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In c onnec t i on with Part 1, it is to be no ted
t ha t the a z Imu t h o f a wind is indicated by refer ­
e nce to the direct ion from which 1 t blows. S i nc e
the meteorolo g i cal message g i ves t he a z Lmu t h of
the wi nd as measured c l oc kwl s e from the true north,
It l s necessary to find the equivalent t abular di­
rec tion before proceed Ing with the use of the
wind eompon ent char t . Th i s t abula r a z Lmut h or
chart dire c tion o f t he wind i s therefore measured
in m11s ( 640 0 t o the e i r e l e) cloekwise from the
plane of fire, t hat is from the d i r e c t l on to -
ward whieh the gun i s fi r ed. The cho t c e of
si gn s f or cross wlnd effect:l ac cords wi t h the
d e f l e c t i o n graduations u pon t he standard pano­
rami c s Lgh t , Fo r example , a wl nd from the left ,
when t he target t s vi ewe d f rom the po s I ti o n of
t he gun, w111 ca r ry t he pro j ectile t o the right.
To eorrect for thi :l, i t is nec e s s a r y to traverse
the gun to the l e f t , and thi s cor r e s po nds to an
increased deflection s etting on the s t ght , Th e
e ff ect of s uc h a wind , bein g op po s ite in sign
to the c orrection, ls t hus seen to be negative.

Al though the maximum wi nd speed noted on
this ehart is only ten mil e s pe r hour , i t Is
not to be understood tha t thi s figure h in a ny
way int ended as a re s trict ing l l mi t on the us e
of the da t a o f the chart it s e l f. Thu s to obta i n
t he components o f a 1 2 m1/h wind the c ompo ne n t s
of II 10 mi/h wind c an be add ed to the eorrespond­
Ln g eomp onents o f II 2 mi / h wind .

Th e o t her tabl e !', fo rmulae and c ha rts of
Part 1 r eq uire no ind i v i d ual d is c us s i on . The
principal use of the i nforma tion co nta I n ed i n
Part 1 111 In t he conve rsion of the data of the
me t eorological mes sage Int o a f o r m that is di­
r ectly a p plicab l e t o a pa r-t I c u.l a r battery.

vatio~8~;r8~1~~, P~~~i~~i~~~i~~e:ag~~l~~ile
c oeffici e n t with respect t o G, and the char -
sc t.e r-Ls t tc s o f the t ra jectory a t the poin t
of fa ll or at the po int o f bu rst . The range
lillted in c olumn (1) a nd thro ughout the tnb le s
ar e " eurved " r a ng e s; that is , they are r e gerd ed
a s mea s ured a long the s ur f a c e o f the s pho r e
c onc entr i c wl th the ea r th and pa ss ing through
the gun . Su ch me a s u r e me n t s are un dersto od to
be ma d e f r om the gun t o the points where t he

t.r-a j ec t.o r Le s pi erce t hi s s phe r-Lca I sur I'a c e ; o r In
cn s e of t he eorr ec t 10n ta bles f or t he height of
t s r ge t , t o point s o n t h i s s ur-f ac e di rectly above
or be low t he t a r g e t . These po t n t s are all at
t he s a me he t ght above s ea Le ve I as t he gun , a nd
hr- nc e ma y h I' r-nLl ed "l ev el po int s ". It s houl d
be e'TIphl1sizPd t hn t no c or r e ct l on f o r c urvature
of t he pa r th sho uld be a pplied to thAse r-ang e s ,
When ev p r t he l ev e l po i n ts co nc e rned are at t he
t arge t o r di r ec tl y a bov e or bpl o w t t , i t i s e v i ­
dp n t t.hs . t the se r a n ge s a r e equal t o the ge o-
gra oh t c s L d Ls t.ance f r o m muzz le to tar get suc h as
',v r''l l rl b e read fr o m an ae c u r-a t e map , a nd t hey
.. 111 l a t e r be r e f er r pd to a s " ma p ranges " . Su ch
rang es a r e s e n s i bl y e q ua I to the r ectilinea r
d Ls t.n nc e s between gun a nd level po int , t hr ouzh
ths s tra i gh t li ne j o t ni ng t he s e oo t nt s wou l d not
be ex a c t Ly ho r t zo nt.a L a t t he gu n , In connec tion
...t t h r /lnge s ett i n gs i n foelleral, And wi th <'5-
pee I a I r e f e r e nce t o c s s e s wher e gun an d t a rge t
Are a t rltffp re nt l e ve l s , the te r m " r a nge" I s
some t t mes lIs e ,t 1 p s s px a ctl y t o refer to dis ­
t ances from g un t o l e vel po t n ts no t re l a ted to
t he ta r g e t .

The t n bul.a r el r> vat1 o ns , g iven In columns
(2) And (3) n r e strLc t ly e xa ct on l y wh e n the
gun a nd t ar-g e t are at t he s a me l evel. In t his
cas e the el e vntl "ln c o t nc t d e s with the qua d rnn t
e Le va t t on , f o r o t he r o a s e s s ee t a bl e s Ba nd C .
Thp wor d "change" i n t hl' he a d i n g s ( 4 ) a nd (5) .
(6) and ( 7) i s f'mpl oyed bec an s e I n eAch o f the s e
co l umns the re a r e tab ula ted me a n va lues t o be
IIS,;rl for decreases 8 5 well AS Incr ea s e s. I n
CAs e o f bal li st ic air tem pl'ru tur e othe r tha n
', "10 f . Tn h l e H I s t o b" u serl . The d o f Le c t Lon
<l Uf' t o d r i f t c ol umns (13 ) and (1/.) of Tab l e A
Ln c lud e s the effe ct of La t e r eI j u rnp , I n t he
e a s e o f gun designed wi t h t runni on a x is not l e vel
wt t h r e ll ~' ec t to th« c e r r t a g e t he effect of de-
ft e c tl on o f t.hls " ;I(' r r:I:·n r·nt cn n t n 1~ i n c l u d e d in
th» t.r.t-u l n r dr i ft . T hus , '>'tt.ll no c r o s s Wind ,
nnd tn t Ill' s bs on c e "I' a c c I d e nt e L c t s tur onnce ,
t h" s" c o l urnn s l; t Vf> tt lf' t." t lll (jf>vtnt ton " f t he
pr o j c r t Ll e Irorn t ile p I n ne o f fi r e, ( t he vpr-
t t c a l p lnnf' c . nt a l n l n z t ho "xis of the p t ec e
' ' !It'n l "l d f or 1'1 r t ng) , Till' s t gns ll s n d or e in
a r-r-or-o w tt. h tl1p 'i p! l e c t. t on g r nd ua t j ons up on the
s\." n,I"r <1 rnno r a mt c " l ~, ll t . The n ,,!(ot.t v e s l ~n

i !'l dl ('<l tf' ~ t iv. t. t h f~ nr o j r c tt l o t s c a r r Lr-d t o the

.v -
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right and t he po s iti ve s i gn i nd icate s tha t t he
c ombination of the e f f ects of d r ift and l ateral
j ump ha s r e sul t.ed i n a devia t ion o f the pro j ec til e
t o the l e f t of the plane of fi r e.

It i s t o be noted t ha t in t h i s c a s e a nd
t hrough out t he tabul a t i on of d i ffe ren t i !il va r i a ­
ti ons , t he s i gn s g iven are t hose of the e f f ect s
a nd not o f t he correc ti on . For examp l e t he ef­
f ec t i s g i ve n as po s i t i ve i f the tra jec t o ry i s s o
a l t e r e d t ha t t he pro j ec t ile is c a used to fa ll be­
yond its no r mal ob jec tive po int . The probabl e
errors in ran ge a nd deflecti on ar e g i ve n in col­
umns (1 6) and ( 1 7). Thes e, as noted a t t he bot­
t om of ea c h pa ge, a re Provi n g Gr ound Pr o ba bl e
Error s .

The c ha r acte r i st ics o f t he t r a j ectory at t ha
point of fall ar e g i ven in col umn s (9 ), (10) , (ll)
a nd (12). The ba lli s t i c coeffic i en t c ol umn (l~ )
i s t he s o-ca lled " nor mal" or " s ho r t arc" C . Its
val ue i s suc h that ...he n it i s us ed "i th t he stli nd­
a r d muz zl e ve loc ity a nd angle of d e partur e f o r
the c omputa t i on o f t he t r a j ec t ory by t he met hod
of numer ica l i ntegra t i o n , the r e s u l t i n g r a ng" "I ll
be t hat tabulated .

The effect of t he ea rt h ' s r otati on on r ange
and deflecti on i s a funct i on of t he L a t i tude o f
the gun a nd o f t he a z i mut h of the plane of f i re .
It cannot, therefore , be i ncor po r n t ed i n the e le­
vati on a nd dr ift c olumn s. Th i s e ff ec t. b ec ome s
qui te a ppreciab l e in the c a s e o f l on g rang e g uns.
The effec t of Rotation o f the Ea r t h on Range is
given i n Ta ble E, and t he e ffect on Defl ect ion
is g I v e n i n Ta b l e K . It i s t o b e not e d t hat t he­
a zimut h i s meas ur-ed fr om the true no r t h.

Tables Band C a re f or us e when the ta rge t
is bel a" o r a bo ve the l evel o f the gun . Fo r e x ­
ample i n the tab le for t ar ge t be l a" gun , ( Ta b l e
B), for any g i ven map r a ng e a nd he ig ht of t a r ge t ,
the q uan ti ty a ppe a r i ng as the "ra ng e e f f ect " is
t he di s tance by " hich the map range f o r the gi ven
target exceeds t he "rang e t o l ev e l po int", " he n
the latter r ange is de t ermin ed f or tha t e ta nd ard
trajec tory "hos e cont i nu a tion pa s s e s through t ha
target. These "effe c t s ", then, are g I ven post t t ve
signs so that the c orrection lI10 y be made by s ub-
t r a c t t ng t hem f r om t he map r a n ge . The r e s ul ting
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cor rected ra ng e I s t ha t r FJn t~ e whos e co r r e s oond i ng
a ngle of o i ev u t t c n (8 8 I ls!,,,,j In the t a bl e ) i s t o
be us ed Il S t he e l ov a t I o n r e q u l r "d t o s t r i k e t he
ta rget , (n rovl d"d " e a s sum n f or t he mome n t t ha t
the re a r e no other va r i a ti on s f' r om s t.a ndnr-d ) ,

Ta b l e s D to .r Lnc Lus Lve give t he vari ous
d 1ffer,,-rltT;lI~ffect:ll thus Ta ble t g i ves the
range " f f " c t s c orrespond lng t o Inc r ease o r d e ­
c r e.. s e I n muz zl e v eLoc t ty l(J, 20 , 3D, .1.0 , 50 ,
(,,) , 70 , 30 , 'F) u p to 1 5'1 fe " t pa r second .

T!lb l e K gi ves t he rl f'flec tto•• " ff pc t s In
mil s d ue " Gl -no t a ti o n of t he Fa r t h fo r va ryin g
l a t it. ud e s and n z l mu t.h s ,

Al tr".'u gh ca n t o f t.hp c a r r-t a ge a x l.e , by
c hang t n z t h ~ ang le of' d e pHrt 'lr p , tw~ s orne e f fp-c t
u oo n t.he r-a ng e , t ha t e n 'pc t I " hp r" d t s re gn r d ed ;
for , lit l o w e l ev a ti o ns, n ra t r t v La r ge CAn t "'Ill
prod uce only a ve r y s mall chun"" , In the a ng l e
o f d epnrbJ r p , a n~ a t, hig h P.b':>\· 'lt lons t where a
la r ge cn n t wi 11 p r 'J duc p R so m w l1 h:." t i F:! r g e r c ha n g e

I n a ngl e o f d e par t u re th' , rl a t low e l pv" t lo n" ,
1t r " '1ul r "s n q u l t " La rg e c ha ng e In departur e t o
or-odu c e A ~~ Dll Cf1Hn p,e i n rf:l ng ~ ..

Amo ng t n» sym bo l s " nd hhb ~"vlatl.l)n s 'l s ,.d
t h p I'o l l o wl n e :

(J,) (reAd : " omf-> gD.rt ) t mr!Hn l ;t g r.lu - q u..d r a n t;

s ng l.» o f f sl L f' o r g un I-tn d tR r r<.' t a t
th..~ grl llP l l?v p l .

In. t nc he s ,

y. o r y.I s , ya r-ds ,

F. Fahrenhe! 1.

'!I. d.p. mp!,eo r o ] " ,",t c 1 1 datum pl n ne .

oe rc e n t .
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II! mil s,

JII. V. muz zle veloc ity.

V -V. Veloci ty adjus tment.

THE l'lETEOROLOGICAL MESSAGE

The Meteorological JIIessa ge c ons i s t s o f g r ou ps
of symbols arranged in codifi ed f orm. The mes sa ge
starts ....ith the re petition of t he s o-ca lled "a d ­
d r es s of the send i n g station ", co n s istin g of three
letters, .t he first of which Is al ways JlI a nd t he
other t ....o serve t o iden t i fy the s t a t i on . Al l the
groups subs e qu ent to the f i r s t gro up , .. hi ch pl a y s
a special r ole, are similar in ty pe nnd s i gn if icance ;
they differ only in that t hey r efe r t o dif fer en t al­
titudes. They consi s t of seven d i gits .

With reference to the fi r st group, if t he
meteorological mes sa ge appli e s t o ant i ai r craft o r
other high angle fi re, the first figu re is 2 ; if
it applies to t errestrial fire other than hi gh
angle, the first figure is J. For the 6" Gun s fir ­
ing 90 lb. shells, use mes sa ge 3 at a l l eleva t i ons.
The second and third digit s o f t hi s first group
give, in hundreds of fe e t, the a ltitud e of t he
meteorological da t um plane (m.d.p . ) ab ove s e a l evel.
The position of the m.d. p , i s c hos en by t he Meteo r ­
ological Service of the Army an d should be li tt l e,
if any, hi gh er than t he l o"es t ba t te r y t o be
served by the messa ge. Th e f our th a nd f ifth d i ­
gits of this grou p gi'Nl t he t!lmpera t u r e At t he
m. d . p . in degrees Fa hren he it .

The groups subsequent to the fir s t ha ve di­
gits assigned to them a s s ymbo l s , beg inn ing .. ith
zero and refer t o al t I tudes as fo llo.. s :

o Th e level of the m.d.'l.

~ A~ alt;tud e 0; l ~gg f;. gggy~s . ab~ve m. ~. p.

J " "3000" 1000 "
4 4500 " 15 00 "
5 600 0 " 2000 "
6 " 9000 " 30 00 "
7 "12000 " 4000 "
8 " 15 000 " 5000 " "
9 " 1 8000 " 6000 "
a " 2 /.000 " ROOD "
1 " 30000 "(10000 "
2 " 36000 " ( 12000

6" GUNS, "'1'197 M~l_'t9.tL...-'il.J..Q!iJiL!l.I'lL.''''1-.~~..lHI

Eac h fur the r i nc r ease by un i ty in the symbol of
t he alti t ude zon .. cor responds t o an inc r e a s e o f
60 10 feet i n a Lt I t.ud e a bov e the m. d.p . It is
evid ent tha t no c onf us i o n c a n arise f rom using
fo r 10 , 11 , 12, etc. t he symbo l 0 , 1, 2 , e tc . ,
in order t o pr e s e r ve the 7 d i g i t characte r of
the gr oup . The fir s t ,Jigl t o f e a c h o f these
gr oups Is the gr-ou o symbol menti oned abo ve a nd
de s i gnate s t he a lt it ude zone t o " hi ch the group
r e f er s. The sec on d a nd t h ird i nd icate t he di ­
rect Ion fr om wh i c h the ba ll t s t t c wi nd blo.. s ,
For t h i s purpo se t ne an gu l a r de v i a t.l on is mea ­
sllred clockw is e f rom t ne t r-ue nor t h In nun rtr ed s
of 'lIUS ( 64 po i n t s t o t ne c i rc l e ) . The fo urth
a nd f ifth d t g I t s i n ea ch of these gr o up s c on ­
stitute a t wo f igure s ymbo l f o r the s pe ed of
t he "i nd i n mi l e s pe r ho ur . The s ix th a nd
seventh d i git s s e r v e t o rl e s Lg na t e the balli stic
dens i t y in ps r c en t o f normal.

The pa r tic ul a r group of t he met e orol ogi cal
me s sa ge a ppropri a t e fo r use .. it h a par t icular
t r a j ectory i s t ha t group 0 (' -whi c h t hp a l ti tud e
I s nea r e s t to , h ut no t l ess t ha n , the max i mum
ord i na te. When e x t r eme a cc ur e c y I s n ec e s sary
an d the met"orol ogi c lll do ta J11St ify the proced ­
ur o , it i ll pos s i b l e to t n t.s r po La t e bet"e" n
" ro up s of t he m" te o ro l o ~ i c H l me s s ag e , mak i ng
use of t he e xa c t max I mum o r d i na t e .

The ab ove me n t Lo ned Is a sp ec i a l c ase o f
the ge neral met hod d ea I in g wi th t he Mete orol o g­
i ca l data fo r battery a nd m. d. ;J. a t nny l ev o Ls .
The Mete orologica l Me s "a ,;" is d esigned pri­
marily for batte r ie s In o r ne ar t he 'll . d. ;,.
When se r l ou s di ff erenc e s I n Inve l occur , t he
dn t.a o f t he Me t e 'l r o l og l c a l Me s c,age mus t be
c orrected t o t he I pv el o f t ill' hAt t e r y , Ma x 1­
mum or-d i na t e s .. i ll he me a s ur ed f r om the ba t ­
tery l ev e l, fo r a l l pur po ses . Such c orrec t -
tons as ar e ma d e, utili z e t ha t 7 d I g l t group
'If the mp. s sa ge whi c h c o r re snon ds t o t he max i­
mum or d i na te s o de f i npd . The wi nd a t a g t ven
alt i t ud e a bo v e t he batt e ry is Ass umed t o be
Iden ti c a l with tha t lit a n eq us L a Lt t t ud e abo ve
the m.d.p ., bu t t he t " mp"rature a nd ba i lls t i c
densl t y need s e para te c on s i d e r a t i on . Th e t eM­
pe r a tur e a t the ba t t.e r-y i s o b t a l ned either by
d i r oc t ob s e r vn t l o n or by r-or-r sc t t ng to the
l eve l of the ba t t e r y t he t",moera t 'lre ~i ven in

·IX·

" 6..8 ..2"



-x-

"6-8-2 "

6" GUNS, IU S9? I'll, IU 90 S , "'1 90 '3 "'I a nd 1'l190S "'II

the f irst group of the me teorologica l messa ge .
Thi s co r rectio n is made by means of the Thermo­
metr i c Form ula , Pa rt lB .

the ba llist ic d en s i t y depe nd s up on the ma x i ­
mum ordina t e considered , Any on e of the 7 fi gure
group s of t h e message g i ve s t he bal li s t i c d e ns i ty
f or a certain maximum or di nate me as ured fr om t he
m,d . p. Thi s densi ty when c orr e cted by mea n s of
the Den s i t y Formula, Part I B, b e c ome s t he ba l l i s t i c
density for tha t max i mum ord i na te measure d fr om the
battery.

When standard Coast Arti llery i nstruments lire
not availabl e, it is ne ce s sar y to prepare firi ng
d a t a by computat i ons, u s i n g t he f i ring t ab l e s a s
ex pla i ne d he r e aft er .

