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1. Of tlM h*l««ta •«b«ltt*4 for t««t. Dim* aaO* fraa 
Va4fl«li B» ataal li'Va * hlg^r raala'^aa* to non**
tratiaa o' *48 oallbor l««4 b*' ■aaanlt.toa rhaa thoct aail 
frtM RAX tixo atobl.

%. AT<»r«ito b"l laUo Halt of Wadflald holaala l« 
1014 t/» rt mm «a«r^4a thlak ••• af .04!^.

ATor m ballUUa Halt of RAX balaaU la Ml 
f/a at aa •wmr^^m Uilakaaaa of .OA***.

9, Althoaah tlw H»4rial(l baiaata rafl«to4 a >aalato 
^aaotrattona «t hlabar aalarlMaa th*a tba RAX n«la«ta, 
noTorthalaaa, ilia Rax h^iaaia b*4 ab*\loaar Imtontatloa* 
aa aartlal baaotratl>na. If alataaa InOaat-tl « 1* r 
Raair bl* fa«tara of holaot ab»lla{ It la b*llaro4 aa a 
raaalt af tbaia e^aaltiorotloaa Utat tha xaX ataol at a 
aaHltj larol aoaaar^bla with tha a vari«i in thaea hataata 
vaiU vrovl4a • aoHafaeUrj aa>ati*ata ata*l far tha 
halaot aanUaatUa.
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S. » f rrille tl#*! aiKrtk •• iAH ill <llM

d«al|| '«4 for ■ 4ri«l< Motonltlo do** >i«% drvolop
tiM 0rtlmM f>r*i»ortl0« of tlM forrlUo •Wall

• dloo tlM^ TlM '<K% holMta dr»«e In tli« dloo
aio*' ir. ihloknoaa li *

nrivn aro* than iho ll»dflol<i holMta, s«« *U(ur«

‘^o tbim*". ▼ rl«tl>n« in '■*11 thloiifM** of tlM 
HAX h»lMUi roattltln® rr*0 an la«»ro»«r dr*»ln(i t«aluiio«^ 
land to "rodaea irraitalar ¥*lllaiie raaalta.

4« TIm vali bataaan Um ai»inlaaa avaal atrin and tlM 
rla af iJia MX' iMlaat «»a ur.aatiaf*ctory, aart'ration a< 
rli« *h n ih- aat I In lha aioinlVjr or iha wald <’*'or«ad
a dar Lam ei, a-a ft«ara • x? halaat ’»>.

S. Tha *ald bataaan tha aUla atr«a alln •nd *xJt 
kalaat aha’.I a-a ana-itaf *ator7t iJi** ^In atr^a oii»*a fra- 
eaanUj broka »ff darlnii tha >> lll«tla taat, ««a »l,-«ra T, 
hA!c halaat no. 3.

t. «atolla«r*nhln «Tn«lR«ilrwatnla naro«liy and 
Iniardaadrltla ar«aka In th- aald hatoaan Um alalnlaaa 
ataal ahln atran alia and tha SAX halaat ahall.

laldiM Um ahln a*r«m nllaa and Um rla to tk- 
halaat ahaU e^or to ha^^t tra«taa tt a'^oald J5'a»tly Inara-aa
tha 'nMlltjr ‘ad taaaettjf of tha »ald.

J. T, •aKiViUi 
•totiatio*! aart

G. /JuMl
A. Rarltah 
Jr. aat*>llarj^^iai
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}UU9^

irtMV <*^) iMlMta rma 8r«at Lakca tu«I Canio- 
ratl ia lAX fi'H) ataal and flfi/ itr ) kalaata of t)M »r*d«etloa 
▼ arlavr mAo tr-m ■•dflald ataal Iqf Um BoCorA BaAlotor Co«- 
a«a/ vora oaai to UiLa aroaaol oo a raaalt of Um ooatroat 
olaooA to laToatl«*vo Um aoostbUltios of um Iax atoai far 
halaota. TIm Mlaoia aara aomlotalj flnlalMA alUi rtaa m4 
atraaa aapllaA aad aaiatad bat alUkoat tJM liaara.

Um BAX holaata 1m4 baaa iMot traotad aa follaaai Watar 
ouaaatoaA froa l«no>, aaA Araaa at fno-AOO F. TIm laAflald 
iMlaata aara la Um aolA aorkoA aoadltlaa raaaltlaB froa Um 
Ar*au« aaara tloas.

