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The fol~O~ing firing tables (FT 12-F-3) for the Gun, 12 in:h
seacoest , Ml8B8 and z.a895, firing 975 ie., A.P. Projectile (sncr),
are PU=l~shed for the information and gu1d~ce of all concerned.

1~ese firing tables contain the same data as FT 12-F-3, dated
April 15. 1934, but 1n reVised form.

War Department, Ordnance Office,
Washington, October 8. 1941.
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xajcr- General,
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povcer- charge
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Wind, none.
Muzzle velocity, as listed in table.

3. PROJEcrTI.E.

975 'lb. A. P. Projectile, Mk. 1YI.

4. F'lJZ.E.

Base detonating, KK. X.

5. EXPLANATION OF THE TABLES. This firing table has been
d1Vided into three parts. Part 1 comprises dataappl1cable to any

concmataon of projectile, fuze and. propelling charge, and serves
equally well for all firing tables. It rs printed on vrute paper.
Part 2 gives data pertaining to a particular combination of pro­
jectile, fuze and propelling charge, and Part 3 consists of Range
Elevation Relation data applicable to disappearing carriages.
Each part is printed on a different color of paper.

Throughout the tables, the follovlng conditions are as­
sumed as standard:

GUN, 12", SFAOOAST, Hl888 and Ml895

INTRODUcrION

~. Gun.

1. GElERAL n'FOWATION. These tables ar-e based on f1,lngs

conducted at Aberdeen Prov1ng Ground. ~~ryland, during Dece~ber

1921 and January 1922 under Ordnance pr-ogram No. 4217.

2. CHARACTZRlSTICS.

Diameter or the tor-e between lands
Diameter of the bore bet~een grooves
Diameter of the bore bet veen grooves

for relined guns

Total length of gun

Length of rUled portion
Travel of projectile
Length of pcvcer chamber
Diameter of povder chamber
Capacity of po:vder chamber
Number of grooves

Original
Relined

Character or rifiing, increasing rignt hand t....-1st
Flnal tvist of rifling, 1 turn 1n 25 calibers
Maximum pressure psi 38000

.!!.. carriage. (See chart on roj.tovmg page).
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Rear vind, efrect 1n yards or range, due
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Cross .~nd effects ~ _ _ _ _ _ _ _ _
Rotation of the earth, deflection effects

in ;;111s due to

PART 3
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2-F-3

Air density at battery, (59-F, and 29.53 in. or merc~j)

525.9 grains per cUbic foot,
Te~perature of air at battery (for elastici~y erfect)

59°F.
Temperature of pO~der 70-F.
Weight of projectile, as listed in table.

In addition to the standard air conditions at the batteri. a
standard a trospner-rc structure arort has been assumed. The ob­
served ranges, obtained from test nnT1gS, uponvrnch these tables
are based, vere corrected on the basis of a cceparrson o~ observed
muzzle velocity, veight at prOjectile, air condlticns at all
altitudes with the assu=ed standards and tor rot~t:on of the
earth.

In con~ection \lith Part 1, it is to be note~ thnt the
azimuth of a \lind is ir~icated by reference to the dire:tion rro~

vhich it b10\ls. Since the meteor?loGical ~ss3ge gives the a:i­
~uth of the ~ind as ~asured cloc~Jise from the trJe ~orth, it
is necessar; to find tte e,U1vale~t ta~ul~r direction ~~ore pro­
ceeding \11th the use of tne \JiM ccnponent chart. ~.is rabutar
aZi~th or chart d1rection of the vind is therefore ~~ured in
mils (6400 to the Circle) cloc~.~se from the plane of fire, tt~t

is, from the direction tovarn vmcn the gun is rfrec • ~.e choice
of signs for cross Vlnd effects accords W1th the certectton gracu­
at ions upon the standard panora=1c Sight. For ex,~?le, a \lind
from the lett, ~en the tarGet is \~e~ed from th~ posi~:on of the
gun, \/111 cerrr the projectile to tt:eri.eht. To correct for ttns ,
it is necessary to traverse the ~~ to the left, and t~~s corre­
sponds to an incre~sed defleCtion setting on, the s:ght. The
effect of such a Vind, being opposite in sign to the cc~ection,

is thus seen to be negative.

AlthOUgh the ~imum wind speed noted on th~s chart is
only 10 ciles per hour, it is not to be understood t hat t~..1s

figure is in any \lay intended as a restricting 11~t en the use
of the data of the cher-t i t sef r , Thus to obtain the components
or a 12 mph \J1nd the co~ponents or a 10 ~ph \lind C~ be added
to the corresponding components of a 2 :nph vinc •

The other tables, formulae and enar-ta of Part 1 r-equrr'e
no indiVidual discussion. The principle use of the ir~orrnBtion

Contained in Part 1 is in the conversion of the data of the mete­
orolOgical cessage into P. form thst 1s directly applicable to a
particular battery.

PI' 12-7-3
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Table A or Part 2 gives the range elevation relation,
2Ximum ordinate, baillstic coefficient, a~d the characteristics
if the trajectory at the point of fall or at the point of burst4
~e ranges listed in column (1) and throughout the tables are
'cur-vee' ranges; that is, they are regarded 8S measured along
.ne sur-race of the sphere concentric \11th the earth and passing
hrough the gun. Such measurements are understood to be made
"rom the gun to the points vhere the trajectories pierce this
pherical surface; or in case or the correction tables for the
.eight at target, to points on this sur-race directly above or
.ejc..... the target. These points are all at the same height etove'
ea level as the gun, and hence nay be called "level pctnts", It
hould be emphaSized that no correction for curvature of the
arth should be applied to these ranges. Vhenever the level
Jints concerned are at the target or directly above or belo.....
t, it is evident that these I'2.1lg€s are equal to the geographical
ist~ce fro~ mUzzle to target SUch as .ould be read trom an
ccurate mp, and they ·Jill later be rererrec to as veep r-anges".
~ch ranges are sensibly eqUal to the rectilinear distances be­
~een gun and level point, thOUgh the straight line adjOining
lese points voutc not be exactly horizontal at the gun. In
)nnection vith range settings in general, and ~ith espeCial
~ference to cases .....here gun and target are at different levels,
.e term "range" is sccet imes used less exactly to refer to dis­
ince from gun to level points not related to the target.

The tabular ejevat rons, given in colusns (2) and (3) are
rf ct Iy exact only vten the gun and target are at the same level.
this case the elevation coincides \11th the quadrar,t elevation.

r other cases see tables Band C. The vcrc "Change" in the
3dings (4) and (5), (6) and (7) is employed because in each or
ese columns there are tabulated mea~ values to be used for de­
eases as Io'ell as increases. In case or ballistic air temper­
ure other than SgoF., table H is to be used. The deflection
e to drHt, columns (13) and (14) of table A, includes the
rect of lateral jU!!ip. In the case of gunsdestgned 'J1th trunnion
is not level with respect to the carriage, the errect on dertec­
In at this "permanent can't" is mcrucec in the tabular drift.
.rs, with no cross vine, and in the absence of accidental dls­
-cance , these columns give the total deviation of the pro­
it f Le from the plane of fire, (the vertical plane contain­
~ the axis of the piece vnen laid for !iring). The signs used
! in accord with the deflection graduations upon the standard

12-F-3

......

I
I

I

panoramic sight. The negative sign indicates that the projec­
tile 1s carried to the right and the positive sign indicates
that the combination of the effect of drift and lateral jump
has resulted in a deV1~tion of the projectile to the left of the
plane of nre.

It 1s to be noted th~t in this case and thro~~out the
tabUlation or differential Y1riations, the signs given are those
of the~ and not Of the correction. For exampte, the effect
is given as positive ir the trajectory is so altered that the
projectile 1s caused to fall beyond its norzm Objective point •
The probnble errors in r-~ and detlection are given 11". colucns
(16) and (17). These as noted at the botto~ of eaCh page, are
ProVing Ground probable errors.

The ch~cterlstics or the trajectory at the point of
fall are given in COI~T~S (9), (10), (11) and (12). The ~l­

listic coefficient, co l umn (15), is the sc-ca Hec "norzal," of
"short ar-c" C. Its value is such that vnen it i a used vt tn tree
standard ~zzle velocity and angle of departure tor the compu­
tation of the trajectory by the method of n~,~rical integration,
the r-esin tlng ranee v111 be that tabulat ec ,

The effect of the earth's rotation on range and cteflec.
tion is a fUnction of the latitUde of the gun and or the azimuth
of the plane of rtr-e , It Cannot, therefore, be incorporated in
the elevation and drift col~~s. This effect becomes qUite ap­
preciable in the case or long ra~ guns. The erfect of rotation
or the earth on range is given in Table E, and the effect on
cerrect rcn is g1 yen in Table K. I t is to be noted that the azf ­
rr.uth is =easured Cloc~se fro~ the north.

~bles Band C are for use ....hen the target is belo..... or
above the level Of the gun. For example in the table for target
be.lev gun, (Table B), tor any g1ven cap range and height or tar­
get, the qurmtlty appearing as the "range errecu'' is the distance
by vni cn the map range for the given target exceeds the "range to
level points", when the latter range is cet.eraanec for that s tanc­
ard trajectory Whose continuation passes thrOUgh the target.
These etrects, then, are given positive signs so that the cor­
rection may be mace by SUbtracting them rroe the map range. The
resul ting corrected rsnge is that range vbose corresponding angle
of elevation (as listed 1n the table) is to be used as the ele­
vation requ1red to striKe the target, (prOVided .....e assume tor
the moment that there are no other variations from standard).

FT 12-F-3
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7. THE M:;;'ISDROlOG-ICAL MESSAGE. The meteorologico.l messege
msf.sts ot groups of symbols arranged 1n codified. rcrm. The
'saage starts vitti. the repetition of the so-called "address or
re sending station", consisting ot three letters, the rarae of

(200 yards) Ebove m.d.p.
(500 yards) above a.c.p.

(1000 yards) above m.d.p.
(1500 yards) above m.d.p.
(2000 yards) above m.d.p.
(3000 yards) above m.l1.p.
(4000 yards) above m.d.p.
(5000 yardS) above m.d.p.
(6000 yards) above m.d.p.
(8000 yards) above m.d.p.

(lOCOO YBrl1s) above m.d.p.
(12000 yards) above m.d.p.

a The level at the m.d.p.
1 An altitUde of 600 feet
2 An altitude or 1500 teet
3 An altitUde or 3000 teet
4 An altitUde at 4500 teet
5 An altitUde at 6000 feet
6 An altitUde or 9000 feet
7 An altitul1e or 12000 feet
8 An altitUde or 15000 teet
9 Ah altitUde or 18000 teet
o An altitUde of 24000 feet
1 An ?.ltitUde or 30000 teet
2 An altitUde o: 36000 teet

FI' 12-F-3

....hich is always i"rand the other tvo serve to identtry the station.
All the groups subsequent to the first group, \.Ihich plays a spe­
cial rOle, are sinular in type and significance; they differ only
in that they refer to different altltul1es. They consist of seven
digits.

GUN, 12", SEAOOAST, Ml888 anc !'US95

With reference to the first group, the first dlgit is
the digit 3, to indicate that the message which tollo"s is tor
the "Terrestrial" artillery. A different digit in this place
ViII indicate th2t the message is designed for a different pur­
pose, SUch as for the airplane service or anti-aircraft batteries.
The second and third digits or this rtr-st group give, in hundrel1s
at teet, the altitude or the ee teor-otcgtcat datum plane (m.d.p.)
above sea level. The Position of the m.d.p. is chosen by the
Meteorological Service or the Ar-~ and should be little, if any,
higher ttcn the toveat battery to be served by the message. The

fourth and fifth digits of this group give the temper2ture at
the m.d.p. in degrees Fahrenheit.

The groups SUbsequent to the rt rst have digits assigned
to them as symbOlS, beginning with zero and reter to altitUdes
as ret.revs:

Each further increase by unity tn the symbol of the altitude
zone corresponds to an increase of 6000 feet in altitUde above
the m.d.p. It is evident that no contusion can arise trom using
tor 10, 11, 12, etc , , the syaoo Ls 0, 1, 2, etc., in 'order to
preserve the 7 digit character at the group. The first digit
of each of these groups is the group symbol mentioned above and
cesagnates the altitu4e zone to vmcn the group refers. The
second and third indicates the direction rr-om which the 'ballistic

(r-ead: "omega"), meaning the quadrant
angle of fall for gun anl1 target at
the same level.
probable error
n@1t
lett
pound

degrees
minutes
seconds
mils

inches
feet
yards

feet per secom
miles per hour­

Fa1lrenhei t

meteorological datum plane
percent
mizz'le veroctty
velocity adjustment

min.
sec.
¢
In.
ft.
yd.
rps
mph
F.
m.eLp.
'f,
M.V.
V-V o

w

P.~.

R
L
lb.

0"
'~'

Tables D to J inclusive give the various differential
[teets, thus Table F gives the runge effects correspondl~~ to
ncr-ease or cecr-ease 1n muzzle velocity or every 10 feet per
econd up to 150 teet per second.

Table K gives the deflection effects 1n mils due to
otatlon or the e~rth for varying latitudes and azimuths.

Although c~nt or the carrl~ge aXle, by changing the
ngle or departure, has some effect upon the range , that effect
s here dlsre~ed: tor, at lo~ eleV1tlons, a fairly large cant­
111 produce onl1 a very small Change 1n the angle or departure,
nd at high elevstlons, ~here a large cant ~111 produce a some­
hat larger change 1n angle of departure than at 10\/ elevations,
t requires a qui te large Chr'J1.ge in departure to produce a scalI
!"J":.nge in range.

AJXlng t!':e symbols am abbreviations used are the [0110..-



Gill, 12", SEACOAST, MlB88 enc MlB95

·,.r1nl.1 bjcvs. For this purpose the angular uevaat ron 1s measured.
ciocsvi se rron the true north in huncrecs or mils (54 points to
the circle). The fourth and fifth l.1~ts in each or these grcups
constitute a tvo !igure symbol tor the speed or the IJ1nd in miles
per hour. The sixth and seventh l.1igits serve to l.1esignate the
ballistic density in percent or normal.

The particular group or the netecrotogicar messageappro­
priate tor use \l'lth the particular trajectory is that group of
vntcn the altltul.1e 1s nearest to, but not less than, the maximum
orutnate . When extr-ece accuracy 1s necessary 8111.1 the meteorolo­
gical data just1!y the proceour-e , it is possible to interpolate
beu..een groups or the meteorological message, mald.ng use or the
exact maxl-~ ordinate.

The above mentioned. is ~ special case of the general
:!lethOd. de211ng vttn the meteorological data for batter; and a.a.p.
at any levels. The seteormogrcar message is designed primarily
ror batteries in or near the m.d.p. When serious dirferences in
level occur, the data or the meteorolOgical message must be cor­
rected to the level or the battery. Maximum orl.1inates \1'111 b€
zeasur-ed rroa the battery level, for all purposes, Such correc­
tions as are made, utilize that? digit group or the mess~

...men corresponds to the saxtmum omtnate so defined. The \lind
~t a given altitUde above the battery is assu~d to be identical
~th that at an equal altitUde above the m.d.p., but the tempera­
:ure anl.1 ballistic density need separate consideration. The

~e~erature at the battery is obtained either oy direct obser­
..at ion or by correcting to the level or the battery the tempera­
.ur-e given in the r rr-s t group ot the meteor-o logi ca I message.
~s correction is made by means or the Thermometric Formula,
"art lB.

The ballistic density depends upon the~ ordinate
.onstueren . Anyone at the? r rgure groups of the eessage gives
he ballistic l.1ensity tor a certain lIE.X1JllUm cremate eeasurec from
he n.u.p. This density vnen corrected by means of the Density
ormula, Part IB, becomes the ballistic density tor that maximum

rdinate measured from the battery.

'When standard Coast Artillery fire control instruments
re available ror preparing data for tiring on moving or rixed
argets , the battery commander' \1111 hav<l1ttle need for these
1r1ng tables. They become useful onlY~ ror- reference, since
ecnarucat cevtces apply the necessary corr-ectaons tor the ver-rcus

T 12-F-3
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GUN, 12", SEACOAST, M],888 and !'UB95

errec ta on range and deflection. Standard panoram.1c sights for
Coast Artillery are designed to utilize azimuths in laylng for
direction.

When standard C03St Artillery instruments are nat avail­
able, it is necessary to prepare riring data by computation,
using the r1r1ng tables as explained hereafter.

7. USE OF THE TABLEs. For convenience in reference, the
di!!erentlal variations and the corresponmng corrections 1..'111
be considered in three groups. The designation or the groups
or corrections, in the orl.1er in \l'hlch they \1'111 be treated, are:

(~) Position corrections,
(£) Materiel corrections, and
Cc:.) veatner- corrections.

This grouping corresponds 1n a general 'oaY to the or-cer- in ....men
the datn tor the corrections are ohtalned. When the corrections
r-erer- to cnenges in cerjectton or in heigtlt or burst, they are so
lndicated. otnervise they rerer- to changes in range. When all
the variations rr-oa standard. are numerically small, and hence
comparable in magnitUde, it is xnovn that a slight increase in
tarnal accuracy is secured. by rraking these corrections succes­
sively; that 15, by correcting the map range to account for the
first varlation considered, and. using the resulting first cor­
rected range as a basis ror determining the magnitUde or the
second Variation, and so rorth. In most cases \l'hlch \l'i11 occur
in practice, thls increase in formal accuracy is ~eaning1ess,

since the data themselves are seldom kno~n with sUfticient re­
rinement to \l'arrant the slight apparent galn in accuracy. Con­

sequently, ror general use \lith this table, all correctiOns =ay
be calculated on the basis or th~ same fundamental quantity,
namely, the map range. At the same time, should it prove more
convenient, there 1s no objection to imposing the corrections
successtvety, except vner-e some one or the corrections is mich
larger than the others. The only case vhich occurs rrequently
enough to \larTant partiCUlar consideration is that or a large
correction due to he1ght or target. Fbr this situation it has

been ver-i rtea that greater accuracy 1s secur-ed by 1mpos1ng ercu­
taneously the velocity and height or site corrections than by
imposlng these corrections successively in either ord.er.

~. Position Corrections are determinable as soon as the
r-efat.tve Locat.fon or gun and target is knosn • For land. !iring,
their geographical location vould determine both the map range

FT 12-F-3
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GUN, 12", SEACOAST, HIBBS and 111895

J1d the difference in altitude; for seacoast os trertes , the height
f the tlde ~tly also be re~uired. Position correctlons consist
.t triose for difference in altitude of gun and t arget • corr-ec­
:ions for rotation of the earth may be regprded 2S position cor­
·ectiOns~ The drift may be regarded. A,S necessitating a position
~orrection in deflection, the cant effect due to the carriage
.ot being level also necessitates a position correction in de­
-lection since it is deter~inable from a Knowledge of the map
-ange . Tables B enc C giving "position effects", may be entered
·1th "Map Range" as one argument and "Height of Target" as the
ther argument. The position effect must be algebraically sue­
racted from the map range to determine the geographical distance
a the level point on that trajectory, or its conrtncatton, ...men,
~der standard conditlons, passes through the target.

./
~:l, 12", SEACOAST, Ml888 and MIas;)

to utlli7.e such coservat ion of air concations as can be made at
the battery. r.--.o: =.:axlm.:.":", ordinate corresponding to the nap range
for use ....t th tne zeteorologicaj message is found tn per-t 2, Table
A, ccIurn (S).

The bal:istic wlnd, giver. in speed and direction, 1s
resolved into cc=;on~nts along and across the line of fire by
we~~s of the c~~ of Part LA. The range component is the bal­
list1c range v~~ to be used ~ith P~rt 2, Table I. The cross
cooponent is ~~e bllljstic cross ~lnd, and the reSUlting deflec­
tlon effects a..'~ round by reference to Pan 2, Table J. TI-.e
errect of the vsrtattons of the povoer- temper-atur-e rroe the s ranc­
~ ;owder teaperature is round as the effect of an equivalent
cbange in muz:;le velocity. This zuzz Ie velocity ch3.I1&e l:l<l.y be
re~c from F?rt II.

The a1~~raic sum 0: all of the range effects hitherto
m~~:icned, namel], of those due to posltion variations, ~teriel

variations, ~ea:~er varlatlcns, are added. together algebraically
ana this algebr2.:: SU:::; SUbtracted rr-ce the map r-ange. This
amounts to chP~~~ the signs of the effeCts, thus converting
thee into the co~~ections desired, ~~d then adding the correc­
tio~~ to the map ~e. ~hen these cslculations are made pre­
vious to a set-res 0: firings, the result Is kncvn as the i1U.t1al
rar~, being the ~-nge at which firlr.g is begun. ~ith it, entry
is ~de 1n Part 2, Table A, and the corresponding angle of ele­
vation 1s read ~::::; either colu~~ (2) or (3). The deflection
effects when adc~ a~ebra1cally give the total deflection efrect
and a Change of s1gn gives the deflection corrections to be used
...1.th the penoracn c srgnt •

When observation of fire 1s POSSible, the center of
im?act for SUCC~e11ng rounds is adjUSted to the center of target
on the basis of rounds already observed, and the r-ange correspond­
ing to the resul:lng setting is called the adjusted fCh~e. The
difference between the adjusted range and the Initial rgnge as
der~ned above is ~ssumed to be due to a variation ...,h1ch neces­
sita~es a correct~on to be applied upon V-Vo _ The value at V-V o

thus Continually reVised, is called the velocity adlustment and
reqUires reference to Part 2, Table F It is used in the next
!iring or in !ir1.~ at e. different range, and rs then considered
as a materiel coTTection.

~. Materiel Corrections are dete~inable, tor a glven
ange, vnen the ·...eight and the rrarY..1ngs of the prcject i ie and the
~latively perpanent characteristics of the pnrtlcul~ piece and
)~der lot are k~o~n. These corrections consist of those for
1) variations from norrr~ in ~e1ght of prOjectile, (2) estimated
iange in muzzle velocity, (V-V..), due to the. conditions ot the
ieee or of the povder when the povcer- is at standard powder
~~erature (70°F.). The correction on account of variation in
~lght of prOjectile is usually obtained from Part 2, Table D,
cr- any given marking. The est ina tee change in muzzle velocity
, called the velocity adJust~ent, V-V o , and 1s made by reference
) the record of per-rcrnance at the par-ttcuj.ar piece and povcer
.t , or other empirical methccs . Usually the results of coser-­
ltlon of preVious firings ~re avaJlable. The neces$ary correc­
on 15 then found by the use of the effe~t~ tabUlated in Part 2,
.me F.

~. Ye~ther Corrections are determinable only upon re­
ipt of the regular meteorological message or other reports o~

servation made at or near the time of firing. Thesecorrections
nsist of those for (1) air denslty, (2) air temperature (elas­
·city effect), (3) range vfnd , (4) variation of the powder tem­
rature from standard. The deflection effect of the cross wind
! be regarded as leading to weather corrections. The air den­
ty, air temperature, range wind, and cross vtnc , to be used
any case are, respectively, the ballistic density, temperature
the battery, ballistic range ~ind, and ballistic cross Vind,

~ as given in or obtained tram the meteorolOgical message. In.
, absence or such information it will orrtinarl1y be necessary

l2-F-3

Given:

The rollo'ol1ng example illustrates the use or the tames:

Gun, 12", Hl895, Tabular H~zzle veacca ty > 2275 rpa.

Fl' 12-F-3
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GUN, 12", SEACOAST, 111888 and !"HB95

Data as to Position:

Altitude or batter! ~ 450 ft. above sea level.
r~p range to target .. 15840 yards.
Height or target -432 r t (432 ft. ce rov gun).

Azimuth of target (measured clcckvlse from the
North) • 4,3? mils (24.6 a

) .

Latitude or the gun .. 42° North.

Data as to Materiel:

Veight or projectile - 965 lb. (1% belo~ normal).
Preliminary velocity adjust~~nt (V-Vo) - -18 fps

Os tps beIov tabular verocrcy) ,

Weather Data:

temperature or po...mer .. 62"F.

Meteorological message: 11SL MSL 30162 062Y799

lS.a::::l898 2600997 3591195 4500992

Required: Quadrant elevation and deflection setting.

Solution: TIle tables found 1n Parts 1 and 2 are used throughOut.

(~) Position corrections tor range.

Entering Table B, for target be'lov gun, ....e !'ind cor­
responding to a map range ot 15840 yards and a height or .target
or -432 rt . a range ertect ot.................... .... +495]d.

Entering Table E, for efrects on range due to rota­
tion of the earth, ve rfna , corresponding to a latitude of 42"

~d an azimuth or 24.6° a range erfect or •••••••••••• +31 yd.

(~) Materiel corr-ect rons for range.

Entering Table D, ve rind the effect on range tor 1.0'%
'ecrease 1n veight or projectile to be.................. +21 yd.

In a similar manner, trom Fb, ve find the effect on
ange for an estimated decrease or -18 fps in muzzle velocity to
e.................................................... -200 yd.

(£) Weather corrections for range.