USE OF THE TABLES

For convenience in referenc e , the di f f e r on ­
tial variati ons and the c o rr e s ponding c orrect­
ions will be consider ed in three gr ou ps. The de ­
signa tion of the gr oups of c orr ec t i on s, in t he
order in which they w111 be t r ea t ed, are:

Po si tion c orrect i on s,
I'a te riel c or r ectio ns, and
Wea ther co r rec t I ons ,

This grouping cor r e s pond s in a ge n era l wa y to the
order in which the da ta f or t he co r rect i o n s a r e
obtained . When the cor r ec t ions r e f er to c ha ng e s
in deflect i on or in height of bur s t , t hey a re s o
indica ted . OtherWi se t he y refe r t o c ha n ge s in
range. When a ll the va r iation s f r om s t and a r d are
numerical ly s mall, an d henc e c ompa rable i n ma gn i ­
tude, it is kn own tha t a sl i ght inc reas e i n f o rmal
a ccuracy is s ecured by ma k i ng t he se c o r r e c H a ns
successively; that i s , by c o r rec t i n g the map
range to account f or the first varia t i on c on­
sidered, and using the resul t i ng fi r s t c or rected
r ange as a bas is for de t erml n i ng t he magni t ude of
the s ec ond vari a tions, an d s o f orth . I n most
ca s e s which "il l oc cur in practi ce, thi s i nc r ea s e
in formal ac curacy is me aning l ess , s i nc e the da t R
themselYes a re seldom kno wn wi th s uf f i ci ent re­
finement t o warrant t he slight e ppar e nt ga I n i n
a c c uracy. Co n sequently , fo r gen e ra l us e " i t h
thi s tab le , a l l cor r ect i ons may be cal c u late d on

~J1l...h-.~ 1't1l ~L......M~~')R-,--M}_qO'3 "'I_~<L.~.10-'LJH I

the bas ts of th!> s am", fundamentlll qua nttty, namely ,
the maprange . A t t he s ame t tme s houl d i t pr ove
more c on ve n l e n t , the re is no ob j e c t i on to imp os­
ing t he correc t i o ns auc c e s s I v" ly, e xc e o t " here
so meo ne o f t he c o r r ec t Lons is muc h large r t ha n the
o the rs . The o nl y CFtSe " hl ch occur s f r eq ue n t l y
e nou gh to " ar r a n t pa r t t c ul a r con s idera t i on I s
that o f a l ar ge eo r r ec t l on due t o he i gh t o f ta r ­
ge t. For thi s si t ua t i on i t has been ve rif ied
t hat great e r a c cu r acy is s oc ur ed by i mpos i ng si ­
lIIu l t a n e o us l y the ve l ocity a nd he ig h t o f si t!'
ccr- r ec t Lons t han by I rnpos I nil; these co r r ec t i on s
suc c e s s t v e Ly in p i t he r o rd e r .

( a ) posit i on Cor rection s Ilre d e te rm I nable
a s s oon a s the re l "ti ve l oc a tto n of g un a nd t ar ­
ge t i s known ; For la nd I'L r t ng , t he ir ge og raphi­
ca l l oc a t i on " ou l d d e te rmi ne bo t h the map r an ge
a nd t he difference in aLt.t t ude ; f o r s ea c oa s t ba t ­
t er ie s , the he Ight of the t ide ma y a l s o be re -
qu t r s d , Pos i t i o n c or rect i ons co n s I s t o f t hos e
fo r d i f f e r e nc e i n a lt itude o f gu n a nd t a r ge t ,
c o r-r s c t. Lo ns f o r Ro t at ion o f t he F:a r th may b e r e ­
ga rded as Po s iti on Cor r ec t i on s . Th'! d r if t m"y be
r e gRr d e d a s n nc e s s i tli t t ng A pos i t I on c or r e c t inn
i n de f lect ion , the can t e f f ect d ue t o the c a r ­
ria e e no t be i ng l ev e l a lso nec e s s itates a pos i­
t i on c orrec t t on i n d e f lection sinc e it I s d ete r ­
minable f rom a kn owl edg e o f the ma p r a nz e .
Ta b les B a nd C gi v i ng " Pos i ti on " f fec t s " , may be
en t er ed "i t h "Mli p r a nges " a s one &r gume n t a nd
" Heig h t o f Tar ge t" A S the other a rgument . The
pos I ti on e f f e c t must b e a lgebra icall y subt r a c t ed
f r om t he map range t o de t e r-rnI ne t he geogra pht c a 1
d i stAnce t o t he l eve l poi nt on t ha t t r/l j ee to r y ,
or its co n t i nua tion , whi c h , un de r stRnde rd c nndi ­
li ons, pa s s e s thr ou gh t he targ p.t.

( b ) ~a_t eri eUorrec-l.!Q!} !:! a r e d ete r mi Ol,b l e ,
f or a g i v en range , " he n the "e ig ht a nd the mar k ­
i ngs of t he pr oj ect ile a nd t he r elatively pe r ma­
ne nt c haracter is tic s of t he pa r t i c ul a r p i ece
a nd powde r l o t a r e kn own . These co rr ection s
consi s t o f thos e f or ( 1) vs r La t Lori s f r om nor ma l
i n " p.i g h t o f project i le , ( 2) es tima t ed cha nge i n
muzz l e ve l oc i ty , (Y - Y.), d ue t o the c ondi ti o ns
of t he pi e ce or o f t he powde r when t he po" de r is
at s t andard powd e r t a mpe r-u t ur e ( 70· F.). The
corr e c t I on on acc o un t of va ria ti on in weight o f
pr oj p c t lle is us us l Ly ob ta i ned f r o m Tabl e D,
Part 2, for any gi ven mll r l< l ng. The e s t l mtlted
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change in muz zl e ve l oc i ty is c all e d the vel ocity
ad jus t men t , V - V., and is mad e by ref e r enc e to
the r ecord ot performanc e of t he particul a r piece
and powder lot , or o ther empi r ica l methods. Us ua l­
ly the results of obse r vati on of previous f i r i n gs
are available. The n ecessa r y co rrection i s the n
found by the use of t he effec ts tAbul a ted i n Pa r t 2 ,
Table F.

(c) Weather Corrections a r e d e t ermi na b l e
only upon receipt of the r e gula r meteo r o l o g i c a l
message or other reports of ob s e r vati on mad e a t
or near the time of firing. The se cor r ec t i on s
consist of tho~e for (1) a i r dens i ty , (2) a ir t em­
perature (elasticity effect), (3 ) r ange " i nd , (4)
varia tion of the powder temperature from sta ndard .
The deflection etrect of t he c ro s s Wind may be r e ­
garded as l eading to weet her co rrect i on s . The ai r
densi ty, air t empe r a ture , r ang e " i nd , a nd cros s
wind, to be u s ed in any case are, respect i vely ,
the ballistic d ensIty, temperature a t t he ba t t e ry,
ballistic range wind, and ba l list i c c r-os s ,.,i nd ,
all as given i n or obtained from t he me t eo rolog­
ical message . In the absenc e of such inf or ma t i on
it ,.,ill ordinarily be necessary t o ut il ize suc h
observati on of ai r c ondi tions as c a n be ma d e at
the battery. Th e maximum ord i na te c o r r e spon d i ng
to the map range f or use wi th the Me t e oro l ogtcal
Message is f ound in Part 2 , Tabl e A, column (8) .

The ballisttc wind, g t ve n in s pe ed a nd di ­
rection, is re~olved into c ompon ent s along and
across the lin e of f i r e by means of the c hart
of Part lAo The range c omponent i s the bal ­
listic rang e " ind t o be us ed "i th Par t 2 ,
Tabl e I. The cross com ponent i s t he ballistic
cross wind , and the resul t ing d e f l ecti on e f fects
are found by reference t o Pa r t 2, Table J . Th e
effect of the .,ariations of the po,.,der tempe r a ­
ture from the standa r d powd er- t empe ra t u re i s
f ound as the effect of a n equiva l ent change i n
muzzle velocity! Thi s mu z zl e ve l oc t t y c ha n ge
may be read from Part 1, I.

The algebraic sum of a ll of t he ra nge
effects hitherto men tioned , na mely, of t ho s e
due to position vari a tions, mate ri el va r-t e t.t o ns ,
weather variations, are ad ded t oget he r a lg eb ra ic­
a lly and this a lge bra ic sum sub t r acted from the
map r a n ge. Thi s s moun t s t o c ha ng i ng t he s i gns
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of the effects, thus c o nve rt t ng t he m tnto the cor ­
r sc t t ons d e s t r-ed , a nd then add t n g the cor r ec t f on s
t o the map ra n ge . When the se ca l cul ations are ma d e
prevtous t o a s e r Le s o f r t r t ng s , t he r e s u l t i s
kn own a s the tnlttal ra nge , be l ng the r a nge at
" hl ch firing I s b e g un . With it , entry t s ma de tn

~~~~o~i o~a~~6r~~d a~~o~h:l~~:~e~~?~~~~g(;)g;~ g) .
The d p.f l ec t i on e f fect s , " hpn a dd ed a lg e br a i ca l l y
g l ve t.he to tal deflec tton eff ..c t , and a change of
stgn gt ve s t.he d e f l e cti on c or-r-r-c t.t o n s t o be used
" l th t he oanorami c s t g h t .

Whe n ob s e r va t Lon o f fire i~ pos stble , the
center of t moac t f o r s uc c e ed inl( r ounds i s ad ­
jus ted t o t h~ cent er of t arget on thf> bll!l i~ of
r oun ds a l rea dy ob s e r ve d , a nd t he r a ng e corres­
pond i ng to the r esul t ant s e t t I n g is called the
ad j us t e d ran ge. Th e d ifferenc e be t ween t he ad­
jus t.e d r a nge a nd th.. t n i ti '!.!.2:~~ AS d .. fi ned
a bo ve t s as sum ed t o be clue to " VA r i a t i on " h i ch
nec essi t at es a corr ecti on to be a ppl t ed upon
V - V

O
' Th e va l ue of V -V. thus con t i nual l y

r ev t sed , I s ca Ll ad t he ve Loc t t y a d lustment a nd
requires re fe r en t'e t o Pa r t 2 . Tab l e F". It i s
used in the ne xt ftri n g o r tn f i r i ng at a d if­
fe r ent r a ng e , a nd is t hen co ns lde red as a ma ­
te r il' l c o r r ect i on .

The f'o Ll.owLng eX8mple t Ll u s t r-a t e s thp. us e
of t he tables :

Giv e n: 6" Gun , I'll ~97 MI . moun t ed on the Dis­
aopearl ng Ca r r Lage ,
Tab ular MU T. zle Ve lot' i t y ~ 2700 f/s .
Pro jec t ile, H. F:. S h"ll , Mar k II.

Dat a as t o Po~ i t i on

Al t itud e o f battery ~ 4 50 f t. a bove
sp.a Ip.vel.

Map r a nge to terget ~ 11930 ya rd s.
Heig ht of target % -432 ft. (4 32 f t .

belo" gun).
Az lmu th of t arget (liessur ed c l oc k­

"ise fr om t he North) ~ 1,37 mtl s
( n O . 6 ) •

L8 t i t.ude o f gun '" 1.2 0 No r th.
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Fr om t he Mf't ec' r ologi ci-ll Mps s a i;e
t he f oll owin g Ln fo r-ma t t on I s ')t>t h l n" d :
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Par t 1 , r an d Is - 18 f/s. The effect o n
ra nge t hu s occasi o ned I s f ound I n the
sa me mann e r as ab o ve f r om T'a b l.e F , t o b e - 8 ) yd s ,

To obtai n the e ff ects of t he re ­
mai nin g va r t s t t ons t he met.e orolog lc lIl
mess 81',e mus t be dec l phered and s uc h I n ­
f o r ma ti on a s I s a pp l Lc a bI e t o t he par­
t icula r t r aj ecto r y c on s i de r ed mus t b ..
u t t l t za d ,
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- 6 . 6 ml ! h
-IU' ml ! h

Alt l t lHle o f t h" m. d. D. a bo ve m,'an
sea l eve I 100 f t.

r';m ~ prll t llr c at the m.d. p . 62 ° F .
Azi mut h of the hn l l I s tt c win d ( ror

g r ou p " 3" ) ~ 90() mt l s
V"l oc tt y of th" ball t s t t c wind

(for t:ro up " J" ) 11 ml / h
Ba l li s tic Ire ns tty (f or g rou p "3 " ) 95%

Fr om c olumn ( 8) of rfiLle A, the
ma xJ mum o r d i na t e I s fou nd t o b.. a bout
2' I()O f t. s o t ha t I n Hdd ttl o n to t h.. In­
t r-od nc to r-y t n r or-ms t t o n ob t a t.ned I n t llp.
met oor-oLoa t cn I me " ''''f p onl y t hat gr oup
of the mos s a ge numbe r-ed 3 an d whic h
gI ves da t.n f or a max imum o r-d t na t.e of
:J' )' )() f t. wtll he u s e rl ,

Using t he Wi nd Crimporion t Cha rt ,
Pa r t lA . wI t h 11 mt / h AS th.. " I nd ve l ­
oc ity we hll ve c o r-r-es pond l ng t n '.1.63

~~~ s 8 A C ~ ~~~ ec~~~~~:~~:' W
W
X 0~f

Y

The c o mpo nr-n t s of 1 ml !h a r e
dded t o the corres pond I ng eo mpon­
rt s of 10 ml /h t o nb t a I n t he COID ­

...e nts of 11 ml ! h

To ob t a i n the c ompon e nts of ti le ba llisti c
wind , It I s n ec e s s n rv t o ~ p. cure f r om t he
!,p. ~ orded a zl muths o f t.s r ge t <i nn ba Ll Ls tl c
wl.nd , the c ha r t d t r oc t.t on o f t he wind f or
which t hs line of f tre I s t he r e f e r e nc e
dl rect l on . Suh t ractlnp, /. 3 '1 mtJ s fr om
590() mt l s , we nave f o r the e h...r t d l -
r ..c t t o n f rOID wh l r h t ho wi nd I s blowI ng 51.63 mi l s

6" GUlfS. 141897 I'll. M1908! M190 8 MI a nd J'!l9 0 8 "'II

Data a. to Materiel

Marking of proJ ectil e •
Pr e limi n a r y Velocity Adjustment ( V - V0) =

- 18 f/s (1 8 fl s be l ow ta bular vel oc ity)

Weather Data

Required: Quadrant El ev a ti on a nd Deflecti on Set ­
ting.

Temperature of Powder = 62 ° F .
Meteorological M88:'! age: MSL MSL 30 162 06 20799

1620898 26 009 97 3 591195 1.6009 92

Solution: The tables Parte 1 and 2 are us ed
throughout.

(a) Posi tton Correction :'! f o r Ra n ge

Entering Table B, f o r t arget
below gun, we find c orresponding to a
map range o f 11930 yards and a he ight o f
target of - 43 2 ft. a range effec t of +332 yd s ,

Entering Ta ble E , fo r e f f e c t
on range due to Rotation of the Earth ,
we find, corresponding t o a La t t t.ud s of
42" and an a2:imuth of 24 °. 6 a r ang e ef -
fect of HI. yds ,

(b) Materiel Corrections f o r Ran ge

Enter ing Tab l e D, we find t he
effect on range f or a ma rking o f • on
the projectile to be - 30 yd s ,

I n a similar mann er, f rom

i~~l:/~s~~lD~i~~ J~~r:~;:c~fo~l ~a ~,:
in muzzle veloc i ty to be -83 y ds ,

(c) Weather Corrections for Range

The actual or e s tlmsted t e ll­
perature of powder at t he time of f ir i n g
being 62" !"., Lne t.ead of the standa rd
t empera ture for powder at 70 ° F., a cor ­
r ection must be introduc ed . The ef f e c t
on mu z zl e veloci ty is obta i ned fr om

-XIV-
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The tota l range correction I s
obtained by me r ely changing t he s i gn
of t he t otal r ange eff e c t , I t is - 1. 72 yd s .

-X Vll-
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The d e f l.e c t Lon ",f fect d ue t o
a -8 .8 ml!h c r o s s wi nd (fr om l e f t. t o
ri ght) Is found fr nm Ta b 1" .r t o
be -I.. b mils 0·,26

The .d " fl e c t l o n f' f fe c t s a r «
f ou nd In H s t mtl a r manne r .

The e levati on c o r r-es pond t ng t o
the co rrec t eo r ang" o f' 11 4 5'1 y d s ,
Is f ound in "i ther c olumns ;, o r 3 of
'l'ab l e A. It is ?0 7 . 0 mil s = 1l039'

Th e c orrected range, f ound by
add i n g a I f:pb r a I c a ll y the t o t.a 1 c or ­
r ec t t on t o t he map r a n ge (or whRt
Is the s a me th i n g , sub t.r ac t i ng the
t ota l e ff ect) , 1 s 11 9 10 yd s , - I.I.£' y d s ; ,
I . ... 1l/.''1 yrls.

The d e f l e c t t on ",fff' ct d ue t o
r o t a ti on of t.h e eerth fo r II la t l -
t ud e or 1.? 0 North a nd An a z l mut.h of
? I.o . b ls f' o und f rom Tn bl e K to be

- l.0 mils = 0 " . 06

The rlrl ft I s f ound from c nl ­
umn s (1 1) o r (11.) o f Ta b l e A t o
be - 17+ mils = - 1 ° .00

The tota l deflection ~.uect

is obta Lrie d by a do l ng algebra le a l ly
the separate defl ectlon " f f f'c t s . I t
hAS the va l us of - 4 .6 - 1 7-1.0 =
- 23 mil s o r -o o, 2h -l° . 00-() 0.h =
-1.)0 (to nearest I) . O ~ o f a degree)

The t o t a l d ef'Le c t.L ori correc t ion
Is ob t a I ned by mf'r f' ly chllng-rngtr.e­
s t r n of t he t o t.a L df'fleetl on effect .
It -Is + ;'J mll s or +1 °. ) 0

The d e f' Le c t f o n set ofr at the gun
will be +23 mi Ls ( 23 mils to the l e f t )
whe n t he t.a r go t I s ll s f'd as aimlng po i n t.
For any other a im ing po i nt 23 mi ls must
be add ed to the rl"fl ectl on of t he t a rget.
To ob t a i n the a zimuth se tting it mus t be
r ec a Lt e rt t ha t d e f l e c t. Lo n s an d azlmuths
a r e mea au r-ed In op po s I te s en s es. The cor­
recti on o f +2) mll s In d e fl ec ti o n I s the

-1 yd s ,

Using the Thermome t ric Fo rmula,
Part IB, the decrease in tem pera ture
for thi. h ei ght is 1° F., so t hat
the tempera t ur e f or the battery i s
61 ° F,

tempe~~;~~;n1ei:~~rc~ty)eeD~~tt~~
r ange for a temperature o f 6 1 · F . (or
2 · Fahrenheit above the norma l tem­
perature of 59 ° F .) t o be

The ballistic density given in
the meteorol og ical message for this
trajectory cannot be used dir ec tly
since the battery is 350 ft, a bove t he
m.d.p.

Using the density formula, Part
IB, the d ecrease in density f or thi s
height is 1% s o that t he balli stic
density for t he battery Is q4%

Entering Ta b l e Ga, we find t he
e f f e c t on range for the balli s ti c a i r
density of q4% (6% be Loa normal ) t o be +3 11 5 yds .

The t otal range effect i s n ow ob ­
tainElJ! by adding t he sepa ra t e r e n ge
effects alg ebraically . I t has t he
value of +)) 2+14- J O-83-83 - 6 2- 1+ J 85 = +4 72 yd s.

The t e mpe r a t u r e at the m. d.p.
given in the Met e orological Messa ge
cannot be used directly s i nc e the
battery is no t situated in the m. d .p.
but is seen to be ab ove the m. d. p . 3 50 f t .

En t er ing Ta ble I, we find t he
e ffec t on r ange for -6 .6 mi / h r ange
wind (the n eg a tive sig n i ndi ca tes a
he ad wind) to be -62 yd s ,
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same as a correction of - 23 mi ls in a zi­
mut h . The azimuth s ett ing then is 437 mU s _
23 mils = 414 mUs or 24 ° .6 - 10. 3 = 23 0.3

" 6-B-2"
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0 0 10 . 9 21.9 32.8 4 3.7 54 .7 65. 6 76 .6 87.5 98.,

100 109.4 120 .3 13 1.2 142.2 153.1 164.0 175.0 18 5 . 9 196. 8 207 .!
200 218.7 22 9. 7 240.6 251. 5 262 .5 27 3.4 28 4. 3 29 5 .3 30 6.2 31 7.1
300 328 . 1 339 .0 350.0 36 0 . 9 371.8 382 .8 393 .7 404. 6 415. 6 426. ~
400 437 .4 448. 4 459 .3 470.2 481.2 492 .1 503 . 1 51 4 . 0 524 . 9 535.;

500 546 . 8 5 57 .7 568.7 579. 6 590. 6 601.5 612.4 62 3 .4 6 3/, . J 64 5.;
60 0 65 6.2 667 . 1 678. 0 68 9. 0 699.9 71 0. 8 721. 6 732.7 74 3.7 7 5 4 . ~
700 765 .5 77 6.5 787 •..; 79 8. 3 809. J 82 0 . 2 83 1. 1 842 .1 85 3 . 0 864. t
BOO 874.9 885.8 89 6 . 8 907 . 7 918 . 6 92 9 . 6 940.5 9 51. 4 96 2 . 4 973. :
900 984 . 2 99 5 . 2 100 6.1 1017.1 1028. 0 10 38 .9 1049. 9 1060. 8 10 71. 7 1082,'

1000 1093.6 1104.6 1115. 5 1126.4 11 37.4 1148. 3 115 9.2 1170. 2 11 81 .1 11 92.(

YARDS 0 10 20 30 4 0 50 60 7 0 80 9 0

0 0 9 . 1 18 .3 27·4 36 .6 45.7 54.9 64 . 0 7 3. 2 !' 7 . :-
100 9 1. 4 100 . 6 10 9.7 118.9 12 8 .0 137.2 14 6. ) 155.4 16 4. 6 173 . 7
200 182 .9 192 .0 201. 2 210 . 3 219 .5 228 . 6 237 . 7 246 . 9 25 6.0 265. :?
3 00 274 ·3 28 3 . 5 292 . 6 30 1. 8 310 . 9 32 0 . 0 32 9 . 2 338 .3 34 7 . 5 356 . 6
4 00 36 5 . 8 374·9 384 . 0 393.2 402.3 411. 5 420. 6 4:?9. P 1,38. 9 1,48 . 1

50 0 457.2 466. 3 475.5 484. 6 493 .8 502.9 51 2.1 521. 2 530.4 539 .5
600 548 .6 557 .8 566. 9 576 . 1 58 5. 2 594.4 603 . 5 61 2 .7 671 .8 63 0 . 9
700 640 .1 649 .2 658 . 4 667 . 5 676.7 68 5 .8 695 . 0 704.1 71 3.2 72 2 . 4
800 73 1. 5 740. 7 749 .8 7 59. 0 768 . 1 77 7. 2 786 . 4 79 5 .5 804 .7 813 . 8
900 823 . 0 832 .1 84 1.2 8 50. 4 85 9 .5 868. 7 87 7 .8 8117 .0 896. 1 Q0 5 .J

1000 914 .4 923 .6 932 .7 941.8 9 51. 0 96 0 . 1 969 .3 978 .4 ')8 7 . 6 99 6 . 7

DENSITY FORMULA

0 . 3% % p ECREASE IN AIR DENSIT Y Jo'OR 100 FT. INCREASE IN ALTITUDE

0.3% '" INCREASB IN Am DF.NSlTY FOR 100 FT. DECREASE IN ALTITUDE

33 8
51 6
69 3

871
1049
1227

320
498
676

8 53
1031
1209

~6-B-r

302
480
6 58

836
I OU
11 9 1

1 36 9 1387 1404
151.7 1~ 64 1 511 2
mils)

284
462
640

818
99 6

11 7 3

8':1 10 7 124 142 160

7

26 7
444
622

800
97 8

115 6

71

249
4'27
604

782
960

1l ) P.

