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VETYOSS OF COMPUTING BALLISTIC LIMITS FROi
| FIRING DATA ‘

IF and PP within 50 fps, with Cnnfirr.\inr Partials

!

iring Mothod -~ Obtatn 3 PP below &nd within 50 fps of low CP. \Luninum
rumbor of rounds, such as 10, may be apauifiod )

Yothod of Computation - Aror‘re of the velo*itiea of the iow CP and the
high PP below that.

Usos = incipally TBL=1CA propram.
umbur of Rounds Involvad - Ganerally 6 to 1& e '

Coamonts = Presorts armor at ite poorest. Data can not be coulinod with
VSO data, Roprouuocibility unknom. : '

11+ Vyiprod 1oy BALLISTIC LIMIT

and PP within 50 fps

E“zrin'(r Yotiuod - Emplay up and down -nethod until a PP ts obtained Lol
and within 50 fps of low CP.

liothod of Computation - Average of the velocitice of the low CP ard tho

‘hiph PP below that.

Usos ~ a. O0ld armor test programa.

b, Tezts of hulls and turrots of tanks {(due to limitod uraa

© available for testinr).

¢, Ascoptanco testiny of armor (with the optiunal provision
that two additioral PP te obtainec a-~ove a,scifinauion
ruquiroments ).

mimber of FRounda Involved « Gone.nlly T 6

, Comannts - Foorast roproducidility of rny me‘thod but suitatle . 1

rrojoctile-plate combination would normally rivo a small -ons ol nixeou

rosults. Dallistic limit oan bo obtained wiih a mialmum nu-wes of oo
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A- 5 CP and 3 PP within 150 fps

1. Firing %ethod - Employ up and down method until 5 CP and 3 PP aro obtained
within & sproad of 150 frs.

!

2. Iothod of Computation'- Averapge of tho Velooitios of the 3 lowout CP
and the 7 hichest PP,

b+ Uses « Moot armor development programs other than Thli=104; also pro-
+joctile test programs.

L. Yumber of Kounds Invelved - Gonorally 7 teo 10,
5. Comments u'?robnblx gives better repreducibility for number of rounds
fired than method IA. Parciesable valocity spread may be modified to,
' for =xample, 100 fps.

B. 5 CP und 5PP within 125 fpe

1. Firing Method - Employ up and cdown method until % CP and $ PF wre ob-
tained within a spreud of 125 fps. '

2. lothod of Computation®- Average of the volocities of the 5 lowest O
and the 5 highest PF.

5+ Uses - Tests of body armor natorials (bocauss & large number of pro-
~ Jectiles may be fired at ono panel),

'+ Fumber of Rounds Involved - Genorally 10 to 17
G« Cowments - Requires the liring of a lurge (rolatively) numter of rounds.
. Yermissable velocity apread may be modified,

a

“or the opacial cnse vhen the gons of mixed results exceods the yernlstsble
vrloctty sproad, ne dofinite overall policy hus been ostablished, For Yody aruor,
i tonbtutive specification requires that should this situation devalop, the perpisz-
#itln sprend will b8 increased to the uize of the sone of mixed results and Sirireg:
VI1E b continued until ? CP and 7 PP nre ottained within the zone of uixed resuit.,
Arotisr wugeootion is that the permisaable velocity spremi be applicadble onl:x to

the hdonent CF considered and the lowest PP conoidered, end the balliastic Lini:

0iill Yo bassd unon an equal number of the highest IP's and the loweat CPly eve-
tiiough the xons of mixed resulte may be greater than the peruls:able veloclty apicil,

NOT REPRODUCIBLE
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3 C" nnd 3 PP within 100 fps, per Frounkford (AP Shot Test Proiraiu Requaat £8)

1, Iring; lothod - Muploy up and down method until 3 CP and 3 PP are ob-

‘5 tainod within a spread of 100 fps, 1If sone of mixed results is greator
than 100 fHs, fire ndditional rounds to obtain a minimum of 3 CP and 3 PP
in the uixed zone,

2, Hethod of Couputation

a, If no wixed sone is obtained - Average of the velocities of the
lowast CP and the highest PP,

b. If wixed zono is less than 100 fpa - Average of the velocities of the
3 loweat CP and the 3 higheat PP,

o, If wixed gzone ranges from 100 to 250 fps -

(1) And the number of PP in mixed zone excesds the number of CP, then:

BL = V (NE - %) y
A + (VHP - YA) Y,
(NP + ) '