The actual or estimated temperature of the pOwder at
ie time of tiring being 6Z"F., instead. of the standard "tempera­
u-e for povder- 70"F., a correction must be introduced. The er­
~ct on muzzle velocity is obtained from Part II, and. 1s :"15
IS. The effect on range thus occasioned is found in the same
nner as above from Table Fb. to be•••••••••••••••• -167 yd.

lZ-F-3
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GUN, 12", SEACOAST, MlB88 and M1a95

To obtain the effects of the remaining variations, the
meteorolOgiCal message must be deciphered and such information
as is applicable to the particular trajectory considered must be
utilized.

From column (8) of Table A, the maximum ordinate is
found. to be abou~ 2970 feet so that in addition to the intro­
ductory information obta1ned. in the meteorological message only
that group of the message numbered. 3 and \ihich gives data tor a
~nRL~ ordinate of 3000 teet viII be used.

FrOlll the meteorological message the folloving infor­
m~tion is obtained:

Altitude or the m.d.p. above mean sea level
Te~perature at the m.d.p.
Azimuth ot the ballistic ~~nd (for

group "3")

Velocity or the ballistic Win~ (for
group "3") 11 l:Iph

Ballistic density (tor group "3") 95',(

To obtain the components of the ballistic Wind. it is
necessary to secure tram the r-ecoruec aatautns or target and. bal­
listic vmn, the chart direction of the \dnd for vnrcn the line
of tire is the reference direction. Subtracting 437 mils trom
5900 mils. we have tor the chart direction trom vh1ch the Wind
is blolJ1ng........................................... 5';'83)11

Using the Wind component chart, Part LA lJith 11 mph
as the loi1nd velocity ve have corresponding to 5463 mils a range
component. W'x of ••••••••••••••• • • . • • . • • • • • • • . • • • • • • • • -6.6 mph
and a cross component, 'Wy , of........................ -8.8 mph

The components of 1 mph are added to the correspond­
ing components of 10 mph to obtain the components of 11 mph.

Entering Table I, ve tlnd the er rect on range for
-6.6 mph range \o'1nd (the negative sign here indicates ahead Wind
to be. •••••••. ••••• ••••••• ••••..•••..•••• ••. •.• •.•.. ••.• -30 yd.

The temperature at the m.d.p. given in the meteoro­
logical message cannot be used directly since the battery 1s
350 teet above the m.d.p.

Using the Thermometric Fbrmula, Part IB, the decrease
in temperature for this height is l"F., so that the temperature
rer the battery 1s......... •••••.•••••• ••••••••••• •••••• 6l-F.

FT 12-F-3
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GUN, 12", SEACOAST, MIBBS and !'U895
GUN, 12", SEACOAST, Ml888 and M1895

Entering Table H, ~e tind the temperature (ela3ticity)
r roct on range tor a temperature at 61 QF., (or 2QF. above the
)TTI;l.1 temperature of 59 Q F . ) to be.................... -4 yd.

The ballistic density gi yen in the net eor-orogicaj
essage for this trajectory cannot be used directly since the
lttery is 350 [eet above the m.a.p.

Using the den3ity formula, Part IB, the aecrease in
,nsity tor this height is l~ so that the ballistic density or
1€ battery is........................ ..•.•.••••.•.••.•.. 941>.

Entering Table Ga, Ye rind the effect on range for
e ballistic air density or 94;t (or 6f, betovnoraal ) to be

+251 yd.

The tot~l range eff~ct is no~ obtained by adding the
par-ate range errec t s a l ge cr-ai ca Lly. It has the value or
95+31"21-200-167-;';0-4+251 .. ..••.•••.•..•••..•.• +397 yd.

j

The deflection set off at the gun will be +9 mils
(9 ml Ls to the left) '..hen the target is used as aimi!'lg point.
For ~ny other aiming point 9 mils must be added to the deflec­
tion of the tarbet. To obtain the azimuth setting it must be
recalled that deflections and azimuths are measured in opposite
senses. The correction of +9 ~ils 1n deflection is the s~e

as a correction of -9 ens in azimuth. The aztmrtn setting then
is 437 mils -9 rnils· ••.••••••••.•••••••.••••••.•••.•••• 428 -r,

The corrected range, [ound by adding algebraically
~ total correction to the nap range (or what is the sane thing,
,tracting algebraic;;.lly the total efrect) is 15840 yd. -397

i .e•....•................._.................. 15443 yd.

The elev3tion corresronding to the corrected range
15~~ yd. is found in either columns 2 or 3 at Table A. It
.•......••• •••.•••.•••••..•..•..•........•.....•.• 208.0 iii

The rctar range corr-ec t Ion is oct amec
:ngtng the sign or the total effect. It is .•••••..••

by merely
-397 yd. !

\

The defle~tion effects are found in a si~lar manner.

im lett
The deflection effect due to a -8.8 mph cross
to right) is round from Table J to be .••••..•••

llind
·2 ¢

The drift is found fro~ columns (13) or (15) to be
·6 ¢

)
-- ..<.!...

FT l2-F-3
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The deflection effect due to rotation of the earth tor
titude or 42 Q north and an azimuth or 24.6 Q 1s found [roc
e K to be.......................................... -1 III

The total der lect ron~ is obt amed by adding
bra1cally the separate deflection erfects. It has the value
2-6-1 •••.••••.•••..•.•.•••.•..•.••..•...•.••.•••..• -9 lli

The total deflection correction is obtl1ned by merely
~ng the sign or the total deflection effect. It is +9 III
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GUN, 12 INCH. SEACOAST. Ml888 AA'D msss
FIRING

975 LB •• A.P •• F'ROJECTIT,E (SHOT)

FUZE. B.D.) 11K.X

.1

""'"'X""",~q%"f£~~~k10!70""
........

FT 12-F-3

1



-2- -3-

, I

'--r-rI

I I I

I ,



o 0

~itl
• •

';'. ri
o

~ ~

.': ~ ~
r
'\-

~ ~

,;;

\~'

~ ~

,','
'" '"

'~ :~.

~ ~ ~tii ~

~ ~
~

"_r

H

"

:<

.:,'r'
13 13 13

. ~',

'" '" 'I

·~fi

H H Eo 0
o 0

";;:-
~ ~

,;:~' I~ lill
I·:~

.:;"
l' toJ

}l
H H

" Z

.:'j'

l' l'
,'.1
',I'

~ ~

~4
lJ §

':~
" "

t

? f! ~

'il ~

;'J ~

,

IH 1

0

~ ~
~ : ~

~ ~ ~ ~
~ ~ 0 I;;
13 13 !'I .
:u eo ;Y

8 8 E
~ ~.

I~ I~
!:1 !:1

~, ~
" "

:-:

:-,':

v.

"\

YARDS 0 10 20 30 40 50 60 70 80 90

0 a 9.1 18.3 27.4 36.6 45.7 54.9 64.0 73.2 82.3
100 91.4 100.6 109.7 118.9 128.0 137.2 146.3 155.4 164.6 173.7
200 182.9 192.0 201.2 210.3 219.5 220.6 237.7 246.9 256.0 265.2
300 274.3 283.5 292.6 301.8 310.9 320.0 329.2 338.3 347.[) 356.0
400 365.B 374.9 384.0 393.2 402.3 411.5 420.6 429.8 438.9 448.1

500 457.2 466.3 475.5 484.6 493.8 502.9 512.1 521.2 530.4 539.5
600 548.6 557.8 566.9 576.1 585.2 59<1.4 603.5 612.7 621.8 630.9
700 640.1 649.2 650.4 667.5 676.7 005.8 G95.0 701.1 713.2 722.1
800 731.5 740.7 749.8 759.0 768.1 777.2 786.4 795.5 801.7 813.8
900 823.0 832.1 841.2 850.4 859.5 868.7 877.8 887.0 896.1 905.3

1000 914.4 923.6 932.7 941.8 951.0 960.1 969.3 978.4 987.6 996.7

PART ic

PART 1D

1 yd '" 0.91440 meters

1 meter'" 1.0936 yd.

~ I, >0-," """.---",.

"-,

I,

MErERS a 10 20 30 40 50 60 70 80 90

0 a 10.9 21.9 32.8 43.7 54.7 65.6 75.6 87.5 98.4
100 109.4 120.3 131.2 142.2 153.1 164.0 175.0 185.9 195.8 207.13
200 218.7 229.7 240.5 2.51.5 252.5 273.4 2&l.3 295.3 306.2 317.2
300 328.1 339.0 350.0 360.9 371.8 382.8 393.7 404.6 415.5 426.5
400 437.4 448.4 459.3 470.2 481.2 492.1 503.1 514.0 524.9 535.9

500 5-'6.8 557.7 568.7 579.6 590.6 601.5 512.4 523.4 531.3 645.2
600 556.2 5ti7.1 678.0 589.0 699.9 710.8 721.8 732.7 743.7 754.6
700 165.5 776.5 787.4 798.3 809.3 820.2 831.1 842.1 853.0 861.0
800 871.9 885.8 896.8 907.7 918.6 929.6 9'JO.5 951.4 952.4 973.3
900 984.2 995.2 1006.1 1017.1 1028.0 10"38.9 11)-10.9 1050.8 1071. 7 1082.7

1000 1093.5 1104.6 1115.5 11~6.4 1137.4 1148.3 1159.2 1170.2 11Bl.1 1192.0

~
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Factor

TABLE OF' pROBABILITY ?'ACTORS

"Prob" = ..,g Jt e_ t :2 dt vnere t
X .~709~6

o

PAfn' 10

Factor Prob. Factor Frob. Pact or- Prob. Factor Prou,
0.00 0.0000 1.00 0.5000 2.00 0.8227 3.00 0.9570
0.05 ' 0.0269 l.05 0.5212 2.05 0.8332 '3.05 0.9603
0.10 0.0538 1.10 0.5410 2.10 0.8433 '3.10 0.9635
0.15 0.0806 1.15 0.5621 2.15 0.8530 3.15 0.9664
0.20 0.1073 1.", 0.5817 2.'" 0.8622 3.20 0.9691
0.25 0.1339 1.25 0.6008 2.25 0.8709 3.25 0.9716
0.30 0.1604 1.30 0.6194 2.30 0.8792 '3.::0 0.9740
0.35 0.1867 1.35 0.6375 2.35 0.8871 3.35 0.9762
0.40 0.2127 1.40 0.65:::0 2.40 0.8945 3.40 0.9782
0.45 0.2385 1.45 0.6719 2.45 0.901G 3.50 0.9817
0.50 0.2640 1.6Q 0.6883 2.6Q 0.9083 3.60 0.9848
0.55 0.2893 1.55 0.7042 2.55 0.9146 3.70 0.9874
0.60 0.3143 1.60 0.7195 2.60 0.9205 3.80 0.9896
0.65 0.3389 1.65 0.T.:>43 2.55 0.9261 3.00 0.9915
0.70 0.3632 1.70 0.7485 2.70 O.93B 4.00 0.99:xJ
0.75 0.3871 1.75 0.7621 2.75 0.9364 4.'" 0.9954
0.80 0.4106 1.80 0.7753 2.80 O.9-Hl 4.40 0.9970
0.85 0.4336 1.85 0.7879 2.85 0.9454 4.60 0.9981
0.90 0.4562 1.00 0.8000 2.00 0.9495 4.80 0.9988
0.95 0.4783 1.95 0.8116 2.95 0.9534 5.00 0.9993

7

Explanation: ''Frob.'' 1s the probable proportion or shots fall­
ing in an interval of \Jidth F times the fifty percent zone
(or 2 F times the probable error) \J1th center or 1IT.pact in
the middle or the Intervar: F 1s the "pr-obabf Lf ty factor" .

:::xa.r;;ple:

Given: Zone, nortr.al to line of fire, 40 yd. Vide, 60 yd •
from center ot impact .

Probable error in range, 50 Yd.
To determine probable proportion or hits in zone •

For (60 + 40) - zone, F = 2(~(50jO) = 2, hence trom table,

prob. = .82

For (60)-zone, F= 2f23i = 1.2, hence rrom table, Frob. '" .56

SUbtracting, Prob. tor the t\Jo zones \Jh1ch together satisty
the condition, = .82 - .58. Hence, Frob. tor either one or
the tvo possiole zones defined, 1s 1/2 (.82 - .58) =12%•

A less accurate bUt frequently more convenient epproxiuataon is
given by the "nisperaron ladder":

1"'.113 N, Sin N. Cos fl. ran N. Cot

0 0.0000 1.0000 0.0000 -
6Q .0491 .9988 .~91 20.355

100 .0980 .9952 .0985 10.153
150 .1407 .9892 .1483 6.741

200 .1951 .9808 .1989 5.027

aeo .2<:;30 .9700 .2Xl5 3.992

~
•2903 .9509 .~~~ 3':;E?3369 9415 075

.:co .3827 .9239 .4142 2.414
450 •4276 ,9040 .4730 2.114
:>00 .4714 .8819 .5::45 1.871
550 •5141 .as?? .5994 1.668
&:;0 •5556 .8315 .6682 1.497
650 .5957 .8032 .7416 1.348
700 .6344 .7730 .8207 1.219
r", .6716 .7410 .9063 1.103
BOO . 7071 .7071 1.0000 1.000
650 .7410 .6?'~ 1.103 .9063
900 .7730 .63"A 1.219 .8207
9;;0 .8032 .5957 1.348 .7416

1000 .8315 .5556 1.497 .6682
106Q .8577 .5141 1.668 •5994
11CO .8819 .4714 1.871 .5345
1100 .9040 .4276 2.114 .4730

1= .9239 .3827 2.414 .4142
1= .9415 .3369 2.795 .3578
13CC .9509 .2903 3.297 .3033
nO] .9'iDO .242Q 3.992 .2505
1400 .9008 .1931 5.027 .1989
h50 .9892 .1467 6.741 .1483
1500 .9952 .0980 10.153 .0ge5
1500 .9988 .0491 20.355 .0491
1600 1.0000 0.0000 0.0000

PA..q'I'1F

Degees 0 1 2 3 4 5 6 7 8 9

0 0 18 36 53 71 89 107 124 142 160

10 178 195 213 231 249 267 284 302 320 338
20 ::56 37.3 391 409 427 444 ~62 480 498 516
30 533 551 569 587 604 622 640 658 676 693

I
40 711 729 747 76'; 782 800 818 856 853 '871
50 ""9 907 924 "2 960 978 '96 1013 1031 1049
60 1067 1084 1102 1120 1138 1156 1173 1191 1209 1227

70 12';4 l~ 1288 129S 1316 1333 1351 1369 1387 1404
80 1422 i" 14~ 1476 gn. Hill 1529 1~7 1564 1582
90 ieee {Conversion Factor. 1° -1?7777Bmils

6
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Part II 9

50 1. 2:3 1.69 2.57
100 1.11 1.26 1.44 2.03
150 1.07 1.18 1.25 1, 51 3.08
200 1.05 1.11 1.18 1.34 2.02 4.11
250 1.04 1.09 1,14 1.25 1.67 2.52 5.06
300 1.03 1.07 1.11 1.'" 1.50 2.00 2.99 94.86
350 1.03 1.06 1.09 1.16 1.39 1.74 2.31 6.46
400 1.02 1.05 LOB 1.14 1.32 1.59 1.97 3.78 31.39
500 1.02 1.04 1.06 LI0 1.24 1.41 1.63 2.38 4.33 17.31
600 1.02 1.03 1.05 1.08 1.18 1.30 1.46 1.89 2.68 4.44
700 1.01 1.03 1.04 1.07 1.14 1.24 1.35 1.65 2.10 2.85
800 1.01 1.02 1.03 1.05 1.12 1.19 1.27 1.49 L80 2.24
900 1.01 1.02 1.03 1.04 1.09 1.15 1.22 1.39 1.50 1.90
000 1.01 1.01 1.02 1.04 1.08 1.12 1.18 1.31 1.47 1.68
100 1.01 1.01 1.02 l.C3 1.06 1.10 1.14 1.24 1.37 1.53
200 1.00 1.01 1.01 1.02 1.05 1.08 1.11 1.19 1.29 1.41

Slope II1th respect to line ot site (percent and mils/(n •
,+300). nir-ec erons • MUltiply range pr-obauLe error from
78 table) by coefticient sho~TI above. Here w ~enotes the
Le of f~ll {measured to line of Site)(tor practical purposes
~1 to the range table angle of fall ..men i s its value for
, 300 t/:J, i , e. , for a level traJectory/; n", the quae-ant angle
nope positive for forward slope ground rising in enemy
~ctlon), and negative tor reverse slope (ground falling in
W direction); s-300, the angle of site, posit1ve for target
'e gun, negative for target retov gun; n(n"n 1-s+300), the slope
t ive to the line of site. NOTE. The quadrant angle of tall,
~s+300. EXAMPLE: Given target on reverse slope betveen
our lines 130 rt.; and 140 re ., sean distance oetveen contours)
ft. site ~ -20 mils, (s m 280), angle of fall (tabulated

o miis, range prooeme error (in range table) - 83 yards.
• nl{in percent) " 100 (13°67140) " -15(%) or -152 mils, n'

~~l:)-~~-;~~)(~o~1~~2~~:~),Inst1eO~:1:::;;1::::e~~::~ :f~
95 • 2.18. Hence, range probable error to be used = 2.18
yd. " 181 yardS.

PERCENTAGE

MUZZLE VELOCITY

CHART FOR

CHANGE IN

,.. 0 10 eo 30 40 50 60 70 80 90 100 ,..
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ro1PE'lATURE - D:ffiREES F......IfRENHEIT

FT 12-F-3

FOR TEMPERATuRE OF POWDER DIFFERENT FROM NORMAL

DlRECTIO~S: - Entp.r chart lJith temperature of pOWder. Follov
vertical line to the curve, and from there the horizont~l line
to either edge of the chart Where the percentage chnnge 1n the
mUZzle velOcity may be read.

:EXAMPLE: - SUppose temperature ot povaer " 59°F., and euzz.le
velocity (standard) • 2250 tIs. Then ch~~ge in muzzle velocity
1s -0.9% m -.009 X 2250 ~ -20 fls approXl.~tely. Muzzle velocity
to be expected .. 2250 IlI1nus 20 " 2230 tis .

50
472

30
297

reverse slope)
10 15 20

102 152 201

-n, positive (rel~tive
,,;; 1 2 3 5
w~ 10 20 31 51

A..~T 1H TABLE OF SLOPE COEFFICIENTS

sin wlsin (w+n)

n, positive (relative rorvar-c slope)N 1 2 3 5 10 15 20 30 40 50
w 10 20 31 51 102 152 201 297 388 472 1,600

50 .81 .71 .62 .50 .33 .25 .20 .15 .12 .10 .05
100 .93 .83 .77 .66 .50 .40 .34 .26 .21 .18 .10
150 .94 .88 .83 .75 .60 .50 .43 .36 .29 .26 .15
200 .95 .91 .87 .80 .67 .58 .51 .42 .36 .32 .20
250 .96 .93 .89 .83 .72 .63 .57 .48 .41 .37 .25
300 .97 .94 .91 .86 .75 .88 .61 .52 .46 .42 .30
350 .97 .95 .92 .88 .79 .71 .65 .57 .51 .47 .36
400 .98 .95 .93 .89 .81 .74 .69 .61 .55 .51 .41
500 .98 .96 .95 .92 .85 .79 .74 .67 .62 .58 .53
600 .99 .97 .96 .93 .87 .83 .78 .72 .B7 .B4 .B7
700 .99 .98 .97 .94 .90 .85 .82 .76 .72 .69 .82
BOO .99 .98 .97 .95 .91 .88 .85 .80 .77 .75 1.00
900 .99 .98 .98 .96 .93 .90 .88 .84 .81 .79 1.22

1000 .99 .99 .98 .97 .94 .92 .90 .87 .85 .84 1.50
1100 .99 .99 .98 .98 .95 .94 .92 .90 .89 .88 L87
1200 1,00 .'9 .99 .9. .97 .95 .94 .93 .92 .93 2.41



JUMP = -0.4 MILS

FT 12-F-3

11

975 LB., A.?, PROS-~TlLE (~~T)

TABL;:S A - K INCLUSrr:::

DRAWI~IG OF PROJECTILE

PJ.RT 2

GZ.:I. 12 INCH, S2ACOAST, l'O.8B8 ;,:21 !'ilS9S

y"...i'Z.ZI.E VELOCITY 2275 fps (6~::: . .;. .~/s)

Sta:.~ard te~per2ture of powder is 70°F.

422047 0 ~ 42 - 3

NOTE: St:;,.,,:arc!. air teoper-ature tor censt ....1 Me eaasvrct ty
i s SO?

-----==.-
DRA'"IING OF B/.JIi'D AND BAND SEAT

I
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' ..

Change In "'-' I,
elev lor telf>CJ$ for

M~·
Term!.

Ronqe E1eTc1llon lOOyd m= ,.1
ImU 1 ",jn veloc.chanqe In ord!no:l!e

,~telnQe cho"ge In elev

(I) QI 131 I" I~ I~ OJ (8) c»

'" mil dog mln mil "" '" ,d " --;;-
---'-

0 0,4 0 01 0.9 3.2 105.5 31.3 0 2275

100 L4 0 04 LO 3,2 105.2 31.2 0
200 2,2 0 08 LO 3.2 104.8 31.1 0
300 3.2 0 11 LO 3.2 104.4 30.9 1

400 4.2 0 14 LO 3.2 104.0 30.8 2
500 5.2 0 17 LO 3.3 103.5 30.7 2 2242
600 6.2 0 21 LO 3.3 103.2 30.6 3

700 7.2 0 24 LO 3.3 102.8 30.5 4
800 8.2 0 27 LO 3.3 102.'; 30.3 5
9CO 9.0 0 31 LO 3.3 102.0 30.2 6

1000 10.0 0 34 LO 3.3 101.6 30.1 8 2211

1100 11.0 0 37 LO 3.3 101.Z 30.0 10
1200 12.0 0 41 LO 3.3 100.8 29.9 12
1300 13.0 0 44 LO 3.4 100.4 29.7 14

1400 14.0 0 47 LO 3.4 100.0 29.6 16
1500 15.0 0 51 LO 3.4 99.7 29.5 18 2180
1600 16.0 0 '" LO 3.4 99.3 29.4 20

1700 17.0 0 58 1.0 3.4 98.9 29.3 22
1800 18.0 1 01 LO 3.4 98.5 29.2 25
1900 19.0 1 05 1.0 3.4 96.1 29.1 28

2000 20.0 1 08 LO 3.5 97.7 28.9 31 2150

2100 21.2 1 11 1.0 3.5 97.4 28.8 34
2200 22.2 1 15 1.0 3.5 97.0 28.7 37
2300 23.2 1 18 LO 3.5 95.6 28.6 40

Z400 24.2 1 22 LO 3.5 96.2 28.5 44
2500 25.4 1 25 1.0 3.5 95.6 28.4 48 2120
2600 25.4 1 29 LO 3.5 95.4 28.3 52

2700 27.4 1 33 1.0 3.6 95.0 28.1 66
2800 28.4 1 36 1.1 3.6 94.6 28.0 60
2900 29.4 1 40 1.1 3.6 94.2 27.9 65

3000 30.6 1 43 1.1 3.6 93.8 27.8 70 2090

~;r Deflection BalllOt1c- Probable ,."
An91eo/ fall duelo COO!!fl. error In d "'-I,U drill denl , DIl fliq!>l

,. 'Ii 0" ,3) 0<1 ,~ ,~ 'n a~ U.

mil d., min ,- mil .... '" '" ~ '"0 0 00 0 0.00 12.43 28 0 0 0

1 0 03 '33 0.1 100
2 0 07 496 0.3 200
3 0 11 323 0.4 300

4 0 14 248 0.5 400
5 0 ,7 199 0 0.00 12.43 29 0 0.7 500
6 0 21 165 0.8 600

7 0 24 142 1.0 700
8 0 28 124 L1 800
9 0 31 110 1.3 900

10 0 35 99 0 0.00 12.44 31 0 1.4 1000

11 0 38 90 1.6 1100
12 0 42 82 1.7 1200
13 0 .6 75 1.9 1300

14 0 ., 70 2.0 1400

" 0 53 65 0 0.00 12.44 32 1 2.1 1500
17 0 58 61 2.3 1500

18 1 00 57 2.4 1700
19 1 04 54 2.6 1600
20 1 07 51 2.7 1900

21 1 11 48 0 0.00 12.45 33 1 2.8 2000

22 1 15 46 3.0 2100
23 1 18 44 3.1 2200
24 1 22 42 3.3 2300

25 1 26 40 3.4 2400
27 1 30 38 -1 -0.05 12.45 34 1 3.5 2500
28 1 34 36 3.7 2600

29 1 38 35 3.8 2700
30 1 41 34 4.0 2800
31 1 45 33 4.1 2900

32 1 49 32 -1 -0.05 12.47 36 1 4.2 3000

13

A.P. 975 LB. PROJ. (SHOT)
FUZZ, B.D., ~~.X

M. V. ~ 2275 fpSPart 2. Table A.

'~

Part 2. Table A.