53

231
40 9
587

76 /,
942

1170

7/,7
9 '21,

11 02

19 6
373
551

72 9
')07

1084

o

o

178
356
533

Na t ural Tr tl' on omet r lc Functions

7 11
8il9

1067

1'244 1262 l"PO 1298 13 16 1)33 1351
1422 I u..W l.J.5'J 14 76 I 14 93 1511 I S:?9
1/"00 (C o nv e r s t on Fu c t o r , 1 ° '" 17 . 7777
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00

10
20
30

40
50
60

70
80
90

PART IF

PART U;

Degrees

Angu I a r- Conve rs Io n Table - Degrees t o mils
...-- --,---,--- - - -

IIll s Ii. Sin. N. Co s . N.TR n. N. Cot . lU I s N. S in . N.C os. II. Tan . N.c ev.

0 0 . 0000 1. 000 0 D. OOOO -- -- - - 8 00 0 . 70 71 0 . 7071 1 . 00 0 1. 00 0

50 . 04 91 . 99 88 .0491 20. 3 ~5 R50 . 74 , 0 . 6344 1. 21 9 . 9063
100 . 0980 . 99 52 . 09 8 5 10.15 3 900 . 77 J O . 6 344 1. 219 .8207
150 . 1467 . 98')7 . 1/,8 3 6 .7/,.1 9 50 . 80 32 . 59 57 1 . 341l .74 16

200 . 1951 . 980il .199,9 5 . 027 1000 . 831 5 . 5556 1. 497 .6682

250 . 24 30 . 97 00 . 7 50 5 3 . 992 1050 . 8577 . 5141 1. 66 8 . 59 94
300 . 2903 . 9569 . 30 3J 3 .297 1100 . 1l ~1 9 . 47 14 1. 871 . 5345
350 .3 369 . 94 15 . 3571' 2 . 795 11 50 . 904 0 . 427 6 2 .11 4 . 4 730

400 . 3R/7 • 'J239 . 414 2 7. 1,14 1200 . 92 39 . 3827 2 . 1,14 .4142

450 .4 /76 . 904 0 ·4'7) 1) 2 . 111, 12 50 . 941 5 . 3369 2 .7'15 . 3578
500 . 4714 . ~ 8 1 9 . 5: 4 5 l. e 7 1 13 00 . 9 569 . 290 3 3 . 297 . 30 33
550 . 5141 . 9-577 . 599 4 1 .66"- n5 0 . 9700 .21, 30 3 . 997 . 25 05

600 . 55 56 . 1l3 15 • (,f,R7 1 .497 H OO . 9POR . 1931 5.027 .1 989

650 . 5957 . <1 0 32 . 74 16 1. 34 8 14 50 . 9892 . 14 67 6 . 741 . 14 83
700 . 6344 . 77 30 . P207 1.2 1';1 1 500 . 99 52 . 0980 10 .15 3 .0985
750 . 6716 .741 0 . 901,3 1. 1 0 ~< 1 550 . 9988 .0491 20 .355 . 049 1

800 0 .7 071 0 . 7071 1 . 000 0 I. L' OO 1 60 0 1.0000 0 . 00 00 - -- - - - 0 .0000

9070605040

YARDS TO llETF..RS

30

METFllS TO YARDS

meter '" 1. 09 36 yd s .

1 yd '" 0 .91440 met ers

2010o

PART 1C.

PART lB .

PART 10 .

THERIIOIllETRI C FOHIIULA

*0 F . ~CRJo;A5E IH TFJlPFJUTURE Jo'OR 10 0 FT. .I!lCREASE IN ALTIT UDE

r r , " INCREASE IN TEIIPERATURE Jo'O R 10 0 FT. DECREASE IN ALTIT UDE

lIETERS

- 4 -
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TABLE OF SLOPE COEFFICIEN TS

sin w/sin (u>+n) .

~n , po s I t I va (r-e l a t Ive f orward slope)

-u ."
1 2 J 5 10 15 20 JO 40 50

10 20 :31 51 102 152 201 297 J88 472 1 ,600

50 .R 1 .71 .1, 2 . 50 . JJ .25 . 20 .15 .12 .10 . 05
100 . 93 . 8 ) .77 . 66 .50 .40 • J 4 .26 .21 .1 8 .10
150 . 94 . 88 .63 .75 . 60 .50 · 43 . 36 . 2 9 .2 6 . 15
200 . 9 5 . 91 . 87 . 60 . 67 . 58 . 51 . 42 .J6 . 32 . 20
250 . 96 . 9 J . 6 9 .83 .72 . 6J .57 .48 . 41 .37 .25
JOO .97 . 94 . 91 . 86 . 75 .M . 61 . 52 .46 . 42 . 30
J5 0 . 97 .95 . 92 . SR .7Q . 71 . 6 5 . 57 . 51 .47 .36
400 .98 . 9 5 . 9J . 8 '1 . 8 t . 74 . 69 . 6 1 .55 .51 . 41
500 . 98 . 96 . 9 5 . 92 .8 5 . 79 . 74 .67 .1,2 . 56 . 5J
600 . 99 . 97 . 96 .93 .et . 6 J .78 . 72 . 67 . 64 . 67
700 . 99 .98 . 97 . 94 . 90 . 85 .82 . 76 .72 . 69 . 82
800 . 99 . 98 . 97 . 9 5 .91 . 68 .8 5 . 80 .77 .75 1. 00
900 .99 .98 .98 . '}6 .9J . 90 .88 .64 . 81 .79 1.22

1000 . 99 . 99 .98 . 97 . 94 . 92 . 90 . 87 . 8 5 . 84 1. 50
HOO . 99 . 99 . 98 .98 . 95 .94 . 92 . 90 . 89 . 88 1. 87
1200 1.00 .99 . 99 . 98 . 97 . 95 · Q4 . 93 .92 .93 2. 41

~-n , po s itIve ( re lat ive rev erse slope )
f, 1 2 3 5 10 15 20 JO 40 50

10 20 31 51 102 152 201 297 3 86 472
Ul

50 1.26 1.69 2 . 57
100 1.11 1.26 1.44 2 . 0J
150 1. 07 1.16 1.2 5 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 1.20 1.50 2 . 00 2. 99 94 . 66
350 1.03 1. 06 1. 09 1.16 1. 39 1.74 2 • .31 6.46
400 1.02 1.05 1.08 1. 14 1.32 1. 59 1.97 J .78 31.39
500 1. 02 1. 04 1.06 1.10 1.24 1.41 1. 63 ;>. 38 4.3 J 1 7 .31
600 1. 02 1.0J 1.05 1.08 1.18 1. 30 1. 46 1. 89 2 . 68 4·44
70 0 1.01 1. 03 1. 04 1.07 1. 14 1.24 1.35 1.65 2.10 2 .86
800 1. 01 1. 02 1. 03 1. 0 5 1. 12 1.19 1.27 1.49 1. 80 2 . 24
900 1. 0 1 1. 02 1.0J 1.04 1. 09 1.15 1. 22 1.39 1. 60 1.90

1000 1. 0 1 1. 0 1 1.02 1.04 1. 08 1.12 1. 18 1.31 1..47 1.66
H OO 1. 01 1. 01 1. 02 1.03 1.06 1. 10 1.14 1.24 1.37 1. 53
1200 1. 00 1. 0 1 1. 01 1.02 1. 05 1. 08 1.11 1. 19 1. 29 1.41

PART lR
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n " Slo pe wi t h r e s pe c t t o line of sit e (per c en t an d mi 1s)(n • n ' -11+3(0).
Di rec t i on s. lIu lt i ply range pr ob ab l e er ror (from rang e table) by
coeff ic ient shown abo ve. Here ,,> denotes t h e an gle of fall (measu r ed
to line of si t e) (for pr act lca 1 pur pos e s e qual t o t h e ran ge t a bl e a ngle
of fall whic h i s i ts v s Lue for site 300 Ill, I.e. for a level trll J ectory ) J
n t , t he quad rant a ngle of slope, positive for forward s l o pe (ground
r I s In g i n en emy d irect i on), and neg at i ve f o r r ev e r s e slope (ground fal l ing
Ir. enemy di r e c t i on ) I s - J OO, t he an gle of site , positive f or targe t
above gun , nega t i ve for target be la.. Il;un; n( n:n '- s +J OO) , the slope re­
lat ive t o the l ine of s ite . NOT E. The n u ad r-a n t; angl e o f fa l l , w':w- s +300 .
Example: Olv en targe t on r e ve r s e s Lope betwe en contour Lr n e s 130 ft.,
and 140 ft., lDe An distance be t .. een c orrour-s • 67 ft . , site : -20 mils ,
(5 " no) , a ng Le of f a ll ( t.abu La r.ed ) • 2 50 mils , range proba bl e err or
( in r an ge table) = (1J yd.
Then , n' ( t n per cent ) : 100 U_Q-:liQ = - 15(~) or - 152 mUs, n' -s+JOO·

() 7

- 152-(-20) = -132 ~1l 9 . Lnt.e r po La t tng \Jet wee n 1. 67(for 102 mils) and 2.52
(for 152 mll s) , slope c o e f'f Lc t r-nt = 1. 67 '.:ill x 0 .85 '" 2 .18 . Hen c e, rang e

50
probabl e error t o be us ed " 2 . 18 x ,Q3 yd . " 18 1 yd.

P . R.

1/21>

t '" Fa ctor
. 476936

TABLE OF PROBAB I LITY FACTORS.

Jt •
"Prob" % 2 e- t dt where

1: 0

Cen t er of Imp&ct

For ( 60}-aone, F • ~ • 1.2, hence fr om t able, Prob •• . 58
2·(30)

GiTen: Zone, normal to line of fire , 40 yd s . wi d e , 60 y ds.
from cent er of 1I'Ipact.

Probable Error in Ran ge, 50 )'{1 s ,

To determine probable proport i on of hi ts in zone.

For (60 + 40) - aone, F • 2(60 + to)• 2, hence from table,
2 (50

Prob •••821

SUhtracting, Prob. for t he tw o zones Whic h t o ge t h er sati sfy t he
condition, •• 82 - .58. Hence, Pr-ob , f or either OI1 e o f t he two
posalb1e zones deflned, is 1/ 2 (. 82 - .58) a 1~ .

Explanationl "Prob." is the probable propor tion of shot s f a l l ing
in an interval of width F times t he f iety per cen t zon e ( or
2 F times the probable error) with center o f impa ct i n the
middle of the interTa1; F is th e "pro ba b ility f actor".

Example:

J. less accurate but frequently IDore convenient apprax1mat l on I s
g iTen by the "Dispersion Ladder '"

Factor Prob. Factor Prob. Factor Pr ob. Fact or Prob.

0.00 0.0000 1. 00 0.5000 2 .00 0 . 822 7 3 .00 0. 95700.05 0.0269 1.05 0.5212 2 .05 0. 83 32 3 . 05 0 . 96030.10 0.05 38 1.10 0 .5410 2 . 10 0. 84 33 3 .10 0 .96 J50.15 0.0806 1.15 0 .5621 2.15 0. 8 530 3 . 15 0.96640.20 0 . 1073 1. 20 0.5817 2 . 20 0. 8622 J . 20 0. 96910.25 0.133 9 1.25 0. 6008 2 .2 5 0. 870 9 3 .25 0. 97 16
0.30 0.1604 1.30 0.6194 2.3 0 0. 8792

t~~
0 . 9740

0.35 0.181,7 1. 35 0.6375 2 . 35 0.8871 0 . 9762
0.40 0.2127 1.40 0.6550 2.40 0 . 8945 1 • .l..0 0 . 9? 1T2
0·45 0 . 2385 1.45 0. 6719 2 · 4 5 0 .9016 J .5 0 0.9JIT7
0.50 0.2640 1.50 0.b883 2. 50 0 . 9083 3 .60 0 . 9R480.55 0.2893 1. 55 0.7042 2.55 0 . 9146 3 . 70 0. 98740.60 0. 3143 1.60 0.7195 2 .60 0. 9205 ~ .8 0 g : ~~i~0.65 0 . 3389 1.65 0.734 3 2. 6 5 0 . 92 61 . 90
0.70 0.3632 1.70 0.7485 2.70 0 . 93 14 4 .00 0 . 991(J
0.75 0. 3871 1.75 0.7621 2.75 0. 9364 4. 20 0. 99540.80 0.4106 1.80 0.7753 2. 80 0 .9411 4· 40 0.9970
0.85 0.4J36 1.85 <..787 9 2 .85 0 . 94 54 4. 60 0. 99f11
0.90 0.4562 1.90 0. 8000 2. 90 0. 94 9 5 4 . 80 0 . 9988
0.95 0·4783 1.95 0. 8116 2.95 0 .95 34 5.00 0 . 999J

'l'hb gt.'ell differences in Pr ob , for e ven Integral 1t i Ii
of the probable error. lUll p e a



CHART FOR CHANGE IN MUZZLE. VELOCITY
FOR TEMPf:RAT URf. OF POWDER

DIFFERENT FROM NORMAL
iN= 1.68 (T -700)
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PROPEL L I ~G CHAR GE

Dr awl ng No. 71 -9-30

PART 2

DRAWING OF PROPELLI NG CHARGE

6" GUNS, 1418 9 7 MI , 1111 190 8 , JIIl90~ I4I e nd JIIl90 8 JllII

Wel g h t of Charge 29 Lb s , 3 oz. Smoke les s Powder.

SINGLE S~'l'ION CHARGE - JllUZZLE VELOC ITY 2700 Fl s

FVVWV\lV\lY..V\J\IV\~
I CHARGE 0" G 1897-1908

2 (.,nO

to
-;:-;

21," 0 I

2 700

2720

27(.,0

2 71.0

so70

EXAJIIP LE: - Su ppos e t empe ra tura
o f powder = S9 ° 1'. Sta nd" r ,1
muz z l e ve loc l ty ~ 2 700 r /s.
fr om t Ole c na r t , the c ha n ge ln
Ilu u le Ve l ocl ty 1. - 1,9 fl. a nd
the muzzl!! ve l ocity t o be '!x­
pected 1 s 2682 f / '8 .

6050:3020

rEJIlPERA'I'URE - DEGREES HHRE!lHEIT

10

n In .n ' n 0 0 60 7Q " ') 90 100

-I--
~
V

VV_
1-- 1--

0 - -- -- -- I - - -- 1- ~ - - - f--~

/ - - f- - f- f--

0
1/

V
7

----~--
0 /

1/

0 V
V

V
0

'"
I) /

V
/

- 1 2
o

- 10

Dl rectlons: - Enter cher t with t em­
perature of ;lowder. Fol low ver­
tica l line to t h e slan t ing line:
f rom t he re follo w the horizontal
line e l t her t o t h e l ef t ed ge of
t he c ha r t , whe re the change i n
muzzle ve l ocl t y ma y b e read o r t o
the right edge whe re the c o r ­
rected muzz l e vlllocity My be
read.

"6-8-2"

- 8-
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PART 2

6* GUNS, 'U~q7 " I, "1908, "1908 !IU and 10.908 !lUI

"O UlM'ED Olf DI SAPPEARING CARRIAGE

H. E. SHELL, JllARK II

FUZE, SHORT (I4ARK IV-)

MUZZLE VELOCITY = 2700 Fls

JUHP VARIABLE

TABLES A - K INCLUSIVE

B. I!. SHELL. JllARK II USED Ilf RANGE FIRllfG UPON WHICH THESE TABLES ARE BASED.

c:::::~~



., t'..,
III 0

5 ~

'2 Cl)

>a .....
Range - Eleva tion Change in Elev. Change in Range § '"

f or 100 yd s . for !l 5
cha nge in Range 1 mil 1 min >< ~

change in El ev.
III
:r: r-

(1) (2) () (4) (5) (6) (7) ( II) (9 )

yarde mils . , mils min yards yards feet f l s

0 - 1. 6 - 0 0 5 0 .7 2 .3 150.0 44 .4 0 2700

100 - 0 . 8 - 0 03 0. 7 2 .3 14 7.6 4).7 a
200 - 0. 2 - 0 01 0 .7 2.) 145.2 4).0 a
)00 +0.6 +0 02 0 .7 2.4 142.9 42. ) a

400 1.2 a 04 0 .7 2. 4 14 0 .6 41. 7 1
500 2.0 0 06 0 . 7 2 .1. 13"l.) 41.0 1 2565
600 2 . 6 0 09 0 .7 2.5 1)6.1 40 .) 2

700 3 .1, 0 12 0 .7 2.5 133 .9 )9.7 2
!l00 4.2 0 14 0 .8 2 .6 131. ~ 39.1 3
900 5.0 0 17 0. 8 2 .6 129 . 7 ) flo 4 4

1000 5.1! 0 1 9 0 . 8 2 .6 127.6 )7 . 11 5 24 )5

1100 6 .6 0 22 0 . 8 2.7 125.6 37 . 2 6
1200 7.4 0 25 0.8 2.7 1 23. 6 )6 . 6 7
13 00 8.2 a 27 0 . 8 2.8 121.6 36.0 9

1400 9 .0 a 30 0.8 2.8 119.7 )5.5 10
1500 9.8 0 33 O. I! 2 .9 117.8 34.9 12 23 10
1600 10 .6 0 36 0.9 2.9 11 5.9 34 .3 11.

1700 11.4 0 39 0.9 3. 0 114.1 33.8 16
1800 1 2 . 4 0 42 0 . 9 3.0 112.3 33.3 1 8
1900 13 . 2 0 4 5 0. 9 3 .1 110.6 32.8 21

200 0 14. 2 0 48 0 .9 3.1 10i!.9 32 . 3 2) 219 0

2100 15.0 0 51 0 .9 3 .2 107.2 31.1l 26
220 0 16. 0 0 54 0 .9 3.2 105.6 31.3 29
2300 17.0 a 57 1.0 3.2 104.0 30. 1! J2

2400 18 . 0 1 01 1.0 3.3 102.5 30.4 36
2 500 19. 0 1 04 1. 0 3.3 101.0 29.9 )9 2075
2600 20. 0 1 07 1. 0 3.4 99.5 29 . 5 43

i 2700 21. 0 1 11 1. 0 3.4 98 .1 29.1 47
2800 22 . 0 1 14 1.0 3 .5 96.7 28.7 51
2900 23 . 0 1 18 1.0 3.5 95. 3 28.2 55

3000 24.2 1 21 1.1 3.6 94.0 27 . 8 60 1965

-For disappearing carriage only.

+'

~
0

....
~.