(2) And the numder of CPin mixed zsone excesds ths number of P, thea:
(Nc - HP> *

BL (Vg = Vyn)
(Ng+Np) 47 10

"
g
)

j. Usea -
4, umoer of Bounde Involved - Ounerally 7 to 14
5. Comuonts -

.

on vith & Factor, per Havy

i. Firing hethod - Employ up md down wethod with 50 fps increcents; rono
aethod also suitadls, :

Avoaroge of nll velocitien in mixed sone
wenber of PP in mixed sone

lsber of CP in mixed sone

Yrlocity of the higheet FP

Vvo~ Welocity of the lowest CP




2. Nothod of Computation - Plot curve shoving frequancy of CI''~ a% anch
volocity iaterval. Draw atralcht line through stroi ht line aection
of curve, Differonce in velpoities between that at which tre :iraizht
1ine intorsects the 100% CP line and that at which 1t i{utorsc :ts the
04 CP line, is equal to 2K, Apply foraumia:

8V + (¥p - Ng) X

BL 2

SY = The sun of the velouities of all rounds in the ranse extendiag
20 fps above and bolow the zono of mixed rosults.

3, Uses - Used a faw timos in 01d progrens.

ly, Yumber of Roundo Involved - Probadly an absolute minimum of 50.

5. Comments - Requires more rounds than is normally practicsl, Froquency
curves are not as smwooth in nractice as they are theoretica’ly. If

enough rounda are fired, method III G probably more satisfactory,
s

=, VSO with K Factor, per Navy, Hodified by APG

1, Firing rothod - Employ up and down wethod,

2, tiothod of Computation - Trnzo as III D exospt that X 1s considared to
be one~half the zdne of miited results odtained in firing.

o

3. Uses - Occasional uss in special teats when the zone of mixed results
is la ree.

4. MNumber of Rounds Involved - Generally 12 to 20,
5. Commonts - Requires fewer rounds than method III D, Suitable when a

lsrge zone of mixed resultes exists and a modarate number ¢f rounds
have deen fired,

F, inthod of Maximum Likeljihood, per BRL Technjga]l lote No, 191
1, Firing Method - ‘nploy up and down method,

2. Mothod of Crmputation ~ Haximuu 1ikelihood method descrivod in IRL
Tachnical Note Yo. 151, '

3. Usas - Suitadle for all data,provided a sone of mixad rasuits is ob-
tained, At present, used principally as a check on other methoir and
vhon the most accurate determimation poaridie is (" cired,

4, TNumder of Bounds Involved - Gonerally § to 20,

S. Conments - This 18 the only statistically sound wethod availudle for

4
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nse When a sueil or naderato pumber of rov s have haen fired, Pro-
vides a standard degintisn rn well as n ¥ .ilatic limit, though theo
standsrd doviation may nut s¢ vory ncew . 5 as far as the particuler
plate~projectile conbination in connar- i, Requirea two to four ncurs
of couputntion to obtain baliistic Liuit nnd etandard deviation, dut

n spocially designed coimputing wachine should be able to supply ancwers
in an incignificant awount of time. Waen no zone of uized results

is obtained i{n firing, no standnrd deviation can be obtained and the
ballistic 1imit can only be sstiumated, Checks to dets have ehcwn that
baliistio limite odbtained dy this mathod differ only very slightly
from ballistic limite obteained by ihe 3 and 3 method or the § and 5
method,

G, ZFrobability Curvey

i,

2.

Je

Firing "ethod - Exploy up &nd down method or sone method.

Method of Computation - Flot curve showing frequency of CP's at
various velocity intervals on either llnear or probnbility graph
paper, Pick off VBO point from curve,

ises ~ To set up spscification reoquireuwents for body arwor waterials,
and for other spacial tests,

ihunbeyr of Rounds Involved - Generally 150 or more rounds a;e necesaary,
Commonts - Sultable only when a large numder of rounds can be fired

at the pame target, May also furnish relindle standa rd deviation,
Most accurate of rll methods,

He Average of Velcoities in Zone ¢l Kixed Results, per Navy

1.
2.
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Firing Method - tmploy up and down method.

Mothod of Computation - Use formula bolow:‘

N

BL = £V
Noc + Np

“he sum of the velooities of all rounds in the zone of mixed results.
Number of CP in zone of mixed results.
Number of PP in sone of mixed results.

Uses - Normal development {iring by Navy.

sumbor of rounds Involved ~ Generslly 9 to 15.

Covments -

5.




