0.8 2.8 120.6 35.7 >0

2700 20 .e 1 10 0.8 2 •• nv.s 35.5 .,
2000 21.6 1 13 0 .e 2.8 n.s .s 35.3 .,
2900 22.6 1 1. 0 .e e.e 118.6 35.1 50

3000 2~.4 1 19 0.6 2.'il 117.9 :l4.9 ,. r.::Slt:l

"ll-N-l"

FUZE. PO,NT on. 11K "I~.V. =2600 F/S

he PrOVing Ground Protll"ble Error.

Part 2b. Table A.

700 LB. C_S. SHELL 11K X

~•
~
~

~
~

M •
~ 8

~e or Pall ~ Den.
0

0 ~ ·Probab1e Error~ .- Ila,...
• due to • 1n
A

~ or
0 Dr1ri ~ ...... Detl.
~

~ Flight

(101 (il)
~ ,lI

(1'1 (13) (14) (HS) (16) (17) (18) (H~)

mUe 0 . 1 on - mile 0 yda • yde. eec , yd ••

0 0 00 0 0.05 9.13 l< 0 0.0 0

1 0 O. 1375
1 0 0'

.,. 0.1 100

2 0 08 ... 0.2 200
0.' sec

3 0 10 3M

• 0 13 .e, 0
0.5 <00

0,00 9.13 H 0 0.'5 0 1. 21'
500

0.' 600

5 0 18 18'• 0 21 103
0.8 '00

7 0 .. 1.. 0.' 800
1.0 900

e 0 27 120 0 0.00 !l.12 15 0 1.2 1000

s 0 20 11'• 0 32 107
1.3 1100

10 0 53 '8
1.. 1200
1.5 1200

11 0 sa 91
12 0 ., ". 0 0.00

r.e 1<00

13 0
9.12 1. 0 La 1500.. " 1.' 1000

H 0 4' ,.
15 0 00 es '.0 1700

1. 0 sa 05
2.1 1800
'.3 1900

l' 0 50 e. 0 0.00 9.12 17 0 ••• 2000

17 0 ss 58
1. 1 O. 50

'.5 2100

19 1 0' us e.e .200
'.8 2300

20 1 o. 00
21 1 11 .. 0 0.00

'.0 '400

ee 1
1:1.11 1. 0 '.0 20001. .. 3.2 2600

es 1 18 .... 1 21 .. 3.3 2700

ee 1 .. "
M 2800
3.5 2900

ae 1 ee " 0 0.00 \l.ll 19 0 3.' :lOQO

·This is t

FUZE, POINT OCT. 11K IIIII.V•• 2600 F/S

r-er-t ee, Table A.

,d. C.S. SHELL 11K X

I. "
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• ~

~ ~

s 0

~
~•>

"""" Elevation Change in Elev. Change in Range 0
~

tor 100 yd e , for ~ ~
chRnge in Ratgfl 1 mil 1 min e

~"ehSIJ86 in Elev. § •8
(1) (2) (3) (4) (5) (,) (7) (8: (.)

,.",. 11I11::1 0 . mile min. ya r-da ye r-ds feet ,(a

I .lOOO 23.4 1 19 0.8 '.9 117.9 34.9 54 2318

r
! .:100 24.2 1 22 0.9 2.9 117,2 34.7 58

i ~NJ 25.0 1 25 0.9 2.9 116.6 34.6 62

J:>JQ 26.0 1 ee 0.9 2.' 115.9 34.4 66

3400 26.8 1 :JO 0.9 2.9 115.3 3-4.2 70

3>00 27.B 1 33 0.9 2.9 114.6 34.0 75 2272

:>600 28.' 1 3' 0.9 3.0 113.\1 3:3.8 00

:5700 29,4 1 ac 0.' 3.0 113.3 3:3.6 85

:lWO 30. e 1 42 0.9 3.0 112.5 33.4 .0

30ClJ 31.2 1 45 0.9 3.0 112.0 33.2 .5

4000 32.2 1 48 0.9 3.0 111.3 33.0 100 2227

4100 33.0 1 51 a.' 3.0 110.7 32.8 105

4200 33.8 1 54 0.9 3.1 110,0 32.6 III

4300 ".8 1 " 0.9 3.1 109.4 32.4 117

4400 35.8 2 00 a.' 3.1 108.7 32.2 123

4500 36.8 2 04 0.9 3.1 L08.1 32.0 129 21&3

4600 37.6 2 07 0.9 3.1 107.5 :31.9 135

4700 38.4 2 10 0.9 3.2 106.7 :.n.7 142

"""" .... 2 13 U.9 e.2 100.2 :)1.5 149

4900 40.4 2 ie 0.' 3.2 105.6 :31.3 156

5000 41.4 2 " 1.0 3.2 105,0 31.1 163 2139

5100 42.2 2 23 1.0 3.2 104.-l 30.9 170

5200 43.2 2 2S 1.0 3.2 103.8 30.8 178

5300 44.2 2 as 1.0 3.3 103.2 30.' 186

s.co 45.2 2 32 1.0 '.3 102.5 30.4 1'4

:-:'>,.)0 46.2 2 36 1.0 3.' 102.0 30.2 202 2096

J6Ucl 41 • .2 2 ., 1.0 3.;' 101.4 30.0 210

'.u <d.' 2 42 1.0 3.4 LOO.8 25.8 no
~,JJ.) 49.2 2 4. 1.0 3.' 100.2 29.7 228

, ,""'0 SO.2 2 .. 1.0 3.4 99.6 29.5 236

6000 51..2 2 52 1.0 3.4 99.0 29.3 245 2054

FUZE, PO INT on. UK I J IU.V. : 2600 F/S

1 8 Ground Probsbl" .error.

700 LB. C.S. SHELL UK X

Pert 2b. Teble A.

~

"~
v,

~

,
~ •
.: 0

0

Angle of Fell ,.
Deti. ~0 "'Probable Error T1m. fum ••

• due to ·~ ~

10 or
0 Drift Range Defl.
~

~ Fl1Sht
~ •

(10) (11) (U~J (13) (14)
~

(15) (15) (17) (18) (19)

mils 0 1 on - mils 0 yde, yda • sec. ""rd.
26 1 26 3S 0 0.00 9.11 19 0 3.7 3000

27 1 31 38
28 1 .. 36

3.8 sioo
2S 1 38 35

3.9 ~200

4.0 3Z00

30 1 41 ,.
31 1 45 " -1

4.2 3400
ooQ.05 9.10 19

32 1 48 32
1 4.3 3000

4.4 ;,ieOO

" 1 52 31,. 1 5. 30
4.6 :5700

35 1 ss 29
4.7 3000
4.8 3~OO

3' 2 03 28 -1 -0.05 \l.1O 20 1 ~.O 4000

37 2 0' 27
39 2 10 26

5.1 4100

40 2 14 26
5.? 4200
5.4 4300

41 2 18 25
42 2 22 24 -1 -0.05

5.5 4400
\J.09 21 1

43 2 26 24
5.7 4S00
u.e 4600

44 2 30 23
45 2 .. 22

5 .c 4700

47 2 38 22
'.1 4800
6.2 4900

48 2 42 ei -1 -O.CO 9.09 22 1 '.4 SOOO., 2 .. ei
SO 2 50 20

'.5 5100

52 2 54 20 ••• 5200
B.8 5300

53 2 ss 19
54 3 03 19 -1 -0,05 ;l.08 '.' 5400

50
23 1 7.1 5S00

3 07 18 7.' 5BOO

57 3 12 18
58 3 16 18

7.4 5700

" 3 21 17
7.5 5800
7.B 5900

61 3 25 17 -2 -0.10 9.08 24 1 7.8 WOO

·This 18 the Prov n

FUZE. POINT DEI. UK IIIU.V. : 2600 F/S700 LB. C.S. SHELL UK X

"U-N-l"
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700 LB. C. S. SHELL MK X

hlr t 2b Tablo J.

M.V•• 2600 F/S FUZE, POINT on. MK I I I
700 LB. C.S. SHELL MK X M.V. 0 2600 F/S FUZE, POINT OET. MK I (I

Tllis itl the Proving urcunc Probable Error.

Part zo Table A
~

0

~
0

,.
~

M •M °« 0

0

Angle or F~l1
~

Den. ~ .... Prob~ble Error T1~0 ",,,""
~

dUB to
~ in or

° Drift HlI.flge nert , night
M •
" ~

(10) (ll) (12) (13) (14) (15) (16) (11 ) (Ie) (19)

mile 0 1 on ~ mile 0 yda , yd'. sec. yard!!

109 • 06 0.4 -3 -0.15 'J.04 :J() 1 12.5 9000

110 6 12 9.2 12.1 9100
HZ e 18 9.0 12.9 9200
ll4 e 24 8.9 ia.o 9300

116 6 31 8.8 13.2 9400
110 s 37 8.0 -3 -0.15 9.03 31 a 13.4 9500
120 e 44 6.5 13.5 9f>QO

122 0 00 8.' 13.7 'J?OO
124 e s- 8.2 D.1l 9aOO
126 7 04 B.O 14.1 \)1100

".8 7 H 7.9 -3 -0.20 9.03 ~3 2 14.2 10000

130 7 18 7.8 14.4 10100
132 7 25 7.7 14.6 10200
134 7 aa '7.6 14.8 10300

136 7 3~ 7.4 11.iil 10400
138 7 46 7.3 -4 -0.20 ~, .02 " a 1~, .1 10500
14D 7 " 7.2 15.3 10600

142 8 00 7.1 15.5 !U?OO
145 8 00 j .0 15.7 10800
147 8 15 '" 15.8 10\100

149 8 23 ••8 -4 -u.ao 9.01 35 e 16.U 11000

151 8 :J() , .7 W.E 11100
15:1 8 :J8 ti.6 16.4 11200
156 8 40 6.5 16.6 11:300

158 8 54 6.4 ie,e 11400
100 s 0' 6.3 -4 -0.25 1a.00 se 2 11.0 11500
103 v 10 0.2 17.2 11600

165 s 10 6.1 17. :3 11700
166 9 ae 6.0 17.5 11600
170 , 34 5.9 17.7 11900

172 , 42 5.8 -4 -0.25 B.\J9 ev 2 1'/ .OJ 12000

•

• t'
~

• °e M
~ •" >-...... Eleva crcn Change 1n KIev. ChBnge 1n Range 0

M

3 •tor lUO yda , for 0

Changll 1n HII.nge 1 mll 1 min a ]~
clllHIB8 1n Elev. • •~ ~

~ (21 (3) 141 151 1'1 (7 I (81 191

ml Ls min. yard' ya rde feet fl·'",..de mila °
",w 64.4 4 .- 1.. 4.1 82 •., 24.5 ." 1812

101.00 85.6 4 " 1.' 4.1 82.2 24.4 6'"
9200 86.8 4 53 1 •• 4.1 81.7 24.2 665

esoc 88.0 4 57 1.2 4.2 81.~ 24.1 683

",00 8~.2 5 01 1.2 4.2 80.8 2'~.9 701

~500 00.4 5 05 1.2 4 •• 80.:5 23.8 no 1774

96'JO ar.e 5 09 1.:.1 4.2 7\1.8 23.6 738

"00 \:1:.1.0 5 14 1.' 4.2 79.:.1 23.5 757

9600 ~4.2 5 18 1.3 4.' ve.o 23.4 sve
'900 95.4 5 22 1., 4.~ n~.4 23.2 796

WOOO 96.8 5 26 1.3 4.::1 ?7.>l Z3.1 ere 1737

10100 98.0 5 :n 1.3 4.4 77.4 22.9 836

lOKlO 99.4 5 35 1., 4.4 77.0 22.8 857

1O~ 100.6 5 40 1.3 4.4 76.5 22.7 878

104JU 102.0 5 .- l.3 4.4 76,1 22.5 899
I

103.4 5 48 1.' 4.5 75.6 22,4 921 1701
I

'M>
, ~;,.. 104.6 5 53 1.' 4.5 75.1 22.3 '"
'0 ·,0:5.8 5 57 1.3 4.5 74.7 22.1 965

,(,J 10'7.2 • 02 l.3 4.5 74.2 22.0 988

",ju 108.6 6 O. l.4 4.' 13.8 21.0 1011

11000 110.0 • 11 1.4 4,6 73.3 21.7 1035 1665

111.00 111.4 e 16 l.4 4.' 72.8 21.6 1059

11200 112.8 s 20 1.4 '.7 12.4 21.5 108~

risco 114.2 • 25 l.4 4.7 '1. s 21.3 nee

IHOO 115.4 e 30 l.4 4.7 71.5 21.P. 1l~~

11500 116.8 e 34 l.4 4.8 71.0 21.1 1158 1630

It600 us.4 , se 1.4 4.8 10.6 20.' 1184

11100 11\0.6 , 44 l.4 4.8 10.1 20.8 1210

11800 121.2 6 49 1.4 4.8 69.1 20.7 12:37

nsco 122.6 • 54 1.4 4.9 69.2 20.5 1264

recoo 124.0 6 59 1.5 4.9 68.6 20.4 1292 1597

.-

"12~N~l"
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700 LB. C.S. SHELL MK X M.V.• 2600 F/S FUZE. POINT DET. MK II I
700 LB. C.S. SHELL MK X

Part ae , Tagle ....

M.V .• 2600 F/S

,'f'{ -

fUZE. POINT DET. MK I II

-"r{

I
~• ~~

! 0

~
~ •
" ~

Ila"". Kln'et1on Cha nge in &lev. cnenge in RaDge 0
~

tor 100 yda. tor 3 •0
chllll8" in lltiJ..,ge 1 mil 1 min e 'ichange in :B:lev. ~

§ •
~

III 12} (3) (41 (.) (,) (7) (8) ('I

yo.... ..n. 0 ..11. eun, yarde yo"" feet r/'

UOOO 124.0 e .9 1.5 4.9 6B.S eo .4 1292 1591

moo 125.4 1 04 l.. U 68.4 "'.3 13'"

",,.,0 121.0 1 08 l.5 s. 0 57.9 eo .2 1348

12:£)0 128.4 1 13 1 •• e.0 61.5 eo .0 1~77

12400 res .8 1 18 1.5 e •0 67.0 19.9 1406

12!1l0 131.4 1 ,. l.' 5.1 66.6 1\1.8 U:36 ,,,.
12600 13J.O 1 as 1.5 5.1 66.2 l'il.6 1466

, ,7W U4..4 1 34 1.5 5.1 65.8 HI.5 1497

,~o Li6./J 1 3' l.5 5.' 6:5.3 19.4 1528

''>'oJ'; 137.4 1 44 l.5 •. e 64.9 19.2 1500

ljO(lU 13:0.0 1 ., 1.5 •• 2 64.5 HI.l rssa 1535

13100 140.6 1 54 1.6 .., 64.1 1'il.O 1624

13"'" 142.2 8 00 1.6 5.3 63.7 18.9 1557

Ui~O 14.3.6 8 05 1.6 s,e 63.2 18.7 1691

13400 14:).2 8 10 i..e 5.4 62.8 18.6 1725

raecc It-O .8 8 ae 1.6 5,4 62.4 18.5 1760 '''''
13000 148.4- 8 21 l.6 5.4 62.0 lB.4 17'il5

13100 1:11.2 8 " i .e 5.5 61.6 16.2 lB31

l3800 151.8 8 52 l.' 5.5 61.1 18.1 1001

10900 153.4 8 58 r.e 5.' t)0.7 lB.O 1904

14000 1·55.0 8 .. l.1 5.6 60.' 11.9 194,1 1477

lUDO 156.8 8 4' l.1 5.6 59.9 11.1 1919

i 14200 158.4 8 .5 a.r 5.1 59.5 11.6 0011

1...::500 160.0 , 00 l.1 5.1 59 .0 17.5 00""
I

14-4Uu 161.8 s oe l.1 5.6 58.' 17.4 00"

H:>00 163.' 9 12 l.1 5.8 58.2 17.2 2136 14,.,
1..ao/j 165.2 , 18 l.1 5.6 57.8 17.1 2117

H700 167.0 s 24 l.1 5.' 57.4 11.0 2218

14.1lOO 166.8 , as l.8 5.' 51.0 16.9 eeec
14llUO 170 .... , '5 l.8 ••0 56 •• 16.8 ''''2

15000 172.2 9 41 1.6 6.0 56.' 16.6 '545 1424

, iL-N-!"

~

0

~
~
~

~

~•~ 0

~
0

0

.An&].e or Fall ~ Det1. ~ "Probable Brror T!me0 ~ Ila"".. duo to ~ ln »t
~ DrU"t ~

RtI~., nerr., nighto ~

~ •m ~

(10) (11) (12) (13) (14) (15) (Ie) (17) (18) (19)

mile 0 1 on - m.il8 0 y<!s. yd •• aee , rs"'·
112 s 42 5.8 -4 -0.25 S.UIl " e 17.9 lWOO

115 9 51 5.8 18.1 12100
111 e ss 5.7 18.3 12000
100 10 06 5.6 18.5 12:.J:lO

18~ 10 16 5.5 lB.7 12400
105 10 20 5.4 -ti -0.25 e.oe 58 2 ie.s 12500
188 ,0 34 5.4 IIl.1 lJ?600

100 10 43 5.:5 1\:1.:3 12700
19' 10 52 5.2 Hi.5 12800

'" 11 01 5.1 111.7 12900

198 11 10 a. 1 -ti -U.;)'J 8.>17 40 2 11l.11 1;,)00

001 11 19 5.0 eo .1 1~100

204 11 28 4.9 P.O.' 13200
001 11 58 4.0 00 .5 1;3;300

210 11 41 4.8 20.7 13400
212 11 51 4.1 -5 _0. :30 a.se 41 2 20 .9 13500
215 12 0' 4.1 :H.l 13600

216 12 16 4.' 21.:5 Ui700
221 12 26 4.5 21.5 13000
224 re 36 4.5 21.1 1;3900

,,, 12 46 4.4 -e -o.as B.\}4 ., a 21.9 14000

250 12 56 4.4 22.2 14100

'" 15 06 4.' 22.4 14200

'" " 16 4.2 22.6 14;100

"9 13 rr 4.' 22.8 14400
242 15 " 4.1 -6 -0.35 8.113 44 e 23.0 14500
245 15 46 4.1 23.2 14600

246 ,. sa 4.0 2~.4 14100
252 14 09 4.0 ?o3.? 14000
255 14 20 a.a 23.\} 14-..00

256 14 51 '.9 -, -o.3~ 8.91 45 3 24.1 15000

"Thi8 is the Proving Ground Probable Error.



700 LB. C.S. SHELL MK X M.V. = 2600 F/S FUZE. POINT OET. MK I I I 700 LB. C.S. SHELL MK X M. V. 2600 FIs FUZE, POINT OET. MK III

Thi9 19 the ProT1n~ Ground Pro~ebla Error.