~
Cl)

3
~

0.... ...
0 +'

An gl e of Fa l l '"
.,

0
Defl . ..... -Probable Error Ti me Rang e

~
d ue t o ..... in o f

Dr if t '" Range oer i , Fl i g hCD

(1 0) ( 11) ( 12 ) (13) (1 /.) (1 5) (16) (17) (i a) (1 9)

mils 0 I 1 o n - mi U . yd s. yds. sec . yds •

0 0 00 0 0 . 00 3 .40 21 0 0. 0 a

1 0 02 14'15 0 .1 100
1 0 0 5 71.7 0 . 2 200
2 0 0 7 4'11 0 .3 300

3 0 09 )62 0 .4 400
4 0 12 21'\6 0 0.00 ) . 40 21 0 0.5 500
4 0 1 5 235 0 . 7 600

5 0 17 200 O. lt 700
6 0 20 17) 0. 9 800
7 0 2J 152 1.0 900

8 0 25 13 ~ -1 - 0 . 0 5 3. 40 21 1 1.1 1000

8 0 28 121 1.3 11 00
9 0 31 10 '1 1. 4 120 0

10 0 ) 4 9 '1 1.5 1300

11 0 3A 91 1.6 11.00
12 0 41 84 - 1 - 0 . 05 3.J.O 21 1 1. 7 1 500
13 0 44 7 <1, 1.9 1600

11. 0 4A 72 2. 0 1 700
15 0 51 6 7 2 . 1 1800
16 0 55 62 2 . 3 1900

18 0 5'1 5/1 - 2 - 0 . 10 3 . 41 21 2 2 . 4 2000

19 1 0 3 55 2.6 2100
20 1 07 51 2 . 7 2200
21 1 11 411 2 .B 2300

22 1 16 4 5 3 . 0 240 0
24 1 20 l.J - 2 - 0 . 10 ) . /.1 21 2 ) .1 2500
25 1 25 1.1 3 . ) 2600

26 1 30 )9 ) . 4 2700
21l 1 )5 ) 7 ) .6 2800
) 0 1 40 35 ). 7 2900

) 1 1 4 5 )) -3 -0 . 15 ) . 41 21 2 3. 9 3000

- 1 3 -

" 6-8- 2"

F UZE, SHORT (lIIARK IV.)1'1 . V. 2700 FIs

- This is the Pro vi ng Gr ound Pr ob ab le Error .

H. E . SHELL , MAR K II

Part 2 , Ta b le A.
FUZE, SHORT (MARK IV·)M. V. = 2700 Fls

Part 2, Table A.

H. E. SRELL, MARK II
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G> ~.,
~

0
0....

1:
.,
>

0 ....
Range *ZleYat1on Cha ng e 1n Iilev. Change i n Ranga § '"<:

ror 100 yd s . ror !l
~change 1n Rang e 1 11111 1 1II1n ~change 1n P:lev. lI: i-'

(1) (2) ( 3) (4) ( 5 ) ( 6 ) (7) (8) (9)

yardll 51111 .. I lII11 s 111 n ya r d s yarde reet f/s

3000 24.2 1 21 1.1 3.6 94 . 0 27.8 60 1965

3100 25.2 1 2 5 1.1 3 .6 n .7 27.4 65
3200 26".2 1 28 1. 1 3.7 91.4 27.0 70
3300 27.2 1 32 1.1 3 . 7 90 .1 26.7 76

3400 28.4 1 )6 1.1 3. 1l 88.8 26.) 82
3500 29.6 1 40 1.1 3.8 87. 6 25.9 88 UI60
3600 30.8 1 44 1. 2 ) . 9 86.3 25.6 94

3700 31.8 1 48 1. 2 4 .0 8 5.1 25 .2 101
3800 33.0 1 52 1.2 4.0 83.8 24.8 108
3900 34.2 1 56 1.2 4.1 82 .6 24.5 115

4000 35.4 2 00 1.2 4 .1 81.4 24 .1 12) 1760

4100 36. 8 2 04 1. 2 4.2 80 .2 2) . 8 131
4200 )8.0 2 08 1.) 4. 2 79 .0 2) .4 1)9
4300 39.2 2 12 1.) 4 . ) 77 .8 2) .1 14 8

4400 40.6 2 17 1.3 4 . 4 76.6 22. 7 157
4500 41.8 2 21 1.) 4 . 4 75 .4 22. ) 166 16 6 5
4600 4) .2 2 26 1.3 4.5 74 .2 22 .0 176

4700 44 .6 2 )0 1.4 4 .6 7) .1 21. 7 Ifl6
4800 45.8 2 35 1.4 4 .7 71. 9 21.3 196
4900 47.2 2 39 1.4 4.8 70 .8 21.0 207

5000 48.6 2 44 1.4 4 . 13 69.7 20.7 218 1 575

5100 50.2 2 49 1.5 4. 9 68 .6 20 . 3 230
5200 51.6 2 54 1. 5 5 : 0 67 . 5 20.0 242
5)00 53. 2 2 59 1. 5 5 . 1 66. 4 19.7 255

5400 54.6 3 04 1. 5 5. 2 65 . 1. 19.4 268
5500 56.2 ) 09 1. 6 5 . ) 64 . ) 19.1 21H 11.90
5600 57.8 ) 1 5 1.6 5 .4 6).) 18.8 295

5700 59.4 ) 20 1.6 5.4 62.) 18.5 ) 09
5800 61.0 ) 26 1. 6 5. 5 61.3 18.2 32 4
5900 62.6 3 31 1.7 5.6 60.3 17.9 )1.0

6000 64 . 2 ) 3 7 1. 7 5 .7 59. ) 17. 6 35 6 1411

*ror d isappea r i ng c a r r 1age only.

.,
~
0....

.... ............ CI.. 0
r.. u
.... 0
0 ......,., WI

Angl e o f Fall 0 Dllf!. .... ·Proba ble Error Tillie Range
0

d u e to in o f
.en Drift III Ra nge Defl . Fl i ght'"

(10) (11) ( 12) ( 13 ) (14) (15) ( 1 6) (17) (1 8) (19)

mils 0 I 1 on - mil s 0 yds. yds . sec . yde.

)1 1 45 )) -) - 0 .15 ) .1,.1 zi 2 ).9 30 00

)) 1 50 )1 4. 0 31 00
)4 1 56 )0 1,..2 ) 200
) 6 2 01 28 4 .4 :3300

) 8 2 07 2 7 1..5 )1.00
)9 2 13 26 -) -0 .15 ) . 1.1 22 ) 4.7 ) 500
41 2 19 25 4.9 ) 60 0

43 2 25 24 5.0 3700
45 2 ) 2 2) 5.2 )800
1.7 2 ) 8 22 5 .1. 3900

49 2 45 21 -I. - 0.20 ) . 4 2 22 ) 5 . 5 1.000

51 2 52 20 5.7 1.100
5) 2 59 19 5.9 1.200
55 3 06 18 6.0 1.300

57 3 14 18 6 . 2 41.00
60 ) 21 1 7 -4 -0 .25 3. 42 22 4 6. 4 4500
62 ) 29 1 6 6. 6 1.600

64 3 37 1 6 6.8 4700
67 3 4 5 15 7 .0 1./100
6<l 3 54 15 7.2 4900

72 4 0 2 14 - 5 - 0 . 25 ) . 42 22 I. 7.) 50 00

74 4 11 14 7.5 5100
?? 4 20 1) 7.7 5200
80 4 29 1) 7 . 9 5300

8) 4 ) 9 1 2 a.r 5400
fib 4 48 1 2 - 5 - 0 . )0 ) . 1.3 22 4 8.) 5500
II" 4 58 12 8 . 5 5600

91 5 08 11 8.'3 5700
94 5 18 11 9 . 0 5800
97 5 29 10 9 . 2 590 0

101 5 40 10 - 6 - 0 . ) 5 ) . 4 ) 22 5 9.1. 6000

-15-

U~B-2"

FUZE , SHORT ( MARK I Y· )M. V. 2700 FIs

.Thi s Is the Pr o v t n g Gr oun<l Pr-oba h l e Er ro r .

Part 2, Ta bl e A.

H. 1':. SHEtt. , MARIC It
FUZE, S HORT (MARK I Y· )". V. " 2700 rreH. I. SHELL, IUR!t II

Pa rt 2 , Table A.
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., t'.,
Il U

.5 ~-e... >
0 ....

Range -Elevation Change in Elev . Change in Range s ..
for 100 yds. for e .5
change in Range 1 mil 1 mi n ~ ~c ha nge i n Elev . lI: ~

(1) (2) (3) (4) ( 5) (6) (7) ( 8) (9 )

yards m11s 0 I mils lIIin yards y ard s f eet f ls

6000 61..2 3 37 1.7 5 .7 59 .) 17 . 6 )56 11.11

6100 66.0 3 1.3 1.7 5.8 5fl . 1, 1 7. ) )7)
6200 67.8 ) 49 1.7 5 .9 57 . 4 17.0 ) 'W
6)00 69 .4 ) 55 1.8 6.0 56 .5 16 .7 408

6/,00 71.2 4 01 1.8 6.1 55 . 6 16.5 426
6500 7).0 4 07 1.8 6.2 54.7 16 . ? 44 4 1J) 'l
6600 75.0 4 13 1'. 9 6. ) 5).1\ 1 5 . 9 46 )

6700 76.8 4 19 1.9 6.4 5) .0 15 . 7 4/l)
6800 78.6 4 26 1.9 6 .5 52.1 1 5.4 50 4
6900 80.6 4 32 2.0 6 . 6 51.) 1 5 .2 52 6

7000 82.6 4 39 2.0 6.7 50 . 5 1 5. 0 548 1275

7100 84.6 4 46 2 . 0 6. 8 49.7 14 . 7 571
7200 86.6 4 53 2.0 6.9 48 .9 1l,.5 5'l 5
7)00 88.8 5 00 2 . 1 7. 0 4 'l . 2 1L. ) 61'l

71.00 90.8 5 07 2.1 7. 1 47.4 14.0 6l,/.
7500 93.0 5 11,. 2 .1 7.2 46 .7 1).8 66'l 1220
7600 95.0 5 21 2 . 2 7.) 1,.6.0 1) .6 6'l 5

7700 97.2 5 28 2 .2 7 .5 1,. 5.3 13 . 4 72 2
7800 99 .4 5 36 2 .2 7 .6 44 .6 1) . 2 750
7900 101.8 5 4 3 2.3 7.7 43 .9 13.0 779

8000 101,..0 5 51 2 . 3 7.'1 4 ) .2 12. 8 80 9 11 7)

8100 106.4 5 59 2 .3 7 .9 42.6 J2 .6 840
8200 108.8 6 07 2.4 8. 1 41.'l 12 .1,. 8 72
8)00 111.2 6 15 2.4 8. 2 41.) 12 . 2 904

8/00 113.6 6 2) 2.5 '1.3 40.7 12 .1 'l ) 7
8500 116.0 6 J2 2.5 8 . 4 1,.0.1 11.9 971 11 34
8600 118.6 6 40 2.5 !L5 )'l .5 11. 7 100 6

8700 121.2 6 49 2 .6 8 . 7 )8. 9 1l.5 10/2
81100 123.8 6 57 2 . 6 II .'! )8.4 11.4 107'l
8900 126.4 7 06 2 . 6 8.9 )7. 'I 11. 2 11 17

9000 129.0 7 15 2 .7 9 .0 37 .) 11.1 11 57 1102

"6-B-2"

-For d isappea ri n g carriage on l y.
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FUZE, S HORT (JIIARK I V-)l'\ . V. 2700 F/SR. E. snsu. , MARK II

Pa rt 2 Tebl.e A

"ThIs is the Pr oving Gr ound Probable g,.ro~.

, .,
g
u

........
.... OJ

0

\>.
U

U... ...
0

.,
OJ '"

An r,l e o f Fall n Den . .... "P r oba ble Er ro r Ti me Range
o due to .. i n o f_.
Ul Dr if t III Flange Den. Fli g h t

( 10 ) (11) ( 12) (1) ( 11,.) (15 ) (16) (17) (18) (19)

mils . I 1 on - mils 0 yd s. yds . sac . yds.

10 1 5 40 10 - 6 -0 .35 ) ./) 22 5 9.1. 6000

10/. 5 51 'l .a
9.6 6100

l OB 6 0 ) 9 .5
9 .8 62 00

11 1 6 11. 'l . 2 10 . n 6)00

11 4 6 21, '1.9 10 . 3 61,.00

11 8 6 )11 /l.6 - 6 -0 . 3~ ) . /.) 22 5 10 .5 6500

121 6 50 fl . ) 10 .7 6600

1 25 7 0) 8 . 1
10 .9 6700

1 2'l 7 16 7. 8
11.2 6800

1 33 7 ) 0 7. 6
ILl,. 6900

137 7 44 7 ./. ·7 - 0 . /. 0 ) .44 22 6 11. 6 7000

142 7 5fl 7 .2
11.'l 7100

14 6 8 1) «» 12 . 1 7200

150 II 27 6 . 7
12.3 7300

15 5 II 42 6. 5
12 .6 7400

15'l 8 57 6. ) . 8 -0.45 :3 . I./,. 22 6 12 . Il 7 500

16 1. 'l 12 6. 2
13. 1 7600

168 'l 2B 6.0
1) . ) 7700

17) 9 /,.1,. 5 .8
1 ) .6 78 00

171l 10 00 5 . 7 13 ." 7'lOO

18) 10 17 s , 5 .'l -O.~O 1.45 22 7 14.1 flOOO

I BIl 10 )1,. 5./"
14 .3 !H OO

1'l) 10 51 5 . 2
lL 6 ~200

1'lll 11 oq 5. 1
1l, . Cl 300

20) 11 26 4,'l 15.1 81,.00

20'l 11 44 1, . 1l ·10 - 0 . 55 ) . 45 23 7 15 .4 8500

214 1 2 02 4.7
15.7 8600

2lCl 12 20 4 .6
15 .Cl 8700

225 12 J'l 4 .5
16.2 MOO

2) 1 12 5'1 4 . )
16.5 8'l OO

2) 6 13 18 4. 2 - 11 -0. 60 ) ./6 2) 8 16.B 9000

FUZE, SRORT (MARK I V. )M. V. % 2700 F/sH. E. SHELL , MARK II

Part 2, Table A.

-16-



s to

~
()

~
~ >
0

Range -EleYation Cha ng e in Eley . Change in Range § i
fo r 100 yd5. f or !l

~chsnge in Range 1 mil 1 min ~

change in Elev.
al
:I: ~

(1) (2) (3) (4) (5) ( 6) (7) ( 8) (9)

Tards mUs . , mUll min yards yards fee t f ls

9000 129.0 7 1 5 2. 7 9.0 37 .3 11.1 1157 110 2

9100 131 .6 7 24 2 . 7 9.2 36.1l 10.9 1198
9200 134.4 7 34 2. 8 9.J 36.3 10. 13 1240
9300 1 37 .2 7 43 2 .Ll 9 .4 3 5 .8 10.6 12 11 2

9400 140.0 7 52 2.8 9.6 35.3 10 .5 1325
9 500 142.8 8 02 2.9 9.7 34.1' lO. 3 1369 1075
9600 14 5 .8 8 12 2 .9 9 . 1l 34 . 3 10 . 2 141 5

9700 148.6 8 22 2.9 9.9 3J. 9 10.0 1462
9800 151 .6 8 3~ J . O 1 0 .1 J3.4 9. 9 1 511
9900 154. 6 8 42 3 .0 10 . 2 33. 0 9.1' 1561

10000 15 7. 6 8 52 J .1 10 .4 32.6 9.6 16 1 2 1051

10100 160.8 9 OJ J .l 10 .5 32 .2 9. 5 1665
I

10 200 164.0 9 13 J .2 10.b 31. 7 9 .4 1719

I 10300 167.0 9 24 J.2 10 .8 J 1. 3 9. 3 1775

j
10 400 170 . 2 9 35 3.2 10. 9 JO.9 9.2 11132
10500 173.4 9 46 J . 3 11.1 30 .5 9.0 11190 1030I 10 600 176 . 8 9 57 J.3 11.2 30.1 8 .9 19 50

10700 180.2 10 08 J. 4 11.4 29.7 8 .Ll 2011
I 10800 18 3 .6 10 20 J .4 11. 5 29. 3 8. 7 20 74

10900 18 7. 0 10 J1 J.5 11.7 29.0 a.s 21)A

11000 190 . 4 10 43 J.5 11.8 28 . 6 '3. 5 220 4 1012

11100 194 .0 10 55 J. 5 12 .0 28. 2 !L 4 22 72
: 11200 197.6 11 07 3.6 12.1 27.9 8.3 2341

11300 201. 2 11 19 3.6 12. 3 2 7 .5 11 .2 2/.12

11400 20 4 . 8 11 31 3.7 12.4 2 7. 2 8 . 1 24 84
11500 208.6 11 44 J. 7 12.6 26. 8 7. 9 2 558 99A
11600 212 .4 11 57 3.1l 12.11 26 .5 7 . 8 263 4

I
I 11700 21 6 . 2 12 09 J.Ll 12.9 26 .1 7.7 2 711

1

11 800 220.0 12 22 3 .9 13.1 2 5 . Ll 7. 6 2790
11900 223 .8 12 35 3.9 13.3 25 . 4 7. 5 28 71

i 12000 227.8 1 2 49 4 .0 13 . 4 25 . 1 7 .4 295 4 911 7

-For disappearing carriage only .

..
~
()

...
.... ...

'".... 0.. U
lo.

.... <>
0 ...

Angl e of Fa ll 01 Den .
.,

.Probable Error T1me Range...
"'- due to .... 1n of

~
....

Drif t .. Ran ge Defl . Fl 1gh t
<D

(10) (11) (12) (13) (14) ( 1 5) (16) (17) (lA) (19)

mils . , 1 on - mU s . yds. yds. s ec. yd s .

236 I J 18 4 .2 -11 -0 .60 3 . 46 2J 8 16.13 9000

21.2 13 38 4.1 17. 1 9100
248 13 58 4. 0 17.3 9200
254 14 1 8 3 .9 17 . 6 9300

260 14 J 8 3 .13 17 .9 9400
266 14 5q 3 . 7 -12 - 0 . 6 5 3 . 46 23 9 18.2 9 500
273 1 5 20 3 .6 18 . 5 9600

279 1 5 41 3 .6 1 8 .8 9700
285 1 6 0 2 3 . 5 19.1 9800
2q2 16 24 3.4 19.4 9900

298 16 4 5 3.3 - 13 - 0 . 70 3 . 46 24 9 19 . 7 10 000

304 1 7 0 7 3.2 20 . 0 10 10 0
311 17 2q 3 . 2 20 . 3 10 200
317 17 51 3 .1 20 . 6 10 300

324 lA 13 3.0 20 . 9 104 00
331 1 8 35 2 . q7 - 14 -0 . 75 3 . 4 7 24 10 21. 2 10 500
337 lA .,7 2 . 'H 21.6 10600

343 19 19 2 . !l5 21. 9 10700
350 lq 42 2 .7Q 22 . 2 10800
357 20 04 2 . 74 22.5 10 900

364 20 27 2 .6A - 15 - 0 . 115 3 . 47 25 10 22 .8 11000

370 20 50 2 .63 2). 2 11100
377 21 13 2 .58 23 .5 11200
384 21 36 2 . 53 23 . 13 11300

-391 21 59 2 .4 8 24 . 2 11400
398 22 22 2 . 43 -H -0.90 3 . 4 7 26 11 24.5 11500
404 22 4 5 2 .3 A 24. P 11600

411 23 ()!I 2 .3 4 25 .2 11700
!.1F' 23 32 2 . 30 2 5. 5 118 00
425 2 3 55 2 .2 5 25 . 9 11900

432 2L 19 2.n -17 - 1 . 00 3 . 1.6 n 11 26 . 2 12000

-19 -
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FUZE , SHORT (MARK I V- )iii . V. 2700 r/s

-Thi s l s t he Proving Gr-oun d Probabl e Er ro r .

Par t 2, Table A.

H. 1P, . SHELL, "'ARK II

FUZE, SHORT (MARl( IV-)M. V. = 2700 r/«R. E. SHELL, MAllI( II

Part 2. Table A.
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s ~
., o

~ ~
>

0 .....Range *E1 evation Change in Elev . Change in Rang e ~
..

for 100 yds. for !1 ~
c ha nge i n Ra nge 1 !lIil 1 min K ~c ha n ge i n E1ev . ..