12

A.P. 975 13. F~0J. {SHOT)
FUZE, B.D. , ;.J\. Y.
M. V. = 2275 res

'This 1s the proving ground probable error,
FT 12-F-3 FT lZ-F-3

~-~"~ ,
''--':..

. "
-~ . .:", ,"
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A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., MK.X
M. V. = 2275 fps

.
'T DenftCtlon Balllsll" Proooble T<m,

Angledlall due 10 c:oeUl· error in 01 Ro.,.
IoU drtI, dent R DIl Ol,,!>t

0" Oil 02l 031 a" am (l~ 117) OBi O~
---

m>I '"" """ 100- mll '"" '" ,d ~ '"32 1 49 32 -1 -0.05 12.17 36 1 4.2 3000

33 1 53 31 4.4 3100
34 1 56 30 4.5 3200
35 2 00 29 4.7 3300

36 2 M 28 4.6 3400
38 2 08 27 -1 -0.05 12.47 37 1 4.9 3500
39 2 12 25 5.1 3500

4(} 2 '6 25 5.2 3700
41 2 20 24 5.4 3800

"" 2 25 24 5.5 3900

44 2 30 23 -1 -0.05 12.48 39 1 5.6 4000

46 2 34 22 5.8 4100
47 2 39 22 5.9 4200
48 2 43 21 6.0 4300

50 2 48 21 6.2 4400
51 2 52 20 -1 -0.05 12.49 40 2 6.3 4500
33 2 57 20 6.5 4600

54 3 01 19 6.6 4700
55 3 06 19 6.8 4800
57 3 11 18 6.9 4900

56 3 15 18 -1 -0.05 12.50 42 2 . 7.1 5000

59 3 20 17 7.3 5100
61 3 25 17 7.4 5200
62 3 30 16 7.6 5300

54 3 34 16 7.7 5400
65 3 39 16 -1 -0.05 12.50 43 2 7.9 5"'0
67 3 44 15 8.0 5600

68 3 49 15 8.2 5700
69 3 54 15 8.3 5800
71 3 59 14 8.5 5900

72 4 04 14 -1 -0.05 12.51 45 2 8.7 6000

Part 2, Table A.Part 2 Tabl

, 975 LB. FReJ. ("WI
·.;ZE, B.~., ~Li':.X

V. "' 275 res
eA.

ChonQe In 0",_"
eJev/or ron~.. for Mo:d_ Tenn!_-, E<m:>lion 100", I m>I -= MI

cbOll.... ln 1min
ordinate ....,Ioe.

~o,.

cho.n<;Je In eIev '"
01 OJ I. 1<1 10 I~ m I. ~I

"' mil I d., """ .tl """ "' ,d
1-

" 1/-
3000 30.6 1 43 1.1 3.6 93.8 27.8

1-
70 2090

3100 31.6 1 47 1.1 3.6 93.5 27.7 753200 32.8 1 51 1.1 3.6 93.1 27.6 8033CO 33.8 1 34 1.1 3.6 92.7 27.5 85
3400 54,8 1 58 1.1 3.7 92.3 27.3 903500 36.0 2 01 1.1 3.7 91.9 27.2 96 20613600 37.0 2 05 1.1 3.7 91.5 27.1 102
3700 38.2 2 09 1.1 3.7 91.1 27.0 lOB3"'0 39.2 2 13 1.1 3.7 90.7 26,9 1143900 40.4 2 17 1.1 3.7 90.3 26.8 120
4000 41.6 2 20 1.1 3.8 89.9 26.6 127 2031
HCO ';'2.6 2 24 1.1 3.8 89.6 26.5 1344200 43.8 2 2B 1.1 3.8 89.2 26.4 1414300 45.0 2 32 1.1 3.8 88.8 26.3 148
'-'00 46.0 2 36 1.1 3.8 88.4 26.2 155-eco 47.2 2 39 1.1 3.8 88.0 26.1 163 20024600 <8.4 2 '" 1.1 3.9 87.6 26.0 171
4700 4.9,4 2 47 1.1 3.9 87.2 25.8 179~OO 50.6 2 51 1.1 3.9 86.8 25.7 1871900 51.8 2 55 1.2 3.9 86.4 25.6 195
5000 53.0 2 69 1.2 3.9 86.0 25.5 204 1973
5100 34.0 3 03 1.2 3.9 85.7 25.4 2135200 65.2 3 07 1.2 4.0 85.3 25.3 222
""0 56.4 3 11 1.2 4.0 84.9 25.2 231
)4()Q 57.6 3 15 1.2 4.0 84.5 25.0 241'500 56.8 3 19 1.2 4.0 84.1 24.9 251 1944i600 60.0 3 23 1.2 4.0 83.8 24.8 261
700 61.2 3 27 1.2 4.0 83.4 24.7 271B()O 62.4 3 31 1.2 4.1 83.0 24.6 281900 63.6 3 35 1.2 4.1 82.6 24..5 292
000 64.8 3 39 1.2 4.1 82.2 24.4 303 1915

2-F-3
~Th1s 1s the proving ground probable error.

FT 12-F-3

i
J
--~
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OlanQe In "-"m
elevlor ronqe lor Mon· Term!-

"- E1eYallon looy<;l 1 mtl m= =1
c:hollQ8 In I~" ",,""'.. uloc:·-, cha.l>Q" In elev "

OJ 01 13J '" (S] (~ (7] (ffl ~)

'" m,1 "" mm mil
1-

mm
~ '" ft

l~
5000 64.8 3 39 1.2 4.1 82.2 24.4 303 1915

6100 66.0 3 43 1.2 4.1 81.8 24.2 314
6200 67.2 3 47 1.2 4.1 81.5 24.1 325
6-,;;0 68.6 3 51 1.2 4.2 81.1 24.0 337

6400 69.8 3 55 1.2 4.2 80.0 23.9 .349
6:00<1 71.0 4 00 ·1.2 4.2 80.4 23.8 361 1885
6600 72.2 4 04 1.3 4.2 80.1 23.7 373

6700 73.4 4 08 1.3 4.2 79.7 23.6 386
6800 74.8 4 12 1.3 4.3 79.3 23.5 399
6900 76.0 4 17 1.3 4.3 79.0 23.4 412

7000 77.2 4 21 1.3 4.3 78.6 23.3 425 1868

7100 78.6 4 25 1.3 4.3 78.3 23.2 439
7200 79.8 4 29 1.3 4.3 77.9 23.1 453
7300 81.0 4 34 1.3 4.4 77.6 23.0 467

7400 82.4 4 38 1.3 4.4 77.2 22.9 481
7500 83.6 4 43 1.3 4.4 75.9 22.8 495 1830
7600 85.0 • 47 1.3 4.4 76.5 22.7 510

7700 86.2 4 51 1.3 4.4 76.2 22.6 525
7800 87.6 4 56 1.3 4.5 75.8 22.5 540
7900 89.0 5 00 1.3 4.5 75.5 22,4 556

BOOO 90.2 5 05 1.3 4.5 75.2 22.3 572 1803

3100 91.6 5 09 1.3 4.5 74.8 22.2 688
3200 93.0 5 14 1.3 4.5 74.5 22.1 605
l300 94.2 5 18 1.3 4.5 74.2 22.0 622

l4Q0 95.6 5 25 1.4 4.6 73.9 21.9 639
1500 97.0 5 27 1.4 4.6 73.5 21.8 656 1776
.soo 98.2 5 32 1.4 4.6 73.2 21.7 674

',700 99.6 5 36 1.4 4.6 72.9 21.6 692
800 101.0 5 41 1.4 4.7 72.5 21.5 710
900 102.4 5 46 1.4 4.7 72.2 21.4 - 728

DOD 103.8 5 50 1.4 4.7 71.9 21.3 746 1750

"::r Deflecllon Bolllstlc: Probable rime

Anqle 01loll due 10 c:oelfl' error In " '0"",,

fall dMj] d~'
, D1l filqht

(I. 01] 021 (13) 0" o. O~ O~ (lffl (IS)

mtl "" """ 1=- ~I d~ '" ,d ~

l~
I---

72 4 04 14 -1 -0.05 12.51 45 2 8.7 6000

7' 4 09 14 8.8 5100

75 4 14 13 9.0 6200

77 4 19 13 9.1 6300

78 4 25 13 9.3 6400

SO 4 30 ,3 -1 -0.10 12.52 46 2 9.5 6500

81 4 35 ,3 9.6 6600

63 4 41 12 9.8 6700

85 4 46 12 9.9 6800

86 4 52 12 10.1 6900

88 4 57 12 -2 -0.10 12.53 48 2 10.3 7000

89 5 02 11 10.4 7100

91 5 08 11 10.6 7200

92 5 13 11 10.7 7500

94 5 19 11 10.9 7400

96 5 25 11 .2 -0.10 12.53 49 3 11.1 7500

98 5 30 10 11.2 7600

99 5 36 10 11.4 7700

101 5 42 10 11.5 7800

103 5 48 9.8 11.7 7900

105 5 54 9.7 _2 -0.10 12.54 51 3 11.9 8000

106 6 00 9.5 12.0 8100

108 6 06 9.3 12.2 8200

110 6 12 9.2 12.3 S300

112 6 18 9.0 12.5 B400
114 6 24 8.9 -2 -0.10 12.54 52 3 12.7 8500

115 6 30 8.8 12.8 8600

117 6 36 8.6 13.0 8700

119 6 43 8.5 13.2 8800

121 6 49 8.'
13,4 8900

125 6 56 8.2 ·2 -0.10 12.55 54 3 13.6 9000

17

975 LB. FROJ. (SHOT)
FUZ::, B.D., ~O-:.X
J-I. V. " 2275 rps

A.?

Table A.Part 2.
Part 2 Table A

(SHOT)~.. P. 975 LB. PROJ.
:rJZ2, E.D., I1K.X
-. V. " 2275 fps

16

2-F-3

-This 1s the proVlng ground probable error.
Fl' 12-:'-3

'"r:
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A.P. 975 LB. ?ROJ. (SHOT)
~0ZZ, B.D., r.r:.X
M. ~. ~ £275 f~s

·This.is the proving ground probable error.

422047 0 - 42 _ 4

Fa:-.2 Table A

~:r Deflection Balli.He P:-obcble Tim"
Anqleol fall dl,lelo <;>:>elf\- e"t':'f In oJ Rom""

loll drifl cien! , D11 fliQhl

00 01) (12) 031 (/4) II" 00 II~ (18) (19)
1-

"" doq mm 1M "" doq

"
,d - "I-- ---r;, -----I-

123 6 66 8.2 -2 -0.10 12.55 3 13.8 9000

125 7 02 8.1 13.7 9100
127 7 09 8.0 13.9 9Z00
129 7 15 7.8 14.1 9300

131 7 22 7 .:, 14.3 94()()
133 7 29 7.5 -2 -0.15 12.55 55 3 14.5 9500
135 7 36 7.5 14.6 9600

137 7 42 7.' 14:8 9700
139 7 49 7.3 1-5.0 9800
141 7 66 7.2 15.2 9900

14:3 8 03 7.1 -2 -D.15 12.56 57 4 15.4 10000

1":5 8 10 7.0 lS.5 10100
H7 8 17 6.9 15.7 10200
149 8 24 6.8 15.9 10300

151 8 31 6.7 15.1 10400
15.3 8 38 6.6 _3 -0.15 12.56 59 4 16.3 10500
155 8 45 6.5 16.4 10800

157 8 52 6.4 18.6 10700
160 8 59 6.3 15.8 10800
162 9 07 6.2 17.0 10900

164 9 15 6.1 _3 0.15 12.57 61 4 17.2 11000

166 9 22 6.1 17.3 11100
169 9 29 6.0 17.5 11200
171 9 37 5.9 17.7 11300

173 9 4< 5.8 17.9 11400
175 9 52 5.7 -3 0.15 12.57 62 4 18.1 11500
177 9 59 5.7 18.3 11800

180 10 ,07 5.6 18.5 11700
182 10 15 5.5 18.7 11800
184 10 23 5.5 18.9 11900

187 0 31 5.4 -3 0.20 12.57 84 4 19.1 12000

, '.:..

Part 2. Table A~
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A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., mc.x
M. V. = 2275 fps

r 12-F-3

0>0nge In O>an...,!n
..lev for I'Onge lor

Ma.d. Terml.Ro"". Elevation lOOyd m= Ml
chan9" In 1m!1 1 min ordinate velce.

ronQ" Chonqe In elev
.,

111 01 131 1<1 1~ 1~ U1 181 ~1---,d mil doq m'" mH ~" " ,d • 1/.- ---117,;)9000 103.8 5 50 1.4 4.7 71.9 21.3 746

9100 105.2 5 55 1.4 4.7 ?l.6 21.2 7659200 106.6 6 00 1.4 4.7 71.3 21.1 78<9300 108.0 6 04 1.4 4.8 71.0 21.0 804
9400 109.4 6 09 1.4 4.8 70.7 20.9 8249500 110.8 6 14 1.4 4.8 70.4 ZO.8 844 17259600 112.2 6 19 1.4 4.8 70.0 ZO.7 864
9700 113.6 6 N 1.4 4.8 69.7 ZO.6 8859800 115.0 6 29 1'< 4.9 69.4 20.6 9069900 116.6 e 33 1.4 4.9 69.1 20.5 928

10000 118.0 6 38 1.5 4.9 68.8 20.4 950 1700
10100 119.4 6 43 1.5 4.9 58.5 20.3 97210200 120.8 6 48 1.5 4.9 68.2 20.2 99510300 122.4 6 53 1.5 5.0 67.9 20.1 1018

l04CO 123.8 6 58 1.5 5.0 67.6 20.0 1041
10500I125.4 7 03 1.5 5.0 67.3 19.9 1065 167610600 126.8 7 08 1.5 5.0 67.0 19.9 1089
10700 128.2 7 13 1.5 5.1 65.7 19.8 111310800 129.8 7 18 1.5 5.1 65.4 19.7 113810900 131.2 7 23 1.5 5.1 68.1 19.6 ues

. 11000 132.8 7 28 1.5 5.1 65.8 19.5 1189 1852

1
11100 134.4 7 34 1.5 5.2 G5.5 19.4 1215, 11200 136.0 7 39 1.5 5.2 85.2 19.3 INII 11300 137.4 7 44 1.5 5.2 64.9 19.2 1268
11400 139.0 7 49 1.6 5.2 64.6 19.1 1295

• 11500 140.4 7 54 1.6 5.2 64.3 19.1 1323 152911600 142.0 8 00 1.6 5.3 64.0 19.0 1351
11700 143.6 8 05 1.6 5.3 63.7 18.9 137911800 145.2 8 10 1.6 5.3 63.4 18.8 140811900 146.8 8 16 1.6 5.3 63.1 18.7 1437
12000 148.4 8 21 1.6 5.4 62.9 18.6 1467 1807

'-.:
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A.P. 975 L3. FROJ. (SHOT)
F'U'Z.E, B.D., HK.X
M. V. = 2Z75 fps

~:r Deflectlon Bollirltc Probable 11m.
Anqle ol loll du .. 10 e<>effl. .. ITO' In 0' Ro"O'

foll dnH doo. R ~I fliqhl

O~ 011 02) H~ 0" ,. n. n" O~ n~

"" d., """ 100- "" d., '" '" ~ '"~

18'7 10 31 5.4 -3 -0.20 12.57 54 4 19.1 12000

189 10 39 5.3 19.3 12100
192 10 47 5.3 19.5 12200
194 10 55 5.2 19.7 12300

197 11 03 5.1 19.9 12400
199 11 11 5.1 -3 -0.20 12.57 66 4 20.1 12500
201 11 19 5.0 20.3 12600

204 11 27 4.9 20.5 12700
206 11 35 4.9 20.7 iaeoo
308 11 4.3 4.8 20.9 12900

211 11 52 4.8 -4 -0.20 12.58 68 5 21.1 13000

213 12 00 4.7 21.3 13100
216 12 09 4.6 21.5 13200
219 12 17 4.6 21. 7 13300

221 12 26 4.5 21.9 13400
224 12 34 4.5 -4 -0.20 12.58 70 5 22.1 13000
226 12 43 4.4 22.3 13600

229 12 51 4,4 22.5 13700
231 13 00 4.3 22.7 13800
234 13 08 4.3 22.9 13900

236 13 17 4.2 -4 _0.25 12.59 72 5 23.2 14000

239 13 26 4.2 23.4 14100
241 13 35 4.1 23.6 14200
244 13 44 4.1 23.8 14300

247 13 53 4.1 24.0 14400
249 14 02 4.0 "5 -0.25 12.59 74 5 24.2 14500
252 14 ·11 4.0 24.4 14600

255 14 20 3.9 24.6 14700
257 14 29 3.9 24.8 14800
260 14 3. 3.8 85.0 14900

263 14 48 3.8 -5 -0.30 12.60 76 5 25.3 15000

Part 2. Table A.Part 2 Tab' .. A-"
,

I OlollQe In 0>0"0' "'
elev lor ran~jor Mw:!. Te=!.

Rang" Elevution 100 yd m"m ."
choflqeln I"" I min ordlnole ~;"

ro"". chol\Q"l In ..lev '"
III 01 ,~ ,'! ,~ ,~ '" I~ (9(

,d ",il d., """ ~I I """ ~ ,d " I,'--- ---.:
12000 1';8.4 a 21 1.6 5.4 62.9 18.6 1467 leO?

12100 150.0 • 26 1.6 5.4 62.6 IS.5 1497
12200 151. 6 s ::2 1.6 6.4 62.3 18.4 1528
1;::300 15:: .2 8 37 1.6 5.4 62.0 18.4 1559

12400 15~.S e 43 1.6 5.5 61. 7 18.3 1530
12500 1::·6.,; • t,c 1.6 5.5 61. 5 18.2 1622 1~~6
126Cl:J 151:.0 8 5-l 1.6 5.5 61.2 18.1 1654

12700 15?5 s 59 1.6 5.5 60.9 18.0 1537
12800 161.4 9 05 1.7 5.6 50.6 18.0 1720
12900 163.0 9 10 1.7 5.6 50.3 17.9 1754

13000 15t, .8 9 la 1.7 5.6 60.0 17.8 1783 15:::5

13100 165.4 ;, 22 1.7 5.6 59.8 17.7 1823
13200 169.0 9 27 1.7 5.7 59.5 17.6 1858
,3:::·00 169.8 9 33 1.7 :i.7 59.2 17.5 1834

3400 171.4 9 39 1.7 5.7 58.9 17.5 1930
3500 173.2 9 45 1.7 5.8 58.5 17.4 1Si66 15-0:5
2600 174.8 9 50 1.7 5.8 58.'1 17.3 2003

::700 176.6 9 56 1.7 5.8 58.1 17.2 20t,0
3800 179.4 10 02 1.7 !5.8 57.8 17.1 2078
;~900 180.0 10 oa 1.7 5.9 57.5 17.0 2117

,,000 181.8 10 14 1.8 5.9 57 •.2 16.9 2156 1:;;:6

n oo 183.6 10 20 1.8 5.9 57.0 16.9 .2195
~200 IS5.4 10 26 1.8 6.0 56.7 16.8 22:'6
~·300 187.0 10 32 1.5 6.0 56.4 16.7 2277

~OO lSS.8 10 38 1.8 6.0 55.1 16.6 20113
500 190.6 10 '" 1.8 6.0 55.8 16.5 2259 1~07
600 192.4 10 50 1.8 6.1 55.5 16.4 2401

700 194.2 10 55 1.8 6.1 55.2 16.4 2'<3
800 196.0 11 0' 1.8 '.1 55.0 16.3 2486
900 198.0 11 08 1.8 6.2 54.7 15.2 2530

JOO 199.8 11 15 1.8 5.2 54.4 15.1 2574 1<;89

20
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"This is the proving ground probable error.
'-F-3 F'l' 12-F-3



o"anQ<l1n Chonqe in
"lev for I'On<;l" lor M"",. TemJl.

"- Elevation lOOyd
m_ oo,

choru;"ln 'mn 1""0 ordinal"
veloc.

roo" "~,, in elev '"
m 01 ,~ (.,

(~
,. m fm ,~

" mif do, "" mll "" '" ,d ft 'I----
1500ll 199.8 11 15 1.8 5.2 54.4 16.1 2574 1489

15100 .201.6 11 21 1.' 5.2 64.2 16.1 2619
15200 203.4 11 27 1., 5.3 53.' 16.0 2554
l53CQ 20504 11 53 1., 5.3 53.7 15.9 2710

l5400 Z07.2 11 39 1.' 5.3 53.4 15.8 2756
'-5500 209.2 11 45 1.' 5.4 53.1 15.7 2803 1472
.5600 211.0 11 52 1.' 6.4 52.9 15.7 2850

5700 213.0 11 5' 1.' 5.4 52.6 15.6 28'8
5800 21~.8 12 05 1.' 6.5 52.3 15.5 2946
5900 216.8 12 12 1., 5.5 52.0 15.4 2995

6000 218.8 12 18 1.' 5.5 51.7 15.3 3045 1455

5100 220.6 12 25 2.0 6.6 51.5 15.3 3095
52iXl 222.6 12 31 2.0 6.5 51.2 15.2 3146
5Y'..{) 224.6 12 se 2.0 6.6 51.0 15.1 3197

,,4CO 2.26.6 12 45 2.0 5.7 50.7 15.0 3249
3500 228.6 12 51 2.0 6.7 50.4 1~.9 3301 1439
5600 230.6 12 58 2.0 6.7 50.2 B.9 3354

;700 232.6 13 05 2.0 6.8 49.9 14.8 3407
:800 2M.6 13 12 2.0 s.s 49.7 14.7 3451
900 236.6 13 l' ;:.0 s.s 49.4 14.6 3516

000 I 238.6 10 25 2.0 6.' 49.1 14.5 3571 1424

100 240.6 10 32 2.1 5.' 48.9 14.5 3627
200 24-2.8 13 39 2.1 5.' 48.6 14.4 3683
300 2.;4.8 10 45 2.1 7.0 48.4 14.3 3740

'00 2~6.8 10 53 2.1 7.0 48.1 14.3 3799
500 2...9.0 14 00 2.1 7.1 47.8 14.2 3856 i-no
500 251.0 14 07 2.1 7.1 47.6 l·Ll 3915

100 253.2 14 14 2.1 7.1 47.3 14.0 3974
"0 255.2 14 22 2.1 7.2 47.1 14.0 4034
JOO 257.4 14 2' 2.1 7.2 46.9 13.9 40'4

00 259.6 14 36 2.2 7.2 ·46.6 13.8 4155 1397

"This 1s the pr-oving ground probable error.