P6rt 2b Table A.

•
"
,~

~

H "H 0

& "
"

Anglo of Fall ~ Den.
~ "Probub Le .i:rror0 - Thall &,,"'.,

• U"' to " of
~ Drift

H
R(ll"lge Llen. night0 H

H ~
'"(10) (11) (12) (13) (14) (15) (16) (17) (113) (19)

mlle 0 100 - nn Le 0 ydB. yda , sec. yardB

258 14 31 3.9 -6 -0.35 8.91 45 3 24,1 15000

261 14 42 s.o 24,;5 IjlOO

204 14 53 3.8 24.6 153,)0

26B 15 O. 3.7 ~4,8 15WO

211 15 15 3.' 25,0 15..00

275 15 26 3.6 -, -0.40 8.90 46 3 25.2 15500

2" 15 38 3.6 25.4 151\00

281 15 50 3.' 25.7 15700

2B5 16 01 3.5 25,',1 15000

288 16 '" :.l••~ 26.1 15900

2\12 16 26 3.4 -, -0.40 8.88 48 3 26.4 le.D00

ass 16 36 ,.. 26.C It\WO

,,' ie 48 a.a 26.8 1(3)0

"'"
17 01 :L3 27,1 11',300

::06 17 ia :L2 21. 3 16400

:510 17 26 3.2 -8 -0,45 8.1l6 ·10 3 2'/.6 iesco
313 17 "' 'J.l 27.U 16600

317 17 eo :3.1 2!:l.O 1tJ?OO

321 re 02 3.1 20.3 16WD

324 18 15 3.0 28.5 l6'~00

328 18 28 '.0 -8 -0.45 8.M 51 s 28.8 1',U()O

~3l:l 18 40 e.se E'J.O 17100

:536 18 53 2.92 2g,2 11200

340 " O. 2.89 2\<.5 11:300

343 iv 19 2.05 2'01.7 114.00

34'7 19 aa 2.82 -8 -<0.50 8.82 '2 e 30,0 11500

351 rs 46 2.18 50.2 17600

355 ts sc 2.75 30,5 17'700

350 eo 12 2.72 50 .r 17800

::563 eo ae e.ee ::51.0 17'<lOO

367 eo ss 2.65 -9 -0.50 6.00 ;)4 3 31,2 18000

•

Pert ee • 'hble A..

0
~

" ~0

~
0
H

, ~ •>
h.. :<gt: Kll~V6 tlon Ch.~nge 1n Kiev. CIIl!.fl6e In Range 0

for 100 yrls. for i ~
chaD&' 1n .Re~e 1 1111l 1 min Echange In Elav. ~

~ •
"

i "I (£) (3) (4) ('I (61 (,) (8) (9)

","" mlla 0
, mils min. Y8rds yard. feet fl'

''''00 172.2 • ., 1.8 '.0 56.2 16.6 2345 1424

15100 174,0 9 47 1.8 6.0 55.8 16.5 ""19
15000 175.13 9 5' 1.8 , .1 55.4 16.4 2433

,,''''' 177.6 10 00 1.8 6.1 55.0 1C>.3 2478

15400 l.'I"." 10 06 1.8 6.2 ss ,e 16.2 2524

15500 181.4 10 12 1.8 6.2 54,2 16.0 2570 1399

15000 lB~.2 10 ,. 1.9 '.' 5J.8 15.9 2617

'"
re-co 1~5.0 10 2' 1.9 ,., 53.4 15.8 2665

. ieeoc 187,0 10 31 i .c 6.4 53.1 15.7 2713

1;;000 188.6 10 37 1.9 6.4 52.' 15.6 2762

IDUJU 190,8 10 44 l.9 0.5 52.3 15.5 2812 1375

icc,o 1'12.6 10 50 1.9 6. e 51.9 15,4 2862

:..,;.::;.)0 194.6 10 sv 1.9 6.' 51.5 15.3 2913

115300 1\16.6 11 03 2.0 '.6 51.2 15.2 2965

16~O 198.6 11 10 2.0 6.6 "'.8 15,0 ""8
It500 200.6 11 10 '.0 6.7 50.' 14.9 5071 1352

10600 002,4 11 23 2.0 6.8 "'.0 H.I:! 3125

16700 204.4 11 so 2.0 6.8 49. '7 14.7 3100

10800 006.4 11 " 2.0 6.8 49.3 14.6 3236

""00 208.4 11 44 2.0 '.' 49.0 14.5 ;'292

11000 210.6 11 50 2.1 6.' W.6 14.4 ;'M9 1~31

17100 212.0 11 " 2.1 , .0 W.3 14.3 340'
17000 214.6 12 o. 2.1 , .0 47.9 14.2 34M

1?JUO 2.16.6 12 12 2.1 7.1 47.6 14.1 ':.525

Ii

lCIW>J 218.6 12 rc 2.1 7.1 47.2 14.0 ases
i -oco 221.0 12 2' 2.1 7.2 40.9 1:3.9 3046 1311

, 17C>OO 223.2 12 33 2.1 '.2 46.' 13.8 3708

17700 225.2 12 4() 2.2 7.' 46.2 13.7 ~771

17000 227.4 12 48 2.2 7.' 45.9 13.6 :5~34

17iiOO 2211.6 12 '5 2.2 7.4 45.5 13.5 3898

recoc 231.8 15 02 2.2 7.4 45.2 Ui.4 396'3 12\;13

"12-N-l"
"ll-N-l"
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700 LB. C.S. SHELL MK X M.V. ~ 2600 F/S FUlE. POINT OET. MK III 700 LB. C.S. SHELL MK X
Part 2t. Tabla A.

M.V. ~ 2600 FIS FUlE. POINT OET. MK III

Phie is the Proving Oround Probable £rror.

~

"•
0

~
E•~ 0

~ a

~
0

Angl9 ot lI'e.ll D&t1. ~ ·Probab1e Error0

~
T_ Hong.

• Que to 1n or
~

Dr1tt ~
0 ~ ""ng. Det!. Flight
~

~00

(101 (11) (12) us) (14) (15) (16) (17) (18) ( 19)

;al1e 0 1 on - m110 0 yds. yd •• a ee , yardll

367 eo as 2.65 -a ..(l.5O B.OO 54 3 ar.e 10000

311 eo 03 2.62 31..5 18100
375 21 0' 2 • .5~ 31.8 1B2OO
379 21 eo 2.56 32.0 18300

083 21 ,. 2.52 32.3 18400
38e 21 4B 2.50 -10 -0.55 8.78 56 4 32.5 18500
302 22 02 2.47 32.1:I 18600

3~O 22 10 2.44 33.1 18700
400 aa 00 2.41 3~.3 18000
404 22 44 2.08 3~.6 16900

40' 2' " 2.36 -10 -0.55 8.75 58 4 33.8 19000

413 ea 13 2.33 34.1 wico
417 e '" 2.:50 34.4 193)0
421 ee 42 2.28 34.7 19300

426 as " 2.25 34.9 HI4QO
4'lO 24 11 2.23 -10 -0.60 8.75 " 4 35.2 iseoo
434 24 26 2.20 35.5 19000

439 24 41 2.10 35.6 HI700
443 24 56 2.15 36.0 19000
448 20 10 2.13 36.3 19900

452 25 2. 2.10 -ll ..(l.60 0.70 61 • 36.6 2OUOO

456 25 41 2.08 36.9 20100
461 25 S. 2,00 37.:::! 20200
465 ee 11 2.03 37.4 "'300

4," 26 ae 2.01 37.7 20400.,. 26 41 1.99 -12 ~.65 6.66 ea 4 30.0 20500
479 26 56 1.97 "'.3 eoeco

484 " 12 1.94 38.6 207(;0
488 " 21 1.92 W., 20OjO'J
19J " 43 1.~0 39.2 20'00

497 27 58 L88 -12 -0.70 H.e5 64 5 39.5 21000..

~

• ;;~

s 0

~
~•

Change in Ranee
~

..ng. liaeVl!l.\lon Cbsnge in neT. a
~

tor 100 ytlB. <or
~ ~change 1n Hange 1 mll 1 min

I chenge 1n ElaT. ;; ~

I ,j •~
!, ,U (2) (,) 14) (51 (61 (7) (8) (,)

r J.,ra. .llI.llB 0 mila min. ",rd. ,.rd. feet r/'
!

klJiJu 231.6 13 02 2.2 7.' 45.2 13.4 3'il63 129'

ItUOO 234.0 13 10 2.2 7.5 ~.U 13.3 402'
18200 236.2 13 17 2.2 7.6 44.' 13.2 40"

iascc 2:.8.4 13 25 2.' 7.' 44.2 13.1 4164

lB400 240.8 13 sa 2.3 7.7 .,., 13.0 4232

18500 243.0 13 40 2.3 7.7 43.6 13.0 4302 1271

J.a6O() 24-5.2 13 48 2.3 7.8 43.3 12.9 4373

18700 247.6 13 56 2.3 7.8 43.0 12.8 444!',

ieeoc 2~.O
,. 04 2.3 7.' 42.7 12.7 4517

li:1OlDO 2~2.2 1< 11 2.4 7.9 42.4 12.6 4590

" .. J. :>04.6 14 10 ,.. 8.0 42.1 12.5 ""4 1262

.'~ "J 257.0 ,. 27 2.4 B,I 41.8 12.• 4 4"3~

I ,-..,rvoJ 259.4 1< 36 2.4 8.1 41.5 12.3 4615

b':JuJ 261.8 14 44 2.4 B.2 41.2 12.2 48112

19400 264.2 14 52 2.4 6.2 40.' 12.2 4'il70

15;500 266.6 15 00 2.5 8.3 40.6 12.1 5050 124'

19600 269.2 15 DB 2.5 8.4 40.3 12.0 5100

19700 271.6 15 17 2.5 8.4 40.0 11.9 5210

19000 274,2 15 25 2.5 B.5 ss.e 11.8 5295

101lOO 276.6 15 34 2.5 8.5 39.5 11.7 5375

eoooo 219.2 15 .. 2.5 8.' 39.2 11.6 5460 1237

"nOO 281.8 15 51 2.6 8.7 38.9 11.6 5545

"""" 284 •• 10 00 2.6 8.7 08.6 11.5 5635

"'000 287.0 16 08 2.' B.B 08.4 11.4 ",.,
"'400 28>1.6 16 17 2.' B.' 08.1 11.3 5810

"'500 292.2 16 ee 2.' B.' 37.8 11.2 5900 1227

ececc 2\14.8 16 as 2.7 ,.0 37.5 11.1 5990

"'700 ?'g7.4 16 44 2.7 , .0 37.3 11.1 6085

",000 :lOO.2 16 53 2.7 '.1 37.0 11.0 6170

",900 302.8 17 02 2.7 '.2 36.B 10.9 6270

,,000 ::105.6 17 11 2.7 '.2 36.5 10.8 6370 1218

··!l·N-I"



700 LB. C.S. SHELL UK X Y. V. = 2600 F/S FUZE, POINT OET. MK III

t t·

e 0
0

-o -;;
" ~

R'''>g' Elevation GhBnge 1n siev . Change 1n fu,,>g. 0
~

roc 100 yds , tor ~ •
change in R!l.nge 1 mil 1 min ~

change in Elev. ~ E
~

0
8

,1J l2j ('I (,I (5) (o} (71 (81 (' I

I" ,,,.:..s ro.118 0 mils min. yards yar-de feet rl'

21uOJ 305.6 17 11 2.7 9.2 36.5 10.8 6370 LEW

21100 jOE;.~ 17 21 2.8 9.' 36.2 10.7 6165

212U0 au ,u 17 30 2.8 s ..~ 36.0 10.7 6:iG5

21m 314.0 17 3\i 2.8 9.4 35.7 10.6 6660

21400 316.8 17 ., 2.8 {,I.5 35.5 lU.5 6760

21500 :510.6 17 58 2.8 9.' 35.2 10.4 otles 1211

21600 322,4 18 08 2.' !J.G 35.0 10.4 6<;155

21700 325.2 18 18 2.' 9.7 301.7 10.3 7070

21000 3213.2 16 2' 2.9 9.6 34.5 10.2 7175

21<100 331.0 18 37 2.-; 0.8 :54,2 10.2. 7200

2a>VJ 3:>4.0 18 ," 2.' '<I.'J :s4 .0 10.1 7:5\)0 1205

22100 3:57.0 18 »r 3.U 1iJ .0 :53.8 10.0 7500

2ZaJO 3;.s~.8 rs 07 a.o 1Ll.l 33.5 9.' 7tHO

2~3UO :.H.£.6 l'~ 17 3,0 10.1 ;;S3.3 i/.'" 7725

22-tOO 346.0 rs 27 3.0 10.2 3;),0 '.6 7835

22j()() 34-.1.0 " 38 3,0 10.3 32.8 9.7 79f:D 1200

22600 302.0 19 48 3.1 10.4 32.6 9. t 8070

22700 :355.0 U 58 3.1 10.4 32.4 9.6 8l!:l5

~;:::~ 353.2 20 09 :3.1 10.5 32.1 9.5 8305

'::.";'w 361.2 eo 19 '.1 10.6 31.9 9.5 8425

I-~--~-,
:.::. ~O ':,-l." eo eo 3.2 10.6 31.1 9.4 8545 1191

I

.1 ~.t..'.'. 6 eo .>0 ;).:0 10. 7 ci .s 9.::: 8670

, ::."'J.u eo 51 3.2 10.f] 31.3 U.3 879~

"
, ;;74.0 21 0' '.2 10.9 31.0 9.2 "'20

;:;SlW :377 .2 ai 13 3.2 10.9 so .8 v.r 9050

23:00 .3W.4 ei ,. 3.3 11.0 30.6 9.1 9180 1195

2~O :xl:l.B 21 ss ,., 11.1 30 .4 v.o 9:110

2;:,70J 337.J 21 4G 3.3 11.2 30.2 9.0 il4·15

2~ :3-)().4 et " ~.;:. 11.3 29.9 8.9 95t1O

2~':'O 3~3.6 22 09 a. , 11. :3 ~.7 8,8 9715

24JJ':' ;:,n.o 22 2J :,).4 11.4 29.5 8.8 9855 1194

Part 2h. Table £.

This re the Provine: Ground Probable Error.

~

"~
<:
~

~ •
~ 0

,e 0

.Angle of ran ~ Defl. 0: *Probab1a Error T1~0
~

Rang_

0 due to 1n nr
~ Drift n Ra ... Deti. Flights n

m !\
(10) 1111 (12) (10) (l4) (l5) (16) (11) (18) (lS)

miltl n . 1 on - mil" 0 vee , yd9. sec. ""rd,
497 27 58 1.88 -1. -0.10 8.65 64 5 39.5 21000

50. ee 14 1.86 39.8 21100

00. ee 30 1.84 40.1 21.000

511 ae 45 L82 40 ., 21300

51' es 01 1.80 40.6 21400

500 " 17 1.18 -as -0.70 8.62 65 5 41.0 21500

520 '" 32 l,'1tl 41.2 21600

530 as 48 1.74 41.6 21700

534 00 04 1.73 41.~ :nOOO
539 :JO 00 1.11 42.2 21'0100

544 00 es L69 -14 -0.75 8.5'd 67 5 42.5 22000

549 30 52 1.67 42.8 22100

55:1 31 08 1.66 43.1 22200

558 31 24- 1.64 4:1.4- 22300

563 31 40 1.62 4;J.7 22100

568 31 se 1.60 ·14 -<).80 8.57 68 6 4'1.Q 22bOO

57. sa 12 1.5t! 44.4 22600

577 sa 28 1.57 44.7 22700

582 sa 45 1.56 45.0 22000

581 sa 01 1.54 45.3 22900

592 33 17 1.52 -15 -0.85 8.54 70 • 45.6 2~OO

596 33 as 1.51 4;).<1 2::\100

601 '3 50 1.49 46.3 23200

.06 34 06 1.48 40.6 23300

.11 34 22 1.46 46.'<1 23400

61' 34 sc 1.45 -16 -<).90 8.52 vi. 7 47.2 (;3500

521 34 55 1.43 47.6 23601.)

626 35 12 1.42 47.9 23700

630 '5 ee 1.40 4!:l.2 :;3000

635 35 4,j r.se 48.6 23~OO

640 ;,)6 01 1.38 -17 _U.95 l:L4'd vs 7 4tl.~ 24000

•

FUZE. POINTDfT. MK IIIM.V. = 2&:J0 F/S700 LB. C.S. SHELL MK X

Pert 20. Table A.

-iz.x-r:
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FUZE, POINT D£1. YK I r IY.V. ~ 26JO Fls

-'nUll 18 lhe Proving Gl'Ou.nd Probable Error.

"U-N-l"

700 La. C. S. SHELL YI( X

~

0

1)
;::

~

~•M 0

-=
0

~
0

J.D,g].e ot i'all Den. ~ ·P1"obllb1. I:rrCr T_ -0 ':
~

due to
::J '" or

0 Drit< ..... Don• n"",•
~

t!),)" 'Ul)(10) (11) (12) (14) (Ie) (11) (18) (HI)

milo 0 1 on - mi10 0 ,... ,... '00. ,..",.
040 .. 01 I." -17 ...o.gO 8.4$1 ,. , .... 24000... .. 17 J.d6 4g.Z 24100..., .. .. 1." 4$1.6 ..roo.., " 00 1... 00.0 ..roo

6<lO " 0' 1.:32 00.' 24400

ee " ee I.Z1 -18 -1.00 6.407 74 6 50.' '4llOO
.70 " 40 1.30 51.0 e-eoc

". " .. 1.28 51.4. 24700

". 38 is 1.27 51.7 .4000

.84 38 2. 1.26 52.0 24900... 38 •• 1." -18 ·1.05 8." -e • 52.4 2!lOOO

••• es 02 1." 52.8 25100

". "
,. 1.22 5:3.1 "roo

'0' za se 1.21 53.5 2ti:500

"'. 39 52 1.'" 03.8 2MOO

". 40 08 1.18 -19 -1.10 8.42 rr 10 54.' 25500

". 40 as 1.17 54.' 25600

'" 40 •• 1.1t> 55.0 ""00

"'8 40 ee 1.15 55.:5 .0800

'53 ., rs 1.14 55.7 25$100

'38 41 ei 1.13 -00 -1,15 8.40 '8 11 ".1 "000

,., ., .. 1.U ".' ""00,.. 42 04 1.11 56.8 "roo", .. 21 1.10 57.2 ""0

'OB .. 38 1.0$1 57.t> 26400,., .. 54 1.08 -22 ~l.ro a.se ,. 12 ee.o ,,000,., ., 11 1.0. 58.4 eee00

we ., ., 1.0e 08.8 ..,00

rrr 4' .. 1.04 59.2 26800

'8' .. 00 1.04 ".' 26900

'8' .. " 1.02 -23 -1,3:1 8.35 81 14 eo .0 .,000

FUZE. BASE DET. UK II I2f{)O FIs~. V.

r<

• ~~• u

" ~

~ """',,>g' in :neT. Change in Rane;e 0 M

"'.... &levat1oll
f'or 100 yds. ror

~
•"

~nange in Range 1 !lin ,.,n
~

change in Elev. i •<-

131 (41 15) (') (') (8) (.)