:r: ~

(1) (2) (3) (I.) ( 5) (6) (7) (8) (9)

yards mils . , mils min ya r d s ya r d s f f'!et f l s

12000 22 7. ~ 12 49 4. 0 13 .4 25 .1 7. 4 29 54 WI, 7

12100 231. 8 13 02 4 . 0 13 . 6 21,. . 8 7 . 3 303812200 235 . 8 13 1 6 4 . 1 13 .8 24 .5 7.3 312 4
1 2300 240 . 0 1 3 30 4 .1 14.0 2l..2 7 .2 3212

12400 244.2 13 44 4.2 14 . 1 23 . 9 7 .1 33021 2500 24 1l.1. 13 58 4 . 2 1/ .3 23. b 7 . 0 3393 97912600 25 2.6 14 13 4 . 3 1/. 5 2J . 3 6.9 34 1\6

12700 25 7 . 0 14 27 4. 3 14 . 6 23 .1 6. ~ 358112800 261. 4 14 42 4.4 14 . 8 22. 8 6 .8 367812900 265 . 8 14 57 4.4 1 5 . 0 22 .6 6 .7 3 776

13000 270 . 2 15 12 4.5 15 .2 22 .3 6.6 3Jl76 974

i3100 274 .6 15 27 4.5 1 5 .3 22 . 1 6 .5 39 7813 200 279 . 2 15 4 2 4.6 1 5 .5 21. 8 6.5 40El2
13 300 28 3. 8 1 5 58 4 . 6 1 5. 7 21. 6 6 .1. 41M

13400 28E1 .6 16 14 4 .7 1 5. e 21.3 6 .3 1.2961 3500 293.2 16 30 4.7 16 .0 21. 1 6 . 3 l.l.0 5 972
13600 298.0 1 6 46 4 .8 16. 2 20. 9 6 .2 1.516

13700 30 2 .e 1 7 02 c.« 16 .1. 20. 7 6. 1 1.629
13 800 307. 8 1 7 19 4.9 16 . 5 20. 4 6.0 1.71.513 900 31 2 . 6 17 35 4 . 9 16 . 7 20 . 2 6 . 0 4863

14 000 317. 6 1 7 52 5 . 0 16 . 9 20 .0 5. 9 49~ 3 972

14100 322 . 6 18 09 5.1 17 .1 19 . 8 5. 9 5105
14200 32 7 . '-' 18 26 5 . 1 17 . 2 19.6 5. 8 5229
14300 332 . 8 18 43 5 . 2 17.4 19.4 5 . 7 535 5

14400 338 .0 19 01 5 .2 17. 6 19.2 5. 7 548 1.
14 500 34 3.2 19 18 5 . 3 17.1l 19 . 0 5 . 6 561 5 97211,.600 34 8 .6 19 36 5 . 3 1 8 . 0 1 8 . 8 5 . 6 5749

14700 354.0 19 54 5.4 18.1 l R.6 5.5 5'18 511.800 359.4 20 12 5 . 4 HI .3 18 .4 5 .5 602 4
14900 36 4 .8 20 31 5. 5 18 . 5 l E1 . 3 5 .4 6165

1 5000 370 .2 20 50 5 .5 18 .7 18 . 1 ~ . 3 6JO F 9 73

*For d i s appear ing ca r r i a ge only.

N6-B-2"

-2 1-

FUZE, SHORT (MAR K I V*)M. V. 2700 Fls

- Th i s I s t he pl' o v l n" Grf)\m d Pr obabl e Er ro r.

Pa r t 2, Ta b l e A.

H. E. SHELL, MARK II

..,
~
"
c,...

..... .,

..... 0
III U

'" o..... ....
0 ..,.,

Angle o f Fa ll Q) Defl . .-< . Probab l e Error T1me Range0-
0 du e to .. i n of

U) Dr l f t rn Range Defl . Fl1 gh

(10) ( 11 ) (1 2) (1 3) ( 11.) (1 5) (16) (17) ( 18 ) (19)

I1IUS 0 , 1 on - :nils . yds. yd s . sec . yd s .

43 2 2/. 19 2 . 21 - 1 7 - 1.00 3 . 1.6 27 11 26 .2 1 200 0

1.39 24 43 2 . 1 7 26 . 6 12 100
1.46 2 5 06 2 . 13 26.9 12200
1.5.3 25 .30 2 .10 27 . 3 1 230 0

1.60 25 54 2 . 06 2 7. 6 12400
46 7 26 11\ 2 . 02 - 19 - 1. 0 5 3 .45 28 12 21\.0 12 500
47 5 26 42 1.99 28 . 4 1 2600

41\2 27 0 6 1. 9 5 28. 7 112700
1.1\9 27 30 1. 92 29 . 1 112'100
1.96 27 55 1. 89 29 . 5 \12900

503 28 19 1.86 - 20 -1 .1 5 3.44 30 13 29 . 8 1 3000

510 28 4 3 1.82 30 .2 3100
518 29 0 /\ 1. 79 30 .6 13 200
525 29 32 1. 76 31.0 11:3300

532 29 57 1. 73 31. 4 13400
540 30 22 1.71 - 22 -1. 20 3 . 4 3 32 1) 31. 7 35 00
54 7 30 4 7 1. 6'1 32.1 3600

555 31 1 2 1.65 32 .5 13700
562 31 37 1.62 32 . 9 13800
570 32 0 2 1. 60 33.3 113900

577 32 27 1. 57 - 23 -1 .30 ) . 1. 2 34 11. 33 . 7 114000

584 32 52 1. 55 34.1 14100
592 33 1 7 1. 52 34 . 5 14200
599 33 43 1. 50 34.9 14 300

607 34 0 8 1. 47 35. 3 14400
615 34 34 1. 45 - 25 -1./.0 3 . 4 1 37 15 35.7 14 500
622 35 00 1.43 36 . 1 114600

630 35 26 1. 41 36. 5 114700
638 35 52 1. ) 1\ 37 . 0 1 4MO
645 36 1/\ 1. 36 37.4 14900

653 36 44 1. 34 -26 - 1 .50 3 . 40 40 16 3 7 .8 1 5000

FUZE, SHORT (MARK I V·)M. V. 2 700 FlsH. E. SHELL , MARK II

Pa r t 2, Ta ble A.

- 20-

N6-B-2"



Hdgnt
TARGET BELOW GUll - RANGE F.FFECTS TN YARDS

of M II P R a n g e - y 8 r d s
Ta r get

f e e t 1000 1500 2000 25 00 3000 35 00 4000 4 500

-10 4 63 287 198 145 110 87 70 57
-20 952 585 403 293 222 175 141 11 5
-30 895 614 44 5 33 7 264 212 1 73

- 40 1217 8 31 600 454 355 284 231
-50 1054 759 574 447 35 7 29 0
- 60 1284 923 696 541 431 35 0

- 70 1520 1091 820 636 50 6 411
- 80 1762 1263 946 733 5112 472
- 90 1439 10 75 8 31 6 59 534

-100 1620 120 7 931 737 596

- 110 1806 13 42 1033 81 6 659
- 1 20 1996 1480 11 37 /l96 72 3
- 1 30 1620 1242 977 7R7

- 140 1763 1349 1059 852
- 1 50
-160

1909 1458 11 43 918
20 58 1 569 122B 98 5

-170 2211 1682 1314 10 52
-180
- 1 90

2)68 1797 14 0 1 1120
252B 1914 14 89 1188

- 2 00 2692 2033 1 579 12 58

- 220 2278 1762 1399
- 240
- 260

2532 1951 1544

- 280
2795 2146 1693
3067 2347 1846

-300 3349 25 54 2002

- 3 20 2768 21 62
- 340
- 360

29 89 232 7

-380
3217 2497
34 53 2673

- 400 3696 28 54

-420 30 40
-440
- 460

323 0

-480
3425
3625

-500 3R29

TARG" ~v.T.nw GtJI( _ RANGP: F.FFflr.TS TN VARn~

Hei gh t
M a p R a n g ~ - y 8 r d s of

T8rg~t

5000 5500 6000 6500 7000 7500 80 00 f e e t

47 40 34 29 25 22 19 - 10
95 80 61! 58 50 43 38 - 20

143 120 102 87 74 64 56 - 30

19 1 161 136 11 6 99 85 75 - 40
240 202 171 145 124 10 7 94 - 50
290 244 206 175 149 129 113 - 60

340 2115 241 20 4 174 1 51 13 2 - 70
390 327 276 234 200 1 73 151 - 80
441 369 311 264 226 195 170 _·W

491 411 347 294 251 217 189 -100

542 453 311 2 324 277 239 208 - 11 0
594 496 418 355 303 261 227 - 120
64 6 5J9 45 4 38 5 329 284 247 -130

699 582 4QO 416 355 306 26 6 -140
752 626 527 447 381 328 28 5 - 1 50
80 6 670 56 3 477 407 351 305 -160

860 714 600 508 433 373 )25 - 1 70
915 759 637 539 46 0 396 345 - 180
969 804 675 571 487 419 )64 - 190

1024 849 71 2 602 513 442 38 4 - 200

11 ) 6 940 788 66 6 '567 4eA 424 - 220
12 '51 10)) 86'5 730 621 '534 464 - 240
1)68 1127 94 2 795 676 581 504 - 260
1.487 1222 1020 860 731 627 544 - 21l0

16 08 1319 1099 9 2'5 786 674 584 -300

1732 1417 1179 992 842 72 2 6 2 '5 - 32 0
1R'59 1 517 1 260 1060 e99 770 666 - 340
1989 1619 1342 1128 95 6 81e 70 7 -360
2122 1 72 3 1426 1197 1014 e67 749 - 380

225 7 1829 1 511 1266 IOn 91 '5 790 -400

~395 1937 1 597 1 336 1129 964 83 2 - 4 20
2536 2047 1684 1407 1189 101'5 875 - 44 0
2(,81 2159 1 773 1479 1249 1065 91 7 - 460
2830 2273 l A63 1 '552 1309 1115 960 -480

2983 23 88 1955 1627 1370 1166 1003 - 500

- 22-

"6-8-2"

H. 1:. SHELL, MARK II

Pa r t 2, Table B.

M. V. '" 2'700 r/» FUZE, SHORT ( MARK IV")
H. 1':. S flELL, "'ARK II

Part 2, Tllbl~ B.

M. V . 2700 F/s
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FUZE, SHORT (MARK IV- )

"6-8-2"



T ARG!':'!' Rv.T.OW mJR _ RAXGE ~ECTS IN YARn S

Heigh t
of M a p R a n g e - y a r d s

Ta r get

feet 85 00 9000 95 00 10000 10 500 11 00 0 115 00

-10 17 1 5 1) 11 10 9 8
- 20 )) 29 26 2) 20 18 16
-)0 50 44 )9 ) 4 ) 0 27 24

-40 66 58 51 4 5 40 ) 6 ) )

- 50 8) 7) 64 56 50 4 5 41
- 60 100 88 77 68 60 54 49

- 70 116 102 90 79 70 6) 57
- 80 1)) 117 10) 91 8 1 73 66
- 90 149 1)1 116 10) 91 A2 74

-100 166 14 6 129 11 4 10 1 91 82

-110 182 160 14 1 12 5 11 1 100 90
-120 199 1 75 1 54 1)6 121 109 99
-1)0 21 6 190 167 148 1)2 119 10 7

- 140 2)) 20 5 1 81 16 0 14 ) 12!l 115
- 1 50 250 220 194 1 72 1 5) 1)7 1 2)
-160 267 2) 5 20 7 18) 16) 14(, 1)2

-170 2!l5 250 220 195 1 74 1 56 140
-180 ) 02 26 5 23) 206 184 16 5 14 9
- 190 )l9 2AO 246 21 8 194 1 74 15 7

-200 336 295 25 9 229 20 4 HI) 1 65

-220 )70 32 5 28 6 25) 225 20 2 182
- 240 405 ) 55 )12 276 24 6 221 199
-260 440 )85 )39 ) 00 26 7 2)9 21 5
-280 475 416 ) 66 ) 24 2M 258 2)2

- ) 00 510 447 ) 9) ) 4 7 30 8 276 249

-)20 545 478 42 0 )71 )29 294 265
- ) 40 581 509 44 7 )94 ) 50 ) 1) 282
-360 616 540 47 4 418 371 ))2 299
- ) 80 65 2 571 50 1 442 )9) )51 )16

- 400 688 60 2 528 . 466 41 4 )70 )))

- 4 20 724 6 33 55 5 490 4) 5 389 35 0
-440 761 66 5 58) 514 4 57 408 36 7
-460 797 696 610 539 47 8 427 384
- 4 80 8 34 72 8 6 ) 8 563 500 447 402

- 500 871 760 666 588 522 466 419

TARGET lHcl.() W GIlN _ RANGE ITl'"l'r.'l'S TN YARDS
Height

'" 8 P R R n Il: e - y a r d s of
Targe t

12000 12500 13 00 0 13 500 14000 14500 15000 fee t

7 7 6 6 5 5 4 -10

1 5 14 12 11 10 10 9 - 20
22 20 19 17 16 15 13 -)0

30 27 25 2) 21 20 l A - 40
)7 34 n 28 26 24 22 - 50

45 41 )7 34 31 29 2? -60

52 4 8 44 40 37 34 ) 1 - 70
60 55 50 46 4 2 39 36 - AO
67 61 56 52 4A 44 40 - 90

75 68 62 57 5) 49 4 5 - 100

82 75 69 6) 58 54 50 - 11 0
90 82 75 69 63 58 54 -120
9 7 A8 81 74 68 6) 58 -1) 0

104 95 87 AO 74 68 6) - 14 0
112 102 9) 86 79 73 67 - 1 50
120 109 99 91 84 7A 72 -160

127 116 106 97 89 82 76 - 1 70
1) 5 123 11 2 103 95 A7 M - 180
14 3 130 119 109 100 92 85 - 190

150 13 7 12 5 114 105 9 7 90 -200

165 151 1 3A 12 6 116 107 99 - 220
180 164 15 0 1)7 126 116 10 8 - 240
195 171l 16 3 11.9 137 126 117 - 260

210 19 2 175 160 147 1)6 126 - 280

226 206 188 172 1 58 14 6 1) 5 - 300

241 220 201 184 169 15 6 144 - 320

256 2)) 21) 19 5 179 16 5 153 - ) 40

271 247 226 20 7 190 175 162 - 360
21'. 7 26 1 23 8 21!l 200 185 172 - ) 80

302 275 251 230 211 195 181 -400

) 1 7 2A9 26 4 242 222 205 1'10 - 420
))3 )03 27 6 253 2)) 215 1'19 - 44 0

34 A 317 21!9 265 244 225 209 -460

36 4 ))1 )02 27 6 254 2) 5 218 -480

)79 ) 45 ) 1 5 2M 26 4 24 4 22 7 -500

- 2~ -

"6-502"

H. E. SHELL, MARK II

Part 2 , Table B.

M. V . " 2700 FIs FUZE, SHORT (MARK IV·) H. E. S RELL , MARl': II

Part 2 , T!lb l e B.

~ . V. 2700 rre FU7.E, SHORT (MARl': I V·)

- 2 5-

"~B-2"



'I' ARr. .. 'I' ABOVE GUll _ R ANGF. P:FFF.CTS Tn VARn"

He ight
of 1'1 a p Range -yards

Target

fee t 1000 1500 2000 2500 3000 3500 4000 4500

1 0 - 4 37 -2 76 -192 -1 41 -lOB -B6 -69 -56
20 -B48 -539 -378 -279 - 214 -170 -137 - 11 2
30 - 790 -558 - 414 -319 - 2 53 - 20 1. -167

40 - 10 31 -733 -545 - 422 - 335 -271 - 222
50 -902 - 67) - 523 - 41 6 - ) 3 7 - 2 77
60 -1066 -799 -622 - 497 -(0) -) )1

70 -122 5 - 922 -719 -5 76 -468 -385
80 -1378 -1043 - 81 5 - 6 54 -532 - 438
90 -1161 -910 -730 -595 -491

100 -1277 - 100 3 -B05 -657' - 543

110 - 1 391 -1095 - B79 - 71 B -595
120 -1502 -1185 - 9 52 -779 -647
1)0 - 1 274 -1025 -840 -698

140 -1 361 -1097 -901 - 749
1 50 -1 44 7 -1169 -961 - 799
160 -1533 - 12LO -1020 -B49

1 70 -1618 -1310 -1078 - 899
180 -1701 - 13 79 -11 36 -94'1
190 -1783 - 14 4 7 -1193 -997

200 -1'364 - 1 515 -1 2 50 -1045

220 - 164 8 - 13 62 - 11 41
240 -1779 - 14 72 - 1236
260 - 190 7 -1581 - 1 )29
2BO -20)2 -1688 -lL20

300 -21 55 -1794 - 1 510

320 - 18 98 - 1599
340 -2000 -1687
360 -2101 - 1 774
380 - 2200 - 1 8 59

400 - 2297 - 1943

420 - 20 26
440 -21OB
460 -218 9
480 - 2268

500 -2346

TARGET ABOVE GIn! RANG" F.FFRCTS TN VARn"
Hei gh t

1'1 8 P R 8 n g e - ya rds of
Target

5000 5500 6000 6 500 7000 7500 8000 feet

-47 - 39 - 3 3 -29 -25 - 22 -19 10
-9) -7Il -67 -57 -49 -43 -37 20

-1)9 -117 -1 00 -!l 6 -74 -64 -56 30

-185 -156 -1)3 -114 -98 -85 - 74 40
- 231 -195 -166 -142 - 12 2 - 106 -93 50
- 2 76 - 233 - 199 - 1 70 -146 - 1 27 - 111 60

- 321 - 2 71 -231 - 19 8 -170 -1 411 - 1)0 70
-366 -309 - 264 -22 6 -194 - 169 - 148 80
- 411 -347 - 296 - 2 53 - 21 8 -190 -166 90

- 455 -)85 - ) 28 -2!l1 -242 -211 -lB5 100

-499 -422 -)60 -308 - 266 -232 -20) 110
- 543 -459 - 391 -335 - 290 -25 3 -221 12 0
-58 6 -496 - 423 - 36 3 - 314 -2 73 -239 13 0

-629 -53 3 -4 54 - 390 - 33 7 - 29 ) - 25 7 140
-671 -569 - 4!l5 - 416 -360 - 314 - 275 150
- 71 4 -605 - 516 -443 - 3 11 4 -))5 - 293 16 0

- 756 -641 - 54 7 - 4 70 -40 7 - )55 - 311 1 70
-798 -677 -5 78 -497 - 4 30 -375 -329 1110
-840 - 71 2 - 608 - 523 -453 -3 95 -347 190

-1181 -747 -638 -549 - 4 76 -416 -365 20 0

- 963 -81 7 -698 - 60 1 -522 -456 - 400 220
- 1044 -886 -75 7 - 662 -56 7 - 496 -435 240
- 11 24 -955 -817 -704 -612 -53 5 -470 260
-1202 -10 23 -876 - ,756 -657 -5 75 -505 280

- 1:279 -1090 -93 5 - 80 7 -702 -615 - 540 300

- 13 56 - 115 7 -993 -858 - 746 - 6 53 -5 74 320
- 143 2 - 1223 -1051 - 90 8 -790 -692 -609 340
-15 07 - 1288 - 110 7 - 95 8 -835 -732 - 64 3 360
- 1 581 -13~2 -1164 -1 006 -679 -770 -677 380

-1654 -1416 - 12 20 -10S8 - 923 - 80 9 - 71 1 400

- 172 7 -1 480 -1 27 6 - 1107 -966 - 847 - 74 5 420
-1799 -151.3 - 1331 - 11 56 -1009 - 88 5 -779 41.0
- 1870 -160 5 -13 36 -1 204 - 10 51 -922 -812 460
-1940 - 16 6 7 - 14/.0 -12 52 - 10 94 -960 -845 4!l0

-2009 - 1 72 '1 - 1494 - 1299 - 1136 -998 - 8 79 500

- 2 6 -

H. E. SffELL, !'URIC II

Part 2 , Table C.

- , 8-2"

,.. V•• 2700 Fls FUZE, SHORT (!'URIC IV*)
H. E. SHELL, MARK II

Pa r t 2 , Table C.

M . V. 270 0 F!S FUZE, SHORT (!'lARK I V* )

-27 -

"6-8-2"



TAllGR'r ABOVE GlJIf - RANGE EFFKCTS !If YARDS
He1 ght

of ".p R 8 n g e - :r 8 r d !