@:r DeDecllon Balll.He Probable Time
AnQleo! lall d.."lo o;>eflj. elTCr In 01 Rarqe

fall drill ctenl R ~f niQhl

OOJ 01] 0" 0" 0<' O~ o. on o~ o~

mn do, "" ,~- mn do, '" '" sec '"-
-0.30 12.60 S 25.3 15000263 14 48 3.8 -S 75

265 14 S7 3.7 25.5 15100
269 IS 07 3.7 25.7 15200
271 IS 16 3.7 .25.9 15300

274 IS 25 3.6 26.1 16400
277 IS 35 3.5 -S -0.30 12.60 78 S 26.4 lS500
280 IS 46 3.S 26.6 15600

283 15 56 3.S 26.8 15700
286 15 05 3.5 27.0 15800
28' 16 16 3.4 27.2 15900

2'2 15 25 3.4 -6 -0.35 12.61 80 6 27.5 16000

295 15 35 3.4 27.7 16100
2,a 15 46 3.3 27.9 16200
WI 16 S6 3.3 28.1 15300

304 17 07 3.2 28.3 15400
307 17 17 3.2 -5 -0.35 12.61 82 5 28.6 15500
310 17 28 3.2 28.8 16500

313 17 38 3.1 29.0 16700
317 17 49 3.1 29.3 15800
320 17 S9 3.1 29.5 15900

323 18 10 3.0 _7 -0.35 12.61 84 6 29.8 17000

326 la 2l 3.0 30.0 17100
329 18 32 2.98 30.2 17200
333 la 43 2.95 30.5 1=

336 la 64 2.92 30.7 17400
33' 19 OS 2.89 _7 -0,40 12.61 86 5 30.9 17500
342 19 15 2.86 31.2 17600

345 19 27 2.83 31.4 17700
34' 19 38 2.80 31.6 17BOO
353 19 50 2.77 31.9 17900

356 20 01 2.74 -7 -0.40 12.61 88 6 32.1 18000

n 1~-F-3
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· .' ... ,~,

O=lqe In """",.m
"1.... for I'Onqe foe """,. Tennl-

""'. Ele~ollOll lOOyd -= =,
cnall<;lejn l mll ,.,.

ordlnote .."loe-
I'OnQe

chal>Qe lr, ele.. '.
OJ 0' ,~ I" I~ I~ rn I8l (9)

,d ~I '"" - mil - ,d '" ft
l~~

3000 259.8 ,. 36 2.2 7.2 46.6 13.8 4155 1397

3100 261.8 ,. 43 2.2 7.3 46.4 13.7 4216
!ZOO 263.8 14 51 2.2 7.3 46.1 13.? 4278
0300 266.0 ,. 58 2.2 7.4 45.9 13.6 4341

~OO 268.2 15 05 2.2 7.' 45.7 13.5 4405
1500 270.4 15 13 2.2 7.' 45.4 13.5 4470 1384i600 o£72.6 15 20 2.2 7.5 45.2 13.4 4536

:700 274.8 15 28 2.2 7.5 44.9 13.3 4602
800 277.0 15 35 2.2 7.6 44.7 13.2 4668
900 279.4 15 .3 2.3 7.6 44.4 13.2 4735

000 281.8 15 51 2.3 7.6 44.2 13.1 4802 1372

100 283.8 15 58 2.3 7.7 43.9 13.0 ~8?0
200 286.0 16 06 2.3 7.7 4~.7 12.9 4949
300 288.4 16 13 2.3 7.8 4~.4 12.9 5009

100 290.6 16 21 2.3 7.8 43.2 12.8 5079
500 293.0 16 29 2.3 7.8 43.0 12.7 5150 1361
iOO 295.", 16 37 2.3 7.' 42.7 12.7 5222

'00 297.8 16 45 2.' 7.' 42.5 12.6 5295
100 300.0 16 53 2.4 8.0 42.3 12.5 5369
100 302.4 17 01 2.4 8.0 42.1 12.5 5444

'00 304.8 17 0' 2.4- 8.1 41.9 12.4 5520 1352

00 307.2 17 17 2.' 8.1 41.6 12.3 5596
00 309.6 17 25 2.' 8,1 41.4 12.3 5673
00 312.0 17 33 2.4 8.2 41.2 12.2 5751

00 314.4 17 " 2.' 8.2 41.0 12.1 5830
00 316.8 17 50 2.5 8.3 40.8 12.1 5910 1344
'0 319.4 17 58 2.5 8.3 40.5 12.0 5990

JO 321.8 18 06 2.5 8.4 40.3 11.9 WID
JO 324.2 18 ,. 2.5 8.4 40.1 11.9 6150
JO 326.8 18 23 2.5 8.5 39.9 11.8 6235

)0 329.2 18 32 2.5 8.5 39.7 11.8 6320 1336

·This 1s the proVing ground probable error.
F1' 12-F-3
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A.? 975 LB. PRCJ. (SHOT)
FUZE, B.D., ssc.x
M. V. =2275 rp~-

$:r N1od1= Belll.tle Probable Tim.
Anqlacf foil du"to ooelJj· "lTOr In .1 ,.-

fall "'" dent , 00 fljQhl

a. all a2J a~ oo 00 ,,~ on u. 0"---
mil '"" ... l.~ mil .... '" ,d sec '"I------- ---I-
356 20 01 2.74 -7 -0.40 12.61 88 6 32.1 18000

359 20 12 2.7Z 32.3 18100
363 20 23 2.69 32.5 18200
366 20 25 2.66 32.8 18300

359 20 <6 2.64 33.1 18400
373 20 58 2.51 -8 -O.~5 12.61 '0 6 23.3 18500
'376 21 10 2.58 33.5 18600

380 21 21 2.56 33.3 18700
383 21 " 2.53 34.0 18800
387 21 45 2.51 34.3 18900

390 21 57 2.48 -8 -0.45 12.52 93 7 M.5 19000

394 22 0' 2.46 34.7 19100
397 22 21 2.43 35.0 19200
401 22 " 2.41 35.2 19300

404 22 <5 2.38 35.5 19400
406 2' 57 2.'M -, -0.50 12.62 95 7 35.7 19500 i
411 83 09 2.24 26.0 1960C '

415 23 21 2.32 35.2 1970C

'" 23 " 2.29 35.5 19800
422 23 46 2.27 36.7 19900

'"'6 23 58 2.25 -, -0.50 12.62 97 7 37.0 20000 I
429 2. 10 2.23 37.2 20lDO

I
4E3 24 22 2.21 37.5 .20200
437 2' 35 2.19 37.7 20:.".00

441 2. 4? 2.17 38.0 20400 ,
4<5 25 00 2.15 -10 -0.55 12.62 00 7 38.3 20500

,
448 25 ·12 2.13 38.5 20600

452 25 25 2.10 38.8
2070: i,455 25 37 2.08 39.0 20800

.;;59 25 50 2.06 39.3 20900

463 26 03 2.04 -lD -0.55 12.62 02 7 39.6 2I0CO i

Part 2. Table A.P2.rt 2 Table A

F-3

). 975 LB. PHOJ. (SHOT)
:E, B.D., HK.X
V "2275 res



Cho"Qe In Chon..... In

"lev for ranq" for M<w. Temrl_
~nQe E1evollon 100yd m= =,

chan~ln
1mtl Imln crrlincte ""loe-

ran9" chollQ8 In "Ie .. '"
01 OJ 01 (4) (~ (m [7) (BI ,.,
,d -" ..., mtl ,d

I--
""" """ ,d ft fi-

I--------
21000 329.2 18 32 2.5 8.5 39.7 11.8 6320 1336-

21100 331.8 18 40 _ 2.5 8.5 39.4 11.7 6405
21200 334.2 18 48 2.5 8.5 39.2 11.6 64ga
21300 336.8 18 57 2.5 9.7 39.0 11.5 6675

21400 339.4 18 06 2.6 8.7 38.8 11.5 6665
21500 3';2.0 19 15 2.5 8.7 38.5 11.4 6755 1329
21600 344.6 19 23 2.6 8.8 38.4 11.4 6815

21700 317.2 19 32 2.6 8.8 38.2 11.3 6040zisoo 3~9.8 19 41 2.6 8.9 38.0 11.3 ?();>...o
2.1 ::.00 352.4 19 50 2.6 8.9 37.8 11.2 7125

2~OOO 355.0 19 59 2.7 9.0 37.6 11.1 7215 1323

~lOO 351.8 20 08 2.7 9.0 37.3 11.1 7.310
;2200 360.6 20 17 2.7 9.1 37.1 11.0 7405
32300 36"3.2 eo 26 2.7 9.1 36.9 10.9 7500

:.2.;00 365.8 20 :.':-5 2.7 9.2 36.7 10.9 7600
:2500 368.6 20 « 2.7 9.2 35.5 10.9 7700 1318
'.2600 371.4 ;:0 53 2.8 9.3 36.3 10.8 7800

2700 374.0 21 03 2.8 9.3 &>.1 10.7 7905
2800 375.8 21 12 2.8 9.4 35.9 10.$ 8010
'::900 379.6 21 22 2.8 9.5 35.7 10.6 8115

3000 382.6 21 31 2.8 9.5 35.5 10.5 ezso 1HZ

3100 385.4 21 <1 2.8 9.5 35.2 10.4 8325
3200 '388.2 21 50 2.9 9.6 35.0 10.4 8435
5300 391.0 22 00 2.9 9.7 ~.8 10.3 8545 .

;400 394.0 22 10 2.9 9.8 3<.6 10.3 9655
,500 397.0 22 19 2.9 9.S 34.4 10.2 8765 1310
'600 399.8 22 29 Z.9 9.9 3<.1 10.1 8875

;'100 402.8 22 39 2.9 10.0 33.9 10.0 8990
800 405.6 22 49 3.0 10.0 33.7 10.0 9105
;900 408.6 22 59 3.0 10.1 33.5 9.9 9225

000 411.8 z 09 3.0 10.1 33.3 9.9 9350 1308
-

ffi:r Defl&ctlon SoU!.tlc I· ?:-obable Tl/ne
An"leolloU due 10 ccelJi. ..rmrln 01 I<'o~

foll dnJl c!ent R D!I fliQnl

O~ Oil 0" O~ 04) O~ om 0" O. O.---
mtl ..., """ l~ mtl dog '" '" ~ '"f--- ------I--- ---I-

463 25 03 2.04 -10 -0.55 12.62 102 7 39.6 210:0

457 25 16 2.03 39.8 21100
470 26 28 2.01 40.1 21200
<74 25 <1 1.9S 40.3 21::00

478 25 5< 1.97 40.6 21400
482 27 07 1.95 ·11 -0.60 12.62 104 8 40.S 21500
485 27 20 1.93 t,1.1 21(;00

4&9 27 32 1.92 ·n.~ 21700
493 27 <5 1.90 41. 7 21&"'0
497 27 58 1.88 ".2.0 21900

501 28 11 l.87 -11 -0.60 12.62 107 8 ".2.3 22000

505 28 2< l.85 42.5 22100
509 28 37 1.83 42.8 22200
512 28 50 1.82 43.1 22500

515 29 03 1.80 43.4- 22<00
520 29 15 1.78 -12 -0.$5 12.62 109 8 43.7 2Z500
524 29 29 1.77 43.9 225CO

528 29 <3 1. 75 44.2 22700
532 29 56 1.74 44.5 22800
535 30 10 1.72 «.8 22900

5<0 30 25 1.70 -12 -0.70 12.62 212 8 45.1 25000

5<4 30 ::5 1.69 45.4 23100
548 30 50 1.67 45.7 23200
552 31 03 1.66 46.0 25300

556 31 17 1.65 46.3 23400
550 31 30 1.63 -13 -0.70 12.62 115 8 46.5 23500
554 31 <2 1.62 46.9 23600

558 31 " 1.60 47.2 23700
572 22 10 1.59 47.5 23800
575 32 '" 1.57 47.8 23900

580 32 38 1.56 -13 -0.75 12.62 1:'8 8 48.1 24000

5

.P. 975 L3. FROJ. (SHOT)
JZ2, E.!.!., Y'::.X
. V. '" 2275 fps Part 2. T3.ble A• Part Z. ~ble A.
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·This is the proving ground probable error.

F'I' 12-F-3
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A,P. 975 LB. PROJ. (SHOT)
FUZE, B.D., MK.X
1'1. V. = 2275 rps

":r o.n"",= Ballistic Probabl.. Tlmo
"","1.. 0/1011 dueto o:>elfi. el'tOt in d "'-~U drlh doni R Dll lllQht

,0) (II) If2) "" (14) a. ,~ '" '0 ,~

mtl doq m<n 1_ mtl doq '" '" ~ '"f---
580 32 38 L56 -13 -0.75 12.62 H8 8 48.1 24000

584 32 51 1.55 48.4 24100
828 33 04 1.53 48.7 24200
592 33 18 1.52 49.0 24300

596 33 32 1.51 49.3 24400
600 33 <6 1.50 -14 -0.80 12.51 121 9 49.6 24500
604 34 00 1.48 49.9 24600

609 34 14 1.47 50.2 24700
613 34 28 1.~5 50.5 24800
617 34 .2 1.44 50.8 2~900

621 34 56 1.43 -14 -0.80 21.51 124 9 51.2 25000

625 35 10 1.42 51.5 25100
629 35 24 1.41 5L8 25200
634 35 39 1.39 52.1 25300

638 35 53 1.38 52.4 25400
842 35 08 1.37 -15 -0.85 12.61 127 9 52.8 25500
646 36 22 1.35 53.1 25600

651 36 37 1.34 53.5 25700
655 36 51 1.33 53,8 25800
660 37 06 1.32 84.2 25900

664 37 21 1.31 -16 -0.90 12.60 130 9 84.5 26000

669 37 35 1.30 84.8 25100
673 37 51 1.29 55.2 25200
677 38 06 1.28 55.5 26300

682 38 21 1.26 55.9 28400
686 38 36 1.25 -16 -0.90 12.50 133 9 56.2 26500
691 38 51 1.24 56.8 28600

695 39 06 1.23 56.9 26700
700 39 22 1.22 57.3 25800
704 39 37 1.21 57.5 26900

709 39 53 1.20 -17 -0.95 12.59 137 9 58.0 27000

Part 2. Table A,Part 2. Table A-
Omng" In Chen"" In

el,,~ for ,,",,"',1" for
_.

Term!._.
Elno~on 100 yd m=. ~I

Ie" lmlll "loe.ch0Il9" In ordinal"

"tgnge
cilO1l9" In "Ie.

II) al 0) 141 (5) I. m '0 I9l

,d ~I doq m<n ~, m<n
~ '" " 1/.

1-
24000 411.8 23 09 3.0 10.1 33.3 9.9 9350 1308

24100 41... 8 23 20 3.0 10.2 33.0 9.8 9470
24200 417.8 23 30 3.0 10.3 32.8 9.7 9590
N300 420.8 23 40 3.1 10.4 32.6 9.7 9715

24400 42Z.8 23 50 3.1 10.4 '32.4- 9.6 9840
24500 427.0 24 01 3.1 10.5 32.2 9.5 9970 1300
24600 430.0 24 11 3.1 10.5 32.0 9.5 10100

24700I ';~3.2 24 22 3.2 10.6 31.8 9.4 10230
24800 436.4 24 33 3.2 10.7 31.5 9.3 10360
£4900 4::'9.5 2.; " 3.2 10.8 31.3 9.3 10495

25000 442.8 24 84 3.2 10.9 31.0 9.2 10630 1305

25100 445.0 25 05 3.3 11.0 30.8 9.1 10765
25200 ~9.2 25 16 3.3 11.1 30.5 9.0 10905
25;;00 452.5 "- 28 3.3 11.1 30.3 9.0 11045,.
25400 ';55.8 25 " 3.3 11.2 30.1 8.9 Illes
25500 459.2 25 50 3.4 11.3 .29,8 8.8 11330 1306
25500 462.6 26 01 3.4 11.4 29.6 9.8 11475

25700 <:65.0 26 13 3.4 11.5 29.3 8.7 11625
25800 4S9.4 26 25 3.< 11.5 29.1 8.6 11775
25900 472.8 26 36 3.5 11. 7 28.8 8.5 11925

25000 475.4 26 48 3.5 11.8 28.5 8.< 12080 1306

25100 480.0 27 00 3.5 11.9 28.3 8'< 12235
26200 483.5 27 12 3.6 12.0 28.0 8.3 12390
26300 487.2 27 24 3.6 12.1 27.8 8.2 12550

26400 490.8 27 36 3.6 12.3 27.5 8.1 HmO
26500 494.4 27 49 3.7 12.4 27.2 8.1 12875 1310
26500 ~98.2 28 01 3.7 12.5 26.9 8.0 13050

25700 502.0 28 14 3.8 12.7 2S.6 7.9 13205
28800 505.8 28 27 3.8 12.8 26.3 7.8 13375
26900 509.S 28 <0 3.8 13.0 26.0 7.7 13545

27000 513.4 28 53 3.9 13.1 25.7 7.6 13720 1313

28

A.P. 975 LB. PROJ. (SHO'!)
PUZE, B.J" I71:.X
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Chonqe In ChOl1Qe In
Term!·..lev for ron"e fer M=<·

Ra~ El~al!on lOOyd m= "01

'''''' lmln v..lee-chanQ" 1n ordinal"
I~ronge chonqe In ..lev

m 01 PI 1<1 I~ I~ ('1) I~
!~

" ~l I doq mm ~I min '" '" ft 1/.
i-

27C(<J 513.4 29 53 3.9 13.1 25.7 7.6 13720 1313

27100 517.4 29 06 3.9 13.3 25.4 7.5 1'3e95
Z,72X, 521.4 29 20 4.0 13.4 25.1 7., 14070
z,7::C() 5?5.4 29 33 4.0 13.6 24.8 7.3 14.245

2?..CC 529.4 29 47 4.1 13.8 24.5 7.3 14420
27:-0J 533.6 30 01 4.1 13.9 24.2 7.2 14000 1317
2?K>2· 537.8 '::0 15 '1.2 14.1 23.9 7.1 14800

277':-::: 542.0 ::0 30 4.3 14.'3 23,:; 7.0 15000
2"

COI 546.4 :;:0 44 4.2· 14.6 23.2 6.9 15200
27SCC 550.8 ::0 59 4.4 1-1.8 22.8 6.9 15400

zscco] 555.4 ~l 14 4.5 15.1 22.4 8.6 15600 1323

281"'1
559.8 31 30 4.5 15.3 22.1 6.5 15800

2::200 50-;.4 ::1 45 4.6 15.6 21.7 6.4 16000
2~CC 569.2 :32- 01 4.7 15.9 21.3 6.3 16200

2e4CC, 574.0 32 17 4.8 16.2 20.9 6.2 15400
Z8..."{CI 579.0 22 34 4.9 16.5 20.5 6.1 16700 1330
2SCCC I 5B-;;.0 32 51 5.0 16.8 20.1 6.0 16900

I
589.0 ;::3 08 17.2 19.7 5.8287C'::: I 5.1 17200

2EE'XI 594.2 ., 25 5.2 17.6 19.2 5.7 17400
213£-:',: 599.'; ., .;;; 5.3 18.0 18.8 5.6 17600

290:-0 I 604.8 34 02 5.5 18.5 18.3 5.4 17900 1339

'9100I510.4 34 20 5.6 18.9 17.9 5.3 18200
292C{1 616.0 ;::.; 39 5.7 19.3 17.5 5.2 18500
292C-o 621.8 '" 58 5.8 19.7 17.1 5.1 18800

29<001'27.8 ;;5 18 6.0 20.3 16.6 4.' 19000
29500 633.8 35 39 6.2 21.1 16.0 4.7 19300 1350
2960C 640.2 ;;,6 01 6.5 21.9 15.4 4.6 19600

29700 1646.8 36 23 5.8 22.' 14.7 4.4 19900
2nOO 653.8 35 46 7.2 24.3 13.9 4.1 20300
29900 661.2 37 11 7.7 25. 13.0 3.9 20700

30000 : 669.2 37 39 8.3 28. 12.0 3.6 21100 1364

30lC:J : 677.8 33 09 21600 1368

31

A.P. 975 LB. FROJ. (SHOT)
FUZE, B.D., MK.X
M. V. = 2275 !ps

Sl~ Deflectlon BatH_lie ?rob::lble Time
Angle 01 IoU due to <::oelli· error In d Ronqe

loll <kilt ejent • DO night

a. e» (12) (13) (l4J 0" o~ II~ om o.
---

"" d., mm 1 "" "'" doq '" '" ~ ,d
f--- -----

709 39 53 1.20 -1'1 -0.85 12.52 137 s 58.0 27000

713 40 09 1.19 58.3 27100
n5 40 2, 1.17 se.v 27::.00
7.:'3 40 39 l.16 59.1 2noo

727 40 05 l.15 59.5 27 ....00
~": 41 11 1.1.. -18 -1.00 1:2.:'·7 141 10 59. ? 27500
737 41 27 1.13 60.3 27600

7.;2 41 43 1.12 60.7 27700
7..6 41 59 1.11 61.1 27800
7e! 42 15 1.10 61.5 27900

'56 42 32 l.09 -18 -1.05 12.55 1..5 10 61.9 28000

761 42 " ),08 62.3 28100
765 43 05 ),07 62.7 28200
771 43 2' ),06 63.1 28300

776 43 39 1.05 63.5 26400
7s1 43 56 1.04 -19 -1.05 12.51 150 10 64.0 28500
755 44 13 ),03 54.4 28500

791 44 '1 1.02 64.9 28700
796 44 48 1.01 65.3 28800
802 45 06 1.00 55.8 28900

8D7 45 24 0.99 -20 -1.10 12.46 155 10 66.2- 29000

512 45 42 0.98 66.8 29100
818 46 00 0.97 67.3 29200
823 46 19 0.96 67.8 29300

829 46 3C 0.94 68.3 29400
eas 46 58 0.93 -21 -1.15 12.40 160 10 68.9 29500
841 47 19 0.92 69.5 29600

647 47 40 0.91 70.1 29700
C54 48 02 0.90 70.7 29800
861 48 25 0.S9 71.4 29900

86. 48 40 0.87 -22 -1.20 12.32 166 11 72.1 30000

875 49 17 0.85 -22 -1.20 12.30 168 11 72.9 30100

Part 2. T~ble A.Part.., T.:lble A.

30

A.P. S75 L3. FROJ. (SHeT)
PuLE, 3.D., Y.K.X
X. 'I . .. 2275 rps

"This is the proving ground probable error.
12-:"'-3 IT 12-F-3

._ :-;:::-~;;~'''''''.:''.':'.?::~~_;~~_::"~C-
-: ..:.~, . :- .

,
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A.P. 975 LB. PROJ.
FUZE, B.D., MK.X
M. V. ~ 2275 rps

(SHOT)

PART 2 TABLE B

A.P. 975 LB. PROJ. (SHOT)
FVtZ, S.D .• Y.K.X
:-:. v.. 2275 rps

, , .

TArtGET BELU.I GUN Rf.J'l/0 EF'F'LCTS I'l YARDS• - ~ .
Height

or Map range - yardstarget

feet 4500 5000 5~0 6000 6500 7000 7500

-10 67 59 52 47 42 38 35
-20 133 117 104 94 85 77 70
-30 200 176 157 141 127 115 105

-40 267 235 209 188 170 154 1<0
-50 335 295 262 235 212 192 175
-60 402 354 315 283 2e5 231 210

-70 469 413 368 330 293 270 248
-80 537 473 cai 378 3<:1 309 282
-90 606 533 474 425 38 ... "'" 317

-100 67" 594 528 473 427 887 353

-110 742 654 581 ·521 470
"'" 38B

-1.20 8ll 714 035 569 513 405 423
-lW 879 775 689 617 550 50< 459

-140 948 830 743 665 500 5<4 <95
-150 1017 895 797 714 64< 583 531
-160 1086 950 850 762 687 62'3 567

-170 1155 1017 '04 810 731 60.2 603
-lBO 1225 1078 958 859 775 702 639
-190 1295 1139 1013 908 819 741 675

-200 1365 1201 1063 957 863 i 781 711

-220 1505 1324 1177 1055 951 861 783
-24;) 1646 1<47 1286 1153 1040 942 856
-260 1788 1571 1396 1252 1129 1022 929
-280 1931 1696 1507 1351 1218 1102 1002

-2.00 2075 1822 1618 1<50 1307 1183 1076

-320 2219 1948 1730 1550 1397 1265 1150
-3W 2364 2075 1842 1650 1<87 13<6 1224
-360 2510 2202 1955 1751 1578 1429 1299
-380 2657 2330 2068 1852 1669 1511 1374

-400 2805 2459 2182 190<1 1761 1594 1<49

-420 2953 2588 2296 2056 1853 1677 1524
-440 3102 2718 2411 2159 1945 1761 1600
-460 3252 28<9 2526 2262 2038 1845 1676
-480 3403 2980 2042 2366 2131 1929 1753

-500 3555 3112 2759 2470 2225 2014 1830

TARG::'T BELa...' GUN - FW:GE EFFECTS IN YAr·ms-
Heigl',t

of Map r-ange - yardster-get

feet I 1000 1500 2000 2500 3000 3500 4000

-10 338 221 153 129 106 89 76
-20 673 444 327 258 212 178 153
-30 sse <91 38B 318 2158 230

-w 892 656 518 ""5 358 307
-50 1117 822 048 532 oWl 3B4
-tiO 1343 988 779 639 538 <62

-70 1155 910 747 629 0<10
-8~ i 1323 100\2 855 720 Ol8,
-90 I 1492 1175 903 811 696!