\1) 12)

mila IIIin • yardll ,..",. teet r/',..",. • ,10 0

11..40 29.:5 8 •• 9855 1194

24000 397,0 22 so '.4

M 11.5 29.' a.' 'il995

24100 1000.4. 22 aa 29.1 e.e 10140

4.03.8 22 43 ,.4 11.0
24200 8.' 10200

24:100 407.4 22 5> '.5 11.7 28.8

O. '.5 11.8 28.' 8.5 10400

~..-oc 410.8 23 28.' 8.' 10570 1194.

aa 18 ,.5 ll.8
~,.~)0 414.2 28.' 8.' 10,,3)

2~w 417.8 es 50 ,.5 11.9

3.6 12.0 .,.0 a. a 10870
• "J,j .;,1." as 42 110a:>

54 a.e 12.1 27 .e e, 2
...;~;j .o 23 8.' lll70

06 a.e 12.2 27.'
• ~JV ~W.6 24

- 12.' 27.4 8.1 1133) 1196

2:),),j() 4~.2 2. 18 , .e

ai ,., 12.4 27.' 8.1 11485

25NO 435.8 2' 8.0 11645
43 ,., 12.5 27.0

"roo 43~.4 24 26.8 ' .. 11005

Z5300 44~.2 .. 56 ,., 12.6

08 '.8 12.7 .... ,.. 11965

2MOO 447.0 25 1199
,.8 12.8 26.4 '.8 1.21;,0

25500 45,J.8 25 21 ,.8 12300

25<00 454.6 Z5 54 ,.8 12 .a 26.2

" c.a 1:5.0 26.0 , .r 12470
2::>700 4~.4. 25 25.1 ,.6 12640

2~ 462.2 26 00 ,.9 13.1
25.5 ,.6 12810

25v(Ju 406.2 2' 13 '.9 13.2

'.0 13.3 25.3 ,.5 12900 ''''2
2BOUO 470.2 ee "

40 4.0 13.4 25.1 ,.• 1::1170

26100 4140.0 ec 13350
'.0 13.6 24.9 ,..

ae roo 478.0 26 54
13.7 24.6 r .s 13530

26300 4.B2.2 27 0' •• 1

i 13.8 24.4 ,.. 1:3'710

. "i.,E.,2 27 21 •• 1 13900 lro'
'.1 1:3.9 24.' 7.2

."V ... ., 35

•• 4.' 14.1 24.0 '.1 14000
.. _,..... .,

4.' 14.2 2:3.8 , .0 ,.200
'0 4 ..8.6 ae 03 '.0 14480

'..1<.10 503.0 ea 17 v.a 14.3 23.5

52 4.' 14.5 2:,}.3 ••• 14l!80
~o~ ~".2: 2B

4.3 14.6 2a.1 6.8 1488J 1212

zvcoc ~11.6 ee .6

,- J1 N J"

Fa 2'0 Tablll A.

700 LB. C.S. SHELL ~K X
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• ~~•• 0

i ~•~
"'." il;levat1on ChaJJB8 10. zrev. ChlUl86 in Rans;e 0

for 100 ydB. tor ~ 'ii
ch.a.nGe in Range 1 mil 1 min s ichango in mev, "~ •8

III (2) (3) (4) (5) (.) (') (8) (')

yardo 01" 0 o1b min. yard. yarde roet tl·

27000 511.0 2B .. 4.3 14.6 2:3.1 '.8 14880 1212

27100 515.8 ., 01 4.4 14.6 22.9 _.8 15000

27"'" 500.2 21> ae 4.4 14..\l 22.6 _.7 15290

moo 524.8 es 31 4.5 15.1 22.4 '.' 15500

27400 5t9.2 a .. 4.5 15.3 22.1 -.' 15710

27500 5::':3.8 ec 0' 4._ 15.4. 21.9 '.5 159W 1.219

27500 5:58.4 eo 11 4.' 15.6 21.0 _.4 16150

27700 543.0 so sa 4.7 15.8 21.4- ,., 16:310

27000 ~1.8 50 ., 4.' 16.0 21.1 -., 16600

2~ .~..J0 552.6 " 0' 4.8 16.2 eo .c '.2 ieeeo
._'.

~~,7 .'1 st 21 4.' 16.4 ro.' 6.1 17010 12.:26

::'t:~. 2 ai. 38 4.' 16.6 eo .3 '.0 17310

~1.2 si 54 5.0 16.9 ro.O 5.' 17550

'~'~'- ~ 512.4 sa 12 5.1 11.1 19.8 5.8 11000

"">oN 517.4- se es 5.1 17.4 19.5 5.8 10050

eescc 562.6 ee 46 5.2 17.6 1\s,2 5.7 18310 1234

eeecc 567.8 sa 04 5.3 17.'11 18.[,1 5.' 18570

&1700 5113.2 se ea 5.4 IS.a 18.5 5.5 ieeec
....,0 Mil8.6 " '" 5.5 18.6 18.2 5.4 19100

.->0 604.2 ~3 ss 5.' 16.9 17.6 5.' 19380

2WOO 610.0 34 18 5.7 19.3 17.5 5.2 HI670 1244

I
2",100 015.& .. 50 5.8 19.7 17.1 5.1 19960

.2~2JO 621.B 34 58 '.0 eo .1 10.7 5.0 eoaec

I
2l!:joJ(,) 027.8 ss 18 _.1 au 10.4 4.8 "'500

·.~...:.uv 034.0 as ., '.2 !1.1 10.0 4.' ",8E<l

i. J.-'u I><l.O.4 36 01 ••4 21.6 1~.0 4._ 21200 1255

c:-'" ....'J 0 .. 1.0 ee ea e .e 2.2.2 15.2 4.5 21500

'"' f,~;5.6 36 45 b.B 2.2.6 14.7 4.4 2lg00
~_ 0,j 660.4 " O. 7.0 23.5 14.3 4.' 2.2280

~~
667.4 " es 7.2 24.3 13.8 4.1 22640

074..8 37 57 7.4 25.1 13.4- 4.0 eeoeo 1207

FUZE. POINT OET. ~K I r IM.V. = 2600 F/S

18 the Pr-ovf ng urcunc Probable Error.

Part ee. Table A.

700 LB. C.S. SHELL MK X

]
~
~

~
~•~ 0

~ 0

.Angle or Fall
~ ;:
0 Den. "'Probable Error Tim,. flong.
~ due to ~ in ot
0 Drift

~

~
~ flong. tert . Fl1ght

~ .lI
(10) (11) (12) (13) (14) (15) ( HI) (17) (18) (HI)

milo 0 . 1 on - m11l1 0 yds. j-de , e6C. yord,

'87 44 17 1,02 -23 -1.3J 8.35 81 14 00.0 27000

'" 44 sa 1.02 60.4 21100

'" 44 eo 1.01 60.8
00' 45 0' 1.00

27200
61.3 27:ll0

00' 45 23 D.Q9 Ci1,7
812 45 40 o.se -24 -1.35

27400
6.33 82 16 62.1 27000

817 45 56 0.97 62.6 27600

822 46 13 0.90 63.0
826 46 eo o.ae

27700

831 46 .. 0.1#4
63.4 27000
63.9 27\100

836 47 03 0.'il3 -26 -1.45 8.31 64 W 64.3 28000

841 4' eo 0.i2
84_ 47 37 0.91

64.8 28100

SOl 47 54 0.90
65.2 eeeoo
65.7 28:lOO

856 48 11 0.89
13<l1 48 28 0.88 -27 -1.55

66.2 28400
8.2\> 85 eo 66.6 28500

867 48 45 0.88 67.1 00600

872 ., 02 0.87 67.6
877 49 eo 0.13<l

2£j700

88' ., 38 0.85
6e.l 20000
68.6 28900

887 .. 55 0.84 -29 -1.65 S ... 8' 23 69.1 ~OOO

893 50 13 0.83 61'1.6
8.8 50

21nOa
aa 0.82 70.1

904 50 eo 0.81
2'il200

70.6 29:lOO

90' 51 0' 0.00
915 51 '8 0.00 -:51 -1.75

11.2 2\>400
8.23 88 25 11.8

221 si 47 a.79
2>1500

72.3 2lt600

927 ea 0' 0.78

'" sa 27 0.77
72.9 29700

'''' 52 47 0.78
73.5 29800
74..2 29ijOO

'44 53 08 0.75 -34 -1.90 a.eo '0 28 74.8 ""000

"'Th1s

FUZE. POINT DET. MK I II~.V. - 2600 F/S

Part es, Tllblo J..

700 LB. C.S. SHELL ~K X

"12-N-1"
"12-N-l"
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700 LB. C.S. SI£LL UKX M.V. = 2600 f!S fUZE .PO INT DEL MK I II

... .lRr.It'P UIn.' GUll _ RA!GB ~~C'I5 T» yj,BOO

":~. ... p a e u s e > r 8. rd........
lOOO reoc 3lOO esoo ecce eeoc 4000

too'

451 .., '13 166 1:14 112 05
olD 101
oliO ," 588 .'" .,. 26' ,,.

ee. ... 501 405 ." 287
-;»

-4D nee "'6 671 ,., <51 '8'B<, esc 56. <80
-50 lDee

1:512 1011 8ro 681 578
-60

1539 1193 .61 ", 57.
_70 n02 • l3 ".
-00 1171 1309

15<6 124' 1O:JO 870
-90

17" 108' lH8 '70
_100

190' 1531 1267 1073
vno roee 115715 108' 1174
-lliO 1822 150' 1216

-1'"
22'12..'" 1969 1628 13?6

-1'" 2118 1750 1<80
-150 .2269 1873 15B3
-160

-170
.24.21 1991 1681

2574 2122 1792
-w 2247 1e91
-190

2728

-200
2880 2313 ecca

-2lJ)
"28 2215..., 2.,0

-eec 3149 2MS
-260 :l4H 2868
-260

-soo
3001

3317
••8l .:14,
-040 ::1775
-060

-""
-4.00

-<liO
...."
-<50
-sec

-300

1'l'ABID'J' BELOW GUN ~ RANGE EFFEcm N YAHOO
Height... p R Ilnge-ye rd. of
Target

'500 5000 5500 6000 6500 '000 '500 teet

82 72 •• 57 51 •• <1 -10
16' H' 127 n, 101 01 82 -ro

"'" 21. ,.0 16. 15, '" 124 .",

.31 28'
,,. '26 202 rea 165 -40

.1< '01 318 28' 253 '''' 206 -50
408 ,:14 082 MO "'. 27' 248 -60

ees 50. .., ", .,5 .ro 290 -'0
66' 58' 512 .55 '0' "" '31 -00

'Of 656 ,,, 5" 45B <1' 373 -90

808 ,'" .42 570 010 45' <15 -100

'24 805 ,08 .28 562 50' .., -110

1011 BOO 774 68' 614 5" .,. -aeo
icss .56 B<O 745 "'6 5"

,., -1'"

1185 1031 .06 00' 718 .46 "'" -140
1273 110' '72 .., 771 .03 626 -150
1361 UB' 10 ae "2 824 '40 6tW -160

1<50 1260 1106 .81 B" '88 712 -170

1539 1337 1174 1041 .30 835 ,,. -100

1628 1414 1241 1100 ,8' B6' '9' -190

1718 1492 1:»9 1160 10'" 931 B<O -200

181>8 164' 1440 aeeo 1143 1027 927 -'20
ro81 lB05 158. reoa 1251 11.23 1014 -240

"6' HlCi5 1722 1524 1360 12ro 1101 -260

2454 2126 '''' 1647 14159 1318 Hag _280

".. 228B 2003 1771 1079 1410 1277 _",0

2832 ..51 21.5 1896 1690 151t> 1366 -'20

"'24 .2615 eeee W" 1001 1614 1455 -340

3'18 2781 2433 .2149 1913 1714 1545 -'60
:1414 .... 2519 2277 ro26 1814 1635 -;>W

"'" 3120 2726 2405 21'. 19lt> 1726 _400

3812 3292 2874 25:14 2253 2017 1817 -4ro
4014 :1465 2024 2665 '368 211' 1908 -440

• 218 "''' 3175 27" a... 2222 rooo -460.... 081. 3327 ''''0 esc 23;:6 2093 -480

..110 :1400 ~62 271' 24'" 2187 -500

Part 2b. Table B.FUZE. POINT DET. UK IIIM.V•• 2600 F!Scd. C.S. SHEU. 11K X

c ,"; eo. fable B.

·'Il-N-l"



,1. C. S. SHELL 11K X U.V. =2600 F/S FUZE.POINT on. UKlll 700 LB. C.S. SHELL UK X U.V. =2flJ0 F/S FUZE.POINT OCT. UK I"

"t f:t... 'l'll.blo 8. Par't 2b. Table B.

TARGBT BlWJW GUN -
Helgbt

.0 P R 8, Do 8 .. - '1 e rd. ot
TarBet

11500 18000 12500 13000 13500 14000 "500 feet

21 00 18 17 10 15 ,. -10
42 30 30 34 .. " 07 -00
64 .. •• ., 47 .. 41 -30

85 70 75 68 03 58 54 -40
10' 08 91 8. 7. 73 '8 -50107 118 110 102 •• 88 82 -00

148 108 128 110 ru 103 .0 -70
169 "7 ,.. ,.. 126 "' 100 -eo
101 177 164 152 142 132 123 -90

212 197 182 160 138 147 107 -100

23' 216 201 187 17. 162 ,., -110
254 230 210 lll4 190 177 105 -120
276 "0 238 .., 20• 101 178 -150

"'7 270 256 238 221 000 102 -140

'" "0 27. '54 2.7 221 20' -150
.40 315 "2 271 253 230 220 -100

3., 335 311 28. 26. 251 234 -17'0
383 355 32. 000 28. .., 248 -lBO
40. 31• 348 323 001 281 202 -190

'26 395 300 MO m ", 276 -800

.0. 405 40. 37. 34. 326 304 -'20

.12 475 .., '10 382 see '32 -240
'56 516 47' ... 41. :186 360 -260
'99 .56 .16 47' "0 41' 388 -280

643 596 fi53 51. 478 .., "0 -300

'87 '37 5., 540 511 476 ... -320
700 "7 '28 584 54' "', 4,. -340
77. 718 0.' ,,, 576 53' "" -300
818 758 70. ,,, 608 '" .20 -380

862 '0' 742 '8' 641 .97 ee 7 -400

900 840 780 72. ". '28 686 ..""ss, 881 818 760 70' 058 61. -440
.0. 0.. 856 ". 739 '8' 645 "00ices '03 804 830 772 no 0" -480

1084 1004 031 865 80. 750 700 -500

'I'ARlB'l' BKWII' GUN - HANaK D'J'BC'rS IN YJJUB......
ot Mop BaD,se-1'ard.........

t ... BOOO 6000 0000 .""" 10000 10""" 11000

-10 • 7 04 Sl es 07 25 25

-'" 7. ee o. 56 5. •• ..
-SJ ll2 102 .. 67 eo 7' 00... 150 107 125 115 100 08 .,
-00 1B"I 171 157 ,.. 10. 12. 11.
-00 ... 205 lB8 175 100 148 107

-70 ... 240 220 "'. 187 172 100

-eo 301 075 252 2.' 21. 107 182

-90 ,.. 310 ... .., 240 221 205

-100 577 ... 31. 290 "7 ... 228

-110 415 .70 047 '" ... 071 251

-1'" 454 <1. 379 '48 321 "0 214

-1ll0 "2 ... .11 '78 047 320 "7

-140 .31 ... ... 407 .,. ... '20
-150 50' 510 .75 '30 401 .70 34'
-100 008 554 507 .., 028 59. u.

-170 647 .00 540 <'0 .50 .20 589

-lBO ... 02• 572 .2. 48. ... '10
-l9O 724 001 00. 55. 511 .71 • 30

-800 76> 0'0 0" ees .08 ,'0 ...
-220 841 7.' 702 ... 59' 547 500

-eec .20 839 '" 70. 048 598 ...
-260 99' '" 833 7'. 70. 0" 000

-eec 1078 .83 899 825 '59 700 047

-SJO 1158 1055 '0. 885 81. 751 '0'

-020 l258 1128 1031 ... 870 eo2 741

-MO 13Hl 1201 1008 1007 0,. 854 789

-360 1400 1274. 1164 1068 082 905 830

-080 1481 134' resi 11.. 1008 0.7 -
~i

156. 1421 1_ 1190 ioae 1010 .32

10" 1495 1305 1252 rase 1062 oeo

-HO 1727 1510 14:33 1314 1008 1113 1028
-·;.60 1810 164~ 1501 1376 126. 1165 1076

- ..00 ,... 1720 1560 "38 1:322 1218 1124

-500 U~'17 17gS 1637 1500 1:379 1271 11'13

"12-N·l" "12-N-l"



LB. C.S. Sl£li. 11K X U.V. ; 2600 f/S fUZE .POlflT on. UK VII 700 LB. C.S. SHEli. UK X M.V•• 2600 f/S fUZE. POINT on. UK IJ I

-
Height

• a p Ha n. a - ,. a rd. ot
Target

lBOOO lllOOO 10600 00000 00500 .1000 .,500 '0000 teet

6 • , , , • • • -10

" 10 ,. .. 13 " ae n -00
ee es •• 2l eo " 18 " -30

ea 31 30 28 •• as 23 •• -40
•• 09 07 35 53 31 ., 28 -00
60 47 .. •• 40 " 35 .. -60.. 50 •• .. •• .. ., .. ·'0., 03 50 56 53 60 47 45 -00,. 71 ., ., .. 50 sa 50 -00.. "

,. '0 •• •• " 56 -lOO.. ., •• " 72 6. 6' •• -no
101 ,.