Target

feet 8500 9000 9500 10000 10 500 11000 11500

10 - 16 -14 - 13 -11 -10 -9 -8
20 - 32 - 28 - 25 -22 -20 -lA -16
30 - 49 -43 - 38 - 34 -30 - 27 - 24

40 - 65 - 57 - 50 - 45 - 40 -36 -33
50 -81 -71 -63 - 56 -50 - 4 5 -41
60 -97 -85 -75 - 67 -60 -54 -49

70 - 11 4 - 100 -88 - 78 - 70 -63 -57
~o - 130 - 11 4 - 101 - 90 -80 -72 -65
90 - 146 - 129 - 11 4 - 101 -90 -81 -73

100 - 162 -~43 - 1 26 -1.12 -100 -90 - 81

110 -178 -157 - 139 - 123 -110 - 99 - 89
120 -194 - 1 71 - 1 51 - 13 4 - 120 -108 -97
130 -210 - l S5 -163 - 14 5 -130 -117 -105

140 -226 - 199 - 176 - 1 56 -139 -125 -113
150 -242 - 21 3 -188 - 167 -149 -134 -121
160 -257 -227 - 201 -178 - 159 -lL3 - 1 29

170 -273 - 241 -213 - 189 -169 - 152 -138
180 -289 -255 -225 -200 - 179 - 161 - 146

-190 - 30 5 - 269 - 238 - 211 -189 -170 -1 54

200 - 321 -283 - 250 -222 -199 -1 79 -162

220 -352 -310 -274 - 244 - 219 - 197 - 1 78
240 - 383 - ))8 - 299 -266 - 238 - 214 -1 94
260 - 414 -365 -323 -288 -258 -232 - 210
280 -444 -392 -347 - 309 -277 -250 -226

300 - 475 -419 - 3 71 -331 -297 - 268 -242

'20 - 50 5 - 446 - 396 -355 - 316 - 28 5 -258
340 -536 - 4 73 -420 - 37 5 - 336 -303 - 2 74
360 -- 566 -500 -444 - 39 6 -355 - 320 -290
380 -596 -526 - 46 7 - 418 - 375 -)37 -)0 5

400 -626 - 553 -491 -439 - ) 94 -)55 - ) 21

420 - 65 6 -580 -515 -460 -41) - ) 72 -337
440 - 68 6 - 606 - 539 - 481 - 432 - 390 -)53
460 -716 - 633 -562 - 502 -451 -407 -)68
480 - 745 - 659 -586 -523 - 4 70 -424 - ) 84

500 -775 - 685 - 60 9 -544 -489 - 441 - ) 99

'J'ARGF. 'J' ARnlT F. Grm RANG F. F.F F Rr 'T'!,; Til v u m<':

M 8 R a n g 8 r d 9
Hei ght

p - y 8 of
Ta rget

12000 1 2500 1 )000 1) 500 14000 14 500 15000 f eet

-7 -7 -6 - 6 - 5 - 5 - 4 10
-1 5 - 1 ) -12 -11 - 10 - 10 - 9 20
-22 - 20 - 19 -1 7 - 16 - 14 -1 ) 30

- 30 - 27 -2 5 -23 -21 - 19 - 18 40
- 37 - 34 - 31 -28 -2 6 -24 -22 50
- 44 - 40 - 37 - )4 - 31 - 29 - 26 60

- 52 - 4 7 - 43 - 40 - ) 7 - 34 - ) 1 70
-59 - 54 -50 - 46 - 42 -38 - 35 80
-66 -61 - 56 -5 1 -47 - 43 - 40 90

- 73 - 6 7 -62 - 57 - 52 - 48 -44 100

-81 - 74 -68 - 62 -5 7 -53 - 49 110
- 88 - 80 - 74 -68 - 63 - 58 - 53 120
- 95 -87 -130 - 74 - 68 - 63 -58 130

- 103 - 94 -86 - 79 - 73 -67 - 62 140
-11 0 -100 -92 -85 - 78 - 72 -67 1 50
- 11 7 -107 - 99 -91 - 84 - 77 -71 160

- 1 25 - 11 4 - 10 5 - 9 7 -89 - 82 - 76 170
- 133 -121 - 111 -102 -94 -87 -80 18 0
- 140 -1 28 - 11 7 - 10 7 -99 -92 - 8 5 190

- 147 -1)1. - 1;;» - 11 3 - 10 4 - 96 -89 200

- 1 62 - 148 -135 -1 24 - 11 4 - 10 5 -98 22 0
- 1 77 - 161 -1 47 - 135 - 12 4 - 115 - 10 7 240
- 19 1 - 174 -1 60 - 14 7 -135 - 12 4 - 115 260
- 20 5 -1 1l7 -1 72 -1 58 - 14 5 -134 - 12 4 28 0

-220 -20 1 -184 - 16 9 - 1 56 - 1 44 - 133 300

- 235 -214 - 196 -180 - 166 - 1 53 - 14 2 ) 20
-2 49 - 22 7 - 208 - 19 1 -1 76 -163 - 1 51 )40
- 264 -241 -221 -203 - 187 - 1 72 - 15 9 360
- 2 78 -254 - 233 - 214 -1 9 7 - 182 - 168 )80

- 292 -2 6 7 -2 4 5 - 225 - 207 - 191 - 177 40 0

-306 -280 - 25 7 - 23 6 -218 -201 - 186 42 0
- 321 - 29 3 -269 - 247 -2 28 -211 -195 440
- 335 -J06 - 2'U - 259 -239 - 220 - 20) 460
-)49 -319 - 293 -2 70 -249 -230 - 212 480

- 36 ) - J )2 - 30 5 -281 - 259 -23 9 - 221 500

-28-

"t.-B-2"

B. E. SImLL. IURI: II

Par t 2, Table C.

" . V. ,. 2?OO Fls TUZE, SHORT (JIlARK I V- )
H. R. S HELL, JlURK II

Part 2, Table C.

''" V. ,. 270 0 F/s

- 29 -

FUZE, SIlORT ( MARK IV-)

"t.-B-2"



"6-8-2"

Ran ge Var i a t i ons in Weight of Projectil e i nd i c a ted by IIl8rkings

• •• •••
yards 8 7.9 Lbs , 89 .3 I ns. 90.7 Lbs ,

500 +4 0 - 4
1000 +B 0 -I!
1 500 +11 0 -11

20 00 +1 4 0 -u
2 500 +1 6 0 - 16
3000 +17 0 - 1 7
3500 +17 0 -II!

4000 +17 0 -1 8

4500 +1 6 0 - 1 7
5000 +14 0 - 1 5
5500 +1 2 0 - 1 )

I
6000 +'l 0 - 10

6 500 +6 0 - 7
7000 +3 0 - 5

I 7500 0 0 -2
I

BOOO -3 0 +2

8500 - 6 0 +6
9000 - 10 0 +10
9500 -14 0 +1 3

10000 - 17 0 +17

1 '05~
-20 0 +20

11000 - 24 0 +2)
11500 - 27 0 +27

12 00 0 - 31 0 +30

1 2500 -35 0 +34
13 000 -38 0 +38
13500 -41 0 +l..l

14000 - 45 0 +44

14500 -49 0 +47

15 000 -52 0 +51

WEIGHT OF PROJECTILE , EFFECTS, I N YARDS OF RANGE, DUE TO VA RIATI O'lS IN

-:31 -

"6-8-2"

FUZE. SHORT ( JIl AP.K IV* ))1(. V. = 2700 r / eH. E. SHELL, MARK II

Part 2 , Table D.

- :30 -



"6-8- 2"

",zimuth of Target - d egrees Az 1mu t h of Ta rget - dag r e es

f a ng l 0 15 30 45 60 7' 90 0 1 5 30 45 60 75 90 ~ange

,' . r d ll 180 165 150 1)5 120 10 5 90 18C 165 1 50 1)5 120 10 5 90 !Ya r ds

2000 0 +5- +9 :" +13 - +1 5- +17- +1 8 - 0 +4 - +8- +1 2- +14 - +16- +16 2000

400C 0 +8 - +15 - +21 - +2 5- +28- +29- 0 +7 - +1 3- +1 9- +2 ) - +26 - +2 7 4000
600C 0 +9 - +18- +25- +)1 - +)4- +) 5- 0 +8- +1 6- +2 ) - +29- +32- +3 3 6000

sooc 0 +10- +20- +28 - +34- +)8- +39 - 0 +9 - +18 - +26 - +)2- +3 5- +36 11 000

oooc 0 +11- +21 - +29- +36 - +40 - +41- 0 +10- +1 9- +27- +) ) - +) 7- +38 /100 00

1200C 0 +11- +21- +)0- +) 7 - +41 - +42 - 0 +10- +19- +28 - +34- +)8- +39 12000
400C 0 +11- +22- +31- +) 7- +4 2- +4 3- 0 +10- +20- +28- +) 5- +38 - +4 0 114000

500e 0 +11- +22- +11 - +l 8 - +Ll - +.1...1.. - 0 +11- +2 0- +29- +16- +19 - +J.l h snon
180 19 5 210 225 240 2 5 5 270 180 19~ n o 225 240 2 55 27C
)60 )45 ))0 )1 5 )00 28 5 2 70 )60 ) 4 5 )30 )1 5 ) 00 285 27C

"Z1muth of Target - d eg r e e s Azimut,h of Tar ge t - degr e e E

plzimuth of Targe t - de grees Azimuth of Target - degree!

Range 0 15 )0 45 60 7 5 90 0 1 5 )0 4 5 60 75 90 ~a nge

yards rso 165 1 50 1)5 120 10 5 90 rae 165 1 50 1) 5 12 0 10 5 90 Ivards

2000 0 +5 - +1 0 - +1) - +16- +1 8- +1 9- 0 +5 - +9 - +1) - +16- +18 - +19 ~OOO

4000 0 +8- +16- '+22 - +27- +)0- +)1 - 0 +8- +1 5- +21- +2 6- +29 - +3 1 LOOO

6000 0 +10- +19- +27- +3)- +)7- +)8- 0 +1 0 - +19- +26- +32 - +36- +)fl 6000
8000 0 +11- +21- +)0- +3 6- +4 0 - +42 - 0 +11- +2 1- +29 - +) 6- +40 - +41 8000

10000 0 +11- +22 - +)1 - +)8- +4 2- +44- 0 +1 1 - +22- +)1 - +) A- +42- +4) 0000

12000 0 +12- +2)- +3 2- +)9- +4 3- +45- 0 +11- +22- +32- +) 9 - +43- +4 4 20 00
14000 0 +12- +2)- +)) - +4 0 - +44- +4 6- 0 +12- +23- +) 2- +) 9- +44- +45 LOOO

1500e 0 +12- ....2.1..- +))- +41- +4 5- +47- 0 +12- +23 - +33- +.1..0- +.1.. 5- +46 5000
180 ~~ ; ng ~~; ~~g ~ ~ ; gg ~~~

195 ~~g ~g ~~g ~~~
27 (

) 60 ) 45 27(
z1mu t h of Ta r ge t - degrees Az1 muth of Ta r ge t - degree

-:53-

FUZE. SHORT (MARIC IV* )

La titude 70° ( No r t h o r Sou t h )

Latitude 50" (North or South)

Ie. V. ~ 2700 Fl s

"6-8- 2"

H. E. SHELL , MARK II

Par t 2 , Tah 1e E.

"ROTATION OF Tfffi EARTH, EFFECT!' IN YARDS OF RANGE DUE TO

La t i tud e 40 · (Nort h o r !'outh)

Latitude 60· (North or Sou t h)

*For arg ument a t top of tab 1es use the s1gn that 18 befor e the numb er .
*For ar-gum en t, s t bo t t ora o f t a bles us e the 81", that f o l l ows the numbe r .
*Azi mu t h measured c Loc kwt s e from the Korth.

z l mu t h of Ta rget - deg ree s Azilluth of Target - de gr e e s

Ra nge 0 15 30 45 60 75 90 0 15 )0 45 60 75 90 Range
yards 18 0 16 5 150 1)5 120 105 90 18a 165 150 1)5 120 105 90 yard s

20 00 0 +2 - +5- +7 - +'1- +8 - +10- 0 +2- +3- +4 - +5- +6 +6- 2000
400 0 0 +4- +8 - +11 - +1)- +15- +16 - 0 +) - +5- +7- +9- H O 11010- 4000
600C 0 +5- +10 - +1 3- +16 - +18- +19- 0 +3 - +6- +9 - +11- +1 3 1+1 3- 60 00
BOOC 0 +5- +11 - +15- +1 fl- +20- +21- 0 +4 - +7- +10- +1 2- +1 4 ,,"14- 8000

1000e 0 +6- +11 - +1 6- +1 9 - +2 1- +22- 0 +4 - +8 - +11 - +13- +15 1 5- 1000 0

1200C 0 +1>- +11- +1 6- +1 'l- +22 - +2)- 0 +4- Hl- +11- +13- H5 15 - 1 2000
14 00< 0 +6- +12 - +16- +20- +22- +23- 0 +4 - +fl- +11- +14- +1 5 16- 140 00

15 00C 0 +6 - +12- +17- +20- +2)- +2.1..- 0 +.1..- +8- +11 - +14- +16 16- 1 5000
180 195 21 0 225 240 255 -2'70 TIa 195 210 225 24U 255 270
360 34 5 ))0 )15 )00 2115 270 36 0 34 5 ))0 31 5 300 285 270
z Imu t h o f Tar get - degrees Az1111Uth of Target - de grees

"'Z imuth of Tar ge t - degrees Az Imu t h of Target - deg r e e s

Rangl 0 15 )0 4 5 60 75 90 a 1 5 30 45 60 75 90 lRa n ge
yard! 180 165 1 50 13 5 120 10 5 90 18C 165 150 135 120 105 90 !Ya r d s

200C 0 +4 - +7- +10- +1) - +14 - +1 5- 0 +3 - +6- +9- +11 - +12 +1 2 2000
400C 0 +6- +12 - +17- +21- +2)- +24- 0 +5 - +10- +14- +17- +1 9 +20 4000
600( 0 +7 - +1 5- +21 - +25- +21l- +2q- 0 +6- 1+12- +1 7- +2 1- +2 3 +24 60 00
800C 0 +8 - +16- +2) - +28 - +31 - +32 - 0 +7- +1)- +19- +23- +26 +27 ROOO

1000, 0 +q - +17- +24- +2q - +32- +)4- a +7- +14- +20- +24- +27 +2 A 10000

1 200< 0 +9- +17- +24- +30- +) 3- +35- 0 +7- +14- +20- +2 5- +211 +2q 120 00
14 00( 0 +9- « i s- +2 5- +31 - +)4- +)5- 0 +A- +15- +21 - +2 1> .1. +29 +30 14000

15 00C 0 +9- +18 - +25 - +ll- +l 5- +16- 0 +8- +B- +21- +26- +2'l +1 0 1 ~000
1110 19 5 210 22 5 240 25 5 270 lR C 19 5 210 225 24 0 255

~~360 )4 5 )30 )1 5 ) 00 285 270 36C 34 5 ))0 )15 )00 2B5
z Imu t h of Ta r get - de g r e e s AZimuth of Tllrget - deg r e e s

F UZE , SHORT (MARIC IV")

La t i tude 10 · ( Nor th or South)

Latt t ud e 30 · (No r th or South)

M. V. 2700 Fls

Lat itud e O·

Par t 2, Tabl e E.

H. E. SHELL, MARK II

*ROTATION OF TIlE !:ARTH, EFFECTS IN YARDS OF RANGE DUE TO

Latitude 20· (North or So u t h )

*For argument at to p of t ables use the sign that 1s before the number .
*For a r gument a t bo t t om of tables use the s1gn that fol l ows the number.
*Az1muth measured c loc kw1se f r om the North.

-32-
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"6-8-2 "

F UZE, SHORT (MAR K IV-)M. V. 270 0 Fl s

Th., ran!':p d pcrPfise due t o a decrease 1n muzzle veloci t y
i s S0 nenr l y i d pn tical wit h that f or a r enge increase du e
to An t nc r r-as e in muzz l e ve l oc1ty that the ab ove t a ble
may be c ons to er-ed equa lly applicab l e to an inc r ease or
,j pc r 'l1ls e I n muzz le velocity. When using t he ab ove tabl e
f or a dpcr pnse i n muzzl e veloci t y t he signs of the r ange
e f f e c t s Are n" " n tlv p. througho ut.

1IlIUZZL E VELOCITY, F.FFF:CTS I N YARDS OF RANGE , DUE TO INCRF.ASE IN

NOTE:

H. E . SHF.LL, I4l\RK II

Part 2, Tabl e F.

Range Incr"nse in Muz 7.1 e Ve l oc i t y - feet per second

yards 90 100 110 120 1 30 14 0 150

500 31 34 3!'l 41 44 411 51
1000 61 67 74 III 87 94 101
l~OO qO q9 109 119 1 29 139 149

20 00 li7 130 143 156 169 182 195

2500 142 1 58 17 4 190 206 222 238
300 0 166 184 20 3 222 240 259 277
350 0 1118 20'1 230 25 1 272 293 31 4

4000 20 9 233 256 2 79 302 325 349

4 500 229 255 2<l0 306 331 356 38 2
500 0 241l 27~ 303 331 3 58 3"'5 413
550 0 26 ~ 2'l 4 324 3 54 383 412 442

6000 2 '11 31 2 343 375 40 6 43 7 469

6 50 0 2'15 32 8 361 394 427 460 49 3
700 0 308 343 37 7 412 44 6 481 515
7500 )2 1 3 57 3'13 429 464 500 536

!'l000 33 3 371 408 41.5 ~ 82 519 5,56

'1500 344 38 3 421 4 59 49B 536 574
'1000 3 55 39 /. /.33 473 51 2 552 59 1
'l 50 0 3f)~ 40 5 446 486 52 7 568 608

10 000 371. 1.16 4513 500 541 583 625

10 500 313 4 1.27 1,70 513 555 59 8 61.1
i i ooo 39 4 1.3<l 4<l2 526 569 61 3 6 57
li 500 404 44 9 1.9/. 539 583 628 673

12000 41 3 1. ~9 505 551 597 61.3 689

1 2500 1.22 469 516 ~63 610 657 704
130 00 /.31 1.79 527 575 623 671 719
13500 440 4f19 5313 513 7 636 6135 73 4

U OOO 1.1.9 1.'19 549 599 6 1.8 69 11 74 8

11.500 4 57 50R 559 6 10 66 0 711 762

1 50 nO 46 5 51 7 56'1 621 672 724 776

FtJZl , SHORT (lURK IV-)" . V. 2700 FI B

The r a nge decrease due to a decr eas e i n muz zl e ve loc i ty
is so nearly identical wi th t ha t f or a range increase due
to an increase in muz zl e velocity that the ab ove t ab l e
may be considered equal l y ap plicabl e to an inc r ea s e or
decrease in muz zl e ve loc i ty . ....hen using thp above tabl e
f or a decrease in muzzl e ve loc i ty t he s Lgris of the r an ge
effects ar e negative thr ough out .

JIltJZZLE VELOCITY, EFFECTS Ilf YARDS OF RANGE DUE TO I NCR EASE I N

R. E. SHELL, JlURK II

Part 2 , Table F.

NOTE:

,
Range Increase 1n !'uzzle Veloc i t y - f eet per s ec ond

yards 10 20 30 40 50 60 70 60

500 3 7 10 14 17 21 24 271000 7 14 20 27 34 41 4 715 00 10 20 54) 0 40 50 60 70 80

20 00 13 26 39 52 65 78 91 104
2 500 16 J2 47 63 7<1 95 111 1 273000 16 37 55 74 92 III 129 1483500 21 4 2 63 84 10 5 126 146 16 7
40 00 2) 46 70 93 116 14 0 163 186

4500 2 5 51 76 102 127 153 179 2045000 2 7 55 82 110 137 165 19) 2205500 29 59 88 11 8 147 176 20 6 235
6000 31 62 93 125 1 56 187 218 249

65 00 33 66 98 131 164 197 229 262700 0 34 69 103 13 7 172 206 2407500 36 72 10 7
274

143 179 214 250 285
8000 37 74 111 1411 185 222 2 59 296

8 500 38 76 11 5 1 53 191 229 2M 30 69000 39 78 118 1511 197 236 276 3159500 41 61 122 162 203 24 3 284 324
10000 42 63 125 166 208 25 0 291 333
10 500 4 3 86 128 171 214 25 7 299 34211000 44 88 131 175 219 26 3 30 7 35011500 45 90 134 179 22 4 269 314 35 9
12000 4 6 92 138 1114 230 27 6 32 2 367

12500 4 7 91. 141 188 235 21\2 329 3 751 3000 48 96 144 192 240 28 8 336 38313 500 49 98 147 196 245 294 343 391

14000 50 100 IJ.9 199 249 299 349 399

14500 51 102 152 203 254 305 356 406

15000 52 101. 155 207 259 311 362 414

- 34-
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FUZE, SHORT ("'ARK IV-)". V. 2700 Fl sR. E. SRELL, !U RI( II

RAnge Decre8 ~ e in Air D@n~ity - pe r cent

yAr ds 9 10 11 12 1) 14 1 5 16

500 5 5 6 6 7 7 8 8

1000 10 11 12 14 1 5 16 1 7 18

1500 1 7 19 21 2) 25 27 29 ) 1

20 00 26 2q )2 )5 3~ 41 44 47

2500 ) 8 42 46 51 55 59 64 6Il

3000 52 5/l 64 70 76 82 A8 q4

3 50 0 70 7!l 8 6 94 10 2 11 1 119 In

40 00 ql 102 112 123 1 34 14 4 1~5 16 5

4500 117 1)1 144 15 8 1 71 18 5 199 213

500 0 147 164 181 1'l8 215 2)) 250 266

5500 179 :;> 00 22 1 242 26) 28 5 )06 ) 28

600 0 212 237 262 287 ) 1) ))8 )64 ) 90

6500 245 27) )02 ) ) 1 ) 60 ) 90 420 45 0

70 00 277 )Oq )41 ) 71. 407 441 475 509

7500 308 )44 )!l1 41 7 454 492 530 568

8000 34 0 ) 80 4 20 460 501 54 ) 5!l5 627

/l500 )72 4 16 L60 504 54q 5q 5 641 687

'1000 40 4 451 4q9 548 597 646 696 747

q 500 4)6 4/l7 5) q s'n 6 44 6q8 752 807

10000 468 523 579 6)5 692 750 ~08 867

105 00 500 55q 618 679 740 801 864 q2 7

11000 531 594 6 57 721 7116 85 2 91 9 98 6

115 00 562 6 2q 6q6 764 833 90 ) 944 10 45

12000 59 ) 663 7)5 80 7 8 79 953 10 28 1103

12500 6 24 sss 773 849 92 5 100 3 1082 1161

1)000 65 5 733 81 2 892 972 10 54 11 36 1220

1)500 68 7 76 8 8 51 9 ) 4 1019 1105 11 91 12 79

14000 71 8 803 BeC) 9 76 10 65 11 55 1245 133 7

14500 748 8) 7 9 27 101 q 1111 1:;>04 1 29q 1)95

15000 779 f',72 q66 1061 11 57 12 54 1 35) l L53

Part 2, TAble Ga.