Taa iMlaata of aaah aarlatf «ara aaloataA at fojiAm far 
balllatla taat. Traaaaoraa aaA loagltaAlaal aroaa-aaatlaaal 
•trlaa aara takaa fr m taa aAAltlaaal bolaata of oaoh t/aa 
aalaotaA at raaAoa for hordaaaa aad thtokaoaa aitrrajo. OIUfb 
far alMala*! aaaljr«la aara tabaa fraa iba lattar halaata. 
Tranaaaraa and lai^itaAiaal aloraaaaaiawaa aara takaa froa 
ta> halaota af oaali tyna ohlali, oa Um boala ->f tho bal’latia 
taata. aara aaaalAarad boat and tha aoaraat of aaah tjra«*

Oa tiM baa La of tha thlalOMaa aaroa/a, tho thl<*knaaa at 
Um aoUt af aaah laaaat aaa aatlaatad t«kLii« Into ooaaldara- 
Uoa Um naaltlaa af Um laaaet wA tha aaaltlea ahara aa 
aotaal thlakaaaa aa«aaraaoat had boan aada aa aoah bolaot.

hMtUTl

1.
Ohaaiaal aaal/aaa af tjroiaol halaata af ai

ara at f >lIoaai
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TlM >U*, chtn*. Mt« aiaurlNtitlOB of tlM mb- 
MtalllO lnel«*l<Ml« ar* al«llar In both llaafloia holMtO 
>o. 3 mni »o. t, eoaalaUnc of f«lrly "oil aiatrlbutoa 
atrli«#ra ranclns u» to 0.^03* la lan^th. Wndflold halaot 
ic. S waa oalaotod a* th« boot» and do. • ao tht oooroot 
halaot M tba b.aia of tha h-lUatla taaU.

^aXaata La aodar«taly claan. (8aa flgara IP, XlOO, |

Tha aleroatruotttTO •oastats of dafaraad aaa- 
tanltla «ralna, alth tha lafomatlw halac aoaa^t aom 
••vara In tha trannaaraa dlraatloa than la tha longltadyial*
Va fraa e.rtoldaa ara oraaant la tha alcroatraotara. Xrtaa- 
alTo aoid aorklag la raraalad Igr tha larga naahar of alia 
Ilaaa araaant. (»aa Fl«araa 3C and 7P, »o. 3

_ ara la al»a of A.S.T.M, Bo- ^6 aad telaat Vo. • *____. _
SlS SJa of A.S.T.M. «o. 3-4. Tha aoaelaaaa for aler^awla 
i,.aU»rtlon aara out froa tha aldaa of tha oroaa aanraalaataljr 
foar laohaa ae froa tha rla.

A aaotloa throash tha aald batoaan a ohla atrah 
alia and tha ahall of a Hadflald halaat la ahoaa aaatahad 
im risara 3A, X8, and atohad with Tllalla'a raagant la

tl IS to 0h9v Ui# ••nil foiTMS
la^UiS oo«r*tlon Md th# r«iultSi^ow •!«««»•
A Tlaa «t hl«har aa«BlfleatlOB of tha aald
4», Xlb'', ahoaa tha artrana hatarogaaalty of tha aaot aald
hataaan iadflald aaiidanaoa ataal and atalalaaa otoal.

V Vi\ iIE.3*
ataal of both MAX hala«>ta do. t Md Mo. 10 

H aadaratalT ela«n, aoatalnlaa aall dlotrlbutad nonaatalllw 
»lth hat a allcht tandanay toaarda aloBAatloa *^« ^*»*
•f rolllad. (daa rigura lA, XlOO.) Malaat Mo. 10 aaa 
aad h»l^ Mo. » tha aooraat MAiC halaat $**^*^^1^*^
holllatle taata. hath halaata aara daearharUad aa hatt 
aarfaaaa. alth farrlta dralaa aataadln* doaa awararlaaUl^ 
O.OOIS* froa tha aarfaaaa. <daa fld»ra 1C, XiOOO.)

Tha Bloraatraatara of bath halaata aaaalaU af 
■artaaalta that aoa taanarad at a ralatlaaljr law taaaaratara. 
T^Tri^a 3A ahd 9. HOOP.) Halaat Ho. • haa a grala 
aua afin.T.H. Ho. 7 and halaat Ha. 10 a «ral* aUa af 
A.d.T.M. Ha. P.