6' .. " 75 71 ., -100
10' 10. ,. 01 eo al " " -130

n, 110 104 '6 ae 6' 6. '6 -140
126 118 111 10' " es 68 .. -150
13. 1" no 112 10. " .. 00 -160

,.. 13. 126 n, n. 100 100 ee -110
101 ... 13' 126 n, n. 10. 101 -100", 150 1'1 13' 128 no 11' 10' -100

106 156 '" 140 13. 120 118 11. -000

16 • 17. 10. 1M 1" 137 130 12' -.",
",. LOO 1" la' ", 150 ... 135 -'40." ",. ". 16' 17~ 103 154 148 -'60.'" eee "" '" 185 170 106 158 -280

••• 236 '24 .11 10' 188 176 1" ·300

26' .54 ." .25 '1' 00' 100 100 ~::S20... 270 .04 ." ... 21' ",. 101 -aeo
30. 26. .., .04 ." ... '1' "" -'60
31' 301 284 "6 '53 ." ... 21• -380

". '1' ." 28. ... esa ... eee ·400

'5' ,,,
31' 2'" 280 .., .51 237 ••eo

370 .., '29 an ... 27B '63 .., -'40
36' 36. ... 32' 30' ..0 .75 280 ·.00
40. 361 '" ". '20 30' 28' .71 -'00
••1 '" 37' ,04 ,,. ". .., ,B, -500

tABGB'1' BKLOW GUN - IW&K E!"nC'IS IN YARrS
llo....

i Dr Map BaD g o-yard.

I To,....
r_. Jj;Q()() I.5llOO 16000 1.500 17000 moo 10000

-W LO ,. 11 11 W , ,
-8) ee 24 •• 2l 8) " lB
-;I) ee .. .. se 00 28 ee

-40 51 48 45 .- 40 ee se
-60 .. 60 50 es 50 47 ..
-60 " 72 se .. 60 50 53

-10 110 .. " 74 '0 •• ••
-00 102 se 110 85 00 75 71

-110 l1S 106 101 .. 110 .5 00

·lOO 126 aec 11' 106 lOO •• ••
-lW 141 1>2 124 11' 110 10' ,.
-l.l!O '" ,.. 130 126 100 11' 10'

-l:lQ '" '" .., '''' 100 l.2. 115

-140 100 10' 150 .., 140 1>2 ...
-100 10. 1.1 170 ,.0 150 141 153
-100 00' 10. lBl 170 160 151 ...
-110 210 00' 1.' 161 "0 160 151

-100 23' m 00. 102 181 170 160

-1110 .." 2:lO 21' S,. 101 180 10.

-eoc 25B ... '27 ... 001 1.. 17.

,
-'00 ... ... 250 2>5 • 21 00• 10'

I -aeo ,W 2\l1 ." ... 241 ee, 21•

-aeo 3J1 310 ." 218 ..1 •48 aea
.aeo "" MO no :lOO 26. 285 '60

-
286-JUO ... 305 ,.. .., 00• ...,

-seo 415 ... 30' ... ... 30• 285

-MO ... ... see ... ... ... 30'
-sec ... ... .11 '85 30' ,.1 '"-lll>J ... 48. .,. 40' see UO "".
-4DO ... ... .., ... W• '" "'"
-'20 ... 010 480 • 50 ... 09• 075

-4<D .74 • 07 60 • .,. ... 416 ess
-eeo 601 50' .., ... ••• .., .n
-480 a., "" 5:'0 '10 48. '5O ...
-ecc ... ere 57• 507 505 .75 ..,

..,;-N-l" "12-N-l"
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tiSCIIT lW.OW' GUN - BANGE D'!'3C'I5 IN UBt6

""'.'"or M. P Rfl.Dg .-;yard........
r_' U500 escco "'""" 24000 ..eoo I!OOOO 20500 >eOOO

-10 e 0 • e • • • •
-'" 10 10 '0 , • e e ,
-S> ,. ,. 1< ,. 10 12 11 11

-<0 21 '" " is 17 ,. 10 14.., .. to .. es 21 III as ,.
• llO .. S> .. ., 2' .. EO 22

-?() " ee >4 '2 S> ee ., 2•
·00 'E 40 ee ee .. 03 "- .,
.;<{I .. .. •• 41 .,

" ss ••
-

<.N 03 "- .. .. •• 41 "' ",-
-no ., .. •• 01 .. 4' 4' 41

• 'Ill .. ., se 55 52 ., 47 ..
-w •• •• .2 50 50 54 01 ..
-'40 ,. 71 ., .. 61 se ee ee
-'00 eo ,. 'E

., •• • 2 •• ..
-'60 "" ei " -s ., •• •• 60

-170 go .. e2 ,e 74 70 ., .4
-ieo se sa 8' es "

,. 71 .,
-'''' 101 ,. " 8' e. "

,. 71

-l!OO 10' 101 go se e' e. " ,.
-2'" 117 11l 100 101 •• " e, 8'
-240 "" U2 "' ilO '0' lDO .. 110
-eec ,.. 102 125 "' il' '08 10. ,e

-200 100 142 100 lea 122 117 ill 10.

-;:00 '60 102 145 lOB 101 12. "' il.
- -_.- ----"

17l 162 1M 147 '40 10. 127 121
182 17. '64 166 '" 141 105 lea

". lB3 174 ..5 107 '00 14' ,..
- ~cV "'. 10. lB3 174 i •• loa 100 '4.

-400 214 ",. ". le. 174 ,.. loa '51

-4'" E" ElO 00. 10. ies "4 ,.. 10'
-440 to, ... E12 "'E "E 18. 17' ...
-400 ... ... E" 211 Illl 101 'eE 174-- to, ... E"- EIll ElO l!OO '90 181

·000 ... 2M 241 E'" 2le Ill. 108 ,..

FUZE, PO INT OCT. WK IIIW.V. = 2600 Fls

-
M. p a.ftge-yarde n:~n.

Target

.26l500 27000 2''''''' 28000 28500 2IlO00 "'500 00000 relit

• • s • s • a • -,0, , • • • • • 5 ·00
10 10 '0 • , e 8 e -00

14 14 i.a 12 lE u 11 10 -<0
17 17 ae 15 15 14 14 is ·00
ei 00 " '8 is 17 17 ie ·60.. E' EE 21 ei 00 00 " ·,0
26 27 to E' .. E' E2 El -ao
31 00 '" ee 27 E' '5 .. -110

•• M sa 31 00 '" 28 27 -100

es ., ss .. .. sa 01 00 -ilO
42 40 OB ., .. se M ae -lro.. 44 .. 40 OB ., .. se -100

., ., 45 4. 41 40 ss " -140
sa " .. .. 44 •• .. 40 -100
07 54 ., ., ., .. • 5 •• -160

61 58 ee 52 50 .. 4' .5 -170

•• ., sa se ee ei 50 .. -ieo

•• '5 'E ., ee 04 52 00 -190

71 •• 05 .2 es ., 50 es ·IllO

" 75 72 •• '5 ., 60 ee -aeo.. e, '8 ,. 71 .8 •• ., -E40
sa •• .5 ., " 74 71 ., -260

100 .. " .' .,
" "

,. ·280

10' 102 •• " so .5 .2 '/0 -000

U5 10' 10. " ss "
., 84 -,ro

122 U' Ul 10. 101 " " es -'40
12. 120 lle U2 10' 102 ,. •• -eeo"7 '''' 124 U' U' 10. 10• " -080

144 '" 131 125 U' U' 10' 10' -<00

151 144 lO. rei 125 100 U. 10' -420
15. 151 144 '" lOl 125 reo il' ·440... 156 151 144 '" 101 125 100 -460
170 ,.5 '" 150 143 ,.. 100 125 ·480

leo 172 ... 156 ,.. 142 136 "" -500

700 LB. C.S. SHELL WK K
FUZE,POINT orr. WK III2600 FISW.V.700 LB. C.S. SHELL IlK X

'-rl ... TabJ.. B.

"l1-N-l"
__ .'\ 1



700 LB. C.S. SHELL 11K I

".;, -U.I. Tabla C.

W.V. : 2600 F/S FUZE,FOINTOIT. III( III 700 LB. C.S. SHELL WK X

Part ee. 'l'8ble C.

W.V. = 2600 F/S FUZE,POINT DET. WK III

-91-

TABG&'l' .4BCJ'B ami _ Ih W!W YW'ft'~ TJI Y&TIM

""....
M. P aaIl.S.-Tllrd.ot......,_. 1DOO 1llOO IIlOO IlIDO 0000 IlIDO 4000

10 ..... -m1 -en -1640 -lOI -ru -..
III -<l'IO- -.10 ~. -UT -- -ear .Ial

", ..... ...... -- -... -.", -181

40 -112< ..... ..."" -..., ..... -374-
", -ieee -10" -BOO ...., ..., --00 -llllB ...., -180 ..... -...
10 -l4Ill -112< -OU -'161 .....
eo -UIIl -U'71I _10.. -861 -140
00 -llWI -14" -w. -0... --

!DO -lOB3 -uoo -1018 -on

, lW -1'" -Ul£ -us. -icu
120 -reee -1_ -UllII -uoo
,''' -20" _uoo -1'" -lIal

140 -218. -1180 -14081 -1278

''''' -23f8 -..... -lMZ -1'"
100 -247:5 -2018 -10" -l~l

110 -21" -1?~ -,"""

lllO -.... .1B04 -10"
100 -2156lil -,... -l70i

IllO -.... -eose -l"~

..., _2114 -.... -U6:5

"'"
..... -..." -2l3l

lOll -2611 -.201.., .moo -""
sec -,.,.. -....
'""

-3226 _2'1"... -.... -....
I, sec -:5102

sec -.....
.00 -..,.
..., -3:.69... -3122..., -3811......

J.Jl GUN - RANG:! ltI'DCTS IN .lARIII
Height

M. P Hllnse-1a rd. or
To_'

.000 llOOO 5000 6000 .000 7000 1500 reet

-61 -n .... -5' -00 -45 -" 10
-16:5 -14.2 -1.25 -u. -100 -.0 "" '"-244 -21' -166 -167 -1"" ·1" -122 30

-... -... -aec -223 -"'0 -ieo -163 40
-40' -'54 -31' -278 -... -... .",. so
-'64 ..... -31' -333 -... -... -... 00

->6' ..... -sas -oaa -346 -OUt. -264 10
-042 ->6' ...., ..... -397 -... -32:5 eo
-1,21 -632 -656 _4lil7 ..... -40' -eee 90

-1" -100 "". -5tll -4i5 ...., -406 100

..." -?flg -eec -000 -M< -4.' .... no
-955 -831 -140 ""0 -593 -5:55 -465 ''''-1032 -90' -600 -11:5 -en -519 -... Ull

-nos ·972 -eeo -767 ..... ..... -... 140
-nss -1040 -eeo ..."" -757 ..... -60, ''''-1261 -1107 -lil7lil ...13 -1815 -700 ..... 100

-1337 -1114- -Wee -... -6O' -70:1 ..... 170
-IU2 -1240 -1098 ••80 -861 -1g0 -?22 leo
-US? -1300 -1lt5? -1033 -... ..... -?Ill 100

-1:561 -1372 -12Ui -10et5 "'10 -- -BOO 200

-1109 -1003 -1332 -risc -1070 ·$jtl7 -878 .""-1856 -1033 -1_ -1294- -1104- -10052 -gets 240
-ecoa -1762 -Hi6S -139? -1251 -1131 -1032 260
-2147 -1890 -1017 -1500 -13tiO -1221 -llOg esc

-'200 -8n6 -1100 -1602 -14.42 -13)~ _1186 300

-2431 -2142 -isca -1703 -1554 -aeee _12152 '''''-2571 -22tl7 -2015 ·lBO' -16215 -1471 -1336 340
-2710 -2391 -2l2O -lg04 -1716 -1654 _1413 360-.... -2514 -2236 -BOO' -lBO' -1636 _1488 380

-2987 -.... -2:545 -210' -1895 -1717 -1563 400

-a123 -27M -24M -.BOO -lg84 -17g9 -1636 .""-3256 -2878 -2562 -ees -2073 -1660 -1712 440
-sasa -2ilJ? -"10 -2~5 -.2162 -1i61 -178e 400
-3523 -3110 -2777 -2492 -2200 -eo, -l85Q 4llO

-30W -3233 -.... -."" -2337 -2121 -193:1 500

"'u-N-l" "12-N-1"



700 LB. C.S. SliELL UK X U.V•• 2600 F/S FUZE. POINT DEI. UK III 700 LB. C.S. SHELL MK X M.V. =2600 F/S FUZE. POINT DEI. MK III

Pt.rt ab. 'llIbt. c. Part lb. Table C.

TARGET ABOVE GUN RANGE E1!'FE'- \,iT'S IN YARllS
I Heleht

• e P H a •• e-yerd • ot
Targot

11000 10000 12&,)0 13000 13:500 14000 14500 t'ltet

-" -19 -18 -17 -16 -15 -14 10
- .. 2 -,. -ae -,. -s -29 -27 20
-ea -58 -54 -50 -47 -44 -<1 30

-84 -'6 -72 -ev -ea -50 -54 '"-105 -07 -90 -84 -79 -73 -.S 50
-125 -116 -108 -101 ->5 -88 -8, 60

-He -136 -127 -116 ~110 -103 -.. '0
-167 -155 -145 -135 -12£ -117 -109 00
-168 -174 -162 -151 -141 -132 -123 '0

-ro, -1\14 -100 -168 -157 -146 -156 100

-2211 -213 -198 -lB5 -173 -161 -100 no
-250 -232 -216 -201 -188 -175 -163 ""-2n -251 -233 -216 -"'. -HlU -177 130

-29' -270 -251 -234 ~211l -"'. -190 ''''-313 -200 -2611 -251 -235 -2HI -"'. 100
-'34 -50' -28' -268 -25:) -233 -2ltJ 160

-354 -328 ~305 -aes -265 -240 -2Z:C ,,0
-375 -3<8 ~323 -301 -281 -262 -245 100
-3115 -367 -:31.1 -317 -2il6 -276 -'58 190

-410 -386 -359 -334 -312 -291 -272 200

-457 -424 -3\14 -367 -M3 ~320 -29\1 220
--lIlS -462 -429 -40O -373 ~348 -326 2<0
-538 -500 -4<15 -·1.33 -"'. -377 -352 260
-578 -537 -500 -46' -434 -405 -:17'1 2BO

-619 -57B -535 -4g8 -465 -434 -"'. 300

-659 -612 -"" -530 -4gS -463 -433 320
-ess -649 -604 -563 -526 -491 -45li1 '40
-7~W -687 -639 -5\1e -,'" -51e -- 360
-77'ii -724 -674 -626 -58<l -548 -513 3BO

-819 -'1'61 ~'I'08 -.60 -616 -~76 -:">3e 4DO..,. .,.,'I''iie -742 -eQ2 ..... -60' -50. .20
-lj!:lG -eae -777 -724 -676 -632 -5\12 .'"-938 -ti'1'2 ~e11 -'06 -706 -66U -618 .60
-9'1'7 -908 -845 -788 ~736 -688 -644 <00

-1010 -"'41) -680 -820 -766 -71e -671 000

'l'..4Bllft jB()'V'J GUN - RA,NCIB UFEC'IB IN 'YAHOO

i lUllg..'lt
•• P H an 8 0 -yardll

"t
',rget

($.t BOOO S500 0000 ''''0 10000 10:500 11000

10 .S? ·M -3l -as -M -24 -23

eo -74 -.S -ea -5' -5' -4' -4'
00 -Ul -101 -ss -86 -,. -" _.S

'" ·148 -1:55 -124 -1l4o ~lO6 -'8 -"
00 -185 -169 -155 -143 -132 -122 -U,

60 -'22 -20' -aee -171 -158 -146 -135

70 -258 -236 -211 -000 -184 -170 _157

80 -29' -269 -24' -228 -Ell -195 -180

90 "32 -00' -278 -256 -237 -Zlg -20'

lOO -... -337 -00' -285 -26' _24' -'25
llO -405 -370 -MO -313 -28' -26' -w
120 -44l -40' -370 -341 -315 -291 -210

130 -47S -4,7 -401 -30g -341 -315 -292

'''' -514 -4'0 -432 -39S -56' -339 -315

1>0 -'50 -50' -~2 -426 -393 -363 -33'1'

160 -58<l -5ee -402 -454 _4.l1i1 -,87 -359

170 -622 -56' -523 -482 -445 -4ll -:lAl

100 ...58 -60' -553 -50' -4'0 -435 -"'.
190 ...., -634 -58' -537 -4se -4511 -4'.

200 -7.29 -667 -613 -565 _522 -48, ....
'20 -BOO -7:32 -673 ... ro -573 -530 -4,92

240 -871 -797 -733 -67e. -.24 -578 -536

260 -\il4l -862 -793 -731 -675 _625 -580

2BO -1012 ·927 -852 -'BO -'26 -672 -623

300 -1082 -ssr -912 -841 -777 -119 _667

! '" -1152 -1055 ·1<71 -89. -S28 -766 -710

! ,'" -1221 -lU9 -1030 -'50 -878 -813 -753

I 300 -1290 -1183 -1089 -1004 -928 -859 -796

~~ -135'Ol -1247 -1148 -1058 -977 -905 -839

wo -1428 -1310 -1206 -1112 ~1027 ~1t51 -68'

'20 -14!:l7 -1373 -1263 -1165 -1077 -997 -925

44D ~1565 -1456 -1321 -1.216 -1126 -1043 ~ge7

eec -1635 -1496 -1379 -1272 -1175 -1088 _1010

sec -1700 -1561 -1437 -1325 -1224 -1134 -1052

ecc -1766 -1623 -1494 -1376 -1273 -117\1 _1094



.j.uu-

700 LB. C.S. SHELL UK X
Part %D. Table C.

U.V. = 2600 f/S fUZE,POINT OET. MK III

I

700 LB. C.S. SHELL MK X

Part 2b. Table O.

M.V. = 2600 r/s fUZE,POINT OfT. UK III

'l'.lAf:~ ABOVE. f'"..lm _ n~"""'" -- '" ~ no...

I
height
,r M. P Rance-y8 r ••

Ttlrget

rlll'I'I; 13000 15500 10000 ld500 l?000 17500 lBOOO

10 -1> -12 -ll -ll -1O -. -.
3) -20 -2' -., -21 -00 -1. -la
50 -:l8 -,. -24 -,. -00 -28 -2d

40 -51 -sa -45 -42 -40 -'" -35

50 -M -50 -5' -53 -50 -47 -44
00 -" -'2 -ea C" -<>0 -56 -5'

70 -110 -84 -N -74 -'0 -.. _.2

80 -aca -96 -91 -eo -80 -ve -,0
110 -115 -lOa wl02 -.. -110 -85 -,.