AIR DF.IlSITY, UFECTS Iii YA RDS OF RANGE, DOE TO DESREASI~ IN (5q"F .And 29.5+1n . )

FUZE, SHORT ("'ARK I V- )"' . V. '" 27 00 Fl s

Range Decrease in Air Den~ity - pe r c ent

yard s 1 2 3 4 5 6 7 8

500 1 1 2 2 ) ) 4 4
10 00 1 2 3 4 6 7 8 9
1 50 0 2 4 6 8 10 12 14 1 5

2000 ) 6 9 12 1 5 1!l 20 2)

2 50 0 4 8 I ) 17 21 25 29 ))

)000 6 11 17 2) 29 ) 5 41 46
)500 8 15 2) )1 )q 46 54 62

40 00 10 20 )0 40 50 60 71 81

4500 13 2 5 38 51 64 77 90 104
5000 16 32 48 64 80 97 11) 130
5500 19 )9 58 78 ss 118 1 38 1 59

6000 2) 46 69 92 116 140 164 188

6500 26 5) 79 106 1)) 161 18q 217
7000 29 59 89 1 20 151 182 21 ) 245
7500 )3 66 99 I)) 168 202 2)7 27 )

8000 36 7) 110 147 1 ~ 5 22) 261 ) 00

8 500 ) 9 79 120 161 202 244 286 ) 29
90 00 4) 86 1)0 1 74 219 26 5 )11 )57
9 50 0 46 9 ) 140 188 2)6 285 335 )8 5

10000 49 99 15 0 20 1 253 )06 )5q 41)

10500 5) 106 160 215 271 )27 )84 441
11000 56 11) 170 229 2~8 ) 4 7 40a 469
1150 0 59 119 180 242 )04 )68 4)2 497

12 000 62 126 190 25 5 )21 )88 4 55 524

12 500 66 1)2 200 268 338 408 479 551
1)000 69 1)9 210 2112 )5i. 4 28 50) 579
1) 500 72 145 220 295 )71 449 527 606

14 000 75 1 52 22 9 )08 )88 469 551 034

11.500 79 15 8 2)9 )21 404 4'l 9 574 66 1
15000 82 1 6 5 249 3)4 421 509 598 688

H. E. SHELL, MARK II

Part 2, Ta ble Ga.

AIR DENSITY, EFFECTS IN YARDS OF RANGE, DOE TO DECREASE IN ( 59 D F e nd 2q. 5+in.)

~6-B-2"
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AI R DENSI TY, EFFECTS IN YARDS OF RANGE, DUE TO INCREASE IN ( 59°F. a nd 29.5f i n .)

Ra nge Incr e a s e i n Air Density - per c ent

yard s 1 2 3 4 5 6 7 8

500 -1 - 1 -2 -2 - 3 -3 -4 -4
1000 -1 -2 -a -4 -6 -7 -1'1 - 9
1 500 - 2 - 4 -6 -8 -10 -12 - lL -1 5

2000 -) -6 - 9 -12 -14 -17 -20 · 2)

2500 - 4 -8 -1 2 - 1 7 -21 -25 - 29 -))
)000 - 6 - 11 - 1 7 -23 -21'1 -34 - 40 -45
) 500 -8 -1 5 -2) -30 -.3'l -45 -5 2 -60

4000 - 10 -20 -29 -.39 - 49 -58 - 68 - 77

4 500 -1.3 - 2 5 -3 7 - 50 -62 -74 -86 -98
500 0 -16 -.31 -47 -62 -77 -9) -108 -122
5500 - 19 - .38 - 57 -75 -94 -11 2 - 1 30 -148

6000 -23 -45 -67 -1'1 9 -110 -132 -1 53 -1 74

6 500 -26 -51 -77 . - 10 2 - 12 7 -1 51 -175 - 199
7000 -29 - 58 - 87 - 11 5 - 14) -170 - 198 - 22 5
7500 - .32 - 65 -96 -128 - 15'1 -189 -220 - 250

8000 - )6 -71 -106 -140 - 174 -208 - 241 - 274

8500 -)9 -78 -11 6 - 1 53 -190 -227 -263 -299
9000 , - 42 - 8 4 - 125 - 166 - 20 6 - 246 -2fl 5 - 324
9 500 - 46 - 90 - 1 ) 5 - 1 79 -222 -264 - .307 - 34 8

10000 -49 - 97 -144 -191 -2.38 -28) - 32 8 - 372

10500 - 52 -103 - 154 -204 - 2 5.3 -.302 -.35 0 - 39 7
11000 - 55 - 11 0 -1 63 -216 -269 -320 - 3 71 -421
11 500 - 58 , - 116 -173 -229 -2A4 - 33 8 - 392 - 44 5

1 2000 -62 - 122 -182 -241 -299 -3 57 -413 -46C1

12 500 - 65 - 129 -1 92 -254 -315 -375 - 43 4 -492
13000 -68 -1 35 -201 -266 -3)0 - ) 9.3 -455 - 516
135 00 -71 - 141 -210 - 278 -345 -411 - 4 76 - 540

lLOOO - 74 -lL7 -220 -291 -360 -429 -497 -5 64

14500 - 78 -1 53 -229 -302 -)75 - 447 - 518 - 51'17
1 5000 - 81 - 1 60 -2.38 -.31 5 -)91 -46 5 - 53A - 61 0

"6-8-2"
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FUZE , S IIORT (MARK IV·)M. V. • 2700 F/SH. E. SHELL , !"ARK II

Ra nge Ln c r en s e in Air Dens i t y - pe r cent

yn rds 9 10 11 12 1) 14 15 16

50 0 - 5 - 5 - 6 -6 -7 -7 -A -8
100a -1 0 - 11 -1 2 - lL - 15 -16 - 1 7 - rs
15 00 - 17 - 1~ - 2 1 -23 -2 5 -2 7 -29 -)1

20 00 - 26 -29 - )2 -35 - ) 7 - 40 - 4 ) - 46

2500 -)7 -41 - 4 5 -49 -5) -57 -61 - 6 5
)000 - H -56 - 62 -67 - 72 -78 -84 -89
) 500 - 6 7 - 74 - 8 2 - A9 -96 - 10 ) - 11 0 -117

4000 -86 -96 -1 05 - 114 - 12) - 1.32 - 141 -150

4 50 0 - 110 -122 - 1 34 - 145 -157 -168 -180 - i sr
5000 -1 )7 -152 -166 -un - 196 -209 - 22) -237
5500 -1 66 -161. -201 - 2 18 - 236 -25) - 269 -286

6000 -19~ -215 -23 6 -256 -276 - 29 5 -3 15 -))4

65 00 -22) - 247 -270 - 293 - ) 16 - D /\ -360 -)A2
7000 - 25 1 - 27 8 -304 - 32 9 - 3 55 - ) 80 - 1.05 - 42 9
7500 - 279 - 308 -337 -366 - ) 94 -4 22 - 449 -476

1'1 000 - )07 - ) 39 -) 70 -401 - 1.32 -1.6 2 - 1.92 -522

1\500 - ) )4 - 369 -40) - 1.)7 -471 - 504 - 536 -5 68
9000 -)6 2 - )99 -436 - 47) -509 - 51.5 -5 '10 -614
95 00 -) '19 -1.29 -469 - SOB -5 47 -~/\5 - 622 - 6 59

10000 -1.16 -4 ~9 - 50 2 -54 ) - 5'l 4 - 6 25 -6(,5 -704

10500 - 44) -1.1\9 - 5) 1. - 57R -622 -665 -70 7 - 71.9
11000 -470 - q 9 - 56 7 -614 -660 -70 5 - 750 - 79 4
11 500 -497 - ~I.R - 59 /\ -648 -(,'1 7 -71.5 - 792 - 8.38

12 0 ao - 523 - 577 -6) 0 -6A2 -73) -784 - 83J - 88 2

12500 - 550 - 60 6 - 662 -71 7 -770 -R 2) -875 - 9 26
13000 - 576 - " ) 6 - 691. -75 1 - RQ7 -86) -917 - 9 70
135 00 -60) -66 5 - 72 6 - 7/\ 5 -844 - 90 2 - q5R -lOlL

1/.0 00 -629 - (9) -757 - 819 - I'IRO -~40 - 999 -1057

14 500 - 6 55 -72 2 - 7'1'\ -85) -917 -979 - 10 40 -1100
150 00 - 61\1 - 75 1 -819 -'1'16 -9 52 - 1017 -10fl1 - 11 4)

Par t 2 , 'l'ahle ou.

Jlr P DF.NS ITY, FFFF.CTS IN YARDS OF RANGE, PTlE 'l'0 INCREASE IN (5 9 °F .and 29.5+1n.)

F UZE, SHORT (MARK IV-)M. V. 2700 F/SH. P.. SHELL, MARie II

Pa rt 2 , Tab le cs,

-38 -
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Per t 2 , Table H.

TEMPERATURE (ELASTICIty), EFFECTS II( YARDS OF !lANGE (59° F . )

- 41 -

F UZE , SHORT (MARK IV. )x. V . noo FI s

~OTF : T;,p r nn l " e rr " c t s cluE' t o A head wi nd a re s o ne ar l y
l ,j .... n t Lca l t n n umc r t ca l vs Lu» "" I t.h t hose f o r a r e a r
"I nn t hn t. t h.. ;; h0 Ve tah1e .. I th s t gris c hs ng ed s hould
b() us e-i f l1r s uc h p ffpcts .

PEAR \o'I ~D, EFF ECT I~ YA RDE Of R ~ NGE , DUE TO

Part 2 , Tabl e 1.

II. E . RHELL , "lARK II

l1ang" Rna r WInd - mI l e s ~"r hour

y a r ds 5 I I) J 5 20 2 5 )0 3 5 40 4 5 50
500 0 a 0 Q 1 1 1 1 1 1lOOO 0 1 1 1 2 ;> 2 2 3 31500 . 1 1 2 2 3 4 4 5 (, 6

20f)0 1 2 J 4 6 7 11 9 10 11
2500 2 3 5 7 9 11 1 3 14 16 173000 3 5 A 10 1) 1 5 19 20 23 25
3 ~00 I. 7 II lI. 17 20 24 27 31 34
4000 5 9 14 111 23 27 31 36 41 45
1. 500 6 11 17 23 29 3 5 40 46 52 575000 7 14 21 29 36 1.3 50 57 6 1. 71
5 ~00 9 17 2r ) 35 4/. 52 6 1 70 711 8 7
6000 10 21 J2 1.2 52 63 73 84 94 10 5
6500 1 2 25 3R 50 62 75 87 100 112 125700 0 14 29 4/. 59 73 8/\ 10 2 117 1)1 1467500 17 34 5] 611 P5 10 2 119 1 36 1 ~2 169
11000 19 39 59 78 9 11 117 137 1 56 1 76 195

"'500 22 45 67 "'9 11 2 1 )/. 1 % 1 78 201 2239000 2 5 51 76 101 127 1 52 177 202 22 8 253
9 5~0 2 '1 57 fl6 111. 11.3 171 199 22 8 2 5 7 28 5

10000 32 61. 96 121\ 160 191 22 3 25 5 2/\ 7 319

10500 35 71 10 7 11.2 177 212 2M~ 2 '\4 319 3 5511000 39 7P, 11'1 1 57 196 23 5 271. J 11. 3 53 39211 5')1) 1. 3 86 1)0 1 73 21 6 25 9 302 34 5 3 P,8 43 1
120f)') 1.7 9 5 11.2 1R9 23 7 21',4 33 1 37 '1 1.2 5 I. 7J

12500 52 1·1) 155 ;:0(, 25fl 310 J 61 1.12 I. {,I. 51613000 56 ll ~ 16'1 22 1. 2"0 336 392 u .« 504 560
1) ~00 (,1 1 ;' 1 1":> 21.2 303 36 1. 1.21. !.P' 5 545 60 6

11.000 65 I J f) l 'H, 2" 1 327 392 1.57 52 3 5P8 {,5J

1I.~00 70 11.0 211 ;J" 1 35 1 1.2l 49 1 %2 632 70 21 5000 75 1 50 226 )01 376 45 1 526 (,Q2 6 77 752

FUZE, SHORT (MARK IV·)M. V. 27 00 FlsH. E. SHELL, MARX II

Ra n ge Temperature of Air - de grees Fahrenhe i t

yard s 0 10 20 .30 40 50 59 60 70 80 so 100

500 0 0 0 0 0 0 0 0 0 0 0 0
1000 +1 +1 +1 +1 0 0 0 0 0 - 1 - 1 -1
1500 +.3 +2 +2 +1 +1 0 0 0 - 1 -1 -2 -2

2000 +4 +3 +3 +2 +1 +1 0 0 -1 -2 - 2 - 3

2500 +6 +5 +4 +3 +2 +1 0 0 -1 - 2 - 3 - 4
3000 +9 +7 +6 +4 +3 +1 0 0 - 2 -3 -5 -6
3 500 H2 H O +8 +6 +4 +2 0 0 -2 - 4 - 6 -8

4000 H6 H4 HI +8 +5 +2 0 0 -3 - 6 - 8 -11

4500 +2 1 H8 H4 +11 +7 +3 0 0 -4 - 8 - 11 -15
5000 +27 " +23 H 8 +14 +9 +4 0 0 -5 -10 - 14 -1 9
5500 +34 +29 +23 +1 7 +11 +5 0 -1 -6 - 1 2 -rs - 24

6000 +4 3 +36 +29 +21 H 4 +7 0 -1 -8 -15 - 23 - 30

6500 +52 +43 +3 4 +25 H7 +8 0 -1 -10 - 18 -27 - 36
7000 +59 +49 +39 +29 H9 +9 0 - 1 -11 -21 - 31 -41
7500 +6 5 +54 +43 +32 +2 1 10 0 -1 -12 -23 -3 4 - 4 5

8000 +68 +56 +45 +33 +2 2 10 0 -1 -13 - 24 - 36 -47

85 00 +68 +56 +4 5 +3 3 +22 10 0 -1 -13 -24 - 36 - 4 7
9000 +66 +55 +44 +32 +21 10 0 -1 - 12 - 24 -3 5 - 4 6
9500 +6 1 +51 +41 +30 +20 +9 0 -1 -1 2 - 22 -33 -43

10000 +5 4 +4 5 +36 +27 +18 +8 0 -1 -10 - 19 - 29 - 3P

10500 +4 6 +38 +31 +23 +"15 +7 0 -1 -9 -16 -24 -32
11000 +39 +3 2 +2 6 +19 +12 +6 0 - 1 -7 -14 - 20 -27
11 500 +31 +26 +21 +16 +1 0 +5 0 -1 - 6 -11 - 1 6 -22

1 20 00 +2 4 +20 +16 +12 +8 +4 0 0 - 5 -9 - 13 -17

12 500 +1 7 H4 +1 2 +9 +6 +3 0 0 -3 -6 -9 - 12
13 000 +11 +9 +8 +6 +4 +2 0 0 - 2 -4 - 6 -8
13500 +6 +5 +4 +3 +2 +1 0 0 - 1 -2 -3 - 4

14 00 0 0 0 0 0 0 0 0 0 0 0 0 0

14 500 - 6 - 5 - 4 -3 -2 -1 0 0 +1 +2 +3 +4

1 5000 - 12 -10 -8 -6 -4 -2 0 0 +2 +4 +6 +'1



in mils I In d eg r e es

Range Cross Wind - mU e s per hour

y ards 10 20 J O 4 0 50 10 20 30 1.0 50

500 0.0 0 .1 0.1 0. 2 0 .2 0 . 00 0 .01 0 . 0 1 0 . 'l1 0 . 01
10 00 0.1 0. 3 0 . 4 0 . 6 0 . 7 0 . 01 0 . 0 2 0 . 0 3 0 .03 'l . r)/,

1 500 O. J 0 . 6 0.9 1. 2 1. 5 0 .02 0 .04 0 . 0 5 0 .0(, 0 . 0 '\

2000 0 . 5 1.0 1.5 2 . 0 2 .5 0 . 0 3 0.06 0 .08 0 . 11 0 .14

2500 O. :/ 1.4 2 .1 2 . 8 3 . 5 0 .04 0 . 0 f! 0 . 1 2 0 . 1(, 1 . 20
JOOO 0 .9 1.8 2.7 3 .6 l. .5 0 .05 0 .10 0. 16 0 .21 O. ~ 6

3500 1.1 2 .2 3 . 4 4. 5 5 .6 0.06 0.1) 0 . 19 0 .26 0 .32

4000 1. 3 2 .7 4.0 5 . 4 6 .7 0 .01l 0 .1 5 0. 2 3 c. :'0 0 .31l

4500 1.1} 3. 1 4 . 7 6 .2 7.'1 0 .09 0 . 18 0 . 2 6 0 . 35 ') . I.l.
500 0 1. 8 J . 6 5 .3 7 . 1 8 . 9 0 . 10 0 .20 0 . 30 0 . 40 :J. <o
55 0 0 2.0 4. 0 6 . 0 8 . 0 10.0 0 . 11 o.n 0 .34 1 .t.: CJ. 5('

60 00 2 .2 l..5 6. 7 9 . 0 11. 2 0 .1) 0 .25 O. ) ll 0 . '-0 0 . 63

6500 2. 5 5 . 0 7 .4 9 .<1 12 .l. o.j z 0 .2" 0 .l.2 o. ~6 0 . 70
70 0 0 2 . 7 5 . 4 8 .2 10 .9 13 . 6 0 . 1 5 0 . ) 1 0 .1.6 0 . 62 0 . 77
7500 3 .0 5 . <I 8.9 11. 8 i z, B 0 . 17 O.)J 0 . 50 0 .67 0 . 83

8000 3 . 2 6 . 4 9 . 6 12 .8 16 . 0 O. l ll 0 .36 0 .54 0 .72 0 . 00

e 500 3 . 4 6 .9 10 . ) 1 3. II 17. 2 0 .19 0. 39 0 .5 " 0.. 7f'. o . r17

'woo 3 .7 7 . 4 11.1 14 .8 11' . 5 0 .21 0 . l.2 0 . 6 2 O. ~ 3 1. 0l.
9 500 3 . 9 7 .9 l1.A 1 5. " 19 . 7 0 . 22 0 . 44 0 . 67 0.fl9 1.11

1000 0 4 .2 8. 4 12.6 1 6. II 21. 0 0 .21. 0 . 4 7 0.71 0 . 91. 1.1fl

1O ~00 4.5 8. <1 1).4 1 7.8 22 .3 0. 2 5 0 .50 0 . 7 5 1. 00 1. 25
11000 4. 7 9 . 4 1l.. .2 11".9 23 . 6 0 . 2 7 0 . 53 O. BO L Ob 1. 3)
11 50 0 5 . 0 9 . 9 1l... <1 19 . <I n .8 0 . 2 1" 0 . 56 0 . 1l4 1.12 1.l.0

1 2000 5.2 10.4 1 5. 7 20 . 0 26 .1 0 .29 0 . 59 O. BI" 1. 1" 1. l.7

1 2500 5 .5 10. 9 16. 4 21. " 2 7 . ) 0 . 3 1 0 . 62 0 . 9 2 1. 23 1. ~ 1.