, -100 I ieei i 1309 1072 902 774

-110 18Z0 1443 1181 994 852
-120 1578 1290 1085 931
-1:;0 1713 1400 1178 1010

-140 1849 1510 1270 1089
-150 1985 1621 136:3 1168
-160 2122 1732 14!Xi 1248

-170 22~9 18-13 1549 1328
! -"~ ! 2397

1

1955 1643 1409
-190 2067 1737 1489

-200 I 2179 1S;;.1 I 1570

-2211 2";04 2020 1732
-240 2630 2210 1895
-260 2857 2401 2059
-280 2594 2224

-300 2788 2391

-320 2983 2558
-340 3179 27215
-360 3377 2896
-380 3067

-WO I 3240

-420 3414
-<40 3589
-460 3765
-480 3942

-500

12-F-3 FT lZ-F-3

.~..-. ,'.
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35

A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D' L MK.X
M. V. - 22/5 rp~

TA.11.GET lELa,.; GUN RANGE:;:FFECTS IN YARDS

P;"'~.2 TJ...BLZ B

" - -
Hel~t

oz Map range - yardstarget

teet 11500 12000 12500 13000 13500 14000 14500

-10 19 18 17 16 15 14 14
-20 38 35 3< 32 30 28 27
-w 57 54 51 48 45 42 40

-40 77 72 68 64 60 38 53
-00 96 90 84 7S 75 70 66
-eo 115 lOB 102 96 90 84 ?9

-iC 134 125 118 III 105 98 92
-EO 153 143 135 127 120 112 105
-9( 172 151 151 143 135 120 118

-ico I 192 179 168 158 149 140 132

-110 211 197 185 173 163 154 145
-120 230 215 202 189 178 168 159
-130 249 233 219 205 193 182 172

-140 268 251 230 221 208 196 185
-100 287 269 253 237 223 210 19B
-IcC- 30ci 237 270 2~ 238 284 211

-;'70 325 305 287 269 253 238 224
-lSe· 345 '323 304 235 268 252 238
-190 I 365 341 321 301 283 266 251

-200 385 '350 338 317 298 280 264

_2
0 0 I 424 397 372 349 328 308 290

-2';'0 463 4'33 406 381 388 336 317

:~~g I 002 470 4<0 413 388 365 344
541 006 474 4<5 418 393 370

-300 580 543 509 478 44' 482 397

:~I
619 580 544 510 479 451 424
658 .sie 57' 543 510 479 451

-36C 698 653 613 575 540 508 478
-380 737 590 047 607 570 530 505

-<DO I 777 727 682 540 601 565 532

-4Z0 817 764 716 ti72 631 594 500
-440 856 801 751 705 662 623 587
-460 896 838 786 738 693 652 614
-480 936 876 821 770 723 680 641

-500 976 913 850 803 754 709 668

PART 2 T:.BLE: B

TARGET BUN GUN - RANG~ EF?ECTS n YARDS

54

A.P. 975 LB. ?ROJ. (SHOT)
FUZE, B.D., :-!K.X
~. v. = 2275 fps

-
He;f~

Map range - yards
targe+

feet 8000 8500 9000 9500 10000 10500 11000

-10 32 29 27 25 24 22 20
-20 04 59 54 50 47 44 41
-::'0 96 88 82 76 71 66 61

-40 123 118 109 101 94 88 82
-50 161 148 137 125 117 110 103
-60 193 178 164 152 141 131 123

-70 225 207 191 177 165 154 144
-80 288 237 219 203 189 176 164
-90 2';7;0 267 246 228 212 198 184

-100 323 297 274 254 236 220 205

-no 355 326 301 279 260 242 225
-120 387 355 329 305 234 264 246
-130 420 386 388 330 307 286 266

-140 453 416 384 356 331 308 237
-150 486 446 412 381 3~ 330 307
-160 519. 477 4<0 407 a-e 352 328

-170 552 507 468 433 402 374 3<9
-180 5'35 5'58 496 459 4"6 397 370
-190 613 568 524 485 450 419 391

-200 651 598 552 511 474 442 412

-220 716 658 608 563 522 486 453
-240 782 719 664 615 571 531 495
-260 849 700 720 667 619 576 537
-280 916 842 777 719 667 621 579

-300 983 903 833 771 716 666 621

-320 1050 964 889 823 764 711 663
-340 1118 1020 946 876 81"3- 756 705
·360 1160 1088 1003 928 862 802 747
·380 1254 1150 1060 981 911 847 789

,400 1322 1213 1118 1034 960 893 832

420 1391 1275 1176 1087 1009 939 875
440 1460 1339 1233 1140 1058 984 917
460 1529 1402 1291 1194 1108 1030 960
480 1599 1465 1349 1.247 1157 1076 1002

500 1669 1529 1407 1301 1207 1122 1045

12-F-3 ?I' 12-F-3 '-, ':..:~
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TARGET BEUlW GUN - RANGE EFFECTS IN YARD'S

FT 12-F-3

37

A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., NK.X
M. V. = 2275 fps

, ~.

" -
He~rt

Map range - yardstarget

feet 18500 19000 19500 20000 20500 21000 21500

-10 9 9 8 8 7 7 7
-20 17 17 16 15 14 13 13
-30 26 25 24 23 22 20 20

-40 35 34 3S 30 29 27 26
-50 44 42 40 38 3' 34 32
-50 52 50 47 45 43 41 39

-70 si 58 55 ., 50 47 <5
-eo 69 66 63 60 57 54 52
-90 78 75 ?l ti7 64 si 58

-100 87 83 79 75 ?l 68 65

-110 96 91 87 82 78 74 ?l
-120 104 99 95 90 85 81

I
72

-130 113 107 103 98 92 88 84

-140 122 116 III 105 100 95 91
-150 1'31 124 119 112 107 102 97
-160 139 133 127 120 114 109 104

-170 1'"3 141 135 128 121 116 110
-180 159 150 143 136 129 123 117
-190 166 158 151 143 136 129 123

-200 175 167 169 151 143 13' 130

-220 193 184 175 166 157 149 143
-240 210 200 191 181 172 163 156
-260 228 217 207 196 186 177 169
-280 245 234 223 212 201 191 182

-300 203 251 239 227 215 204 195

-320 281 208 255 242 230 218 ,208
-340 298 284 270 257 244 232 221
-300 3Hi 301 286 272 258 245 234
-380 333 317 302 287 273 259 247

-400 351 334 318 303 288 273 260

-420 369 351 334 '318 302 287 273
-440 386 367 350 333 317 301 286
-480 403 384 366 3'"3 331 314 299
-'"30 421 401 382 364 345 328 312

-500 439 418 398 379 360 34Z 325

PAAT 2 TABU: BP;..RT 2 TABLE B

12-F-3

36

A.P. 975 LB. PROJ. (SHOT)
F!.;'ZE, B.D., /'X.X
ro. V. = 2275 fps

Height
or Map range - yardstarget

feet 15000 15500 16000 16500 17000 17500 18000 .

-10 13 12 11 11 10 10 9
-20 2; 24 23 21 20 19 18
-30 38 36 34 32 30 29 27

-40 51 48 40 43 40 38 -ae
-50 63 60 57 54 51 48 46
-60 75 72 68 ti4 til 58 55

-70 88 84 79 75 ?l 67 64
-80 100 95 90 85 81 77 73
-90 113 107 101 96 91 86 82

-100 125 118 112 107 101 96 92

-HO 137 130 123 118 III 100 101
-1.20 150 142 134 127 121 115 110
-130 162 154 145 138 131 124 119

-140 175 106 157 149 141 134 128
-150 187 178 158 159 151 144 137
-160 200 189 179 170 162 154 147

-170 212 201 190 181 172 164 155
-180 225 213 202 192 183 174 165
-190 237 225 213 203 193 183 174

-200 250 237 225 214 203 193 184

-220 274 261 2'"3 235 223 212 202
-240 300 284 270 257 244 232 221
-250 325 308 292 278 254 251 239
-280 350 032 315 300 285 270 257

-300 375 355 338 321 305 290 276

-320 400 379 360 343 326 320 295
-340 .;,20 403 383 304 346 329 313
-360 451 427 406 380 367 348 331
-380 477 451 428 407 387 308 350

-400 502 475 451 429 408 387 358

-420 528 499 474 451 429 407 387
-440 553 523 496 472 449 426 405
-480 579 547 519 494 470 446 424
-'"30 605 572 542 515 490 485 442

-500 630 596 565 537 511 '"35 461

..



za
A.P. 975 LB. PROJ. (SHOT)
Fl..IZE, B.D., -x.x
M. V... 2275 rps PART.2 TABLE B PA.G:T 2 TABLE B

39

A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., NK.X
M. V. = 2275 !ps

TA?GET BELOW GUN - RPJjG'lO' EFFECTS IN YA.RDS, - -
H'~f'

!":ap ra.'1ge - yardst.er-ge

feet 25500 26000 26500 27000 28000 29000 30000

-10 5 5 4 4 4 4 3
-20 10 9 8 8 7 7 5
-30 15 13 12 12 11 10 8

-40 19 18 17 16 15 13 11
-50 23 22 21 20 18 16 14
-60 28 26 25 24 21 19 17

-70 33 31 29 28 25 23 20
-80 '8 36 34 32 29 26 23
-90 42 4D 38 36 32 29 26

-100 46 44 42 4D 36 33 29

-110 50 48 40 44 39 36 32
-120 55 53 50 40 43 39 35
-1'30 59 57 54 52 46 42 37

-14D 54 61 58 56 50 46 4D
-150 68 65 62 60 54 49 43
-160 73 70 67 64 58 52 46

-170 77 74 71 68 61 55 49
-180 82 78 75 72 65 59 52
-190 86 82 79 75 ci8 62 55

-200 91 87 83 79 72 65 58

-220 100 96 91 87 79 72 54
-24D 109 105 100 95 87 79 69
-260 118 113 108 103 94 85 75
-280 127 122 116 111 101 92 81

-300 137 131 125 119 109 99 87

-320 140 14D 133 127 116 106 93
-340 156 149 142 135 123 112 98
-360 165 157 150 143 130 119 104
-380 174 166 159 151 138 125 110

-4D0 183 175 107 159 145 132 116

-420 192 184 175 167 152 139 122
-440 201 193 184 175 160 145 127
-460 210 201 192 183 167 152 133
-480 220 210 200 191 175 158 139

-500 229 219 209 199 182 165 145

- ::. r-:.~ ,
He~f'lt

Map range - yardstarget

feet 22000 22500 23000 23500 24000 24500 25000
-10 6 6 6 6 5 5 5-20 12 12 11 11 11 10 10-30 19 18 17 17 16 15 15
-<0 25 24 23 22 21 20 20-50 31 30 29 27 26 25 24-60 37 35 34 33 31 30 28
-70 43 41 40 38 36 35 34-80 49 47 45 43 41 4D 39-90 56 53 51 49 47 45 44

-lOJ 62 59 57 54 52 50 48

-110 68 65 63 60 57 55 52-120 74 71 68 65 63 60 57-130 80 77 73 70 68 65 62
-1<0 87 83 79 76 73 70 67-150 93 89 85 81 78 75 71-160 99 85 91 87 83 80 76
-170 105 101 90 92 88 85 81-180 112 107 102 97 93 90 86-190 118 113 108 102 98 95 91
-200 124- 119 114 108 104 100 98
-220 136 130 125 119 114 110 105-240 148 142 136 130 125 120 115-260 161 154 148 141 135 130 124.-280 174 105 159 152 146 14D 133
-300 186 178 170 163 156 150 143
-320 199 190 181 173 166 160 153-340 211 202 193 184 177 170 163-360 223 213 204 195 187 180 172-380 236 225 215 206 198 190 182
-4D0 248 237 227 217 208 200 191
-420 260 249 238 228 219 210 201-440 273 261 250 239 229 220 210-460 285 273 261 250 240 230 220-480 298 285 273 261 250 240 230
-500 410 297 284 272 261 250 239

~ lZ-F-3
FT 12-F-3
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40

A.P. 975 LB. PROJ.
F'UZE, B.D., !'!K.X
M. V. '" 22.75 rps

(SHOT)

PART 2 TABLE C PART 2 TABLE C

A.P.

41

975 LB. mOJ. (SHOT)
FUZE, B.D' L I-!K.X
M. V. ~ 22,5 ips

TAR"":,:'r ABOVE GUN RANG':" ZFF'ECTS IN YARDS"" - - .-
He~flt

Map range - yardstarget

teet 4500 5000 5500 5O00 6500 7000 7500

10 -66 -38 -52 -47 -42 -38 -35
20 -132 -117 -10<:' -93 -84 -76 -70
CO -199 -175 -156 -140 -120 -114 -105

40 -264 -233 -207 -186 -1'" -rse -139
50 -330 -291 -259 -232 -209 -190 -174
60 -395 -349 -310 -278 -251 -228 -208

70 -452 -407 -362 -325 -293 -266

)

-243
BO -527 -465 -414 -371 -335 I -:ill4 -277
90 -592 -522 -465 -417 -377 ! -342 -312,

100 557 I -580 -516 -46,;) -418 I -379 I -346,
110 -722 -538 -558 -509 -459 -416

I
-381

120 -786 -695 -619 -'554 -500 -454 -415
130 -851 -752 -670 -500 -541 -492 -449

140 -915 -809 -720 -645 -382 -529

I
-483

150 -979 I -866 -771 -691 -523 -566 -517
160 -1043 -922 -821 -736 -60'; -603 -551

170 I -1107 I -978 -8n -782 -705 -640 I -585
IBO -1170 ! -1034 -922 -827 -7<;0 -677

I,
-619

190 I -12'33 -1090 -972 -872 -787 -715 -653

200 -1296 i -1146 -1022 -917 -B28 I -752 ! -"'7I

220 -1422 I -1257 -1121 -1007 -909 -825 -755
240 -1E47

I
-1358 -1220 -1095 -990 -900 -822

250 -1671 -1479 -1319 -1185 -1071 -973 -889
280 -1794 -1589 -1418 -1274 -1151 -1046 -956

300 -1917

I
-1698 -1516 -1362 -1231 -1119 -1023

;:.20 -2039 -1807 -1614 -1450 -1311 -1192 -1090
340 -2161 -1915 -1711 -1538 -1390 -1264 -1156
350 -2282 -2023 -1808 -1625 -1469 -1330 -1222
380 -2403 -2131 -1904 -1712 -1548 -1408 -1288

400 -2523 -2239 -2001 -1799 -1527 -1480 -1354

420 -2642 -2345 -2097 -1885 -1705 -1552 -1420
440 -2761 -2452 -2192 -1971 -1783 -1623 -1485
490 -2879 -2558 -2287 -2057 -1861 -1694 -1550
480 -2997 -2663 -2382 -2143 -1939 -1765 -1615

500 -3114 -2767 -2476 -2228 -2016 -1835 -1680

~ -
He~p't

Map range - yer-cstarget

teet 1000 1500 2000 2500 3000 3500 4000

10 -334 ·220 w162 -128 -105 -B9 -7f>
20 -663 -438 -324 -256 -210 -177 -152
30 -655 -485 -383 -315 -265 -228

40 -870 -640 -510 -419 -353 -303
50 -1084 -806 -036 -523 -440 -378
60 -1297 -965 -762 -627 -528 -454

70 -1123 -887 -730 -615 -5.29
BO -1281 -1012 -833 -702· -604
90 -1438 -1136 -935 -788 -678

100 -1594 -1260 -1037 -874 -752

110 -1750 -2383 -1139 -950 -826
120 -1905 -1506 -1240 -1048 -899
130 -1628 -1341 -1131 -973

140 -1750 -1442 -1216 -1046
150 -1871 -1542 -1301 -1119
160 -1992 -1642 -1385 -1192

170 -2112 -1741 -1469 -1265
IBO -2232 -1840 -1553 -1337
190 -1939 -1637 -1410

200 -2038 -1721 -1482

220 -2234 -1887 -1626
240 -2429 -2052 -1768
260 -2623 -2215 -1909
280 -2378 -2049

300 -2539 -2189

320 -2699 -2328
340 -2858 -2406
360 -3015 -2603
3BO -2739

<00 , -2875

420 -3010
440 -3144
460 -3277
490 -3409

500 -3539

r 12-F-3
FT 12-F-3



""
A.P. 975 LB. P?OJ. (SHOT)

FUZ3, B.D •• 11K. X
M. V. = 2275 rps

422047 0 - 42 - 5

- - ~

He~rt
Map range - yardstarget

reet 11500 12000 12500 13000 13500 1<;000 14500

10 -19 -19 -17 -16 -15 -14 -14
20 -38 -30 -34 -32 -30 -2B -27
30 -57 -54 -51 -48 -45 -42 -40

40 -76 -71 -67 -63 -60 -56 -5'3
50 -95 -B9 -84 -79 -74 -70 -66
60 -114 -107 -101 -95 -B9 -84 -79

70 -133 -125 -118 -rn -104 -98 -92
80 -1~ -143 -135 -126 -119 -112 -105
90 -171 -161 -151 -142 -134 -126 -11S

100 -190 -178 -157 I -157 -148 -139 -131

no -209 -196 -184 -173 -163 -153 -145
120 -228 -214 -200 -188 -177 -167 -158
130 -247 -232 -217 -204 -192 -181 -171

140 -266 -249 -233 -219 -207 -195 -184
150 -285 -257 -250 i -235 -222 -209 -197
160 -304 -284 -206

I
-250 -236 -222 -210

170 -323 -302 -283

I
-206

I
-251 -236 -223

180 -z-n -319 -299 -281 -265 -250 -236
190 -360 -337 -316 , -297 -280 -264 -249

200 -378 -354 -332 I -312 i -294 I -277. -262
I

220 -416 -389 -365 -343 -323 -305 -28B
240 -453 -424 -398 -374 -352 -3'32 -314
260 -491 -459 -431 -405 -381 -359 -:l4O
280 -528 -494 -404 -436 -410 -387 -366

300 -565 -529 -496 -466 -439 -414 -'392

320 -602 -564 -529 -497 -468 -442 -418
3<0 -639 -599 -562

I
-528 -497 -~ti9 -443

360 -676 -633 -594 -558 -5026 -496 -469
380 -713 -668 -626 -58B -554 -523 -495

400 -750 -703 -6'59 -619 -583 -550 -521

420 -787 -737 -691 -649 -611 -577 -547
440 -824 -772 -724 -680 -640 -605 -573
460 -860 -806 -756 -710 -669 -632 -598
480 -897 -841 -789 -741 -698 -659 -624

500 -934 -875 -821 -771 -702$ -686 -650

PART 2 TABLE CPA~T 2 TA::rz c

TARC8T ABOVE GUN - RANG" EF"FE:CTS IN YARDS

12-F-3

42

A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., 11K.X
M. V. = 2275 !pS

- - - -
He~rt

Map range - yardstarget

feet 8000 B500 9000 9500 10000 10mo 111'\1"10:1

10 -32 -29 ~27 -25 -24 -22 -20
20 -64 -59 -54 -50 -47 -<4 -4130 -96 -89 -82 -76 ":'71 -65 -61
40 -128 -118 I -109 -101 -94 -88 -82
50 -160 -147 -136 -124 -118 -110 -102
60 -191 -175 -163 -152 -142 -132 -123

70 -223 -205 -190 -177 -165 -154 -143
BO -25<; -234 -217 -202 -188 -175 -163
'0 -286 -203 -2<4 -227 -211 -197 -133

100 -318 -293 -271 I -252 I -234 -218 -203

110 -350 -322 -298 -277 I -258 -.240 -224
120 -381 -351 -385 -302 -281 -262 -244
130 -413 -380 -352 -327 -304 -284 -265

I 140 -444

I
-409 -379 -::'52 -327 -305 -285

I 150 -475 -433 -406 -377 -351 -327 -305

I
100 -506 -467 -433 -402 -374 -348 -325

170 -~8 -495 -460 -t.27 I -'W' -370 -345
180 -569 I -E25 -426 -452 I -420 -391 -365
190 -600 -554 -513 I -477 I -443 -413 -MS

200 i -631 -582 i -539 I -501 i -466
,

I I -4'34 -405

220 -593 -039 -592 -550 -512 -477 -<45240 -755 -697 -545 -600 -558 -520 -425260 -817 -754 -698 -649 -603 -563 -525
280 -879 -811 -751 -698 -649 -605 -505

300 -940 -868 -804 -747 -695 -647 -604

320 -1001 -924 -8'56 -795 -740 -690 -644
340 -1062 -981 -909 -844 -785 -732 -683360 -1123 -1037 -961 -893 -831 -774 -723
380 -1184 -1094 -1014 -942 -876 -816 -762

400 -1245 -1150 -1065 -990 -921 -B58 -801

420 -1305 -1205 -1118 -1038 -955 -900 -84J.
440 -1356 -1262 -1170 -1087 -1011 -942 -880
460 -1426 -1318 -1222 -1135 -1056 -984 -919
420 -1486 -1373 -1274 -1184 -1101 -1026 -958

500 -1546 -14.29 -1326 -1232 -1146 -1068 -998
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45

A.P. 975 LB. ?ROJ. (SHOT)
FUZE, B.D., 1":K.X
M. V. = 2275 ips

T'RGET ABOVZ GU:~ - RANG-;' EFF'ECTS IN' Y,;RDS~ " -
He~rtl

.

target Mc.p range - yards

feet ! 18seO I 19GCO 19500 20000 20500 21000 2159tL

I
,

-9 -8 -8 -7 -710 -9 I -7
20 -17

,
-17 -15 -15 -14 -13 -13

30 I -26 -25 -24 -23 -.21 -20 -19

40 -34 -33 -3.2 -30 -23 -27 -26
fa -43 -4l -::9 -37 I

-::5 -24 -32
80 -52 -49 -47 -44 -<12 -1,0 -3S

70 -60 -57 -55 -::2 I -50 -47 -·is
80 -69 -66 -63 -60 I -57 i -,/, I -52
90 -78 -74 -71 -67 i -6'; -si -[.8

100 -87 -83 ! -79 I -75 I -71 I -68
,

-04,

110 -95 -91 -87 -63 -73

I
-75

,
-71

120 -10~ -99 -95 -90 -85 -61 -77
130 -113 -103 -103 -ga -93 -88 -3-:

140 -122 -116 -111 -10'5 -1::::0 -95 I -90
lEO -131 -1::':':: -119 -113 -107 i -102 , _97
160 -140 -133 -127 -120 -114 -108 -107

I
,

170 -149 -141 -135 -123 -121 -115 -110
leo -157 -149

,
-142 , -135 -128 I -122 -Ed

190 -166 -153 -150 , -143 -135 I -120 I '"-, •• oJ

200 I -174 -155 I -158
,

-150 -142 I -135 -129 I, i , I

220 -192 -183 -174 I -!CiS -157 I -1·j9 -142 I
240 -209 -199 -lS9 -ISO -171 I -162 -155
200 -227 -215 -205 -195 -185 -176 -le8
280 -247 -232 -221 -210 -199

I
-189 -180

300 -2151 -248 -2M -2:2.4 -213 -202 -193

320 -278 -205 -252 -239 -227 -21t -206 ,
'40 -296 -2132 -268

I
-25-; -241 -229 -219

!360 -313 -298 -2S3 -269 -256 -243 -232
380 -331 -315 I -299 -284 -270 -256 -244

400 -348 -331
I

-315 -299 -284 I -270 -257

420 -365 -348 i -331 -314 -298

I

-283 i -270
440 -382 -364 -346 -329 -312 -297

,
-293

460 -399 -380 -361 -3-43 -326 -310 -296
480 -417 -397 -377 -358 -340 -324 -309

SOO -434 -413 -393 -373 -354 I -337 ~321

PART 2 TABLE C

,,
PART 2 TABLE C

44

A.P. 975 LB. rscr. (SHOT)
FtJZ=:, B.D., Y.i.X
M. V. = 2275 fps

- - - - , ,

H€~rt
Map range - yardstarget

reet 15000 15500 16000 16500 17000 17500 laooo
10 -13 -12 -11 -11 -10 -10 -9
20 -26 -24 -23 -21 -20 -19 -18
'0 -38 -:;6 -34 -32 -30 -29 -27

.;0 -'" -48 -45 -42 -40 -2-2 -36so -62 -59 -56 -53 -50 -48 -'6
50 -75 -71 -07 -64 -61 -58 -55

70 -87 -82- -79 -75 -71 -67 -64
80 -100 -95 -90 -85 -81 -77 -73
90 -112 -107 -101 -90 -91 -86 -32

ioo -124 -118 I -112 -106 -101 -go -91

110 -137 -130 -123 -117 -Ill -106 -99
120 -1~9 -141 -134 -127 -121 -115 -109
130 -162 -153 -146 -138 -131 -125 -118

140 -174 -185 -157 -149 -141 -134 -128

'''' -187 -177 -108 -160 -151 -144 -137
lW -199 -lS9 -179 -170 -161 -153 -146

170 -212 -201 -190 -181 -171 -103 -156
130 -224 -212 -201 -191 -181 -173 -165
H;O -235 -224 -212 -202 -191 -183 -174

ceo -2<8 -235 I -223 -212 -201 -192 -183

:::20 -273 -259 -?46 -233 -221 -211 -201
'.;0 -298 -282 -268 -254 -241 -230 -220
260 -323 -305 -290 -275 -261 -2.;,9 -238
280 -347 -329 -312 -296 -281 -268 -256

ceo -371 -352 -334 -317 -301 -287 -274

~2.0 -396 -375 -356 -338 -321 -306 -292
34D -420 -399 -379 -359 -341 -325 -310
360 -445 -422 -401 -380 -351 -344 -328
3SD -469 -445 -423 -401 -381 -363 -347

400 -494 -469 -445 -422 -401 -382 -355

420 -519 -492 -457 -443 -421 -401 -383
440 -543 -515 -489 -464 -441 -420 -401
460 -567 -538 -511 -485 -451 -439 -419
480 -592 -552 -533 -506 -481 -458 -437

"'0 -617 -585 -555 -527 -501 -477 -455

r 12-F-3 FT 12-F-3
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A.P. 975 LB. PROJ. (SHOT)
ME, B.D., M1{.X
M. V•• 2275 rps

TARGST ABOVE GUN - RANGE :EFFECTS IN YARDS- -
He~rt

Map r-ange - yardstarget

teet 25500 25000 26500 27000 28000 29000 30000

10 -5 -5 -4 -4 -4 -4 -3
20 -10 -10 -a -8 -7 -7 -5
30 -15 -14 -12 -12 -11 -10 -8

40 -19 -18 -17 -16 -15 -13 -11
50 -23 -22 -21 -20 -15 -16 -14
50 -22 -26 -25 -24 -21 -19 -17

70 -33 -31 -29 -22 -25 -23 -20
ao -38 -36 -34 -:::2 -29 -26 -23
90 -42 -40 -38 -30 -32 -29 -26

100 - ...6 -44 -<2 -40 -30 -33 -29

no -50 -48 -46 -44 -40 -36 -32
120 -55 -53 -50 -48 -43 -39 -35
130 -60 -57 -54 -52 -47 -43 -38