1.00 ·ua -laJ w113 -10. -100 -., ....
llO -141 -152 -124 -117 -110 -103 -.,
120 -153 -144 -135 -127 -120 -113 -106

i
130 w166 -156 -141 -138 -1'" -122 -115

140 -118 -lOB -156 -14'&1 -140 -131 -123
100 -lWl -lBO -16\1 -lS\; -150 w141 -132
100 -Ill' -lil!: -181 -170 -1<>0 -150 -141

170 -217 -1ll4 -1\12 -lBO -16V -iss -150
180 -2!i -815 -Ill. -1!ill -17~ w168 -156

lIlO -24.! -'27 -214 -an, -180 -178 -167

eoo -255 -2~9 -225 -212 -199 -187 _176

ee -280 -"3 -247 -.,3 -21Sl -00' -iss
Z40 -:7J' -... -... -253 -238 -224 -,"
eec -3:7J -310 -... -27' -257 -242 -,'"
zeo -306 -'24 -au -... -277 -201 -246

300 -.81 -358 -336 -31. -2'017 -27.
_..3

.20 -40. -381 -55B -336 -316 -M -280

"'" -431 -40' -380 -351 -'56 -'16 -M

560 -.56 -426 -40. -378 -3515 -'24 w315

300 ...., -451 -424 -ess -315 -255 -532

400 -50. -4" .... -41. -39. -371 -Z4i1

4'" -531 -498 -46' ..... -41' -aes -56.

440 -5~ _52t -480 -4<lO -'53 -40' -...
460 -580 -- -.ll -eso -402 -425 -400

480 -50. -56' -= -501 -471 -44' -411

500 ..20 -501 -555 -521 -490 ...., --

"1l-N-l"

ABOVE GUN - 1WfGIi: KlI'FEC'lS IN YA.IID9

M. p Range-ye.rde "!.gh'or.......
18500 19000 ,.500 20000 00500 21000 21300 2IllOO tee1;

-e -a -, -, -, -. .. .. .10
-l? -10 -15 -14 -1' -12 -12 -ll '20
-'5 -13 -22 -21 -00 _l> -ia -l? ..
-33 -" -30 -'" -ee -a -24 ·22 40
-42 -.. -37 -.. -33 -ai -w ·28 50
-ro -4, -44 -4' -40 .38 -.. -24 50

-5B -55 -32 -.. -46 .44 -4' -3. 70... -ea ·50 -56 -5' -50 -47 -45 eo
-74 -'0 -07 -.. -5. -56 -53 -30 90

-S. -'8 -74 .,u -66 -.. -.. -56 100

·91 -8. -er -77 -73 -,. -es -6:? llO
-100 -.. -B. -04 -,. -75 -71 ·61 110
-lOB -102 -ae -., -8. -82 -77 -10 iso

-116 -110 -104 -sa -.. -ee -63 -,. 140
-124 ~1l1 ~111 ·105 -.. -.. -e. -84 150
-133 -125 ~118 -11.2 ~106 -lOU ·05 -90 160

-141 w1:53 -126 -11'1 -lt2 ~lO6 -101 -., 170
-l4.i -141 ~133 -126 -lUI -112 ~lOO _101 leo
-157 -148 -140 -132 -125 -lUI -112 -10' 190

-10. -150 -147 ~139 -132 -125 ·n8 -n, 000

-aee -172 -162 -153 ~14S _137 -l:i:l -1" ''''-199 -188 -117 ~161 -108 -reo -142 -134 '40
-215 -10. -191 -181 -172 -162 -153 wH5 260
-231 -218 -00. ~195 ~la5 -1'75 -165 ·106 280

-'48 -234 -221 -"'. -196 ~167 ~177 -168 300

-'64 -24Il -eae -223 -211 -200 -16g -171i .20

-'00 -264 -eeo -237 -22" ~212 -001 -190 .."
-20' -'80 -205 -.251 -237 -224 -21.2 -101 560
w~U3 ~295 -"'. -... -zoo -237 -a.. -'12 380

-3.21i -311 -.29' -27a ·.263 -24. -230 -22' 400

-24' --326 -'08 -211' .",. -261 -24' ~2Z54
...,

-'" -341 -322 -505 -28' -214 -259 -B45 440
-318 -351 -331 -319 -50' -286 -271 -'67 460
~3W4 -372 -351 ·332 -3l4. -P,98 -28' -",a 480

-4lD -38' -... -246 ·.27 ~310 -211' -279 500
.

"U-N-!"



700 LB. C.S. aiELL loll( X
Part D. Tabla C.

M.V. = 2fOO F/S FUZE,POINT DET. MK III 700 LB. C.S. SHELL MK X

Port 21:1. Tl:lble C.

M.V. = 2600 F/S FUZE,POINT OCT. NK III

TARllXT ABOVIl: GUN RANGll: El"l"ECTS IN YAROS.

R •
H."nt

M. P n, • • yo r d • of
Targ&t.

""500 2'1000 21300 2HOOO ,,"500 2'<lOOU 2'<1500 feet

-, -, -, -s -, -a ., 10., ., -e -, -, .. -5 20
-10 -10 -10 -, -8 -8 -8 30
-14 ·14 ." ·12 -11 ·11 -10 40
-11 ·11 '1. -ro -1< -14 ·13 00-21 -20 -19 -18 -11 -11 -Hi 00

-24 ·23 ·22 -21 -ro oro -ro '0-28 -21 ·26 ·.5 -:03 -22 ·21 80
-31 -30 -2> -,," -26 -?5 -24 '0

-'5 -:14 ·32 -31 -., -28 -2'1 100

-59 -31 -55 -34 -3!~ ->l -00 110
-42 -40 -'8 -31 -35 ·34 -32 120-40 -44 -4? -40 -'8 -se -" 130.., -41 -45 -\3 -41 -3iJ -3"1 140
-5~ -51 -48 -16 -41 -42 -10 150
·5' -54 -51 ·49 -41 -45 -" 100

-60 -58 -55 -52 -50 -'8 -'5 110
-64 -61 ·58 -56 -5' -50 -48 180-er -05 -62 -5' ·56 -5' -50 190

-11 -68 -65 -6P. -5V -56 -5::1 200

-,a "5 -n -'8 -65 -B? -5B 23)
-85 ·62 -," -11 -11 .., -64 240
-93 -88 -81 -81 ·11 ." -6'<1 200-100 -'5 -Ol -6' -82 ·'B -15 200

-107 -102 -91 -" -88 -81 -80 300

-1H -10' -104 -09 -9' -w -B5 '20-121 -116 -110 -105 -100 -015 -Ol 340-12t:l -122 -ne -ru -106 -lUI .p, 33O
-1::15 -1211 -123 -11'1 -Ill -106 -L02 '8O

-142 -136 -1211 -lP.3 -11'7 -112 -10'1 10O

-1411 -142 -135 -1?-9 -123 -118 ·112 420
-156 -149 -142 -1::15 -1211 -'123 -118 440
-16;} -156 -149 -142 -135 -12~ -1:'3 400-170 -162 -155 -148 -141 -135 -12'J 480

-177 -169 -161 -164 -147 -1'" -1M 600

TAllGKT ,:,3uW GUN - RANcm UFEC'm IN Y.UlOO

Haight
R. nge-y6 r d •of M. P

>.r"at

2>000 23500 24000 24500 2tOOO 25500 20000relit 22000

-5 -5 -5 .. -4 -4 -410 -,
-8 -8 -,-10 -10 -, -83) -11

-12 -11 -11eo -1' ·15 -14 -14 -lO

-3) -ro -18 -11 ·1. -v ·14

'" -21
·25 -21 -2~ -21 -ro -I' ·1850 .2?

-'" -20 -2? ·25 -24 -20 -2'00 -,.
-,. -,. -'" -28 -2' -2tl

'0 -31 -'5
_'9 -31 -'5 -" -" -2980 -4' '" ." ." .,. -"IlO -48 ... -1' -41

·51 -46 -40 .4' .., -59 -"100 -53

-53 -00 -41 "5 -4' -41110 -51) -50
-49 -1' -40120 -.4 -" -58 ." -52

-6:0: -50 -50 -64 -51 -48130 -es ...
-" .., -er ·58 -55 -52

140 -'5 -11
-.2 -5' ·5."2 .., ..5150 -00 -vs

-00-., -50 -ea100 -H5 ·81 -11 ·n

-82 -'H -14 ·10 -., ..,
'10 ·1lO -80

·B. -82 -78 ·14 -10 -ezW -\il6 ·Ol
-'B -14 ·'0

'''' -101 .,. -Ol .." -62

-,. ," -50 ..,2 -'8 .,.
200 -10. -101

-111 -lOq -100 -" -1lO ·8' ·62ca -117
-89-ios -1.03 ·'8 -94£:.0 -121 ~121 -115
-91-112 -101 -102-136 -131 -124 -iaa~bU

-121 -115 -lO~ -104
"" -148 -141 -134 ·1"

r
-H.'3 -l~ti -120 -12~ -117 -112

"0 -15\1 -151

-l~ ·1'" -138 -131 -125 -lllil
;:2.0 -170 -161

-121-131i1 -133,.0 ·180 -1'71 -162 ·lM -140
-172 -163 -155 -H8 -141 -134

:IOU -llll -161
·150 -14'il -142380 .201 -asr -162 -17~ -164

-191 .18P. -1'73 -104 -150 _141i1
400 -eu. -001

-3)1 -rsr -181 -172 -164 _156
'00 -2:"2 ·Hi

-1'72 -164-210 ·200 -190 -181\40 -::!32 -ezi
_189 -180 -111_2:51 ·200 .209 -ras\00 -PoolS

-187 -178-2'" ...218 -00' -191480 -254 -241

-239 -22'1 -216 _205 -195 -1M500 -264 -231



, 1"

FUZE. PO INT OCT. MK IIIM.V•• 2600 F/s

.- Y~U'" La••icJa. of ProJeotile .. pel' MAt:..... -II ... ... -. -1 0 .1 •• •• .. ..
JJXlO '" lJ> 111 ao 5 0 -5 -lD -,. -20 -'5
2000 .. .. 1fT 18 • -0 -I> -lB -28 -I? ....
1000 61 .. .., .. 18 0 -12 -.. -IS -5, ....
..... .. 60 .. 20 111 0 -111 -20 .... ..., -70
1000 III .. ., M 17 0 -17 -M -si .... -80

lIOOO •• n 55 1fT 18 0 -18 -'7 -55 -71 -1>.

..... .. 7. "., IS lJ> 0 -lJ> -IS -57 -7_ -1>5
8000 se 7. "., IS ,. 0 -10 -IS -57 -77 -1>-
IlOOO •• n 55 .., 18 0 -10 -'7 -56 -70 -

lDOOO .. .. 11 M 17 0 -18 -.. -5. -71 -es

lIllOO 7_ 51 .. 20 111 0 -16 -.. ... .... -8l
1&000 .. .. •• Z6 11 0 -1' -2B ... -56 -71
UOOO III fol 81 n io 0 -il -.. -.. .... -56

,..... .. Il7 21 ,. 7 0 -a -1_ -Z6 -.. ...
lIlOOO 14 18 lD 7 • 0 ... -I> -14 -20 -26
15000 ... ... -a -1 0 0 0 -1 -. .. -7

uooo -. -81 -111 -I> .. 0 .. .7 .lD .1. .10
l8000 -Ill - -2B -18 -. 0 e 1_ .. es ..
15000 -.. -li8 .... -Of -10 0 12 .. 56 .. 56..... .... -.. .... .... -18 0 17 •• ••

_. ..
lWlOO -1M -1>8 -n ..7 -.. 0 •• •• -. •• lD.- -14ll -il7 -87 -57 -ea 0 Il7 •• 7. lD' 12_
.1000 -17& -.... -lDl .... .... 0 .. _. ,. 121 150

240.)00 -1~5 -16< -11< -70 -I? 0 .. 71 lD. 140 170
eecoo -217 -172 -120 -84 ... 0 <l 80 il' 158 10.
at>0Oll -.IS -159 -1<1 -,. .... 0 .. eo lOa 17' 217

&7000 ..... ..... -lila -lDl -50 0 •• .7 ... 101 "7
8lOOO -... -&1. -163 -108 .... 0 50 lD' , es ..- ...
&IlOOO .... .... _174. -il5 -57 0 .. ill 16_ .20 ........ -.... ..... -- -18' -<lO 0 •• ll8 176· ... ...

Pan D. fldtJA D.

atrm' OJ'~ D:rmm IN DRIB O:r B.UIGI DUB 'l'O V4RU1'IOJI9 III

700 Ul. C.S. StELL 11K X



700 LB. C.S. SHELL 11K X u.V. 2600 F/S FUZE. POINT DET. UK III 700 LB. C.S. SHELL UK X M.V. = 2600 F/S FUZE, POINT DET. MK III
PI.ri: ... 'fUJ.. B.

ltJla1'UIOlf OJ' ml B.ABm, D'ftC'l'S m nRDS 07 RANaB DUE TO ~1Olf OJ' '1'BB UII!'B, BJ"nC'IB IN Y.UtIS or IWiQE 001 'l'O

For argwnont at top ot tables UIIe tho sign that is before the number.
"J'or,-'argument at bot tan of tablel!l UII0 the sign that follow. tho number.
"Az~uth measured olookWlse tromthe North.

,~..., ,40+ 'JrJorlb. or Bou'b.] t..Utud. W· {North or Sou'$b}

o.-.a~~ o~~:;l> -~osr;;. 90 AJ:1IIluth ot Target _ degree...... 0 15 30 •• 00 73 00 .....,..... 180 '.5 150 135 lEO 1.05 so 180 165 150 135 '''' 1.05 sc ,....
eooc 0 ... +8- .,... +16- +16- .16- 0 ... .,- .1.0- .,.. .,... • 14- eooo
4000 0 +B- +15- ••a- .",- .30· ."'- 0 .,- .,... • la- .... .a15- +26- 4000eeoc 0 .u- '21- .30- +:5'1- ",- ..... 0 ..- .la- ...- .31- .55- .",,- 6000
SOOO 0 .,.. ...- .S7- .... .50- .'a- 0 .u- ..... .31- .58- ..... ...- SOOO

lOOOO a +16- .30- ..... +158- .1lS- .00- 0 +13- .25- ..... .... ..,- +51- lOOOO

lrooo 0 +17- .... ..,- +57- ...- +66- a .1" ..... .0Il- +4S- .54- +56- ieooo
1<000 a -is- +S5- .50- +61- +08- +71- 0 .15- .",- ...- +151- .58- +59- 14000
16000 0 -.19- .37- .5... .... +11- +74- a +16- +31- .... +53- +00- .... 10000
lOOOO a .a>- ..... '5'" ...- .,... +76- 0 +16w .,2- +45- +1S5- "'- .54- l.llOOO

WOOO 0 .",- -es- .54- +57- .,.. +77- 0 +17- .... ...- +56- -ea- .Of>- 8JOOO

22Q00 0 • EO- +3~- -ee- .58- +75- +76- 0 +17- .,... ..,. +IS?- ..... +66_ ''''''004D00 0 +21- +40- +56- +5'J- +76- +711- 0 +17- .,... +41- .58- .... +66- 04D00
.0000 0 +21- +40- +56- +6'd- +77- .80- 0 +17- .... +41- +50- +65- +67- eeooo
20000 0 .w- +311- -ss- ..a- +76- +?9- 0 +1?- +33- ..... +57- .64- +66- 28000

30000 0 -rc- +37- .,... .6" .,a- ,,4- 0 +16- +31- .... .54- .eo- +62- "'000

i~ ~5 ;:
225 ~ .., 270 180 ,.5 .lD ees ~ .'5 "'0
;U5 300 2.' 270 .00 345 .30 315 300 285 270

Azimuth ot Target - degreOIl AzimUth ot Target - degree.

LIlt1 tude 60· (North or South) !At1 tude 70· !North or South}
.&zimutb. cr Target - degroes .&zimuth or Target - degree!l..... 0 15 30 45 eo " '0 0 15 so 45 .0 '5 '0 Rang.,.... 180 '" 150 135 lEO 1.0, so 180 155 '''' 105 120 105 '0 ,.....

eooo 0 +.- .5- +B- ..- .1.0- .li- 0 ..- ... .... ..- .,- +8- WOO
4000 0 +15- 'lD- +15- +17- +11l- .",- 0 ... .,- +10- +11- .1... .,,, 4000
6000 0 +7- .,.. +8)- .... +27- '28- a .5- +10- .,,, +16- -ae- +11l- eooo
8000 0 .,- +17- +24.- '0:>- +33- .... 0 ..- +12- +17- .",- ••a- +23- 0000

1.0000 0 .10· .",- .1lB- .34- '38- '0Il- 0 .,- .10- +11l- +23- +26- +27- 10000

12000 0 +11- +22- +31- +3?- ...- .,... 0 +8- .15 .21- ...- +2\1- ."'- 12000
14000 0 +12- +23- -se- +40- ..5- +40- 0 .a- +16- +22- +21- +31- +32- 14000
16000 0 .,.. .24- ...- .... +47- +48- 0 .,- +16- +23- +28- +~2- +33- 16000
18000 0 +13- +25- .35- +43- +4a- ..,- 0 .,- +17- '24- +2iJ- ..... ...- 10000

WOOO a +13- .25- .36- .... ..,- .50- 0 .,- +17- ...- .30- +33- .M- eocoo
."'00 0 -rs- ...- .",,- .... +411- +51- 0 .,- +11- -ae- .",. .... '35- .",00
24000 0 .1... +26- +37- "5- .50- +52- 0 .,- +16- .25- +31- .... • 55- 24000
26000 0 +13- +26- +37- -- .50- +62- 0 .,- .'B- ••5- +31- .... .""- 26000
"""0 0 .1... +25- ..... .... .00- +51- 0 .,- .lB- +25- +31- .... ,,5- 28000

ooiJOO 0 +u- .... .... ...- +47- +49- 0 .,- +17- +24- +29- .,.. ..... 50000

I ~':c~~:; ":; ~ .55 "'0 1.'<> 105 210 ... ..., .5' 270
285 270 500 345 '''' .15 500 2B5 270

Az1Jll.uth of Targot - degreee Azimuth ot TarBot - degrees.-:ror argwllm1i a1; top ot Kbl._ ua8 the 81&0 that 18 before the number.
-:For U&lJlMlD1i etc bot... ot 'tablu 1188 the alga. that tallows tho number.
·,u.i.llluth JIlou,ured c10ckWlae rrcm the North.

IollUtude O· r. tltude 10+ fBorth or 90uthl

.I.&:1Dlu.'!L or ~~ .. llogreU .u1mUth or 'l'lU'got .. degre•
RIwp 0 15 S) 46 60 '5 so 0 15 Sl .5 00 '5 so .......... l.llO 165 150 105 lIIO 1.05 sc l.llO 165 150 135 '''' 1.05 so .....