1 3000 5.7 11.4 1 7 . J 22 . 11 2 " . 5 0 . 32 0 . 61. J . a b 1. 2" 1. 60
1 3 500 5 . 9 11.9 1 7. '3 2 3 . 8 29 . 7 O. :'3 0 . 6 7 1. 0 0 1. 34 1. 67

1400 0 6 .2 12 . 1. H' . 5 zc , ? 30 . 9 0 .35 0 . 70 1.04 1. :' 9 I.7/,

14 500 6.1. 1 2 .f'. 19. 2 25 . 7 3 2 . 1 0 . ) & 0 . 72 1. 01' 1. 0 1.1'1

1 500 0 6 . 6 13 . ) 19.9 2(, .6 )). 2 O. ) 7 0 . 7 5 1. 1 2 1. 50 1. fl7
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Part 2, Ta ble J.
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CROSS WIN D EFFECTS

FUZE, SHORT (MARK I V*)
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La titud e 00

.RO TATION OF THE EARTH, DEFLECTIO N EFFECT I N MILS DUE TO

La ti tude 10 0 (North)

- 45 -

FUZE, S HORT (MARK I V* )M. V . 2700 FI f,

Azi mut h of Ta r ge t - deg rees

Range 0 30 60 90 120 15 0 180
yard s 36 0 330 300 270 2/.0 210 180

20 0 0 - 0 . 1+ -0 . 1+ - 0 . 1+ - 0 . 1+ - 0 . 1+ -0 .1 + -0. 1+
40 0 0 - 0. 2+ - 0 . 2+ -0 . 2 + -0 . 2+ - 0 . 2+ - 0 . 2+ -0. 2+
6000 - 0. 3+ - O.}+ -0.;+ -0. ) + -0.3+ - 0 .3+ - 0. 3+
sooo -0 . 4 + - 0 . 1,+ - 0. 4 + -0. 5+ -0 .5+ - 0 . 5+ -0 .5+

10 0 00 - 0 . 6+ -0 . 6 + -0 .6+ -0 . 6+ - 0. 7+ - 0. 7+ -0.7+

1 20 0 0 - 0 . 7+ - 0.7+ -0 . !:1 + -O. R+ -0 . 9+ -0 . 9+ -0 . 9 +
11.00 0 -0 . 9 + -0 . 0 + - 0 .9+ -1.0+ -1. 1+ -1 .2+ - 1. 2+

1 5000 -0.9 + - 1. 0+ - 1 . 0+ - 1. 2+ - 1 . 3+ - 1. 4+ - 1. 4+
i so 1 50 l ~CJ '/U eo

35~
U

180 210 24 0 270 300 360
Azt muth of Tarvet - d ear-ee s

La t I t ude 30 0 t So u t h )

Az imu th of Target - degr ee s

Ra nge 0 30 60 90 1 20 150 180
ya r d s )60 J 30 300 270 2/,.0 210 18 0

20 00 - 0.1+ - 0 . ] + -0 . 1 + - 0.1+ - 0. 1+ -0.1+ - 0. 1+
40 00 -0.]+ -0 . 1 + - 0 . 1+ - 0.1+ -0 .1+ -0.1+ -0 .1+
6000 - 0. 2+ - 0 .2+ - 0 . 2+ -0.2+ - 0.2+ -0 . 2+ -0.2+
80 0 0 -0.3+ -0. 3+ -0. 3+ - 0 . 3+ -0.) + - 0 . 3+ - 0. 3+

10000 - 0 . 4+ -0.4+ -0 . 4 + - 0·4+ - 0 . 4 + - 0 . 5+ - 0 . 5+

12000 -c.c - -0 . 4 + - 0.5+ - 0.6+ - 0 . 6+ -0 . 7+ -0.7+
1400 0 -0 . 5+ - 0 .5+ - 0 . 6+ -0 .7+ -0.8+ -0.9+ -0 .9+

1~000 -0. ~+ - 0.6+ -0. 7+ - 0 . 8+ -0.9+ - 1.0 + - 1. 1+
180 15CJ i zo '1U nU

35g 3~0i so 21 0 2/.0 2 70 3 00
Az i mu th o f Tsr~e t - d e~rees

La t I t ud e 20· (S outh)

La t i tude 30 0 ( North)

"(,-8 -2"

• ROTATIO N OF THY. EARTH, DEFLECTION EFFP.C T I N MILS DUE TO

La tl t ud e 20 · ( Nor th)

*Negati v e s ign means the e f fec t i s to the r i ght . · Po si tive si gn
mea ris t he e ff ect i s t o the l eft .

"Fo r a rgumen t a t t o p of t a b l e us e s ign t ha t i s ~*Azimuth measured
be f ore the number . clockwise from

.For a r gu men t a t bo t t o m o f t a b l e use s ign that the No r t h .
f o l l ows t.he numbe r .

Part 2 , Tabl e K•

H. E. S HELL, MARK II

FlJZE , SHORT ( MA RK IV.)M. V. = 2700 Fls

AZimuth of Targe t - de gr ee s

Range a 30 60 90 120 1 50 180
yBrds 3 60 330 300 270 240 210 180

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+ -0 . 1+

1 2000 +0. 1- +0.1- +0. 1 - 0 . 0 - 0 . 1+ - 0 . 1+ - 0.1+
1/,.000 +0 . 2- +0.2 - +0.1- 0 .0 - 0.1+ - 0 .2+ - 0 .2+

1~000 +0. ~- +0.2- +0.1- 0.0 -0 . 1+ -0 .2+ - 0 . ~ +

180 1 50
~fg 2~g 3gg 35 g

U
180 210 36 0

Azimuth of Ta rge t - de gree s
Lat itude 0 0

Azimu th of Target - d e gre e s

Range 0 30 60 90 1 20 150 lRO
yards 3 60 330 300 2 70 2 40 210 180

2000 0.0 0. 0 0 .0 0. 0 0 .0 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 .2+ - 0. 2+ - 0 . 2+ - 0 . 2+ -0 .2+

10000 -() . 1+ - 0 . 2+ - 0.2+ - 0 .2+ -0 .2+ -0 . 3+ -0 .3+

12000 - 0 . 2+ - 0 . 2+ - 0 . 2+ -0 . 3+ - 0; 3+ -0 .4+ - 0 . 4+
14000 - 0.1+ - 0 . 2+ - 0 .3+ - 0 . 4 + - () . 5+ - 0 . 6+ - 0 . 6+

1~000 -0.1+ - 0.2+ -0. 3+ - 0 . 4+ -0 .6+ -0 . 7+ - 0 . 7+
180 1 50 120 90 eo 3U

3~0180 21 0 24 0 2 70 30 0 33 0
AZimuth of TarlZet - d e l:ree s

La t itud e 10 0 (Sou t h)

Pa r t 2 , Table K.

H. E. SHELL, MARK II

*Negative sign means the effec t i s to t he r i ght . *Posit ive sign
means the effect is to the l ef t .

*For a r gument a t t o p of t able us e s i gn that i s ~ *A Z i muth meas ured
be fore the nuaber , clock wi s e from

*For a r g ume n t a t bot tom of tabl e us e s i gn tha t t he North .
follows t h e number .

- 44-
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*ROTATION OF THE EARTH, DEFLECTION EFFECT IN MILS DUE TO

Latitude 40 · (North)

La t i tude 50 · (Nor t h )

- 4 7-

FUZE, SRORT (MARK I V. )1'1. V . 27 00 Fls

AzI muth of Ta r ge t - degree "

Range 0 30 60 90 120 1 50 180
ya r-d s 360 33 0 300 270 240 210 1 80

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. 5+ - 0 . 5+ - 0 . 5+ -0.5+ -0 .5+ -0 .5+ - 0 . 5+
800 0 -0 .7+ -0 . 7+ - 0. 13+ -0 .8+ -0. 8+ -0 ."' + -u.s-

10000 - 1. 0+ -1.0+ - 1. 1+ -1.1+ - 1. 1+ - 1. 1+ - 1. 1+

12 000 -1. 3+ - 1 .3+ -1. 4+ -1. 4+ -1.4+ -1. 5+ - 1. 5+
14000 -1. 7+ -1. 7+ - 1 . 'I ' -1. R+ - 1. .R+ -1.9+ -1 .9+

1 5000 - 1.9+ - 1. 9 + -2 .0+ - 2 . 0 + - 2 .1+ - 2 .2+ - 2. 2+
HID 1~0 1 .20 '1(J 60 30 0-
180 21 0 21.0 270 300 33 0 36 0

Azimuth of Tar lZet - de £r.eell
i.s t ; tude 60 (S outh)

Az imuth of Target - deg r ee s

Renge 0 30 60 90 120 1 50 18 0
yard s 3 60 330 30') 270 240 210 180

200 0 - 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+
60 00 - O.H - 0 .6 + -0 . 6+ - 0. 6+ - 0 . 6+ -0. 6+ - 0. 6+
8000 - 0 .1'+ - 0 . 8+ -0 .8+ - 0.9+ -0 .9+ -0 .9+ - 0 .9+

10000 - 1 .1+ - 1. 1 + - 1. 1+ -1. 2+ - 1. 2+ - 1.2+ - 1.2+

12000 -1. 5+ -1. 5+ - 1 . 5+ -1. 5+ -1. 6+ -1.6+ -1.6+
14000 - 1.9+ _l. CH - 1. 9+ -1. 9+ - 2 . 0 + - 2 . 0+ - 2. 0+

15000 - 2 .1+ - 2 . 1+ -2 .2+ - 2 .2+ -2 .3+ - 2 .3+ -2. 3+
um l)U 120 90 6U 30 0
i so 210 240 270 30 0 330 360

Azimu th of Tar~et d ez r e es
Ls t t t ud e 70· \"Sou t h)

H. 1':. SHELL, JlCARY: II

Part 2, Table K.

"6-B-2"

La t I tude 70 · (North)

Lati tude 60· (No rth)

·ROTATION OF T HE EART H, DEFLECTION EFFECT IN MILS DUE TO

-Negative s Lgn mean s the ef fe c t i s to t he ri gh t. -Po~t tive s Lgn
means t he effec t is t o the l e ft.

- For a rgument a t t op of t ab ] !' us e s ig n that i s ~ *AZ imuth measured
before the numbe r . cl ockwise frail

.For argumen t a t bottom of tab l e us e si gn that t he North .
f'o l Lows t he number.

FUZE, SHORT (MARK I V.)M. V. 2700 F/s

Az imu th of Target - degreell

Range 0 30 60 90 120 150 reo
yardll 360 330 300 2 70 240 210 leo

2000 -0 . 1+ - 0 . 1+ -0 . 1+ -0. 1+ -0.1+ - 0. 1+ -0 .1+
4000 - 0.2+ - 0 .2+ - 0 . 2+ -0.2+ -0.2+ -0.2+ -0.2+
6000 - 0 . 4+ - 0. 4+ - 0. 4+ -0. 4+ -0 .4+ -0.4+ - 0 . 4+
8000 - 0.6+ -0.6+ -0.6+ -0.6+ -0. 6+ -0. 6+ - 0 .6+

10000 -0.7+ -0 .1' + - 0 . "'+ -O . ~+ -0.1'+ -0 .(1+ -0.8+

12000 - 0 .9+ - 1.0+ -1.0+ -1.0+ -1.1+ - 1. 1+ -1.1+
14000 -1.2+ -1.2+ - 1. 3+ -1.3+ -1.4+ - 1. 5+ - 1. 5+

BOOO - 1. 1+ -1. '3+ - 1. 1.+ -1. ~+ - 1.6+ -1.7+ - 1. 7+
rso 1 50 120 90 60 30 0
180 210 24 0 270 300 330 36 0

Azimuth o f Targe t - de lZ r e e ll
Latitude 40· (Sou t h )

Azimuth of Target - degreell

Range 0 30 60 90 120 150 180
tard ll 360 330 300 2 70 240 210 180

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+
60 00 -0.5+ -0 .5+ -0.5+ - 0 . 5+ -0.5+ -0.5+ -0. 5'"
8000 -0.7+ -0.7+ -0. 7+ - 0 . 7+ - 0 . 7+ - 0.7+ -0.7+

10000 -0.9+ - 0 . 9+ - 0 . 9+ - 0.9+ -1.0+ -1.0+ -1. 0+

12000 -1. 2+ -1.2+ - 1.2+ -1.2+ - 1 . 3+ - 1. 3+ - 1. 3+
14000 -1.5+ -1. 5+ -1. 5+ -1.6+ - 1. 7+ - 1. 7+ -1.7+

1~000 - 1.6+ - 1.6+ - 1.7+ -1. 8+ - 1. 9+ -2.0+ -2 .0+
1 80 15 0 120 'IU 60 30

3~0180 210 24 0 270 300 330
Az i muth of Target - delZrees

Latitude 50· ~ south)

H. E . SHELL, MAJllC II

Pa r t 2 , Table K.

.Negative sign means the effect is to the r ight. *P o sitive s Lgn
means the effect is to the l eft.

. Fo r ar gume n t at top of table use si gn that 15 f.A zimuth me asured
before t he number. c lockwise f r om

• Fo r a rgument at bo ttom of table use s i gn tha t t he No r t h .
fo1 10"11 the numbe r .

-4 6-
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PART 28

RANGE ELlVATI ON " ELATI ON

6" GUNS , !'!190 ~ , !'!1908 !'!I and "'1908 !'!II

!'!OUNT8 D ON BARBETT~ CARRIAGE

H. E . SHELL , MARK II

FUZE, SHORT (!'!ARK IV *)

MUZZLE vn.OCI TY = 2700 riB

J UMP -.6 MIL

HO'l E I Standard Air Tempe ra t ure f or De nsi t y li nd El asticity is 59 ° .
StandArd Tempe r a t u r e of Po wder 1s 70° f .

"6-8- 2"



Ra nge "E leva ti on RAn ge " El " v" ti on Range "E l eva tion

yard s m11s e , ya r ds mU s . , ya r d s mil s e ,
0 0 . 6 0 0 2 300 0 25 . f.! 1 2 7 6000 65 .6 3 4 1

100 1.4 0 05 31 00 2 7 . 0 1 3 1 6100 67 . 2 3 47200 2 . 0 0 0 7 3200 28 . 0 1 35 6200 69 .0 3 53300 2.6 0 0 9 330 0 29 . ;> 1 38 6 300 70 .6 3 58

40 0 3. /' 0 11 340 0 JO. 2 1 4 2 6 40 0 72 ./, 4 O/,
500 4 .0 0 14 35 00 31.4 1 4 6 6 50 0 74 .2 4 10
600 c,« 0 16 3600 J 2 . 4 1 49 66 00 7 6. 0 4 1 6

70 0 5. 6 0 19 3700 33 .6 1 53 6 700 m ,e 4 23800 6.2 0 21 J800 34 .f.! 1 5 7 6800 79 . fJ. 4 29
900 7.0 0 24 J 9 00 36 . 0 2 0 1 6900 P1. 6 4 3 5

1000 7 .8 0 2 6 4000 3 7 . 2 2 0 5 7000 It } . (, 4 4 2

11 00 e.6 0 2 9 41 00 38 .4 2 09 ?l0 0 8 5 . (, 4 4912 0 0 9 . 4 0 J2 4200 39.6 2 14 7200 87 . 6 4 551 300 10 . 2 0 34 4 30 0 40 .8 2 18 7 JO O 8 9 .6 5 0 2

1400 11. 0 0 37 44 0 0 42 . 2 2 22 740 0 9 1. 6 5 0 9
1 50 0 11.8 0 40 4'00 4J. 4 2 26 7 50 0 9i\. 8 5 11)
1 60 0 12 .6 0 4 3 4 60 0 44 . 6 2 J 1 7600 9 5 .!' 5 2J

1700 1 3. 6 0 4 6 4 700 4 6 . 0 2 J 5 77 00 9 8 . 0 5 3 11800 14 .4 0 49 48 00 47. 4 2 40 78 00 10 0. 2 5 3 /\
19 00 1 5 . 2 0 52 49 00 1.8. 8 2 45 790 0 10 2 .4 5 46

~.

2000 16. 2 0 55 5000 50. 2 2 49 80 00 104 . 1' 5 53~.

2100 17 . 0 0 5A 5100 51. 6 2 54 81 00 10 7 . 0 6 0 1zzon 18.0 1 01 5200 53 .0 2 59 8 200 10 9.4 6 0 9
·!300 19. 0 1 0 4 5300 54 .6 J 0 4 8 300 111. '" 6 17

;!4 00 19 .8 1 07 540 0 56.0 3 0 '1 8400 114 . 2 6 2 5
~ 500 20 . 8 1 10 55 00 57.6 3 14 !l5 00 11 6 . 6 6 3 3
~ 600 n .8 1 14 560 0 59 .0 3 19 !l600 119. 0 6 42

::70 0 22.8 1 17 5700 60 . 6 3 25 870 0 1 21.4 6 50
: ~ 800 23 .l! 1 20 58 00 6 2 . 2 3 30 SMO 1 2 /, . 0 6 59i 9 0 0 24 . 8 1 24 59 0 0 63 . 8 3 J 6 8 90 0 1 2 6 . 6 7 0 7

I-
L- · OOO 25.f.! 1 27 6000 65 .6 3 41 9000 129. 4 7 16

"For 1908 Guns on Barbette Ca rria ges.

All othe r range table function. and effec ts a r e the sa me as f 6rthe disa ppeering car r-Lag as ,

51 -

"~ ·B-2"

Fll7.E, S HORT (I'\.A RK IV")

BAng p "El evati on

'lards ,d is . ,

120 00 226 .6 12 4 5

121 0 0 2 10 . 6 1 2 58
122 0 0 ";'}1.. 6 13 12
17 100 ?:' ~ . I) 13 2 5

12 /.0 0 2/.2 . 6 1 3 39
U 5"!) »i«.« 1) ~3

12(,00 2 Q . 0 14 07

1270 0 255 .2 II. 2 1
12 <1 :)0 259 . 6 lJ. 36
121 0 0 26/.. 0 lI. 51

1 30 00 26'\ . 1. 1 5 0 5

13100 2 72 . 8 15 21
1 3 200 277 . 2 15 36
13 300 28 1. 8 1 5 51

13 /,00 21\6 . 1. 16 0 7
1 3 50 0 29 1. 0 1 6 22
lJ 600 2'15 . /\ 16 38

13 70 0 300 . 6 16 54
1380 0 305 . 4 1 7 10
13900 3 10 .2 17 27

14 000 3 1 5 .0 17 43

14 10 0 320 . 0 18 00
1/. 200 32 5 . 0 18 1 7
1/. 300 3 30 . 0 18 34

lJ. 400 335 .2 18 51
11. 50 0 }J.O. I. 19 0 8
rzsoo 3/ 5 . 6 19 26

147 0 0 3 50.8 19 1.4
14 /\0 0 356 .2 20 0 2
11.90 0 3 61. 6 20 20

1 500 0 36 7 . 0 20 } A

II. V. -r 2700 F/ S

All o t he r r an ge t ab I e f unctt 'J ns nnd ef fe c ts Br B the s ame A9
for t 'l e d l s ApPf> a r Lng r-a r-r-La ge s ,

Fflnge ' F:l('vu U on

y a r.t s mlls e ,

'JOOO 12'), I. 'I 16

'1100 1)2. 0 7 25
'1" ,)1) 134 .6 7 34
' )JI)') 137 .1. 7 0

') / 0 0 L~O.O 7 53
()~, ()O 143 .0 A 02
') 6,) 0 l l. ~ . il 8 12

9700 1 !. ~ . 6 il 22
'1900 1 ~ L.6 il 32
9900 1 ~ !• • 6 8 I.?

lQ OOO 1 5 7 .(, 8 52

10 100 160 . 6 9 0 2
10 200 1 63 .6 9 12
10 300 l hfJ.8 9 23

10/00 1 70 .0 9 3/.
10 500 1 73. 2 9 4 5
10 /,00 17 6 . /. '1 r,6

10 700 1 7'1 .8 10 07
10 800 1 8 3 . 0 10 18
10 '/00 18/, .4 10 ;>'1

11000 18 '1 . 8 10 41

111 00 19 3. 2 10 52
11 200 1 '1". e 11 0 /.
11 300 200 . 4 11 16

11/,') 0 21) /• • 0 11 28
11 500 207 .6 11 41
11 (,00 2 1 L. /. II '; 3

1 1700 2 15 . ? 12 06
ll AOO 2 19 .0 12 19
11900 22 2 . il 12 :' 2

12(FJO '226 .6 1 2 _!:2-

Plirt 2

H. E. SIlF.LL , MA RK I I
FUZE, SHORT (MARie IV" )JIll. V. 2700 F"/SK. E. SIIBLL, MARK II

Par t 2 .

"6 -B-2"
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