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{(Pregm:mt Inspection Practlcos, cont'd) o

etk

the proving velecelby is obtainsd, It 1g regulved that 80

por cent of the ghot under btest nusd pess through the plate

¢
vhen firved st the proving velocliiy,
.

R@sults ol tests performad in this manasy are
recordad, ag, for exsmple, ¢ wing, 3 fallures; 6 wins,
4 PFailures; and so on.

1If we aasums'that'the proving veloeity is
accurate and €0 p@rioent of 2 lot of shot actually would
paas thowough the plate at the pﬁaving veloclby, then the

Tollowing would hold trus:

o 41 seleclting each ghot for test there would be 8

chanzes oub of 10 that a wimning shot would be asleeted

and € chances oubt of 10 that a falling sholt would be
1. :
2, Some vaviation of results of tests on sowples of
10 would theraefore be normelly sxpecliod,

@, It can be easily demonstrated thet semplez of 10
3

‘ghots could be obbained which would coutain from 4 o
10 wins, -

4., Using gaall sawmples, therelore, the tirue psroenitage

of succesalful shots-in the 1ot cannot be accurately

asoertainad,
Do If samplea of 10 céntmining loss ﬁh&n &8 paxr cent

winsg are judged to be rejects, thon a considervable amoual

of gatisfactory metorial will be umecessarlly rejected,

The fallure of smell samples to acceurately Indicate
qu&litj has been fully dezscribed by Li,=Col, L, B, Simon,
Ordnance Department, Uﬁit@d Btates Army, Aassistant Director
of Balllgtlc Regearvch Laborestory, Aberdesn, Maryland, in
hia book, "An Ungineer’s Manual of Statistlcal NMethods,®

Proof that a lot of shob will give samples varying
in the numbér of wina can be easglly obbained from an examinas
tion of the pregent shot prool vesulitsg, When a lot of shot
is rejacted bscruse of one win, four feillures, reproci wmay
saslly give o rssulb sueh as elght winsg and two failur@gg

o 3

In fact, if sufficlent reprocf iz taken, elmost any rejechad
& . p of A
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(Galibrating Plate, contid) -
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Ppom the foregolng, 1L can be seen theit &
Limit test enables us to predict s range withln which other
ballistic teats mwight £&ll, Prool officers areo wall awarve of

this, From thelr exporience they know that gsome pemetrabions

o~

con be elffected bslow ballistic Limilt and some feilures Lo

penetrats occwr above vallistic limit,
sata differ can

\

paally be demonstrated, Now, 1f the vroving veloclty of the

P
fe1}

The fact that aucgoeesgsive ballistice

shot 1s determined from one balllstic test 1t 1s obvious thew
that 1€ iIs a mattor of chance whether the proving veleclity s
2100, 2200, or any other value within a congidersble range.

Uslng such & stendard to tsst shot is obviously an unrelliable

procedure.

Proot of Unrellabiidty off the Present Acceptaence Tesh:

Thae statoment hss bewn made thalt zome rejsclted lots

of shott will not be any different from acgespied lots, Obvioualy,

gsome roleched lots might be bolow standard; shettering shots,
Tor example, are cavitalnly d@faétivau This is inferred from
a casund sbudy of proof vesults, 3hould Lt be neéessary T
obhselin & practical proof of the above statemont, the Tollowing
procedure is recomuendsd:
Select g rejesctod lot of shob which showe no obvious
deflects such as shattering oo muﬁhro@ming and run Cifteen

o

repronfls using the present systew, Select any ascepted
Lot of ghot and ran fifbeen repreoofs using the préﬁ@nﬁ
syaten,
fxaminations of thease results would show bhe fallablility oFf
the present systern,
It is assumed that meny rejscted lots of shot are
gaved from tho gerap-henp by-ﬁh& sxorelae of good judgménh

on the part of the prool officer, . ¥






(Sugmested System of Accepbance Tasts, conbkid) -

Lt

o

Wow, 1t g prabable that 1T samples from current
shot preduction wore used to dotevmine ballistle 1init of
armour plabs the ballistice J1imdlt so oblained would tend Lo
Fall wlthin a cosriein range, #hen gulfTlclent tesgts have
been made so that the rangse can be sccurately delineated,
then a measure of shot quality wlll be svallable.