8JOO 0 +6- .u· .15- .-lSl.. • 21- • 21- 0 .5- .u- .15- .lB- ."'- .21- woo
40<10 0 .10· .",- .... .55- ....- +40- 0 .1.0- .w- .28- .... ..... .0Il- <000

ooסס 0 .,,, ..... ...--- .... "6- 0 .,.. .28- +:59- ..,- ...- .... 6000

aooo 0 .17- .... -- +59- -ee- ...- 0 .17- .... -- .58- ,,5- ..,- 0000

lOOOO 0 .",. ..... +55- +68- • ,5- .7'J- 0 .",- +3':1- .55- ..,- .,5- +77- 10000

l8JOO 0 ..... +45- ",- .,5- ..... +8, • 0 -ee- .... +00- .,.. -aa- +85· lWOO

\000 0 .... ..... ..5- +00- +89• ..a- 0 .... ..5- oM- +79- +8,- 401n- 14000

lWVV 0 .... -- ..... +85- ..a- "6- 0 .!5- ..,- ..,- -- .n- .95- 16000

I iecoo 0 .26- ...- .70- +85- .... ...- 0 .!5- ...- ..,. .... .,.. +Q7- lOOOO

3MXl 0 +£C- .30- ..,- +87. ..,- +101- 0 .... .30- +70- +8,- .96- +99- ""'00
-

"' .20- +51- .... ..... ...- -ioe- 0 ...- .50- .71- +8,- +97- +101- .""'0
~ .27- .52- ,,5- +89- .lOO- +105- 0 .... +51- +72- +88- -ss- +102- 24000

, .~.,' v .l!'I- ..... .,.. .",. +101- +lO~ a .l!'I' +51- .73- ..,. • 8~- .10... 20000
.i:iOUvu 0 .ffI- .51- .,... ."'- .lOO- .1.0s- 0 +26- .50- +72- +88- .,a- +102- 20000

~ 0 ..'- ~,- +69- ..... .,.. ...- 0 .25- -- ...- ..... .,a- +96- eoooo
l.llO 193 l!lO ... ..., 255 fflO 180 105 210 ... ..., 1M fflO... .... 550 31' :lOO ees fflO 3bO ... .'" 31' :lOO "'" 170

.lz1auth ot 'l'arget .. dagreee J.zimuth ot Target .. degree.

latitude 8)+ (llorth or SoUth) Latitude 30+ {North or South}
..... DI\.lU a!' ~~et .. degrees U1lDUlin 01" '!'IlrgelO -_ l1egr'OO.- 015:1:)4560 75 so o 15 ro4560 7500 .......... 180 1" 150 155 lIIO 10' so 180 165 150 155 100 lD' '" ,....

1000 0 +6- '1.0- .1.. .18- .19- -eo- 0 .5- ..- .15- .16- .18- .19- eooc
4OllO 0 .lD- +19- ...- -es- +56- .37- 0 .,- +17- .... .30- .... .55- 4000

eooo 0 +l4t- .... .37- ...- .00· ..a- 0 • lB- .... .... .... ..,- -- 6000

1000 0 +11- -..... +SO- ..a- .... 0 .15- .30- .... +51- ..,- .59- SOOO

lDOOO 0 .u- .37- .55- .... +'lS- .,.. 0 .17- .... -- ..,- ...- +68- 10000

l.2>)vJ 0 .21- +41- +58- +70- +'!'il- ..... 0 .10- • 37- .,... .... .,.. +75- 11000
v .22- +45- ",- .,.. ..... ..,- 0 .21- +40- +151- ..,- ..,- +80- 14000
v ~2J- +4f>- .... .,a- "',- +90- 0 .... ..... .",- -ve- +81- .... 16000

~:;:,,- +40- ...- +8l- .... .,... 0 ••a- +45- ",- .,.. +85- .... ~SOOO

,
8JOOO0 .24-- ..,- ..,- ..... .91- .,.. 0 ..... .... ..... .,.. .... ..,-

...._.-
f:2-JJV 0 .15- -- ......- ..... ...- a -aa- .... ..... +76- +85- +88- OOסס.

24000 0 .... ...- ...- .... .... ...- 0 ..... .... ..... m- -ee- +8,- 24000

IIlOOO 0 ..... ...- .... +85- "5- ..a- 0 ..... .... ...-.,a- ..,- +90- 20000
IBOOll 0 .... -- ..... ..... ...- ...- 0 ..... .... ..... .,a- +BO- ."'- IBOOll

1000O 0 .... ...- +55- .Ti- +88- +91- 0 ••a- ...- +00- .,... +81- +84- """'"I:, :;, :; :'5 ~
205 fflu

I~ ~~ :; :f. ~ :: fflu... fflO "'0
.i&1mUih. rd 'lUPt - d~ ~th ot Target - degrees



7JU LB. C.S. SI£LL Ill( X U.V. : 2600 f/S FUZE, POINT OfT. YK III 700 LB. C.S. S1iELL 11K X M.V. : 2600 F/S FUZE. POINT O£T. Ill( "I

iITi.ZLI nLoCIT:r D'l'BO'r IN YARDS OI".EW«1X DUB 'l'O IJJCRIASE IJ1...... lnor••• In Muzzle V.locl ty ~ teet per lIegand

,..",. 90 '00 UO '20 ''''
,,,, 100

1000 61 14 e, •• •• 10' 111
0000 l'1 145 100 114 109 OO, .lB

eooo
,._ ." '" 207 27. llOO '"I·

tOOO .., 200 "'. ", "5 asa 421
5000. eio '" J7g .14 ... .... 51'
8000' . "'. to. 44' '58 'l!ll ••• .,0

'000 .oo .oo 31' 50. 60. ." ,00

ooסס 411 52. ." .'" ,.,
'" '86

9000 '20 51. ." ••• ". eic e••

10000 .., '31 ". '57 .oo ... ..,
11000 51' .., ,.. ." 68. .54 1022

aeccc ess '28 "" .,. ,., '020 1093

1>000 ••• '14 951 '''' 1001 10M 1162

14000 ,,. e,. soc ••a lU54 11.. 12,",

reooo '74 860 ,.. 1033 lUI' lro. ''''16000 .U 001 asa toea 1113 ,,., l:5M

11000 84' '" 1035 mo 12P~ 13111 1U4

ieccc eee ."" 1079 llj7 1276 13',,4. U7~

isooc m 101. 1122 1224 1327 "28 1~:S2

eoooo 05' ,068 1165 1.271 1378 ,... lOgl

21000 ,., 10117 lro, 1318 "68 1538

,_
.2000 1022 ll,. 12"" ,,., 14.19 1~1l::l 1100

'3000 1068 1176 ,''', 141:1 '''' Ul49 "68

esooc 100' aaie l:ltO 1463 '''' '70. lB31

aeooc 1l3!i 128' 1_ 1515 J.642 1769 109'
26000 117:5 1>0' 1438 1570 1701 1833 ises

'7000 1218 ",. 1490 1627 1'763 isoo OO"
20000 ''''' ,'''' 154' 16"" 1831 HI'73 211(:0

29000 13111 '''' 1015 17M, 11113 eoea '-212

>0000 ".. 1540 115117 ,.54 am 2110 .,..

""".. lam-a. In Muzzle Veloel t;y - teet per IIttccm.d

,...... J.O oo eo .., eo 00 '0 00

1000 , 10 22 so " 44 •• ss
ecce U es ., 58 " ., 10' 11'
socc U ., 64 .. '0' 12e ''''' 111

..000 ee se .. 11' ,<0 lOa 106 'M
ecce J5 es 10' "a "' ." Ml 21'
llOOO n 01 12' 16' OO• ... ... ".
1000 ., aa '''' 186 ," 200 ". .,.
8000 .- 10< 151 "'. ,., 31' ,.. .,.
ooסס ee 115 11. .., aes ""

..,. ...
"""'" es 126 l89 25' 31' "a 44' 50<

1lllOO .. ,.. oo, .,. ,.., ..,a .,. ...
12000 " 14' 'la ,., ,.. ." "'. 58'
llIOOO ?1 '54 ... "'. 38' .., 54' 51.

, r-oco Of 16' ... '27 tOe ,'0
.,. .54

:sooo 86 ,,- 258 ,.. .29 51' "" see
. {~JOC .0 '''' 2'10 060 .'" 5tO .31 m

J 7LX>O •• ".. '"' .,. .,0 ... • 69 15 •

IllOOO .. ,.. .., ,., • 09 ... .86 'M
isooo 10' "'. >0' <0' "". .11 '" a'.

ecccc 10' en .16 ,.. ... ." ,.., ...
!l000 109 ars aee .'" ... .57 '" a"
aeccc 11' -'" :ItO ." 56' 6SO ,., 908

WOO "' "" '" ... sa, ,'" a22 .to

2toOO 121 '" "" ... 60a ". a" ."
WOO '26 25' '" sea .29 15. eel 100B

26000 '''' 260 ", ea 65' rea ." '044

'7000 ". .,0 ..,. • to 67' ate ... 1082

",",00 ,,,, 200 .20 560 ,00 a41 .e, 1123

, .29000 ,,, 291 '3' ees '29 sre 1024 1171

:>0000 ". "" ..' • 11 , es ". 1074 1229

."-,



700 LB. C.S. SHELL IlK X

~'t 2b. 'lable Jib.

ij.~. = 2600 rls • rUlE. POINT DET. IlK II I
j"

700 LB. C.S. SHELL IlK X

Part ae. Te.bl~ J'b.

ij.i.= 2600 Fls

-111-

FUlE. POINT OET. ~K III

I IIane· nocr-•• in Muzz.la V.loci t)' . reet per second

Y\l. rC~ 1.0 eo so "" SO 00 eo eo

_"..L'J ., ·to • 2> .", ·37 ... -50 ·50
3.):_•..< -15 -"" ." .58 -" _a, -102 -rre
scoo -l2 .., ·M -ee -101 ·126 ·1"" -avi

4000 -26 -56 -64 -112 ·ao -iee -190 -224.

""'" -S< -.. -103 -138 -172 ."'. -241 -eve
WOO -u -al -121 -162 '20' -240J .>84 -324

""'0 -'7 -0> -lJS -lao -233 ·m -325 ~371

0000 -52 -t04. ·1'" -"" -'" -313 -365 -U7
0000 .>7 -ll:i -in -,'" -200 -ase '40' -4"

10000 -6' -12:6 -189 -251 -314 -377 -'l3'il .50,

11000 -ee -1" ·204 -211 -339 ·407 -474- ·54'
recoc -" -M' -216 ·290 -56' -<135 ·50' -500
"ODO .f' ·1>4 -"" -sce -ae _4.62 -539 -eie

14000 ·62 -163 -2<4 -J16 ·407 -468 ·S'" -051
1 :..000 -eo -171 -asa -34' -see -513 -59g -os:!
HODO -00 ·180 ·u' -3551 '<4' -:i38 -eee -717

J.rDOO ·h -l8O ·an -375 --469 _56'1. -ese -749
lou00 -00 -\95 -293 -391 -4Ba .585 -"" ·780

, 19J.JlJ -102 ·20' -:>04 -401; -507 -1lO8 -709 -811

200:>0 -tce -211 -are -4.11 -520 -631 -vse -au,
21000 -lD, -llS -327 .. ,. -s-s -e54- -76J ..."
22000 -11' ·226 -J39 -452 -564 -671 -700 -902
23000 -117 -,,.. -351 -468 -.... -701 -eie ·'34
&4000 -t21 -242 -56' -- -W5 -726 -847 -967
25000 -125 ·251 -376 -501 -626 -151 -676 -1000
06000 -130 -260 '38' -519 -(I'. -.,77 -906 -10;:15

nooo -135 ·26' -40' -537 -671 -805 -<;136 -1072
_DO ·140 -!"<;I -418 ·556 -095 -e,. -g?2 -1110
29000 -145 ·200 -4;)4 -5"'8 -722 ..., -1000 -1151

>JOOO -151 -302 -453 -60' -753 -002 -1051 -119<;1

12-N·j"

WUUI...H VELOCITY, EFP'BCT IN YARoo 01' IWlQ.i. DUB; TO DKCRUSE IN

Ro"". ueereeae in Iillz:.:\e 'Vl!lloc1ty - feet per 81'1oond

yo"'" 00 100 llO '''' 130 100 1SO

WOO ·61 ·7' -8? -8~ -go -104 -11.1
eeoc -131 -145 -1;;0 -174 -rec ·20' -aie
3000 -193 -214 -235 -256 -278 -290 .:J2()

<000 -252 -'oo -30a -335 -M3 -:l'in -419
SOOO ·30' ."". -:178 -412 .<4, ·481 -51~

6000 .", -<lO5 -- -48' _5EO -50., -607

7000 -118 .,.. -eio ·556 -603 -154·n -095
0000 -469 -521 -513 -624 _676 .,,,, -'80
11000 -51B -515 -033 -61l0 -147 -<lOS -862

10000 -565 -627 -''''' -753 -815 -87' -'40
11000 -6011 -077 ·7<4 -8U: ..." -\J47 -lOa
12000 -652 -?2..l. -7';)6 -{leo -~11 -1013 ..It>~
IMOO -0113 -7tHI -ece -'.l2;j -1000 -1076 -lUI:I

14000 -132 -813 -89... -\H5 -1050 -1137 -11:18
15000 -770 -855 -940 -1026 -nu -11:16 -1281
1£000 -80' -8116 -98~ -1015 -1161 -1:~5J -1~2

17000 -842 ·936 -L02\i1 -1122 -1215 -1:508 -1401
18000 -871 -<;114 -1071 -1168 -1260 -136'c -H5D
10000 -H2 -1012 -1113 -1214 -1315 -HIt} -1510

00000 .,,. -10:50 -1155 -1260 -1361 -1'.1.68 -1513

21000 -sec -106'<1 -1197 -130:S -1413 -1521 -1629
22000 -101~ -1121 -12"Jg -1351 -14ti~ -1~15 -1066
a:lOOO -10:50 -1166 -1282 ·U98 -15140 -1r>;?9 -114~

24000 -1081 -1201 -1327 -1447 -1M? -16BO -1006
''''00 -112~ -1249 -1373 -14W ·1621 -1745 -18611
26000 -11640 -1293 -14?l -154,9 -1677 -1006 -19M

27000 -HOD -1338 -14.11 -1603 -1730 ·IBe'il -('OJI
""'00 -124e -1&15 -152:1 -1660 -11\17 -llt~ -3J70
'lXlOO -1294 -1436 -1518 -17.00 -1861 'aJO' -214.·3

30000 -13401 -1494 -1641 -1187 -19J3 -.0018 -P.<:24

"l2-N-l"



I,. C.S. SHELL WK X Y.V•• 2600 r/s rUZE. POINT OET. MK III 700 LB. C.S. SHELL MK X M.V. 02600 r/s rUZE, POINT OET. MK III

, .- Deorwae 1:a ..ur IMnII:I.t7 ... per .ell'

...",. • ID 11 ,. 15 14 1Il 10

1llOO 0 1 1 1 1 1 1 1
8000 s • 7 8 8 • 10 11
8000 15 17 ac ei •• ee BS BO

4000 51 ss 58 ,. ,. 81 es ••8000 ee .. ., 10 77 .. 00 .7
6000 71 .. •• lD< 11' , ea 15. 14,

7000 107 110 15 • ... ,.7 170 lao 107
8000 1<1 '" 17< ,., 808 ... ... .60
IlOOO 180 801 ... ... ... BS7 "'8 .51

10000 ... ... 27. .01 .... ... ... <0.

11000 ... ... .51 58' ... ,., 480 ...
18000 517 '5O .., ,.. '.7 eos ... ...
lBOOO ... u • ,.. ... ... "7 ••• .77

14000 ,.. ." ... .14 ... .70 ,.. 778
lBOOO ... ... ... ••• 7ID 7.. 8" ...
10100 ... "8 ". 75• 800 ... see ..8

17000 00. 680 781 ... BO' ••• ID.. 1116
10000 07' ", ... .13 ••• 1078 1158 12:59
10000 7.. 83) .18 IDO. ID., 1lS< 127< '''0

BOOOO 81< 008 100< 1100 1107 ,... ,.., l4.lil40

21000 8M .m 1091 110 • 150. l<OB "10 1«1215
.2000 ... 1067 1179 ,... 1<08 "'" 1840 1158
28000 1027 1147 l288 la.' 10" 1840 1706 180'

24DOO 10•• "18 .... Ulill 1O.. 17,. 1_ 20 ••
20000 111' "OIl 1_ 1600 1733 1m, 80•• .,70
eecoo ,... 150S 115:57 1687 ,... 100. 2147 """
17000 ,'''. 1464 ,.21 1719 ,.40 2102 2286 24••
08000 107. "" 1103 1860 "'.. 2ro9 ..., ""5'BIlOOO ,... 1614 1161 li61 .,58 eeie .... eeee

00000 1817 1691 187. BOO' "'8 .... ..., am

QlSIft' ...,.", Dr DBD8 07 JWIB WI '1'0 IaaRIIASI Df (!W- .,. uel 29.' • in.).. " , ,- -- 1& Air n.oa V - per 0.'-

..- 1 • • , • • 7 •
1llOO 0 0 0 0 0 0 0 0
ax><> 1 1 a e s s , e
ax>o • • s • • 10 " 14

4000 • • 10 15 ,. '" 24 17
llOOO • 10 10 •• ee .. <0 48
8000 • 1. .. ~. .. '" .. ••
7000 11 .. .. ,. ee 70 8' ..
8000 as DO '" ., rr •• 108 ,..
IlOOO 10 .. ee 78 • 8 118 ,.. ,..

lOOOO .. .. .. .. ,., 148 111 '.7

11llOO .. 58 87 ll6 ,.. 170 "'7 ...
12000 .. •• 10. iss 175 "'. ... BSl
1>000 <0 SO 180 101 80. M> ... .17

14000 .. •• 108 18. ... 17. .17 576

ieooc •• 104 157 .,0 2M 518 ... ,...
l8000 se 117 177 U7 "7 ... ,., ...
17000 •• 151 108 ... ••• 400 '70 ...
l8000 72 14. • 10 ... ... ... '21 ..8

lOOOO 80 lOO .U ... - ... 57. 0..