140 -64 -61 -58 -56 -50 -cs -40
150 -69 -00 -63 -50 -54 -49 -43
160 -73 -70 -67 -04 -38 -52 -40

170 -7S :'74 -71 -58 -62 -56 -49
ISO -S2 -78 -75 -72 -65 -59 -52
190 -S7 -S3 -79 -76 -69 -62 -55

200 -91 -S7 -83 -79 -72 -65 -58

220 -100 -96 -91 -87 -79 -72 -64
240 -109 -104 -99 -95 -a7 -78 -09
260 -U8 -113 -108 -103 -94 -S5 -75
280 -127 -122 -116 -111 -101 -92 -a1

300 -136 -131 -125 -119 -109 -98 -S7

320 -145 -139 -1';;3 -17.7 -116 -105 -93
340 -15<\ -148 -141 -135 -124 -HI -9S
350 -163 -157 -150 -143 -131 -118 -104
3S0 -172 -165 -158 -151 -138 -124 -109

400 -181 -174 -166 -159 -145 -131 -115

420 -190 -182 -174 -167 -152 -137 -121
440 -199 -191 -183 -175 -159 -143 -126
460 -208 -200 -191 -182 -166 -150 -132
480 -217 -208 -199 -190 -173 -156 -137

500 -226 -217 -207 -198 -180 -163 -143

PART 2 TABLE C

I

(

TA..'1G"T ABOV::: GUN RANCE EFFECTS IN YA.'illS

46

A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D:.l. ~.X
M. V.• Z~/5 rps PART 2 TABLE C

- " - "
He~rt

!".ap range - yardstarget

teet 22000 22500 23000 23500 24000 24500 I 25000

10 -6 -6 -6 -6 -5
-51 -5

20 -12 -12 -11 -11 -11 -10 -10
30 -19 -17 -17 -17 -16 -15 -15

40 -24 -23 -22 -22 -21 -20 I -20
50 -30 -29 -28 -27 -26 - 25 1 -24
00 -;:0 -35 -34 -32 -31

~:~ I
-29

70 -43 -41 -39 -38 -36 -34
ao -" -4~ I -45 -1,3 -41 -40 -39
90 -!;5 -53 -51 -4,9 -';7 -45 i -44

100 i
l -61 -59 -57 -5<\ -52 -50 I -48 I

110 -os -"/ -63 -61 -58 -55 i -53
120 -74 -71 -68

I
-65 -63 -60 I -57

130 -80 -77 -74 -71 -68 -€5 , -62

I I
140 -86 -a3 -79 -76 -73 -70 I -67
150 -93 -69 , -a5 -a2 -78 -75 -72
160 -99 -95 I -91 -a7 -83 -80 i -76

170: i -105 -101 I -97 -92 -aa -ss I -a1
180 -115 -106 -102 -97 -9:;' -90

=~r :190 -117 -112 I -108 -103 -98 -95 i
200 i -123 -118 -113 -108 -103 -99 I -95 !
220 -136 -130 -125 -119 -114 I -109 I

-
105

1240 -148 -141 -130 -130 -124
-119 I -114

260 -100 -153 -147 -141 -135 -129 -1.24
280 -172 -HiS -158 -152 -145 -139

- 133 1
300 -184 -176 -169 -162 -155 -148 -142)
320 -197 -188 -180 -173 -165 -158 -151
340 -209 -200 -191 -183 -175 -168 -161
360 -221 -211 -202 -194 -186 -178 -170
380 -233 -223 -214 -205 -196 -188 -180

400 I -24.5 -235 -225 -215 -206 -197 I -la9

420 -257 -246 -230 -226 -216 -207 -198
440 -270 -258 -247 -237 -227 -217 -208
460 -282 -270 -258 -247 -237 -227 -217
480 -Z94 -281 -259 -258 -247 -237 -227

500 -306 -293 -281 -259 -257 -246 -236

T 1Z-F-3 FT 12-F-3

.-. :~'-~:~:}-'~?~f~~~~W\:·.,::~·~-~'·:· .
. .".......

..
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A.F. 975 LB. FRGJ. (SHOT)
FUZE, B.D., HK.X
M. Y. - 2275 fps PART 2 TABLE D PART 2 ThBLE E

49

A.P. 9"75 LB. PROJ. (SHOT)
rozs, B.D.1. MK.X
M. V. - 22,5 rpS

"ROTATION OF 'I"HE EARTH, EFFECTS IN YA.'IDS OF RANGE DUE 'KI
latitude 0°

Range Azimuth ot target - degrees

yards 0 15 30 4S 60 75 90
180 165 150 135 120 105 90

2000 0 <5- '9- +12- +15- +17- +18-
4000 0 <9- +17- +24- +29- +33- +34-
6000 0 +13- <25- <35- +42- <48- +49-
8000 0 +17- +3£- <45- +55- +52- +54-

10000 0 +20- <38- +54- +66- +74- +77-

12000 0 +,23- +43- +51- +75- +84- +87-
14000 0 "25- +47- +67- +82- +92- +95-
16000 0 +25- +50- +71- +88- +ge- +101-
18000 0 +27- +;;>3- +75- +92- +102- +105-

20000 0 -ze- +55- +78- +95- +105- +110-

22000 0 +29- +57- +80- +98- +109- +113-
24000 0 +30- +58- +82- +100- +112- +115-
26000 0 +31- +59- +83- +102- +114- +118-
28000 0 +30- <58- +82- +100- +112- +115-

30000 0 <zs- <55- "'77- +94- +105- +lOS-

30100 0 +28- +54- +76- +94- +104- +108-

180 196 210 225 240 255 "'0
350 34S 330 315 300 ZB5 270

A.zimuth of target - degrees

·For ar~ent at top or tables use the ~ign th2t is before the
number.

·For ar~nt at bottom of tables use the sign that follows the
number.

·Azimuth measured clockwise from North.

"

(

'.2IGh'1' OF' PROJE:::TIIZ, ~CTS IN YARDS OF RA.NG::,
DtJ=' TO VAJU'TIO'lS IN- "

R11'.ge
va-iet.tcns " .....eight or projectile ". percent

yards -5 -" -3 -2 -1 0 <1 <2 <3 <4 <5

1000 <V <21 <" <11 <5 0 -5 -11 -15 -21 -V
2000 <49 ";;9 <29 <20 <10 0 -10 -20 -29 -39 -49
3000 <5S +~ .....1 <V <14 0 -14 -V -41 -54 ·5S

4000 <S4 <57 <51 <34 <17 0 -17 -34 -51 -67 -S4
5000 <98 <'8 <59 +39 <20 0 -20 -39 -59 -7S -9s
6000 +109 +37 <55 +~ +22 0 -22 -44 -65 -87 -109

7000 +118 "'S5 <71 +.:;,7 <24 0 -24 -47 -71 -95 -118
8COO +126 +101 <75 <50 <25 0 -25 -50 -76 -101 -126
9000 +132 +le5 <79 <53 <25 0 -26 -53 -79 -105 -132

10000 +135 +ICB <81 +5;;' <V 0 -27 -54 -81 -lC8 -135

11000 +136 +lGB <81 <54 <V 0 -27 -54 -81 -lC8 -1:35
12000 +134 +le7 <80 +5~ <V 0 -V -54 -SO -107 -134
1;;000 +131 +10'; <78 <52 <28 0 -26 -52 -7S -104 -131

14000 <125 <100 <75 +50 <25 0 -25 -50 -75 -100 -125
15000 +117 +9~ <70 +.;7 <24 0 -24 -47 -70 -9< -117
16000 +107 +55 <64 <43 <21 0 -21 -43 -64 -60 -107

17000 <95 <75 <57 +~a <19 0 -19 -38 -57 -76 -96
18000 <8' "S6 <50 +33 <17 0 -17 -33 -50 -66 -83
19000 <59 +55 +42 <28 <14 0 -14 -zs -42 -55 -69

2eOOO +55 +~ <33 <22 <11 0 -11 -22 -33 -44 -55

21000 <"" +;;~ +25 <17 <9 0 -9 -17 -25 -'3-; -43
22000 <30 +2'; <18 <12 <6 0 -6 -12 -18 -24 -30
23000 <18 +15 +11 <7 <4 0 -4 -7 -11 -15 -18

24000 <7 <, <4 <3 <1 0 -1 -3 -4 -6 -7
25000 -4 -e -2 -1 -1 0 <1 '1 <2 <3 <4
26000 -14 -11 -8 -5 -3 0 <3 <5 <8 <11 <14

27000 -24 -19 -14 -9 -5 0 <5 '9 <14 <19 <24
28000 -33 -26 -20 -13 -7 0 <7 <13 <20 <26 '3329000 -40 -22 -24 -16 -S 0 <8 <16 <24 <32 <40

30000 -43 -35 -25 -17 -9 0 <9 <17 <25 <'5 <43

30100 -44 -35 -26 -17 -9 0 <9 <17 <25 +35 <44

;-or 12-F-3 FT 12-F-3

-, s- :~~. :'·~·-'.~,:~~7~:"'::::'C!?:~:·~r·~p?TJ::.:::7:::~,\~~:~~~~~~{~~tf~}~~~~~~~f~-:-':';c';7-5.:~:'
- :.: '

,
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'ROTATION DE' TJ£ EARTl-l, E:FF'ECTS IN YARDS OF RA."lGE DUE TO
Latitude 10· (North or South)

or ar~~ent at tOp of tables use the sign that is before the
unber ,
or argu~ent at botto~ or tables use the sign that rol1ows the
tmber-,
zimuth measured clockwise rrom North.

Azimuth of target - degreesIHa.~' 0 15 30 45 60 75 90
, yards 180 165 150 135 120 105 90

2000 0 <5- <9- +13- +15- +17- +18-
<000 0 <9- +17- +24- +29- 1'32- +34-
60CO 0 1'12- +24- +35- +42- +47- +49-
8COO 0 1'16- +31- <45- +54- +61- +63-

icoco 0 +19- +37- +54- 1'65_ +73- 1'76-

12CCC 0 +22- "'4;5- +61- +74- "'83- "'86-
1.;000 0 +24- "'47- +66- +81"" -1-90- +94-
16COO 0 +26- "'50- +70- +86- 1'96- +100-
IBCOO 0 +27- "'52- 1'7",- +90- +101- +104-

=00 0 <28- +04- +77- +93- +100- 1'108-

22000 0 +29- +56- +79- +96- +108- +111-
2.;oCO 0 +30- +57- +81- +99- +110- +114-
25000 0 +30- +58- +82- +101- +112- +116-
2.8CCO 0 -1-30- +57- +81- -1-99- +110- +114-

30000 0 <28- +54- "'76- +93- +104- '1"107-

zoico 0 <28- +53- '1"75- +92- +103- '1"106-

180 195 210 225 2<0 255 270
360 345 330 315 300 285 270

Azimuth or target - degrees

-s.,

tne

the

51

A.P. 975 LB. PROJ. (SHOT)
F'l.1Z£, B.D., MK.X
M. V. ~ 2275 rps

at top of tables use the sign that 1s before

at bottom of tables use the sign that tallows

Rang, Azimuth or target - degrees

yarns 0 15 30 45 60 75 90
180 165 150 1'35 120 105 90

2000 0 <4- <8- +12- +15- +16- +17-
4000 0 <8- +16- +23- +28- +31- +32-
MOO 0 +12- <23- +33- +4-0- +4-5- .j.46-
8000 0 +16- +30- +43- +52- +58- +60-

10000 0 +19- +36- +51- '1"63- +70- +72-

12000 0 +21- +41- +58- +71- +79- +82-
It.OOC 0 +23- +45- +63- +77- +86- .j.89-
16CCO 0 +25- +48- +67- +82- +92- +95-
180ac 0 +26- +50- +70- '1"86- +95- +100-

20000 0 +27- +52- +73- +89- +100- +103-

22000 0 +27- <53- -f75- +92- +103- +106-
24000 0 +28- <54- +77- +94- "105- +109-
26000 0 +29- +55- +78- +96- +107- '1"111-
28000 0 <28- <54- +77- +94- +105- +109-

30000 0 +27- +51- +72- +89- +99- +102-

30100 0 +26- +51- +72- <88- +98- .j.lOl-

180 195 210 225 240 255 270
360 '345 330 315 300 285 270

Az1muth or target - degrees

*For argument
number.

*For argu:nent
number.

*Azirnuth measured clockwise trom North.

*OOTATION OF THE EARTH, EFFECTS IN YARDS OF RANGE DUE TO
Latitude 200 (North or SOUth)

PART 2 TABLE EPART.2 TABLE E

50

A.? 975 LB. PKOJ. (SHOT)
rt.rz.:;, B.D., !'X.X
H. V• .. 2275 rps

l2-F-3 FT 12-F-3
422047 0 - 42 - 6
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.ROTATION OF THE EARTH, EFFECTS IN YAPllS OF RANGE DUE TO
Latitude 300 (North or South)

or argument at top of tables use the sign that 1s before the
umber.
or argument at bottom of tables use the sign that follows the
umber.
zimuth measured clockwise from North.

53

A.P. 975 LB. FROJ. (SHOT)
FUZZ, B.D., Y.K.X
M. V. = 2275 fps

·ROTATION OF THE EARTH, EFFECTS m YARDS OF RANGE DU:: TO
LatitUde 40 0 (North or South)

Azi:::uth or target - degrees
Range

0 15 30 45 60 75 '0yards 180 Hi5 150 135 120 105 90

2000 0 <4- <7- "'10- ...12- +1:3- +14-
4000 0 <7- "'1~- +19- +23- +2:5- +26-
6000 0 +10- +19- +27- +33- <':0- +38-
8000 0 "'13- +24- "1"35- "1"42- "'';'7- +-19-

10000 0 +15- "1"2"'- +4.2- +51- +~6- "'59-

12000 0 +17- +33- "'47- <58- "1"04- 1"67-
14000 0 +19- +36- +51- +53- "l"7C- <7.3-
16000 0 +20- "1"39- +55- +67- "'7;:_ +77-
18000 0 +21- -+,a- <58- +70- +78- +81-

20000 0 "1"22- '42- -+60- <7.3- +El- +84-

22000 0 "1"22- +43- +61- +75- "'84- +87-
24000 0 +23- <44- "'03- ...77- "'85- +89-
20000 0 +23- +45- +64- "'78- "1"57- +90-
28000 0 +23- <44- 1"53- +77- "'80- 1"89-

30000 0 +22- +42- +59- +72- "'81- +83-

30100 I 0 "1".21- "'41- "1"59- -+72- +80- +83-

laO 195 210 225 240 2E5 270
350 345 330 315 300 285 270

Azi:r.uth or target - degrees

PA,l1T 2 TABLE E

·For argument at top ot tables use the sign that is before the
number.

·For argument at bottom of tables use the sign that follows the
number.

·Azimuth measured clockwise trom North.

PART 2 TABLE E

::2

;".P. 975 LE. F:l.OJ. (SHOT)
?UZE, B.D .• »c.x
"I. V. = 2275 fps

'I
AZimuth of target - degrees

Range

0 15 30 45 60 75 '0yards 180 105 150 135 120 105 '0

2000 0 <4- <a- +11- +14- <15- +16-
4000 0 <8- +15- +21- +26- +28- +30-
6000 0 +11- +21- +30- +37- +0;1- +';3-
8000 0 +14- +27- +39- <"'- +53- +56-

10COO 0 +17- +33- +47- +=.8- +64- +67-

12000 0 +19- +"$- +53- +65- <7.3- 1"75-
14000 0 +21- 1"';'1- <58- '71- +79- +82-
16000 0 +23- <44- +62- 1"76_ +84- +87-
18000 0 1"24- +46- +65- +80- +89- +92-

20000 0 1"25- <"'- +67- 1"83- 1"92- +95-

22000 0 1"25- 1"49- +69- +85- <,5- +98-
24000 0 +25- +50- +71- +87- +97- +100-
25000 0 +26- +51- +72- <88- +99- +102-
28000 0 +26- <50- +72- +87- +97- +100-

30000 0 1"24- +47- +67- +82- +91- +94-

30100 0 +24- +47- +66- +81- +90- 1"94-

180 195 210 225 240 255 270
360 345 030 315 300 285 270

Azimuth of target - degrees

12-F-3 FT 12-F-3
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P. 97513. PROJ. (SHOT)
::2, B.D., K:{.X
V. = 2275 ips PART 2 TABLE E

P;.RT 2 TABLE E

A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., MK.X
M. V. ~ 2275 fps

tne

t~e

top o.f tables use the sign that is cerci e

bottom or tables use the sign that follows

·ROTATION OF TlE EARTH, EF'FE:C'I'S IN YAHDS OF RANGS DIE TO
L ·it d 60° (Nor+h or South)a, u e .

AZi:nuth or target - degreesRange

0 15 30 45 60 75 90yards 180 165 150 135 120 105 90

2000 0 '2- '4- .6- '8- .g- .9-
4000 .0 '4- '8- +12- +15- +17- +17-
6000 0 '6- ';'12- .;.17- +21- .j.24- +25-
8000 0 '3- +16- '22- +27- +31- +~2-

10000 0 +10- +19- +27- +33- +37- 'I-~-

12000 0 +11- +22- +31- '38- +42- +43-
14000 0 '1-12- +24- '54- +<;1- 1"~6- +-:;7-
15000 0 +13- +25- +36- '1-44- +49- '50-
18000 0 +14- +26- +37- +46- +51- '53-

20000 0 +14- ';'27- +39- '43- +53- +55-

22000 0 ';'15- '28- '40 +1,9- +55- +57-
2~00O 0 .;.15- +29- +41- '50- +50- +53-
25000 0 +15- +29- +42- +51- +57- ';'59-
.23000 0 +15- +29- +41- '50- +56- +58-

30000 0 +1.;- +27- ';'30- +47- +53- +55-

30100 0 +14- +27- '38- +47- +52- +~-

lEO 195 210 225 240 255 270
360 545 330 315 300 285 270

Azimuth ot target - degrees

--·For ar&unent at
number.

"For arguilent at
nuccer .

'Azimuth ffie~sured clockwise trom North.

°ROTA-TIOll OF TIE EARTH, :s::FFECTS IN YARDS OF RAJ"lCZ DtJ::: TO
Latitude 50° (North or South)

Jr ar~~T.ent at top ot tables use the si&n that is before the
caoer-.
Jr ar5U~ent at bottom or tables use the sign that rollows the
..mber •
zimuth measured clockWise trom North.

Azi:nuth or target - degrees
Range

0 15 30 45 60 75 90yards 180 165 150 135 120 105 90

2000 0 '3- '6- '8- +10- +11- +12-
4000 0 '6- +11- +15- +19- +21- +22-
6000 0 '8- +Hi- +22- +27- +31- +32-
8000 0 +11- +21- +29- +'35- '40- '41-

10000 0 +13- +25- +35- +43- '48- +49-

12000 0 +14- '28- +";'0- +49- '54- +50-
14000 0 +lti- +31- +<;3- +53- +59- +61-
16000 0 +17- +33- +45- +56- +63- +65-
18000 0 +18- '54- +.;8- +59- '1-66- +68-

20000 0 '1-18- +35- '50- +61- +08- +71-

22000 0 +19- +36- '1-51- +6'3- +70- +73-
24000 0 +19- +37- +53- '65- +72- +75-
26000 0 +20- +38- '54- +66- +73- +76-
28000 0 +19- +37- +53- '65- +72- '75-

30000 0 +18- '35- '50- '1-61- '68- +70-

30100 0 +18- '35- +49- +60- +67- +69-

120 195 210 225 240 255 270
360 345 330 315 300 285 270

Azimuth or target - degrees

lZ-F-3
FT 12-F-3

...,~ ,,'.-.,...... - .... :-. 'r".-..



~_'(' ·C -iirei- -'0" ..... ·b-·s··;;, ... ".

'",\,~' .

-..'"i;W"'-'~"·'·t~'<--;"¥d·;;;::';':~
~--------- -'- ---~_.-.._---.-._--.- - '-'--_.'.'- "-

.? 5-75 LS. f?CJ. (S:iOr)

.:ZE, B.D" YlI\.X

. V. = 2275 rps PART.2 TABU E

57

A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., MK.X

pART 2 TABLE Fa M. V. = 2275 rps

MUZZLE VELOCITY EFFE"T IN YARDS OF RJJ~G:: DUE TO INCREASE IN, -"

Range
Increase in muzzle velocity - feet per second

yards 10 20 30 40 50 60 70 80

1000 0 17 25 34 42 50 58 67
2000 16 33 49 56 82 98 115 132
3000 24 49 7.l 98 122 146 171 196

4000 32 65 97 130 152 194 226 259
5000 40 81 121 161 201 241 281 321
6000 48 96 144 191 239 287 335 383

7000 55 111 166 221 276 331 387 443
8000 62 125 187 250 312 374 437 500
9000 69 139 208 277 346 415 485 554

10000 76 152 228 303 379 455 531 607

11000 82 165 247 329 411 494 576 659
12000 88 177 2136 354 443 532 621 710
13000 94 189 284 379 474 589 665 760

14.000 100 201 302 403 504 605 707 809
15000 106 213 320 427 534 641 749 857
15000 112 225 337 460 563 676 790 904

17000 118 .236 354 473 592 711 831 950
18000 124 247 371 495 620 745 870 995
19000 130 259 388 518 548 779 910 1040

20000 135 270 405 540 676 813 949 1085

21000 141 281 422 563 704 846 988 1130
22000 146 292 439 585 732 880 1027 1175
23000 151 303 455 607 760 913 1067 1220

24000 157 314 472 630 788 947 1107 1255
25000 163 326 489 653 817 982 1147 1313
25000 169 338 507 677 847 1018 1189 1361

27000 175 351 526 702 878 1055 1233 1411
28000 182 364 546 728 911 1095 1279 1454
Z9000 189 378 567 756 945 1135 1328 1520

~OOOO 196 393 590 787 984 1183 1383 1584

30100 197 395 593 791 990 1190 1391 1593

"riOTATION OF ne :::.;..;tTli, EFFECTS IN YARDS OF RANG:; Dill: TO
Ls·i·ude 70° (North or South)

or argument at top of tables use the sign that is before the
uaoer.
or ar~ent at botto~ of tables use the sign thet follows the
cmcer-.
zi~uth ~eesUTed c10cE.?'ise from North.