Th$ proposed meithod of accephance btasts fop
armour wiarcing shot ig, therefore, as Tollows:

Semples of shot are used to determine the

ballisbic 1imit of currently vroduce d armouy plote,

When sufficlent evidence is at hand the expected range
within which thig ballistic limit is expected to pllow
ean ba definitely debermined, Having these ldmlts, 1%
wlll then be possibls bo classify each Lot as normal,
above normal, or balow noraal,

This aystom 1 peccumended by:

The Americon Socleby lor Teshlng Materials,
The American Standards Association
"United States Ordnance,

The Wintatey of Alrveraft Produsilon of the
United n““udemo

*f..)
The technigue ig usually referred te as the
wﬁ&l ty CGontrol Chart system,

nterpretation of Uasatisfactory Resulig:

In us the sugpested gsystem, vwhen a regull 1is
obtained which falls outside of normal 1imits several things
nay hwva occourred, If the ballidlatie limlt is wnusually high

it is us uqilv inforrad thaetb tne ot L8 defecbive, The preof

officer may judgs Llrom physleal evidence %hat this is go and
eject that lobt of shot, I¥ in the judgment of the proofl
officar the shot appesrs to be ha?is.aauewvg then an invesils

gotion should be mads to make sure thet the plabte ls of
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(iUVJLPﬂUUHbXQH of Unasatlis faa;apy Resul ta,

pormel. guality, Calibrated shot can ‘be v od ia such a casa,

e

L the balldstic 1lwmdb obtainéd s wnueswally Low

théfpr@eﬂ sl licsn mwy u\cic‘ that the g '“te‘is,m&hisfac%mry
and the' low roqul& s . due Lo a guou:loruquekx?y ahaot,
Obviously, guah’a}lot’of shot should b@ thcrgughiy»inwaatim
pabed in the hope ihat some clue wnay bie Qﬂqp hed which will
lend ©o ,gg;x’@at aprovement of shot, IT in "c}m judg;mf,m’c:‘v of
the proof officer o lew.bailiatie ltmit‘is dus Lo poops
qualiﬁy platé'than this case can b@~fof Wuud oy & q uas of
“umﬁbrutvu ﬁhét@ | |

Thia Wy,uvm’will plek out Texbia poor’ and

Textra Zood! lots off shot,

Calibrated Shotb:

P

16 1is now cbvious to most Of.thOéé4Wh@7haV@
Dgarved'hailistid‘t@ﬂts ,ﬂac an exac 'aalibratiom vglu@'
cannot be obtained, | The best that can b@ éxpget@d is A
Pangé with x:vhaah rnau)t 2 LSku y au xﬁlwc
| «SuypOSe‘a Lataqx 4?0QO shot. are %o be uged ag &
reforence Stéﬂﬂaﬁdo _Fif&ta‘of COUT g, théfe gheuld be
&ssur&ncenthgt th@ %?é ozv of Gﬂ@h’ﬁt;nLhS" S0t wam'idbntiw

¢al or as cloge to bping identleal as: iz practlieslly possible,

da

i 'ixglo% from this EQL are 1“ad L& ;*tprminévbéliiﬁﬁia Iimit
'.Qﬂ”akSﬁPiﬁﬁ of mmpmal nvoduot1an platu s, Lhen the f@ﬁgé of |
bailiéticvlimit whica tﬂg whot wll@ ha capaﬁl&'of aQn be

de nrmin»d Obviouslyg‘thé greatéw ﬂumbaw Qf‘sampiaS‘té@ﬁ@d
"th&,ammr@ agnuy&té wiilﬂb@ tha;ea, (R La of le?ithc 1imit
for the ghot., Vo Leprar éh&m 100 ghot Jhnujo ué vqad ﬁfh@-
final'figuré ﬁbtained.willAb@ a»c@?tain f gure i the_ma?gim

ol grror, Leb us sssume that the calibrated shot hag g

o ma 2 S - o .
ballistlc «)mj of 2200 o BO f.p.s., Also leét ug gssume thai
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{(Calivrated Shot, comi'd) -
ann unuasual bollistic limit of 2300 T.p.s, has been obtained
with ghot under teat ag&inmt regularly produced plate., The
guestion is raised, Ts this shobt unususlly peor, or iz the
plate wusually good? Now, if some of the callibrated shot
are asadg & second bellisble 1inmilt can be determined on the
gsame plate, I it is within 80 f,p.s8. of the firsgdt balligitle
limitg then the extreme varliation may be assumed 0 be dus to
the plate and the ghot is acceptable, ¥ the ballistic 1limit
obtained with calibrated shot differs by more than 80 £,p.%.,
then the gualiity of ths shot under test 1s g6 faulb.

This veport hes bsen made as briefl as pogsible, In
an attempt vto convey ln o siwple manaer bths ideag imv&lvéﬂ in
inspectiono Should the Quality Countrol system be spplied,

further details will bhe regquired,

R . . _4{3
Two reporte on Quality Conbrol  are atbeched for
k ;

the Informetion of those who may be interaested,

®
Investigetions Nos, 12305 and 1298,
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