80000 87 175 2M ... ... ese 027 780

lllOOO .. 100 eee ... .., 581 88l 78.
IlBOOO 10. 800 "'8 U. .80 027 75' ...
IlBOOO 100 .'" = ... "8 .75 700 008

, ... '70 "7 780 ... .7.B4000 ll7 ...
eeccc 1M BBO "/7 50. ... 707 000 10..
B8000 Ul 2M ... ... 070 81• ... 10.7

B7000 '''' 278 ,., sse 70. "0 100. 1157

B8000 ,.. ... '" '" 7.. ... 10150 121'
lIIlOOO ". BO. ... .80 781 ... 1108 127•

lIlOOO lOO ,BI ... ... 811 ••• 11615 1540

"12-N-l"



7(;( \.B. C.S. SH£LL MK X U.V. = 2600 F/S FUZE, POINT DET. MK II I 700 LB. C.S.- SHELL UK X M.V. = 2600 F/S FUZE, POINT OET. UK III

i-1lrt ae . 'hbb abo

, ,

...... InorN.8. in .Air Deml1 tJ' - per ....
,.... , ,0 11 12 15 " is 16

1000 0 0 0 0 0 0 0 0
SJOO -. -. •• -4 -. -. -. -5
5000 -12 -15 -1' -15 -le -17 -1. -18

4000 -25 -28 -'" -52 -35 -57 -39 -41
5000 -4, -48 -53 -57 -61 ·60 -ee ."6000 -57 -74 -81 -88 -94 -101 -107 -113

7000 -" -105 -114 -124 -'M -143 -152 -161
0000 -'27 -'40 -153 -160 -171l -101 -ro. -210
0000 -163 -100 -H7 -213 -2&1 -... -262 -278

100Vll -20' -224 -245 -266 -28' -50' -327 -:547

11000 -246 -272 -esv -:523 -548 -372 -:501 -421
10000 -~l -:522 -353 ·583 -413 -... _471 -500
lJOUO ":5:5~ ..376 -ua -44-7 ·48• -516 ·.50 ·584

lWOO -asr ...., -474 -514 -55< -59' -033 -672
10000 ....5 -4" -5:Yil -505 -eai -676 -721 -765
16000 ·50. -555 -60e -0" -711 -762 -012 -e62

17000 ·561 -eai -61'<1 -137 -7>14 -851 -\107 -1163
lWOO -6.21 -687 -752 -816 -8711 -~4.2 -1004 -1066
isooc -08' -755 -626 -8'<16 -'<166 -1035 -110:5 -1111

20000 -74~ -82' -001 -')71 -105:1 -1128 -lID3 -1276

alOOO -80. -81n -~74 -1057 -1131l -1200 -1300 -137'<1
2"'00 -Be7 -,,. -1U4.7 -1136. -1224 -1310 -15~5 -'400
2X100 ·'27 -10M -111~ -1214 -1:507 ~15~Hl -148'il -lS7\)

24000 -."" -1000 -1190 -1200 -1381l -1480 -1582 -1676
.5000 -1045 -1153 -1260 -U165 -146.;1 -1511 -1672 -1111
'5000 -1105 -1210 -1329 ~145~ -lM8 -1655 -1760 ~1B64

27000 -1159 -1278 -15\)6 -1512 -1626 -1738 -'848 -1\156
20000 -1215 -1540 -1463 -1584 -1704 -1821 -11J36 -0049
2\>000 -1274 -1405 -1534 -1661 -1786 -100'il -2020 -2148

30000 -1342 -1400 -1616 -1151 -1885 -2012 -2139 -2200

DlftiITt I
...... laaI'M•• iD ~lr Deaai'Y - per c~,

".- i e • • • • 7 •
'000 0 0 0 0 0 0 0 0

3>00 0 ., -1 -. -e ., -, -,
3>00 -, -a .. -6 -, -. -, -11

sooo -, •• ., -18 -lO ·17 .,,; ..,
3000 -5 -'0 -'5 -ro -.5 -30 -J5 -40

6000 -8 -15 ." -3l .,. -.. -53 -60

700C, -11 -22 -" ... ·54 -.5 -75 -85

..,"" -l3 -30 .... -0. -72 -06 ~100 -114
)000 -" -'" -5. -r.> -" -110 -128 -14.6

rocco -aa ·47 -70 ." -ns -137 -15~ -181

110\,1(1 ·28 -57 -eo -112 -13~ -166 -11:13 -211l

reocc -3~ ·.7 -'00 -lO' -165 -197 -ees -.60
1JVOO -" -ve -117 -15' -192 -,,0 -re, -30'

14.000 -40 -00 -U4 -178 -22l -... -3>' -54'

'5000 -51 -roa -153 -20' ·25. -30' -54' -:507
16000 -56 -115 -172 -2llB ·334 -:530 • 5\l, ....
17000 -.. -1" -aae -2'D -:317 -37~ -440 -50'
10000 -72 -143 -21' -re, -352 ·.ro -486 -555
rsocc ." -157 "54 -:HI '06' ..02 -5:16 -610

aJOOO -B<l -171 ·25~ -0" ..ea -50' -565 -0615

21000 -" -185 -277 .,,, ·45' -54. "54 -'20
23)00 -101 -200 -!S\) -:196 .... ·568 -68' -77ti

2S>OO -106 -215 -"" .... -527 -'" -,'" -8"

eeooc -115 -ees -541 .... -0.' -670 -177 -eee
2llOO0 -122 -24' -302 -4BO -596 -111 -B24 -935

eeccc -12~ -25' -,.. -"'7 -... -751 -870 -981

27000 -l5' -270 -40' -50' -062 -789 -\114. -10:.a

llBOOO -'40 -334 ..20 ·.60 .." -.28 -'iI51l -1088
.»000 ·'50 -"8 .... -5fR -'29 -eee -1006 -114.1

"""'" -'56 -:51:; -46, .,,, -767 -ill4 -1059 -1002

"U·N-'"
"12-N-l"



100 LB. C.S. SHELL UK X M.V. : 2ElJO F/S FUZE. POINT DET. MK II I
100 LB. C.S. SHELL MK X

Part JIb. Table I.

M. V. = 2600 F/S FUZE. POINT DET. MK III

RlWl WIHD U'J'KCT IN URDS or RANCIIt DUB '1"0

The range effeot. due to a hsad wind oro 80 nearly identioal in
nuaerleaJ, value to those tor a rear \find that the above table
with 1I1gna changed ehould be used tor head wind effects.

NOTE:

...... Rear If1wi - ml1l1l1 per hour

",M. e 10 15 00 ee eo se 40 ., 00

1000 0 o 0 0 0 0 0 0 0 0
",00 0 1 1 1 1 2 e 2 e e
3000 1 a 2 • 4 5 e e 7 e

4000 1 • 4 , , 8 10 11 15 14
5000 a • r a 11 15 16 18 eo 22
ecce e 7 10 " ,. 00 es 27 eo sa

'000 s a 14 18 23 28 32 " 42 46
8000 e 12 ae 25 ai " 40 ., 55 .,
IlOOO 8 " 24 32 40 4' 55 •• n "

10000 10 eo 30 40 50 ss .' 7' a9 ss

11000 12 24 "
., 51 73 6' O? 10' 122

,,,,00 15 28 44 " l. 88 10' 11' 152 147
l:lO00 17 " 62 70 87 106 122 140 167 '"
14000 00 41 ., a, 10• ,.. 144 185 18. 20.
15000 .. 48 72 ee '''' ,.. ,.8 192 216 240
16000 28 00 83 111 138 ,.6 '" '21 ,... ".
17000 32 63 ,. 126 ll>7 leg '''' 252 ... 315
l8000 .. 72 10' 143 17. 214 '50 286 .22 35'
10000 40 81 121 161 "" 241 28' '" ". 40'

20000 40 " 136 181 ,.. 271 ". 362 40' 4"

21000 61 10' 152 "'2 25' :lO' 36' 404 455 505

''''00 56 11. 16' 225 281 .38 ,.4 450 50' 563
'0000 ea 125 187 '00 312 m 438 500 563 .25

24000 es 103 "" '" 348 415 485 554 6" ."
25000 '5 15' 22' 306 282 458 535 611 58' 763
26000 84 158 25' ,.. 420 504 '88 572 755 8'.
21000 •• 184 "6 '58 460 0" ... '58 8'8 ,,,,
eecoc 100 "" :lOl 40' 50' 00' '0' 004 905 1005
2~OOO 10' 219 '28 438 54' .57 "5 87. 986 10'0

30000 11' 238 .., 475 0" 714 825 '52 1071 1190

..... Tempera ture ot Air - degree• hbNnhe1'

,.- ° 10 eo eo 40 eo "' 00 70 eo 00 100

1000 .. -, ... -. -2 -1 o o •1 • 2 •• ..
llJOO -ll -, -. ... -. -1 o 0 2 • 4 e
3000 -ll -7 .. ... -. -1 o o 2 • 4 e

4000 .. -. ... -. -2 -1 o c 1 2 s 4

3000 -1 _1 -1 -1 o c 0 o 0 0 1 1

eooo -e .. .. •• .2 .1 0 o -1 -2 -, ...
'000 15 15 10 8 e 2 o 0 -. -. -8 -11

JOOO 2' 22 18 " , 4 o 0 -. -, -14 -1'
0000 40 sa 2. 10 15 e 0 -1 -, -14 ·21 -28

lOOVO es 44 se 28 " 8 0 -1 -10 -10 -28 -07

11000 67 56 44 se 22 10 0 -1 -15 -24 -" ....
reccc 81 ., .. 40 28 12 0 -1 -15 -29 ...2 -56

13000 ,. '8 .2 .. 30 14 0 -8 -lfl -M -50 ...
14000 108 8' 71 ea es 18 0 -2 -", -38 -., -"
15000 181 100 80 " es 18 o -8 -S' ..., -.4 -84
10000 133 III 88 .0 40 00 0 -2 -25 ..., ·'0 -go

"000 140 121 se 72 47 22 0 -2 -2' -51 -,. -101
1<>000 156 100 10' 71 50 24 0 -. -2'il ·55 -81 -108

"'000 res 157 '0' 61 ss 25 o -. -31 -56 ... -114

:;;;00J ,n 142 11' 84 55 ee o -. -38 -61 -IlO -119

aicco 1700. 14' 11' O. 56 20 0 -, -'8 -.2 -" -121
;j.;,Ju l'7~ 144 114 85 56 25 o -, -12 ..2 -" -100
",j.J 1<;7 15' llO .8 M 2. c -, -31 _60 ..a -116

L-"->.JO 150 '''' "" 71 50 24 0 -, -29 -.. -82 -108
25000 140 11. sa ," 4' 21 o ., ·28 -50 -73 -O?
26000 118 ,. ,. 56 se 18 o -2 -22 "'2 .., -82

"000 go " 60 44 " 14 o -8 -17 -32 -48 ..,
eeoco 57 48 28 28 18 , 0 -1 -11 -21 -" -40

ecce 10 ie 13 10 e s o o ... .. -11 -14

30000 -24 -", .15 -11 -, -4 o 0 .. .8 .18 .16

n.rt zb . TBbls H.

"ll-N-l"



700 LB. C.S. SHELL WK X W.V. ; 2600 r/s rUZE, POINT DET. MK III

"I..

WI

1D 1111.11 I 1D4egrM11

ero.. Wind - an.. per hour

"'-,.,... W 10 10 '" eo W ,., 10 '" eo

lDOO 0.1 0.' 0.' 0.' 0.5 0.01 0.01 0.02 0.02 0.03

2000 0.-2 0.' 0 •• 0.8 1.0 0.01 0.02 O.OS 0.04 0.06

3000 0.' 0 .e 1.0 1 •• 1 •• 0.02 0.04 0.05 0.07 0.09

4000 0.' 0.' 1.. L8 '.' 0.03 0.05 0.08 O.W 0.13
woo 0.6 1.' 1.7 '.' M 0,03 0.07 0.10 0.13 0.16

woo 0.7 1.' ••• 2.' s.e 0.04 0,08 0.12 0.16 0.20

.co 0.' 1.7 '.' 5.5 •• s 0.05 0,10 0.15 0.19 0."
,,,,,0 1.0 '.0 '.0 '.1 5.1 0.06 0.11 0.17 0.23 0 .ae
scoo 1.' '.' '.5 '.7 5.8 0.07 0.13 0.20 0.26 0."

WOOD 1.' a.e '.0 5.' '.' 0.07 0.15 0.22 0.50 0.37

HOOO 1.5 ',0 .,. 5.' 7,' 0.08 0.17 0.25 0.33 0.41,2000 1,. e,s c.a 6.' 8,' O.Og 0.18 0," 0.37 0.46

l5000 1.8 •• e 5,' 7.' ',1 O.W 0.20 0.:51 0.41 0.51

14000 '.0 '.0 '.0 8.0 10.0 O,U 0.22 0," O.4~ 0.56

reooc ••• ••• e, 5 8.7 10.' 0.12 0." 0.37 0.49 0.61

l6000 a•• '.7 7.1 ',. 11,8 0,15 0.27 0.40 0.53 0.66

17000 '.5 5.1 7•• W., 12.7 0.14 0.29 0.4:5 0.57 0.72

l8000 '.7 5.5 8,' 11.0 IS.7 0.15 O.:U 0.46 0.62 0.77

isooo ',' 5.' 8,8 11.8 14.7 0.17 0 ..33 0.'" 0.66 0.8S

20000 5.1 .,. '.' 12 •• 15.7 0.18 0." 0.53 0.71 0.88

2lOOO 5.' e,7 W.O 13.4 16.7 0.19 0." 0.56 0.75 0.94

2BJOO '.5 7.1 W., 14.2 17.7 0.20 0.40 0.60 0.80 0.99

eecco 5.7 7.5 U.' 15.0 18.7 0.21 0.42 0.63 0.84 1.05

~)J 5.' 7.' U.8 15.8 19.7 0.22 0.44 0.66 a.Bg 1.11
,,~ <.1 8.' 12.4- 16.5 20.7 0.23 0.46 0.70 0.93 1..16
,eN ••• 8•• lS.O 11.3 21.6 0." 0.49 0.73 0.97 1.22

1.'7000 '.5 '.0 U.5 18.1 22.6 0.25 0.51 0.76 1,02 1.27

20000 '.7 '.' 14.1 18,8 23.6 0." 0.53 0.79 1.06 1.S:l

29000 ' .. '.8 14.7 1'1.6 .... 0." 0.55 0.85 1.10 1,"

50000 5.1 10.' 15.4 20,5 25 •• 1,).29 0.58 0.86 1.115 1.44

.- . "u-N-!"
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Part 2b. Table K.
Part ee , 'l'ab1e K.

"HOUTION OJ' nm UR'lE I Dm.ECTION EFFB:C'lS Df MILS DUE TO

'l1 tuia O'
Latitude 10 0 [North\

AzimUth of Targot - degrees
".;,r 'Ibrget - degree.

0 5) 60 90 lID lOO 100 Rang.
:11 50 IX) 18) l50 100

~5) 5JO 270 MO 21.0 100 ,.."".
seo :lOO 270 S40 210 100 sec

-,-"

I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2000
0.0 0.0 0.0 0.0 4000,J....~.~ J.u 0.0 0.0 -0.1+ -o.h -0.1+ -0.1+ -0.1+ -0.1+
0.0 0.0 0.0 0.0 -0.1+ 6000..u0G -J.O 0.0 0.0 -0.1+ -D.h -0.1+ -0.1+

0.0 0.0 0.0 0.0 0.0 -0.1+ -0.1+ -0.1+
-0.1+ 0000WOO 0.0 0.0 -0.1+ -0.1+ -0.1+ -0.1+ -0.1+ -0.1+

!JOOO 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-0.1+ -0.1+ -0.2+ -0.2+ -0.2+ -0.2+ -0.2+ lOOOO

WOOO 0.0 0.0 0.0 0.0 0.0 0.0 0.0

• 0.2... -0.2... -0.2+ -0.2+ -0.2+ -0.2+ -0.3'" 12000
0.0 0.0 0.0 -0.1+ 14000, ..0.1- 0.0 0.0 -0.2+ -0.2... -0.3... -c.s- -0.3+

0,0 -0.1'" -<>.1 -0.2+ -0.2+
..0.1- +0.1· 0.0 0.0

-0.2... -0.2+ -O.~+ -0.3... -0.4+ _0.4. ... -0.4+ 16000
.0.1- +0.1- +0.1- 0.0 -0.1'" -0.1+ -<>.1 -0.4+ -0.5+ -0.5+ 10000""" -0.2+ -0.2+ -0.3+ -o.~+

~ ..0.2- +0.1- ..0.1- 0.0 -0.1+ -0.1+ -0.2+

-0.2+ -0.2+ -0.3+ -0.4+ -0.5+ -0.6+ -0.6+ 20000

18."j~~ ~.2- +0.2- +0.1- 0.0 -0.1+ -<> ... -<>.2

-0.2+ -0.2+ -0.:5+ -0.5+ -0.6+ -0.7+ -0.8+ 22000

.c~F3- "'.3- +0.1- 0.0 -0.1+ -0.3+ -<> ••
-0.5+ -0.7+ -0.\;1+ -1.0+ 24000

-0.1+ -0.1+ -0.:5+"'.... "'.2- 0.0 -0.2+ -0.4+ -0.4+
..0 .:5+ -0.6• -0.9+ -1.1+ -1.2+ 26000

::i :;:~= -0.6+ 0.0 -0.1+
+0.5- "'.... 0.0 -a.S+ -0.5+

-0.3+ -0.7+ -1.1+ -1.4+ -1.5+ "",00
0.0 -0.4+ ..Q,7+ -0.9" ",.a- 0.0

,~: ....... ..,- +<J.7- "'....
~_ ..