Range Azimuth or target - degrees

0 15 30 45 60 75 90yar-cs 180 165 150 135 120 ICe 90

2000 0 >2- >3- >4- >5- +0- >6-
4000 0 +3- >6- >8- +10- +11- +12-
OCOO 0 +4.- >8- +12- +15- +1€- +17-
8000 0 +0- +11- >15- +19- +21- +22-

10000 0 >7- +13- +18- +23- +25- +26-

1.2CCO 0 +8- +15- +21- +26- +zc- +30-
14DCO 0 +2- +1(;- +23- +23- -ai- +33-
lCCC,J 0 +9- +17- +24- +30- +:':3- +35-
15000 0 -s- +18- +26- +31- +3S- +36-

20000 0 +10- +19- +27- +33- +35- >38-

22000 0 +10- ",19- +27- +34- +37- +'39-
2';000 0 +10- +20- +28- +34- -zs- "'40-
26000 0 +10- +20- +29- +35- +29- +~O-

'OAOOO 0 +10- +20- >28- +34- +"''''- +40-

::..0000 0 +10- +19- +26- +32- +;:5- +37-

30100 0 +10- +18- +25- +32- +Z:i- +37-

180 195 210 225 240 2e5 270
360 345 330 315 300 285 270

riZimuth or target - degrees

12-F-3 FT lZ-F-3

.. ,~

::'-.
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A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., MK.X
H. V.• 2275 tps

MUZzLE Y!lOCITY EFFECT IN YARDS OF RA.'IIG~ DUE TO D--CREASE

PART 2 TABLE Fo

"
, - TIl

Range
Decrease in Muzzle Velocity - teet per second

yards
10 20 30 40 50 60 70 80

1000 -8 -16 -24 -33 -41 -49 -57 -66
2000 -16 -32 -48 -65 -81 -97 -113 -130
3000 -24 -48 -72 -96 -120 -144 -HiS -In
4000 -32 -64 -96 -128 -160 -191 -223 -254
5000 -40 -80 -119 -159 -199 -238 -277 -316
6000 -48 -95 -142 -190 -237 -283 -330 -377

7000 -55 -1l0 -164 -219 -273 -327 -382 -436
8000 -62 .-124 -185 -247 -309 -370 -431 -493
9000 -69 -137 -205 -274 -343 -411 -479 -5-;.7

10000 -75 -150 -225 -301 -376 -450 -525 -5S9

11000 -81 -163 -245 -327 -408 -488 -569 -6ec
12000 -88 -176 -264 -352 -439 -525 -612 -SS-9
13000 -94 -188 -282 -376 -48' -562 -655 -748

14000 -100 -200 -300 -400 -499 -598 -697 -796
15000 -106 -212 -318 -424- -529 -634 -na -843
16000 -112 -224 -335 -447 -558 -669 -779 -889

17000 -118 -235 -352 -470 -587 -703 -819 -935
18000 -185 -246 -369 -492 -515 -737 -858 -980
19000 -128 -257 -385 -514 -542 -770 -897 -1024

20000 -134 -268 -402 -536 -670 -803 -936 -1068

21000 -139 -279 -418 -556 -697 -835 -974 -1112
22000 -145 -290 -435 -580 -725 -868 -1012 -1155
23000 -151 -301 -452 -603 -753 -902 -1051 -1200

24000 -156 -312 -469 -625 -781 -935 -1090 -1244
25000 -162 -323 -485 -547 -809 -970 -1130 -1289
26000 -168 -335 -503 -671 -838 -1004 -1170 -1335

27000 -174 -347 -521 -695 -868 -1040 -1211 -1382
28000 -180 -359 -539 -719 -898 -1076 -1253 -1429
29000 -186 -371 -557 -743 -928 -1112 -1295 -1478

30000 -194 -387 -581 -775 -968 -1159 -1350 -1541

30100 -195 -389 -584 -779 -973 -1165 -1358 -1549

P,;HT 2 TABLE Fa

MUZZLE VLl,O::ITY ~CT IN YAJIDS OF RANGE DtE TO INCR£A,SE PI- -, -
Range Increase in muzzle velocity - teet secondper

yards 90 100 110 120 130 140 150

I
1000 75 83 91 100 108 117 125
2000 149 165 181 198 215 232 24'

, 3000 221 246 270 295 321 348 371

4000 2'2 325 357 390 <24 457 490
5000 302 403 444 485 526 567 603
6000 4,'Z-2 481 530 578 627 676 725

7000 499 555 612 668 724 781 837
8000 563 626 690 753 816 680 943
9000 62. 694 760 835 '05 '75 1045

10000 683 760 837 914 991 1067 1144

11000 7~2 825 909 992 1075 1158 12<2
12000 800 889 979 1069 1159 1249 1339
13000 856 952 1048 1144 1241 1338 1434

14000 911 1013 1116 1218 1321 1424 1527
15000 965 1074 1182 1291 1400 1508 161s
16000 1018 1132 1246 1361 1476 1591 1705

17000 1070 1190 1310 1430 1551 . 1672 1792
18000 1120 1246 1372 1498 11525 1752 1878
19000 1171 1303 1435 1557 1599 1831 1954

20000 1222 1359 1497 1535 1772 1910 2049

21000 1272 1415 1558 1702 1845 19S9 2133
22000 1323 1471 1620 1769 1918 2067 2217
23000 1374 1528 1682 1837 1992 2147 2302

24000 1426 15e6 1746 1907 2068 2229 2390
2&>00 1479 1045 1S10 1978 2145 2312 2480
26000 1533 1705 1877 2051 2225 2399 2573

27000 1589 1768 1948 212a 230a 2489 2570
28000 1649 1835 2022 2209 2397 2585 2773
29000 1713 1906 2101 2295 2492 2588 2684

30000 1785 1986 2189 2393 2597 2802 3007

30100 1795 1998 2202 2407 2613 2819 3025
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A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D., MK.X
M. V. ~ 2275 rpS

12-F-3 F"I' 12-F-3
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A.F. 975 13. PROJ. (SneT)
ruzs, B.D., ~.X

M. V.• 2275 rpS

AIR DENSITY, EFFECT IN YARDS OF RANGE, DU3 TO DECREASE I~

(59°F and 29 5 + in )

Range Decrease in air density - per cent

yards 1 2 3 4 5 6 7 8

1000 0 1 1 2 2 2 3 3
2000 1 2 3 4 5 6 7 8
3000 2 4 6 8 10 12 14 16

4000 3 7 10 13 17 20 23 2:1
5000 5 10 15 20 25 '0 36 41
6000 7 14 22 29 36 43 51 58

7000 10 19 29 39 49 58 68 78
8000 12 25 37 50 63 '5 88 101
9000 15 31 46 62 78 g.; 109 125

10000 19 37 56 75 94 11.; 133 152

11000 22 45 67 90 112 135 158 181
12000 26 52 79 105 132 188 185 212
13000 30 60 91 122 152 163 214 2<8

14000 35 69 104 139 175 210 246 281
15000 39 79 118 158 198 ZlB 278 319
15000 44 88 133 178 223 Z08 313 359

17000 49 99 148 198 249 299 350 401
18000 54 109 164 220 276 '3'32 389 446
19000 60 121 181 243 305 36' , 429 492

20000 66 132 199 266 334 402 471 540

21000 71 143 216 289 363 ""7 512 588
22000 77 155 233 312 392 473 554 636
23000 83 167 251 336 421 508 596 684

24000 89 178 268 359 450 542 636 731
25000 94 189 285 382 479 577 677 777
25000 100 200 302 40. 507 612 717 823

27000 105 211 318 427 536 846 757 869
28000 111 222 335 449 564 679 796 914
29000 116 233 351 470 591 712 834 958

30000 121 243 366 491 617 744 872 1001

PART 2 TABLE cePART 2 TABLE Fb

n;zzLE VELOCITY EFFECT IN YA.:ms OF RANG~ DUE ro D~CREAS'~ IN'. • ,
Range Decrease in Muzzle Velocity - feet per second

yarns 90 100 110 120 130 140 150

1000 -7' -82 -90 -98 -106 -114 -122
2000 -146 -152 -178 -194 -210 -226 -242
3000 -215 -240 -254 -288 -311 -335 -359

4000 -286 -318 -349 -380 -411 -443 -474
5000 -356 -395 -433 -472 -510 -549 -588
6000 -424 -470 -515 -552 -508 -555 -701

7000 -490 -544 -597 -551 -704 -758 -812
8000 -554 -615 -575 -735 -797 -858 -919
9000 -515 -683 -750 -817 -885 -952 -1020

10000 -573 -7<8 -822 -895 -959 -1043 -1117

UOOO -730 -811 -891 -971 -1051 -1131 -1211
12000 -785 -873 -959· -1045 -1l3i -1217 -1303
l3000 -841 -934 -1026 -1118 -1210 -1302 -1394

L4000 -895 -994 -1092 -1190 -1288 -1386 -1484
L5000 -9<8 -1053 -1157 -1251 -1:365 -1469 -1573
'.6000 -1000 -1111 -1221 -1331 -1440 -1550 -1560

.7000 -1051 -1168 -1284 -1399 -1514 -1629 -1745

.8000 -1102 -1224 -1345 -1466 -1585 -1707 -1828

.9000 -1152 -1279 -1405 -1531 -1657 -1783 -1909

~OOOO -1201 -1334 -1465 -1596 -1728 -1859 -1990

~1000 -1250 -1388 -1525 -1662 -1799 -1935 -2072
~oo -1300 -1443 -1585 -1728 -1870 -2012 -2154
'3000 -1349 -icss -1546 -1794 -1941 -2OS9 -2235

4000 -1399 -1554 -1707 -1850 -2013 -2165 -2318
5000 -1449 -1509 -1768 -1925 -2084 -2242 -2400
6000 -1500 -1555 -1829 -1992 -2155 -2319 -2482

7000 -1553 -1723 -1892 -2060 -2229 -2397 -2555
8000 -1506 -1782 -1955 -2130 -2304 -2477 -2550
9000 -1551 -1842 -2022 -2202 -2382 -2551 -2740

JOOO -1731 -1919 -2106 -2293 -2400 -2566 -2852

noo -1740 -1929 -2118 -2306 -2494 -2681 -2869

·P. 975 LB. PROJ. (SHOT)
itz, B.D., MK.X

V. - 2275 rps

.2-F-3 FT 12-F-3
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AI~ DD1SITY, EFF""'::.CT IN YARDS OF RANG:::, mr.::: TO DECREASE IN
(SgoF and 29 5 + in )

Range Decrease in afr density - per cent

yards 9 10 11 12 13 14 15 16

I 1000 4 4 4 5 5 5 6 6
i 2000/ 9 10 11 12 12 13 14 15

3000 18 20 22 23 25 27 29 31

4000 30 34 37 40. 44 47 51 545000 46 51 56 62 67 72 78 836000 66 73 81 88 96 104 III 119

7000 88 98 109 11~ 129 139 150 160
8000 114 127 140 153 166 179 193 20690GO 141 158 174 190 206 223 239 256

10000 172 191 211 231 251 271 291 311

11000 204 222 251 275 298 322 346 37012000 239 267 294 322 349 377 405 <3313000 277 309 340 372 404 436 469 501

14000 317 353 390 426 463 500 537 57415000 360 401 442 463 525 567 609 651
16000 405 451 498 545 592 639 686 734

17000 453 504 556 609 661 714 768 82118000 503 560 618 677 735 794 853 913 I19000 556 619 684 746 813 879 945 1011

20000 610 680 751 822 894 966 1039 1112

21000 604 741 818 896 975 1054 1134- 121422000 719 802 886 971 1056 1142 1229 131623000 773 863 953 1044 1135 1229 1323 1417

24000 S26 922 1019 1115 1215 1314 1414 1515
25000 878 980 10S3 1187 1292 1397 1504 151126000 930 1039 1146 1258 1369 1481 1593 1707

27000 982 1097 1212 1388 1445 1564 1683 180388000 1033 1154 1275 1397 1521 1646 1771 189829000 1083 1209 1336 1465 1594 1725 1857 1990

30000 1132 1264 1397 1531 1655 lS03 1941 20S0

AB. DENSITY, EFr~T IN YARDS OF RANGE, DUE TO INC;EASE IN
(SgoF a~d 29 5 + in )

63

A.P. 975 LB. ~~. (SHOT)
FUZE, B.D., MK.X
M. V. - 2275 rps

ta'lge Increase in air density - p,r cent

yards 1 2 3 4 5 6 7 8

1000 0 -1 -1 -2 -2 -3 -3 -4
2000 -1 -2 -3 -. -6 -7 -8 -9
""'0 -2 -4 -6 -8 -10 -12 -14 -16

.;cOO -3 -7 -10 -13 -16 -;:0 -23 -26
SCOO -5 -10 -15 -2.0 -25 -30 -34 -39
6COO -7 -14

I
-21 -20 -35 -~2 -·;'9 -55

7C;aO -10 -19 -29 -38 -47 -57 -66 -75
6OCO -12 -25

I
-37 -49 -61 -73 -35 -97

'000 -15 -31 -46 -61 -76 -91 -105 -120

10000 -19 -37 -55 -74 -92 -110 -188 -146

11000 -22 -44 . -56 -88 -109 -131 -152- -174
12000 -26 -52 -77 -103 -120 -154 -179 -204
13000 -'30 -60 -90 -119 -149 -178 -2JJ7 -236

l.;GOO -34 -69 -103 -136 -170 -204 -257 -270
15000 -39 -78 -116 -155 -193 -231 -26S -306
15000 -44 -87 -lZl1 -174 -217 -259 -302 -344

17000 -t..9 -97 -H6 -194 -24-1 -889 -~6 -383
16000 -54 -108 -161 -21S -257 -320 -372 -4.24
1;000 -60 -119 -178 -236 -294 -352 -eos -466

","00 -65 -130 -194 -258 -321 -384 -.;46 -508

21000 -71 -141 -211 -280 -348 -416 -463 -550
22000 -76 -152 -227 -301 -375 -448 -520 -592
23000 -82 -163 -243 -323 -402 -480 -558 -635

24000 -87 -174 -260 -345 -429 -513 -596 -677
25000 -93 -185 -277 -367 -457 -546 -633 -720
25000 -98 -196 -293 -3S9 -484 -578 -671 -763

Z7000 -104 -207 -309 -410 -510 -609 -70S -805
28000 -109 -217 -325 -431 -535 -640 -743 -845
29000 -115 -288 -340 -451 -561 -670 -778 -884

30000 -12JJ -258 -355 -471 -586 -700 -S12 -923

PA.'\'T 2 TABLE cePAHT 2 TABLE ca

52
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A.P. 975 LB. P~OJ. (SHOT)
FUZZ, B.D., MX.X
M. V.• 2275 fps

65

TEMP~'i'Ur1E (RU.sTICITY) EIT'"'::.CTS IN YAHD3 OF RANG'!;' (59°F.)_ ..... .L , -
Ra11ge Temperature of air - degrees ?a.ltrenhel t

yardS 0 10 20 30 40 50 59 60 70 80 90 100

1000 '3 '2 '2 '2 " 0 0 0 -1 -1 -2 -2
2000 .5 '5 ., '3 '2 '1 0 0 -1 -2 -4 -5
3000 '10 '9 '7 '5 '3 '2 0 0 -2 -4 -5 -8

4000 1"15 .13 .lD '8 '5 '2 0 0 -3 -5 -8 -11
5000 1"21 .17 ." '10 '7 '3 0 0 -.~ -7 -11 -1.',
5000 '27 '22 "8 "3 '9 '4 0 0 -0 -9 -14 -18

7000 .-:';..], .28 .22 "7 '11 ." 0 -1 -5 -12 -18 -23
8000 1"42 1"34 .27 '20 "3 '5 0 -1 -8 -15 -22 -28
9000 ..~O '41 +33 +24 +15 '8 0 -1 -9 -18 -26 -24

10000 I -59 .49 +39 +29 '19 '9 0 -1 -ll -21 -31 -.;1

11000 +68 .57 '45 '33 '22 'lD 0 -1 -13 -24 -'35 -47
12000 .78 +65 .51 '38 '25 '12 0 -1 -15 -28 -41 -54
1.3000 .88 '73 +58 '43 +28 '+13 0 -1 -16 -31 -46 -51

14000 .98 .81 +55 '48 +32 +15 0 -2 ·18 -35 -51 -68
15000 1-107 .89 .71 '53 +35 '15 0 -2 -20 -38 -55 -75
16000 ..:;.15 .96 .75 t57 '37 '18 0 -2 -22 -·n -61 -81

17000 1-123 +102 '81 '50 +39 '19 0 -2 -25 -44 -55 -85
18000 '1"" "107 ·85 '63 +~1 r20 0 -2 -24 -1,6 -68 -89
19000 .... 134 .... 111 ·88 +66 .... 43 +20 0 -2 -25 -48 -71 -93

20000 ).... 138 .... 115 '91 ....68 '441'21 I 0 -2 -25 - 49 1 -73 -96

21000 ....10 ....117 '93 '69 '45 '21 0 -2 -25 -50 -74 -98
22000 -i-a +117 '93 '59 '45 '22 0 -2 -26 -50 -74 -98
23000 +1.;0 +116 +92 '69 '45 '21 0 -2 -26 -50 -73 -97

24000 +135 +113 '90 '57 '44 '21 0 -2 -25 -49 -72 -95
25000 "29 +107 ·85 '54 '42 '20 0 -2 -24 -46 -58 -90
26000 +117 .98 '78 '58 '38 '18 0 -2 -22 -42 -62 -82

27000 .... 100 .83 '66 '49 '32 '15 0 -2 -19 -35 -52 -69
28000 .74 +62 '49 '37 '24 '11 0 -1 -14 -26 -39 -51
29000 .38 +32 '23 '19 "2 '5 0 -1 -7 -14 -20 -25

30000 -22 -16 -14 -11 -7 -3 0 0 '4 '8 ·n '15

30100 -34 -28 -23 -17 -11 -51 0 -I -6 '12 "8 '24

PA9.r 2 TA5LE HPA..9T 2 TABLE Gb

AIR DE1ISIIT, ::EF?"".:.CT IN YARDS OF RANGE, DUE TO IllCREASE IN
(59~F and 29 5 .;. 1n ),

Range Incr-ease 1n air density - per- cent

yards 9 lD 11 12 13 14 15 16

1000 -4 -5 -5 -6 -6 _7 -7 -8
2000 -10 -11 -13 -15 -15 -16 -18 -19
3000 -la -20 -22 -24 -27 -29 -31 -33

4000 -"" -33 -36 -39 -42 -46 -49 -52
5000 -44 -ec -54 -58 -63 -6S -72 -77
6000 -63 -69 -76 -83 -89 -96 -102 -109

7000 -S-; -93 -102 -Ill -120 -129 -138 -H-7
8000 -leS -120 -132 -143 -155 -166 -178 -lS9
9000 -135 -H,9 -164 -178 -193 -207 -221 -230

10000 -164 -181 -199 -216 -~4 -251 -268 -285

LIOOO -IS5 -216 -237 -258 -279 -299 -320 -340
L2000 -229 -253 -278 -302 -327 -351 -375 -399
L3000

- 265
r

-293 -322 -350 -378 -406 -434 -462

4000 -3031 -:::::6 -369 -401 -433 -465 -497 -529
5000 - 043 1

-180 -417 -454 -491 -527 -563 -599
6000 -38°

1
-';'27 -469 -510 -551 -S91 -632 -672

7000 -.;2S0 -476 -522 -567 -613 -658 -702 -747
8000 -4.75

-
526

1
-577 -627 -677 -727 -776 -825

9000 -522 -5i8 -633 -638 -743 -797 -851 -904

0000 -569 -529 -589 -7.;,9 -808 -867 -925 -983

lDOO -515 -682 -746 -811 -874 -937 -1000 -1052
2000 -663 -7~ -803 -872 "940 -1008 -1075 -1141
3000 -711 -780 -860 -933 -1005 -1078 -1150 -1220

'000 -758 -838 -917 -995 -1073 -1150 -1226 -1301
;'000 -805 -891 -975 -1059 -1141 -1222 -1303 -1383
5000 -854 -944 -1033 -1121 -1208 -1295 -1381 -1465

'000 -901 -996 -1090 -1183 -1275 -1366 -1456 -1545
1O00 -946 -10.;,0 -1144 -1242 -1338 -1433 -1528 -1621
lOOO -990 -109'; -1197 -1299 -1400 -1499 -1598 -1695

'000 -1033 -1142 -1250 -1356 -1461 -1565 -1668 -1769

,
.P. 975 LB. P~. (SHOT)
:JZE, B.D., zx.x

V•• 2275 f;::s
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A.P. 975 LB. PROJ. (SHOT)
FUZE, B.D .• MK.X
H. V.• 2275 rps

CROSS WIND EFFECTSL

Rang, rn mils I 1n degrees

Cross I.'1nd ~ miles per hour

yard, 10 20 30 4D 50 10 20 30 40 50

1000 0,1 0.2 0.3 0.4 0,5 0.01 0.01 0.02 0.02 0.03
2000 0,2 0.4 0,6 0.8 1.0 0.01 0.02 0.03 0.0'; 0.06
3000 0.3 0.6 0.9 1.2 1.5 0.02 0.03 0.05 0.07 0.08

4DOO 0.4 0,8 1.2 1.6 2.0 0.02 0.0';' 0.07 0.09 0.11
5000 0.5 1.0 1.5 2,0 2.5 0.03 0.06 0.08 0.11 0.14
6000 0.6 1.2 1.9 2.5 3.1 0.03 0.07 0.10 0.14 0.17

7000 0.7 1.4 2.2 2.9 3,6 0.04 0.08 0.12 0.16 0.20
8000 0.8 1.6 2,5 3.3 4.1 0.05 0.09 0.14 0.18 0,23
9000 0.9 1.9 2.8 3.8 4.7 0.05 0.11 0.16 0.21 0.26

10000 1.1 2,1 3,2 4,2 5.3 0.06 0.12 0.18 0.24 0.30

11000 1.2 2.4 3.5 4.7 5.9 0.07 0.13 0.20 0.27 0.33
12000 1.3 2,6 3,9 5.2 6.5 0.07 0.15 0.22 0.29 0.37
13000 1.4 2.9 4.3 5,8 7.2 0.08 0.15 0.24 0.32 0,>10

14000 1.6 3,2 4.7 6.3 7,9 0.09 0.18 0.27 0.35 0.44
15000 1.7 3.4 5.1 6.9 8,6 0.10 0.19 0,'" 0.38 0.48
16000 1.8 3.7 5.5 7.4 9.2 0.10 0.21 0.31 0.41 0.52

17000 2.0 4.0 5,9 7.9 9.9 0.11 0.22 0.33 0.44 O.BS
18000 2.1 4,2 6.3 B,4 10.5 0.12 0.24 0.35 0.47 0.59
19000 2.2 4.4 6.7 8,9 11.1 0.12 0.25 0.37 0.50 0.62

20000 2.3 4,7 7.0 9.4 11.7 0.13 0.26 0.39 0.53 0.66

21000 2.5 4.' 7.4 9.B 12.3 0.14 0,28 0.-12 0.55 0.69
22000 2.6 5.2 7.7 10.3 12.9 0.15 0.29 0,44 0.58 0.73
23000 2.7 5.4 8.1 10.8 13.5 0.15 0.30 0.46 0.61 0.76

24000 2,8 5.7 8,5 11.3 14.2 0.16 0.'32 0.48 0.64- 0.80
25000 3.0 5.9 8.9 11.3 14;8 0.17 0.33 0.50 0.67 0.83
26000 3.1 6.2 9.2 12.3 15.4 0.17 0.35 0.52 0.69 0.87

27000 3.2 6.4 9.6 12.8 16.0 0.18 0.36 0.54 0.72 0.90
28000 3.3 6.6 10.0 13.3 16.6 0.19 0.37 0.56 0.75 0.93
29000 3.5 6.9 10.4 13.9 17.3 0.19 0.39 0.58 0.78 0.97

30000 3.7 7.4 11.0 14.7 18.4 0.21 0.41 0.62 0.83 1.03

30100 3.7 7.4 11.2 14.9 18.6 0.21 0.42 0.63 0.84 1.05

•REAR t mm EFF:::CT IN YAHDS OF RA.NGr. DUE: TO, - -, -
Rang' Rear W1nd - miles per hour

yards 5 10 15 20 25 30 35 4D 45 50

1000 0 0 1 1 1 1 1 2 2 2
2000 1 1 2 2 2 3 3 4 4 5
3000 1 2 3 4 4 5 6 7 8 9

4D00 2

~I
5 6 7 9 10 12 13 15

5000 2 7 9' 11 14 16 18 20 23
6000 3 10 13

1

16 19 22 25 29 32

7000 i 4 9 13 17 22 26 30 34 39 43
8COO 6 12

1
17

1 ~I 29 35 4D 46 52 57
9000 8 15, 22 38 45 52 60, 68 75

100CO
,

10 19 1 28 1 381 481 571 66 761 861 95!

llCOO 12 23' 34 ! 45: 58 70
1

81 93

1

105 116
l2000 14 281 41 55[ 69

~~I
96 110 124 138

',3000 16 32
1

48 64
1

80 112 128 144 160

.4000 18 37, 55 73 1 91 110 128 1) 165 183

.5000 21 62 83' 103

i~1
145 166 187 207

5000 23 ~~I 70 93 1 116 163 186 210 233

7000 ! 521
I

,6 78 104! 130 157 183 209 235 261
80CO , zs 58

1
87 H6! 140

g~! ~g~ 234 263 292
9000 ! 32 65, 97 130! 163 261 293 1 326

0000 36 I 73\ 109 1.;.5 '! 182 218/ 254 ,,01 327 363,
1000 4() 81! 121 I lEI: 202 1 wi 282 1 322) 363 4D3
2QCO , 45 90[ 1341 1791 224 258 313 357 402 447
3000 49

'::1
1".8 - 19Sj 247 296 346 395 444 494

163/.oco 5-1 217 271 326 380 434 489 543
;000 , 59 119 178 238 297 306 416 475 535 594
5000 ! 65 129, 194 259 324 388 453 518 582 647

'000 , 70 1401 211 281 351 121 491 562 632 702
lOOO 76 152j 228 304 380 456 532 608 684 760
1000 ! 82 165 't 247 3" 411 494 576 658 741 823

i

1000 : 90 180 II 270 360
1

450 54D 630 720 810 I 900

'100
,

91 182 273 364 454 545 636 727 818/ 909,

~-F-3
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A.P. 975 LB. PROJ. (SHOT)
FtfZ.E, B.D•• I1K.X
t':. V. .. 2275 rps

'ROTATION OF THE: EARTH, D:t:F'LECTION EFFECTS IN !'fILS DUE TO
L1.t1 tude O~

Range Azimuth of target - degrees

yards 0 30 60 90 120 150 180
360 330 300 270 240 210 180

2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .
4000 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6000 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8000 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10000 "'0.1- "'0.1- 0.0 0.0 0.0 -0.1+ -O.l~

12000 +0.1- "'0.1- 0.0 0.0 0.0 -0.1+ I -0.1+
icoco "'0.1- ... 0.1- +0.1- 0.0 -0.1'" -0.1+ -0.1+
16000 "'0.2- +0.1- "'0.1- 0.0 -0.1+ -0.1'"

I
-0.2+

18000 +0.2- "'0.2- +0.1- 0.0 -0.1'" -0.2'" -0.2+

20000 I +0.3- "'0.2- +0.1- I 0.0 -0.1'" -0.2'" ! -0.3+I

22000 "0.3- +0.3- .0.2-1 0.0 -0.2" -0.3+ I -0.3+
"'000 +0.4- +0.4- +0.2- 0.0 -0.2<- -0.4+ -0.4+
2.6000 +0.6- +0.5- +0.3- 0.0 -0.3+ -0.5+ -0.6+
~OOO +0.8- +0.7- +0.4- 0.0 -0.4+ -0.6+ -0.8+

;0000 +1.2- "'1.0- "'0.5· 0.0 -0.6+ -LO+ -1.2+

SOlOO +1.3- ...1.1- +0.6- 0.0 -0.6+ -1.1" I -1.3"

180 150 120 90 60 30 0
180 210 240 270 300 330 360

Azimuth or target - degrees
Lat f tude 0"

gative sign Q€ans the effect is to the rigrlt.
s1tive sign means the effect is to the left.
r argument at. top or table use sign that is befor-e the number.
r argullent at botto~ or table use sign th~t fol1ovs the num-
c. .
Lmuth measured clockwise from the North.