+0.4.- ..0.2- -0.2+ -0.8+ ·1.4+ -1.9 .. -2.0+ 30000
, +0.6- 0.0 -0.6+ ·1.0+ _1.2

.i. <:- .1.0- 100 150 120 '0 ~.~ '" .00I ~_··Tl~

~ ~ 27~"~ 3~
0

210 240 270 300 330

i i '''' ",0 100
A.z1Jlluth of TarR:et - d....-reee

JLzimuth of Ta...,.et - de~e. Latitude J.u· \Sou'm.j
Lat1tude 0 0

Latitude 40· (Horth) LaUwd. 50· (NOrth)
fUiDlutl1 ot Target - 4egree. 4111au.th 0......rge1; - ..esre••

llang 0 30 60 .0 120 130 100 0 30 60 .0 120 130 100 liang.

r"""' .60 .30 300 270 240 210 100 360 .30 300 270 240 210 100 ,..-
2000 -0.1. -0.1+ -<> .1' -0'.1+ -0.1+ -0.1+ -<>.1 -D.l+ -0.1.- -D.l+ -0.1+ -0 ..1.. -0.1+ -0.1+ lJ)OQ

4000 -0.2+ -0.2+ -0.2+ -0.2+ -0.2+ -0.2+ -<>.2< -0 ..3+ -0.3+ -o.B+ -0.3+ -O.B+ -<>.3+ -0.3+ 4000
6000 -U.B+ -0.3+ -0.3+ -o.~+ -0.3+ -0.3+ -<> •• -0.4+ -0.4+ -0.4+ -0,4+ -0 ..4+ -0 ..4. -0.4+ 6000
8000 -o.5t -0.5+ -O.5t -0.5+ -0.5+ -0.5+ -<>.5 -0 ..5+ -\J.6. -0.6+ -0.6+ -0.6+ -0.6+ -0,0+ 8000

10000 -0 ..6+ -0.6+ -0.6+ -O.i,;+ -C.6+ -0.6+ -O.c -C.7t -O.7t -0.7+ -0.7+ -o..6t -0.6+ -0.8+ lOOOO

""'00 -0.7+ -o.8t -0.8+ -0.8+ -0.8+ -o.s+ -<>.8 -(J.9+ -0.9+ -0 ..9+ -0.9... -0.9+ -1.0+ -1.0+ llJ)OQ

14000 -0.9+ -O.'il+ -0.9+ -o.'il+ -1.0+ -1.0+ -1.0+ -1.1+ -1.1+ ·1.1+ -1,1+ -1.1+ -1.2+ -1.2+ 14000
16000 -1.0+ _l.Ot -1.1+ ·1.1t -1.2+ -1.2+ -1.2+ -1.3t -1.3+ -l.:5t -1.3+ -1.4+ -1.4+ -1.4+ 16000
18000 -1.2+ -1.2+ -1.3+ -1.3t -1.4+ -1 ..4+ -1 ..4 .. L5t -1.5t -1.5+ -1.6+ -1.6+ -1.6+ -1.7+ 10000

2OUOO -1 ..4t -1 ..4+ -1.5+ -1.5+ -1.6+ -1.7+ -1.7+ -1.7+ -1.7+ -1.8+ -1.8+ -1.9+ -1.9+ -2..0+ 20000

2aJOO -1.5+ -1.1;.1+ -1.7+ -1.7t -1.tI+ -2.0+ -2.0+ 1.9+ -1.9+ -2.0+ ·2.1+ -2.2+ -2.2+ -2 ..3+ 2"'00
24000 -1.7+ -1.7+ -1.9+ -2.0+ -2.2+ -2.3" -2.3 2.1+ -2.11+ -2.:3+ -2.4+ -2.5+ -2.6+ -2.7+ 24000
6000 -1.9+ -l.'iJt -2.1t -2.3t -2.5+ -.8.?+ -2.7+ 2.4+ -2.4.. -2.8 ... ..2.8+ "'2.'il+ -Z.O+ -:5.1+ 25000

Iwooo -2 ..0+ -2.1.. -2.3+ -2.7" -~.O+ -:3.2t -3.3+ -2.6+ -2.7 .. -2.9 ... -3.2t -3.4.t -3.6+ -3.7+ IlBOOO

00000 -2 • .2+ -2.3+ -2.13+ -:3.1+ -:5.6+ -:3.9+ -4.0+ 2.9t -3.0+ -5.3t -:5.7 .. -4,1+ -4.4+ -4.~+ 30000
100 ,50 120 '0

30":;
30 0 100 ;; 1~~ 2~~ .;;; .;; .';0180 210 240 270 330 '60 180 240

Azimuth 01' TBrR:et - dGRreoll A.Zimutl1 ot TarRot - der,:reell
Latitude 40· (Southl Letitude 00· (South)

4Negative sign means the effeot i8 to the rieht. ·Poeltive sign means the effect ill to the
left. "'For argument at top of table use sign that i8 cercre the number. "For argument at
bottom or table uee 6ign that followB the n1unber ••.azimuth lIle8aurlJd clockwiae t"ro:n North.

Latitude 60· (North' Latitude 70· (North)
Azimuth of Target - degreee AZ1DPJth ot Target - degreoll

liang. 0 30 60 '0 120 150 100 0 30 60 00 lID 100 100 -_d. eeo .30 300 270 240 210 100 .60 .30 300 270 240 2lO J.B) ,..,..,.
2000 -0.1+ -0.1+ -a.i- -0.1+ -0.1+ -0.1+ -<>.1 -0 •.2+ -0.2. -0.2... -<l.2+ -0.2+ -0.2.. -0.2+ 2000
4000 -0.3+ -0.3+ -0.3+ -0.3+ -O.B+ -0,3... -0.3 -0.3+ -0.3+ -0.:3+ -0.3+ -0.3+ -0.3.. -0.3. 4000
6000 -0.5+ -0.5+ -0.5+ -0.5+ -0.5+ -O.5t -<>.5 -0.5+ -0.5+ -0.5+ ..(),~+ -0.5.. -0.5+ -0.5+ WOO
<3000 -0.7+ -0.7+ -0.7+ -0.7+ -0.7+ -0.7+ -<>" -0.7+ -0.7+ -0.7+ -O.7t -0.7+ -0.7+ -0.7+ 8000

10000 -0.8+ -0.8+ -0.8+ -0.\1+ -O.Il+ -0.9+ -<>.9 ..Q.\I+ -0.9+ -0.9" ..Q.9+ -0.9+ -0.9 .. -0.9+ 10000

12000 -1.0+ -1.0+ -1.0t -1.1+ -1.1+ -1.1" -1.1 -1.1+ -1.1 .. -1.1. -1.1t -1.2+ wl.2+ -1.2+ 10000
14000 -1.2+ -1.2+ -o.,», -1.3+ -1.3+ -1.3+ -1.3 -1.4+ -1.4.. -1.4+ -1.4+ -1 ..4+ -1.4+ -1 ..4.. 14000
10000 -1.5+ -1.5+ -1.5+ -1.5-t- -1.5.. -1.('" -1 ..6 -1.6+ -1.6+ -1.6+ -1.6+ -1.7+ -1.7+ -1.7+ lWOO
18000 -1.7+ _1.7t -1.7+ -1,8.. -1.8+ -1.8+ -1.>:1 -1.9+ -1.9 .. -1.9+ -1.9+ -P,.O+ -2.0+ -2.0+ 10000

20000 -1.~J.+ -1.9+ -2.0+ -2.1+ -2.1+ -2.1" -2.2 -2.2+ -2.2+ -2.2+ ·2.2t -2.3+ -2.3+ -.2.3+ 20000

2.2000 -2.2+ -2.2. -2.3 ... -2.4.. -2.4+ -2.5+ -2.5 -2.5+ -2.5+ -2.5+ -2.6. -2.6+ -2.6+ -2.7+ 2=
24000 -2.5+ -2.5. -2.6+ -S.7+ -2.8+ -2.9+ -2.9+ "8. -2.6+ -2.9+ -3.0+ -3.0+ -3.0.. -3.1+ 24000
26000 -2.8+ ":2.9+ -3.0+ -:5.1+ -3.2+ -3.3.. -3.1- -3.2+ -3~2+ -3.:3+ -3.'h -3.·1.t -3.5+ -3.6+ eeocc
20000 -3.2+ -3.2+ -3.4+ -:3.6+ -3.8t -3.9.. -4.0 -3.6 .. -3..7+ -3.8+ -3.9 .. -4.0+ -4.1+ -4.2+ 28000

&1000 -3.6+ -B.6+ -3.9+ -4,2+ -4 •• _4.7t -4.8 -4.1+ -4 ,. -4.3+ -4.5+ -4 ,. -4.9+ -5.0+ 30000
100 150 120 '0 60 30 0 100 150 120 .0 60 50 0
100 210 MO 270 300 '30 sec 100 210 240 270 300 .30 300

Azimuth of Tar.o:et - deR:rees A.zimuth of 'nir"et - dalU"eea
Latitude 60· (South) Lutitude 70· (South)

300 (North)
Latitude 000(North) Latitude

A.zimUth o~ :L'arge1O - _u.~greell.AZ1IDUtb. of Targ010 - degreea
0 00 60 90 100 150 100 liang

=: 0 5J 60 00 lS) 150 100
",0 3&1 5)0 270 240 210 100 ,..,..,

360 S30 :500 2'70 240 no 100

-0.1+ -0.1.. -0.1+ -0.1.. -0.1+ -0.1.. -0.1+ -0.1+ 2000

8JOO -0.1+ -0.1" -0.1+ -0.1+ -0.1+ -0.1+
-0.2. -0.2+ -0.2+ -0.2+ 400

-<>.1 -0.2+ -0.2+ -0.2+
4000 -o.~ -o.~ -0.1+ -O,l+~.~ -0.1+

-<>." -0.3+ -0.3+ -<> ... -0.3+
~-0.2+ -O.f!+ ..Q.2+ -0 •.2>1 -0.2+ -0.2+ -<>.2 -0 ..3+ -0.3"

~0.4+6000
-<>.' -0.4+ -0.4-+ -<> .... -0.4+ -<> .... -0.4+

0000 -0.:5+ -O,~ -D.S. -O.~+ -0.3+ -0.3+

-<>.- -0.5+ -0.5+ -0.5+ -0.5+ -0.5+ -0.5+ -0.5+ 10000
i -j.~. -<>.3+ -<> ... -0.3+ -0.4.. -0.4+.

-O.C .. -0.6+ -0.6+ -0.6+ -0.6+ -0.7 .. -0 ..7+ ,2000
_.•, ....... -u,4. -u.4" -0.4+ -0.4+ -O.S.. -<>.5

-0 ..8+ -0.8+ -0.8+ 14000
-0.5+ -0.5" -0.6.. -0.6 ... -o.7t -0.7+ -o.7t -0.7+

'1-"" -0.4.. -0.5.. -0.9+ -1 ..0+ -1.0+ 10000
-0.6" -0.6+ -0 ~?+ -o.7'! -o.8t -o.s- -O.B+ -0.9+

10000";''', -.., .:Jt -0.5.. -0.6+
-<>.8 -0.9+ -O.'il .. -0.9 ... -1,0+ -1.1+ -1.1+ -1.2..

L -,-,""..I -<.J.6. -0.6.. -0.6+ -0.7 ... -O.b+ -0.8+

-1.0 -1.0+ -1.0+ -1.1.. -1 •.2" -1.3+ -1.:5+ -1.4+ 20000

10000< -0.6+ -0.6+ -0.7. -0.8+ -o ..i!" -1.0+

-1.2 -1.1. -1.1 .. ·1.2+ -1.4+ -1.5+ -1.6+ -1.6+ 2200<

~
..0 ..6+ -0 ..7+ -0.8+ -0.1:1+ -1.1+ -1.2" -1.6+ -1.7+ -1.9+ -1,9 ... 24000

-1.1+ -1.3" -1.4+ -1.5 ·1.2+ ~1.2+ -1.4.+
2800<.oJ .7+ -0.7 .. -0.9+

_1.6 -1.3+ -i..e- -1.5.. _1 ..6+ ·2.0+ -2.2+ -2.3+

~
-0.1+ -0.1. -0.9+ -1.2.. -1.5+ -1 ..7.

-2.1+ -2.4+ -2 ..7+ -2.6+ 28000
_1.0 + -1.4.. -l.B+ -2.1+ _2.! -1 ..3+ wl.4.. -1.7+

-0.6. -<>."
-1 ..3+ -1.0.. -1.9+ -2.4+ -2.9+ -3.3" -Bo5+ I :z.ooo(

I"""" -<> ••• -0.1• _1.1+ -1.6 -2.2+ -2.&+ -2.8

~ ~ ~ ,;, ~ .~ ;" i~~~~:3~3ro
Azimuth of Tar et - de'lreea

.!2JJqllth of Tarll:8t - dlUl'l"ee.
Lot! tude SJo I~OU~~

IAtltude "'0 (South] oct le to the

"'l2-N·l"
"12-N-l"
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Part 2b

110_ lUen.Uon ..... lUel'e.t1o.n ..... BloYat1on

",- all. 0
, ",... ",,-1. 0

, ..... ""-to 0
,

0 -1.0 0 -0. eeoc 22.' 1 17 0000 "".6 • "
lOO -0 •• 0 -01 "00 ee.e 1 eo 6100 51.8 • se
100 .a •• 0 .0. "",0 24..40 1 22 '600 ".6 • OS

"'" 1 •• 0 04 • 600 .... 1 .. '600 53.8 • O•

<100 ••0 0 U7 HOO .... 1 ee .<100 ".6 • 0'
eoc e, ' 0 O. .600 27.0 1 " .500 56.0 • O.
000 '.' 0 1. :l6UU 26.0 1 .. 6600 01.0 • 1.

700 ••• 0 " 0700 "'.6 1 07 .700 58.0 e to

soc '.0 0 17 eeoc .... 1 40 6000 '" .0 e as
.00 '.6 0 i '000 .,.. 1 .. .900 60.' , ea

~..NU ••• 0 ea 4000 :31.4- 1 .. 1000 61,4- , .7

\ LOU , .a 0 .. .lOO ;'2.4- 1 .. 7100 ~~.4 , eo
reo e, 0 0 27 ceco .... 1 5. 7200 ~Z.4 a ,.
1600 6.6 0 .,

'000 00:. 1 ee 7600 .... e se

1400 ••• 0 ee 4400 :55.2 1 '" 7400 65.8 • 41

1000 10.' 0 se 4000 ee .0 • 0' 7llOO 61.0 • .5

lOOO 11.f 0 se 4600 '" .0 • 0' 7600 ".0 • ••
1700 12.0 0 4U .100 38.0 a 06 7100 6i.0 • 50

1600 12.8 0 ., 4000 " .0 e 11 7600 70.0 , 56

1000 13.6 0 .. '900 39.8 • " 7900 '11.2 • 00

NOO 14..2 0 .. 5000 '" .S • " eooc 12.0 • O.

:'Luu 15..0 0 51 '100 41.8 • 21 8100 73.8 • 0.

toalO 16.0 0 .. 5200 4,2.8 e .. ."'0 74.e • 12

'>JO 16.8 0 07 ..,0 43.8 e ee 8.,0 75.8 • 10

.t~u 11.6 1 00 MOO ".6 a ei 8400 77.0 • eo
escc lB." 1 O. '500 ".8 • .. • 500 78.4 • ..
2000 1".4. 1 05 ...,0 .... • se 8600 ?'il.6 • ee

2700 "' .. 1 0. 0700 47.8 e 41 8700 00.' • ee
&<JO 2l.ll 1 11 eeco " .e • .. eeco 81.8 • 56

2900 21.8 1 14 5900 ".6 • .. .'00 63.0 • '"
:lOOO 22.6 1 17 0000 50 .e • 51 9000 .... • ..

-rz.xr

I
~.

Part fb

Bange Kll!l'l'fttion llano' E~evlltiQn lla .... Bllrntion

..rda .'ls 0 . .. rda .'ls 0
,

",rd. mit. 0
,

9000 .... • .. 18)00 124.2 7 00 15000 173.0 • ..
9100 85.6 • 48 12100 125.8 7 O. 15100 174.8 • 50
9200 Be .e • 52 12000 lE7.2 7 10 153)0 176.6 9 50
9:l1l0 88.0 4 57 12300 128 .8 7 14 15;300 178.4 \0 0'

9400 89.2 5 01 12400 10Cl.2 7 00 lMOO 100 • .2 10 0.
9500 ~0.6 5 05 12500 131,6 7 25 15500 182 •.2 \0 15
0600 ci ,s 5 O. 12600 1:13.2 7 eo 15600 184.0 10 21

9700 >13.0 5 1. 12700 13'1.6 7 ee 15700 186.0 10 28
0000 \14.2 5 18 12000 136.4 , 40 15000 181.8 10 ,.
ssoc 95.6 5 22 1.2\100 1:37.8 7 45 15<lOO ies .e \0 40

10000 117.0 5 27 13000 1;%1.4- 7 51 16000 l'il1.6 \0 .7

10100 98.2 5 sa raico 141.0 , ee 16100 193.6 1U 5'
10200 'illl.'" 5 as 13200 142.0 8 01 16200 H15.6 1\ 00
10;iOO 100.6 5 40 13300 14'.. 2 8 0' 16300 197.6 1\ 0'

lu400 102.0 5 44 13400 145.8 8 12 16400 1'<19.'1 1\ ia
10500 103.4 5 '0 1~500 147.4 8 18 10WO an.4 1\ eo
10000 104.6 5 sa 13600 149.0 8 es ieeoo 203.4- n 27

10700 1Dl).0 5 58 13700 150.6 B 29 16100 3)5.6 \l ..
10800 107.4 6 02 13800 15~ .4 8 ,. 16800 207.6 \l 4U
10900 108.8 6 07 l:WOO 154.0 B 40 1600U 2011.6 1\ 47

lluUu 110.2 e 12 14000 155.5 8 " 17UOO 211.6 1\ ..
lUOO 111.4- , 1. HoI0w 157 .4 e 5\ 17100 213.6 \2 01
11.3.10 112.8 e 21 14200 159.0 8 57 17200 215.8 12 08

11000 114.2 • a 14300 160.8 9 0' 17300 218.0 12 10

IHOO 115.6 • lJO 14400 le2.4 c 08 17400 220.0 12 2'
11&10 117.2 , ss 14500 164.2 9 14 17500 .2:':2• .2 \2 eo
11600 110.6 e 40 14600 166.0 • eo 17600 224.1 12 "
11700 120.U e 45 14700 167.6 9 ee 11700 226.6 \2 45
11000 Ull.':1 , 50 \4000 16~,4 0 sa 17000 22tJ.a \2 52

11'ilOO 122.8 6 55 14WO 171.2 0 ;18 171100 231.0 \2 50

10000 124.2 7 00 15000 173.0 s 44 lHOGU 233.2 as 07

"12-N-I"



700 LB. C.S. SHELL WK X W.V. = 2tiJO f/S fUZE. POINT DET. WK III

Part 'lb.

"J2-N-l"

Ilang_ IllfTll.'tion

",rd_ m1lo 0

18000 233.2 13 0'

16100 235.4- is 14
1.81100 237.6 re ee
1.8300 .2:19.8 13 eo

lSWO 2·U.2 rs 'J7
16500 ..... 13 <5
18600 2·1,6.8 as 53

18700 249.2 ,. 01
18800 251.4 11 09
resoo 253.8 14 11

,,000 256 ... 14 25

19100 258.8 14 33
191100 261.0 " n
"300 263.4 14 ...
194.00 266.0 14 ee
,"'00 268.6 15 O'
19600 211.0 15 1.

19701,) 1l13.4 15 '3
llilOOO 216.0 15 31
19000 216.6 15 40

BJOOO 281.2 15 48

20100 283.6 15 "eceoc 286.' re O..,,,,,, 288•• 1. 15

"'400 291.4 1. M

.,""0 2114.2 rs es
"'600 290.8 ae .2

3)100 299.6 16 51

",900 :502.2 17 00

"'900 :505.0 17 O.

21000 :507.8 17 16

Hange XlltTation

:y8.:.-ds mils 0

21000 '!JJ1.8 17 16

21100 310 .4 17 26
21000 :51:3.2 17 'J7
21300 316.0 17 .7

21400 319.0 17 ee
21500 321.8 18 O•
21600 324.6 18 ae

21100 321.6 18 25
21800 330.1 18 35
21900 333.4- 18 .5

aecoo 3~ti.4 18 55

22100 339.2 19 05
22200 34.2.2 19 15
22300 :»5.4 19 25

22400 348.4 19 36

2ll500 351.4 19 ••
22000 354.4 19 se

22100 351.6 20 0'