2-F-3

·ROTATION OF THE EARTH. D::FIZCTION EFFECTS IN MILS DUE TO
Latitude 10" (North)

Range Azimuth of target - degrees

0 30 60 90 1z0 I 150 180yard, 380 330 ,,;0 270 240 210 180

2000 0.0 0.0 0.0 0.0 0.0

I
0.0 0.0

4000 -0.1+ -0.1'" -0.1'" -0.1+ -0.1+ -0.1+ -0.1+
6000 -0.1+ -0.1" -0.1+ -0.1+ -0.1+ -0.1" -0.1+
8000 -0.1+ -0.1+ -0.1" -0.2" -0.2+ -0.2+ -O.Z"

10000 -0.1+ -0.1+ -0.2+ -0.2+ -0.2"'" 1 -0.2" -0.3+

12000 -0.1+ -C.1" -0.2+ -0.2+ -0.3'" I -0.3+
I

-0.:3+
14000 -0.2'" -0.2+ -0.2+ -0.3+ -0.3+ I -0.4+ -0.4+
16000 -0.2+ -0.2+ -0.2+ -0.3'" -0.4+ I -0.5+

I -0.5'"
18000 -0.2+ -0.2+ -0.3+ -0.4+ -0.5+ I -0.5+ -0.6+

20000 ":o.z... -0.2'" -0.3+ -0.4'" -0.5'" ! -0.6+ -0.7+

22000 -0.1+ -0.2+ -0.3+ -0.5+ -0.6'" i -O.S'" -0.8+
24000 -0.1'" -0.2" -0.3+ -0.5'" -0.8" -0.9" -1.0+
26000 -0.0+ -0.1+ -0.3+ -0.6+ -0.9+ i -1.1+ -1.2+
28000 +0.1- -0.0+ -0.3+ -0.7+ -1.1" -1.4+ -1.5+

30000 +0.4- +0.2- -0.2+ -0.8+ -1.4+ , -1.8+ -2.0"

30100 I +0.4- +0.2- -0.2+ -0.8+ -1.4+ I -1.9+ -2.1+

180 150 120 90 60 I 30 0
100 210 240 270 300 330 360

Azir::uth of target - degrees

Latitude 10" (South)

"Negative sign means the erfect is to the right
·Positive sign means the effect is to the left.
'For argument at top or table use the sign that is before the
number.

·Fbr argument at bottom of table use the sign that fo11o~s the
number.

"Azimuth measured clockwlse from the North.

FI' 12-F-3
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'ROTATION OF THE EARTH, DEFI..ECTION EFPECTS IN MILS DUE TO
Latitude 20 0 (North)

Latitude ZOo (south)

gative sign ~eans the errect 1s to the right.
sitive sign means the errect is to the lert.
r argument at top or table use sign that is ceror-e the nun-
r-,
r argument at bottom or table use the sign that rollovs the
nber-.
l~uth measured clockwise from the North.

71

A.P. 975 LB. PROJ. (SHOT)
F'U'ZS, B.D., l"".J<.X
M. V. ~ 2275 tps

'ROTATION OF THE EA..'1TH, DEFLECTION ZPF'ECTS IN MILS DUE TO
Latitude 30' (North)

Range Azi!I:Uth or target - degrees

yard, 0 30 60 90 "120 150 180
360 330 300 270 240 ,,0 180

zooo -0".1-0• ,• -0.1"- -0.1"- -0.1+ -0.1"- -0.1"-
4000 -0.2+ -O.Z..- -O.Z+ -O.Z"- -O.Z"- -O.Z"- -O.Z"
6000 -0.3+ -0.3+ -0.'3+ -0.3+ -0.3+ -0.3"- -0.4+
8000 -0.4+ i -0.4+ -0.4"- -0.4+ -0.5"- -0.5+ -0.5"-

10000 -0.5"- -0.5+ -0.5+ -0.6+ -0.6+ -0.6+ -0.6"-

1Z0OO -0.5"- I -0.6+ -0.6+ -0.7"- -0.7+ -0.7"- -0.7"-

I
14000 -0.7"- -0.7+ -0.7+ -O.S+ , -O.S"- -O.S"- -0.9+
16000 -O.S..- -0.8+ -O.S"- -0.9+ -1.0"- -LO+ -1.1 ~

18000 -O.g+ -0.9+ -1.0"- -1.1+ -1.1+ -L2+ -1.2"-

20000 -1.0..- -1.0+ -1.1+ -1.2+ -1.3+ -1.4+ -1.4"-

22000 -1.1+ -1.1+ -1.2+ -1.4+ -1.5"- -1.6+ -1.7"-
24000 -1.2+ -1.2+ -1.4+ -1.6+ -l.B"- -1.9"- -2.0..-
26000 -1.3+ -1.3"- -1.5+ _1.8+ -2.1+ -2.3"- -2.3"
28000 -1.3+ -1.4+ -1.7"- -2.1"- -2.4+ -2.7+ -2.8+

30000 -1.3+ -1.4"- -1.8+ -2.3+ r -2.9+ -3.2+ -3.4·

30100 ::1.3"- -1.4"- -1.S"- -2.4"- -2.9"- -3.3"- -3.5"-

180 150
I 120 90 60 30 0

160 '10 240 270 300 330 360

Azimuth or target . degrees

LatitUde 30' (South)

-Negative sign means the effect is to the right.
"Positive sign means the effect is to the left.
'For argument at top of table use the sign that is oe.rore the
meeer-.

"For argument at bottom of table use sign that ro11oys the num­
ber.

-AZimuth measured clockvise rrom the North.

PA.=tT 2 TABLE KPART 2 TABLE K

Hang' Azimuth or target . degrees

yacd' 0 30 60 90 120 150 l 180
360 330 300 270 240 210 180

'000 -0.1+ -0.1+ -0.1+ -0.1+ -0.1+ .0".1-0• ,•
4000 -0.1"- -0.1+ -0.1+ -O.Z+ -0.2+ -C.Z"- -O.Z+
6000 -O.Z"- -0.2+ -0.2+ -0.2+ -0.2+ -0.2+ -0.3"-
8000 -0.3+ -0.3+ -0.3+ -0.3+ -0.3+ , -0.3+ -0.4+

lOOOO I -0.3+ -0.3+ -0.3+ -0.4+ '-0.4+ -0••• j.0.5.

L2000 I -0.4+ , -0.4+ I ·0 4· -0.5·1 -0.5"-) -0.5+ i -0.5+
l4000 -0.4+ -0.4+ -0.5+ -0.5"- -0.6+ -0.6+ I -0.6+
L6000 ' -0.5"- -0.5+

,
-0.6+ -0.6+ -0.7+ I -0.7+ i -0.8+

l8000 -0.5"- l -0.6+ -0.6+ -0.7+ -0.8+ -0.9+ -0.9+

~OOO -0.6+ I -O.S"- -0.7+ -0.8+ -0.9+
,

-1.0+ 1-1.1+,
""00 -0.5+ ! -0.7+ -0.8+ -0.9+ -1.1"-

I
-1.2+ ) -1.3+

%000 -0.7"- -0.7+ -0.9+ -1.1"- -1.3+ -1.4+ -LS"-
~5000 -0.7"- , -0.7+ -1.0+ -1.2+ -1. 5+ -1. 7+ I -L8"1-
!BOOO -0.6+ , -0.7+ -1.0+ -1.4+ -1.8+ ! -2.1"1- 'i -2.Z+

0000 I -0.5+ -0.5+ -1.0+ -1.6+ I -2.2+
,

-2.6+ : -2.7+,
0100 I

,

-0.6+ -1.0"- -1.6+ -2.2+ 1 -Z.6+!-0.5+ , -2.B+

180 i 150 120 90 60
I 30 i 0 I180 I 210 240 270 300 330 I 360

AZimuth or target . degrees I

P. 975 LB. PROJ. (SHOT)
rzE, B.D., KK.X

V•• 2Z75 rps

2-F-3 I,
.J
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"ROTATION OF THE EARTH, DEFLECTION EFFECTS I~ MILS DUE TO
Lat I tuce 40 0 (North)

Iat t tuce eo- (South)

gative sign means the effect is to the right.
s1tive srgn means the errect is to the left.
r argccent at top or table use the sign .that is before ,;::e
cber-.
~ ar~ent at bottom ot table use sign that tollows the r.~-

.iuth measured crccionse r rcm the North.

Pang' Azimuth of target - degrees

yards 0 30 60 90 120 150 leO
360 330 300 270 2'" 210 180

2000 -0.1+ -0.1+ -0.1" -0.1+ -0.1+ -0.1+ -0.1"
4000 -0.3+ -0.3+ -0.3+ -0.3+ -0.3"" -0.3+ -0.3"
6000 -0.4+ -0.4+ -0.4" -0.4+ '-0.4+ -0.4+ ~O.~..
8000 -0.5+ -0.5+ -0.6+ -0.6+ -0.6+ -0.6+ -0.0"

10000 -0.7.. -0.7+ -0.7+ -0.7. -0.7+ -0.8+ -O.S"

12000 -0.8+ -0.8+ -0.8+ -0.9+ -0.9<1 -0.9+ -O.g..
14000 -0.9+ _0.91- -1.0" -1.0+ -1.1+ -1.1" -1.1"
I6CQO -1, 1+ -1.10- i -1.1 .. -1.2+ -1.2+ -1.3+ -1.3+
18000 -1.2+ -1.2+ -1.3+ -1.4+ -1.4+ -1.5+ -1.5"-

20000 -1.4+ -1. 4+ I -1.5< I -1.6+ -1.7+ ! -1. 7+ -1.8"

22000 I -1.5+ I -1. 6< I -1. 7+
I

-1. 9~ 1 -2.0+I I -1.8+ , -2.!."
240CO -1. 7+ -1. 7 .. I -1 .:;.. -2.0+

I
-2.2+ i -2.3+ -2.<,+

26000 -1. 9+
,

-1. 9<1 -2.1- [ -'.3< -G.5". -2.7" -2.S"
2BC00 -2.0" -2.1+ -2.3+) -2.7+ -3.0+! ·3.2+ -3.3+

30000 -2.1+ -2.2+ -2.6< I -3.0< I -3.5< I -s.e- -3.S+

50100 -2.1+ -2.2+ I -2.0" -3.1< I -;:;.6+ \ -3.9+ -4.0+

180 150 I 120 90 60 30 0
180 210 '''' 270 300 330 313C

Azimuth of target - degrees

73

A.P. 975 LB. PROJ. (SHOT)
Fl..lZE.. B.D., HK.X
M. V•• 2275 tps

·ROTATION OF THS EA.~TH, D£F'1ECTION EFfECTS IN MILS DUE TO
Latitude 50" (North)

sange Azl:nuth of target - degrees

0 30 60 90 120 150 180
yards '60 330 300 270 240 210 180

2000 -0.2+ -0.2+ -O.Z+ -0.2+ -O.Z" -0.2" -0.2+

"'00 -0.3+ -0.3+ -0.3+ -0.3+ -0.3+ -0.3" -0.3+
6000 -0.5+ -0.5+ -0.5+ -0.5" -0.5+ -0.5" -0.5+
8000 -0.7+ -0.7+ -0.7+ -0.7-+ -0.'-+ -0.7-+ -0.7+

10000 -0.8+ -0.8+ -0.8: -0.9+ -0.9+ -0.9+ -0.9-+

lZOOO -LO+ -1,0+ -LO+ -1.0+ -1.1+ -r.r- -1.1+
14000 -1.1-+ -1.1-+ -1.Z-+ -1.2+ -1.3+ -1.3+ -1.3-+
15000 -1.3-+ -1.3+ -1.4+ -1.4+ -1.5+ -1.5+ -1.5+
1aOOO -1.5+ -1.5+ -1.6+ -r.e- -1.7+ -1.7+ -1.'+

20000 -1.7+ -1,7+ -1.8-+ -1.9-+ ";1.9+ -2.0+ -2.0+

2mOO -1.9.. -1.9+ -2.0+ -2.1-+ -2.Z-+ -2.3-+ -2.4+
24000 -2.1+ -2.2+ -Z.3+ -2.4+ -2.6+ -2.7+ -2.8+
26000 -2.4+ -2.4+ -Z.6+ -2.8+ -3.0+ -3.1+ -3.2+
28000 -2.8+ ';'2.7+ -Z.9+ -3.2"+ -3.4<- -3.6-+ -3.7+

30000 -2.8+ -2.9+ -3.2+ -3.8-+ -4.0-+ -4.3+ -4.4+

30100 -2.S+ -3.0+ -3.2+ -3.5-+ -4.1+ -4.4+ -4.5+

lao 150 120 I 90 60 ,0 0
180 210 '''' 270 300 330 ,60

Azi=uth ot target - 'degrees

Latitude 50" (south)

"Negative sign means the ettect is to the right.
"Positive sign means the etfect is to the left.
·For argument at top or table use the sign that is betore the
nunoer-.

"For argument at bottom ot table use the sign that tollows the
number•

·Azimuth measured clockv1se from the North.

PART 2 TABLE KPART.2 TAB:"':: K
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:~egative sign means the eftect is to the right
a os1tlve sign means the etfect 1s to the left ••
~b~~~ent at top at table use the sign that is before the

·~b~~nt at bottom or table Use the sign that tolloys the

'AZimuth measure(l clOckwise trom the North.
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A.P. 975 LB. PROJ. (SHOT) A.P. 975 LB. PRQJ. (SHOT)
FIIlE B.D .• "'.X PART 2 TABLE K F\l7.E, B.D. , Hl(.X
M. V: 2275 rps PART 2 TABLE K M. V. . 2275 ips

"ROTATION OF 'I'H::: EARTH, D2:FLECTI01, EFFECTS IN MILS DUE TO ·roTATION OF THE EARI'H, DEFU:CTION EFFECTS IN xns DUE TO
Latitude 70· (North) Latitude 50· (North)

Rang, Azimuth or target degrees Range Azimuth of target degrees

0 30 60 90 120 150 180 yar-ds 0 30 SO 90 120 ISO 180yar-ns 3S0 330 300 270 240 210 -180 360 330 300 270 240 210 180

2000 -0.2+ -0.2+ -0.2+ -0.2+ -0.2+ -0.2+ -0.2+
2000 -0.2+ -0.2+ -0.2+ -0.2'" -0.2+ -0.2+ -0.2+

4000 -0.4+ -0.4+ -0.4+ -0.4+ -0.4+ -0.4+ -0.4+ 4000 -0.4+ -0.4" -0.4+ -0.4'!> -0.4+ -0.4+ -0.4"
6000 -0.6+ -0.6+ -0.6+ -0.6+ -0.5" -0.6+ -0.6+

6000 -0.5+ -0.6'" -0.6+ -0.6+ -:0.5+ -0.6.. -0.6.
8000 -0.8+ -0.8+ -0.8+ -O.S'" -0.8'" -O.S+ -0.8+

8000 -0.8" -0.8+ -0.8+ -0.9- -0.9... -0.91- -0,9+

10000 -O.S+ -0,9+ -1.0+ -1.0+ -1. 0+ -l.0+ -1.0+
10000 -1.0+ -1.0+ -1.0+ -1.1+ -1.1+ -1.1+ -1.1+

12000 -1.1+ -1.1+ -1.2+ -1.2+ -1.21- -1.2+ -1.2+
12000 -1.2+ -1.21- -1.2+ -1.3+ -1.3+ -1.3+14000 -1.4+ -1.4+ -1.3+

1.;000 -1.3+ -1.3+ -1.4+ -1.4+ -1.4+ -1. <.+ -1.4+ -1.5+ -1.5+ -1.5+ -1.5+ -1.5+
16000 -1.5+ -1.5+ -1.5+ -1.6+ -1. 6+ -1. 7+ -1.7+

16000 -1.7+ -1.7+ -1.7+ -1.7+ -l.B+ -1.8+ -1.8+lBOOO -1.9.. -1. 9+18000 -1.71- -1. 8+ -1.8+ -1.a+ -1.9+ -1. g+ -1. g+ -Z.O+ -2.0+ -2.0+ -2.1+ -2.1+

20000 -Z.O+ -2.0+ -2.0+ -a.z- -Z.2+ -2.2+ -2.2'-
20000 -2.2+ -2.2+ -2.2+ -2.3+ -2.3+ -2.4+ -2.4+

22000 -2.2i' -2.3+ -2.3+ -2.4+ -2.5+ -2.5+ -2.6+
22000 -2.5+ -2.5+ -2.6+ -2.5+ -2.7+ -2.7+ -2.7+

24000 -2.5+ ' -2.6+ -2.6+ -Z.7+ -2.9+ -3.0+ -3.0+
24000 -2.8+ -2.9+ -2.9+ -3.0+ -3.1+ -3.1+25000 -3.2+ -3.2+ -3.1"-

26000 -z.8+ -2.9+ -3.0+ -3.1+ -3.3+ -3.4+ -3.4+ 28000 -3.5+
-3.3+ -3.4+ -3.5+ -3.5+ -3.6+

28000 -3.2+ -3.2+ -3.4+ -3.6+ -3.8+ -3.9+ -4.(}.- -3.6+ -3.7+ -3.9+ -4.0+ -4.1+ -4.1+

30000 -3.5+ -3.5+ -3.8+ -4.1+ -4.4+ -4.6+ -4.7+
30000 -4.0+ -4.1+ -4.2+ -4.4+ -4.6+ -4.8+ -4.8+

30100 -3.5+ -3.6+ -3.8+ -4.1+ -4.5+ -4.7+ -4.B+
30100 -4.1+ -4.1+ -4.3+ -4.5"- -4.7+ -4.9+ -4.9+

ISO 150 120 90 SO 30 0 ISO 150 120 90 50 30 0
180 210 240 270 300 330 360 180 210 240 270 300 330 360

1\.zimuth of target degrees AZimuth of target (legrees

LatLtude SO· (South) I..atltu(le 70· (South)
,

'Negative sign means the effect is to the rlght.
'Positive sign means the effect is to the left.
'FOr argument at top of table use the sign that is b~!ore the
number.

'For argument at bottom of table use the sign that folloys the
number.

'Azimuth measured c10ckYise from the North.

F"T 12-F-3
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A.P. 975 LB. PR03. (SHOT)
FUZ£, B.D.• MK.X
11. V... 2275 tps

Rang, Elevation Rang, Elevation Rang' Elevation

zeros mils 0
, yarns mils 0

, yards mils 0'

0 -1.2 o -04 3000 29.6 140 6000 64.0 3 36

100 -0.2 o -01 3100 30.6 143 8100 65.2 340
200 '1-0.8 0+03 3200 31.6 1 47 6200 66.4 344
300 1.8 0 06 3300 32.6 150 6300 67.6 348

400 2.8 0 09 3400 33.8 154 6400 68.8 352
500 3.8 0 13 3500 35.0 158 6500 70.2 357
600 4.8 0 16 3600 36.0 202 6600 71.4 401

700 5.6 0 19 3700 37.0 205 5700 72.6 4 05
800 6.6 0 22 3800 38.2 209 6800 14.0 410
900 7.6 0 26 3900 39.4 213 6900 75.4 415

LOOO 8.8 0 29 4000 40.6 217 7000 76.8 419

LIOO 9.8 0 32 4100 41.8 2 21 7100 78.0 423
~200 10.6 0 36 4200 43.0 225 7200 79.2 427
.300 11.6 0 39 4300 44.2 229 7300 80.4 4 31

400 12.6 0 43 4400 45.2 2 33 7400 BLB 436
500 13~6 0 47 4500 46.2 2 38 7500 83.2 441
600 14.8 0 50 4600 47.4 240 7800 84.4 445

700 15.6 0 53 4700 48.8 244 7700 85.8 449
800 15.8 0 57 4800 49.8 248 7800 87.0 454
900 17.8 1 00 4900 51.0 252 7900 '88.4 458

1OO 19.0 1 04 5000 52.0 2 56 8000 89.8 503

LOO 20.0 1 07 5100 53.2 300 8100 91.0 5 07
WO 21.0 1 11 5200 54.4 304 8200 92.4 5 12
'00 22.0 1 14 5300 55.5 308 8300 93.6 5 16

"'0 22.8 1 17 5400 55.8 3 12 8400 95.0 521
;00 23.8 1 21 5500 sa.O 318 8500 96.4 525
i00 24.8 1 24 5800 59.2 320 8600 97.8 5 30

00 25.0 1 28 5700 60.4 324 8700 99.0 534
00 27.2 1 32 5800 61.6 328 8800 100.4 5 39
00 28.4 1 36 5900 62.8 3 32 8900 102.0 544

00 29.5 1 40 8000 54.0 336 9000 103.4 5 49

.
.;

Rang, Elevation Range Elevation Range Elevation
--

yards mils 0
,

yards mils 0
,

yards mils 0
,

9000 103.4 5 49 12000 148.4 8 21 15000 200.8 11 17

9100 104.8 554 12100 150.0 820 15100 202.4 1123
9200 106.2 559 izaco 151.6 8 32 15200 204.2 11 29
9300 107.6 8 03 12:300 153.2 8 37 15300 206.0 1135

9400 109.0 60B 12400 154.8 843 15400 207.8 11·41
9500 110.4 8 13 12500 lq6.4 B48 15500 209.8 1148
9800 112.0 6 18 12000 158.2 854 15600 211.6 11 54

9'70'0 113.4 623 12700 159.8 8 59 15700 213.6 12 01
9800 114.8 628 12800 161.4 905 15800 215.4 1207
9900 115.2 632 12900 163.2 911 15900 217.4 1214

10000 117.6 8 37 13000 165.0 917 16000 219.2 12 2Jl

10100 119.2 642 13100 166.8 923 16100 221.2 1227
10200 1.20.5 6.7 13200 168.4 928 16200 "223.2 12 33
1= 122.0 652 13300 170.0 934 16300 225.4 1241

10<00 123.6 6 57 13400 171.8 940 16400 227.4 1248
10500 125.0 7 02 13500 173.6 946 16500 229.' 1254
1D600 126.4 7 07 13600 175.2 9 51 16600 231.4 13 01

10700 128.0 712 13700 176.8 957 16700 233.4 1308
10800 129.4 7 17 13800 178.6 1003 16800 235.8 1315
10900 131.0 722 13900 180.4 10 09 16900 237.6 13 22

11000 132.6 728 14000 182.2 10 15 17000 239.4 1328

11100 134.2 734 14100 184.0 1021 17100 241.4 1335
112JlC 135.8 7 39 14200 185.8 1027 17200 243.6 13 42
11300 137.4 744 ,= 167.6 10 33 17300 245.6 13 49

1140C 139.0 7 49 14400 189.2 10 39 17400 247.6 13 56
11500 140.4 754 14500 191.0 10 45 17500 249.8 1403
11600 ~42.0 BOO 14600 192.6 10 51 17600 251.8 14 10

11700 143.6 8 05 14700 195.2 10 sa 17700 254.2 14 18
11800 145.2 8 10 14800 196.8 1104 17800 255.4 14 26
11900 146.8 8 16 14900 198.6 11 10 17900 258.6 1433

12000 148.4 821 15000 200.6 11 17 1BOOO 260.8 1440
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Rang Elevation Rango Elevation

>=' m11s 0
, yards mlls 0

,
1800C 260.8 " 40 21000 331.2 1838

'i~
263.0 14 "7 21100 333.8 18'46

,18 265.2 1. 55 21200 336.0 15 54
18 257.2 15 02 21300 :138,6 19 03

,
' ,

19 12
!~

269.4 15 09 21400 :;41.2

tsoo 271.6 15 \7 21500 :344,0 19 21
273.8 ,5 24 21600 34$.S 1930

lS?O 276.0 15 32 21700 349.4 1939
1880 278.2 15 39 21800 302.0 1948
1890 28O.S 15 .7 21900 354.6 19 57

1900C 283.0 15 55 22000 ;357.2 20 06

'!~
285•• IS 03

19 287,6 16 11
19 289.8 16 18

,!~ 292.2 IS 26 .'
195 294.4 16 34
1980 296.8 16 42

1970 299.2 IS 50

i~~
301.6 IS 58
304.0 17 06

[ecooc 306.4 17 14

,~
308.8 ,7 22

202 311.2 17 30
20 313.6 17 38

~~
316.2 17 .7
318.8 17 5S

.oS 321.2 18 ,0.

2070 323.6 18 12
2080 325.2 18 21
2090 328.8 18 30 .
2100 331.2 18 38

,
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