. 4 •



A ■•dUoft through a wslA baivaan a oh la atrae 
ellD aa4 tlM Kalaat ahall af aa lAX tialaat la ahaan unatohaA 
la ricart SC, X&, aad ataha4 la Tllalla's rai^aat la Klgura 
SD, n. oaroatlj aa4 ara^lan ara aalAaat. A alaw at 
highar aagniriaatloa of Dm aalA miggat la ahaim la figara 
4B, Xioo. rtm eraeklag ooeara alaag tha laiard*adrItlo aat> 
aork la tka aalA Baggat.

8. HA522SS. “fflsxsa
HarAnaaa Barvaja *ara aada aloag atrtaa eat 

throagii kotta laagltadlaal aad traasaaraa aUaaatlaaa ef 
kadflald aad lAX kalaata. TIm raaults ara abaaa la tabular 
form In Plgara 5. Tba r^agas of hnrdnoaa obtelaod » koth 
topeoa of kalaoia ara ma rolleaa:

HaU>CT BTKKL -------ROCKajTijL ••icn'it/?*
■sdflald(TraasTaraa aaetloa) S«-43.B 378-430

■a4flald(LoBgltudlaal aaetloa) 31-80 3^486

VAX(Triu)8Torao aaotlaa) 34.8-44 338-430

■AJKLMglUtdlaal aaatloa) 38-43.8 840-4^0

TMicPKia ntamiMMim
Tka tklakaaaaaa of tka akalla af Radftald aad 

MAX kalaata aara aaaaarad aaarjr kalf>laok aloag tko a triad 
adad for tba kardaaaa aurvaya, aad tha raaulta ara olottad 
la rigara «.

B* ■*«-« TBTTn tMH

Balllatla taaU aara ooadaetad oa 10 kalaaW 
af aa^ tyaa aalag araalally loadad aallkar .dS laad ball 
aaaaaitloa flrad from a aallbar *48 raaolvar at a rMga af 
1»S faaU ftrlkiag aaloeltlaa iwra raaardad by a«aaa af aa 
Abardaaa Chraadgraok. nMtagraaka of tyrlaal raaulta of 
flriag at bath t^aaa at kalaata ara aboin la rigara 7.

BurUg tka kallLdtla taats, i^td aara flrad 
mdiM araad oa tka tm tjrdds at halatta ta 
»arakld raaalta.

Batallad raaMrta of tka balllatla iaaU ara ad

I 1
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1^

ntt tlM btial* of ¥*lllat.lfl Halt alona, tto* >AX halaala 
itat«4 aii aot tlia f»«rforaMie« of thoaa a««* fraa Ha«-
flold •tool. Tlio dlfforoaeo botoooa tho boh^olor
of tho «** rta aaldo oad ohla otroo olio aoldr mdor lw»*«t 
lo tho rooalt of »*oir fohrlootloa ar^otloo "Bd no fault of 
Um otool itoolf. 1» othor roonoeto Iax holaota e>anorod 
f^oor>^hlj uador lapoet alth th'oo of tho Hadflold firoar<,— 
tho t/po of toorlas oad tho ohor»»*top of tho failuroo holng 
•lollor.

Ob tho boolo of UtiMtctLm, on tho othor hoad, tho ■** 
trpo aoo Botleoiihl? bottor, oad iBooauob oJ holaoto In oerrloo 
oro ofton oubjoet to ottook by ohrooool, boob fra««onta and 
othor dobrlo «•• ooll oo froa nlotol or rlflo flro, rooLotaneo 
to Vadontotloa aoy ooll bo «• l^wrtont o oonoidor'tlon la 
holaoto oo roolotoaoo to poaotrotloB.

It ohoald bo BJtod thot im oplto of tho foot thot tho 
HXX bo la* to too tod ooro aedo uador aaf^Toroblo omdltlTB# of 
fobrlootloB. thoy oahlbltod ooay *«^,^**'^** 
haiLovod thoroforo. thot dAX atoolt foraod Into holaoto la 
^oo dooUaod for thlo stool, with rlitm oad ohU stroo elloo 
woldod orlor to hoot trootaoat, will orowo « sotlof-otory 
•ubotltato for tho hl«h aoa«onooo stool.

1. ti‘2touts olloy eoBtont Is law, oad tho stool eaa bo arodaood la 
t<nn«Aoo os on owon-hoorth orodaot.

TlM wold botwooa tho stolBloos stool «hla dtror 
•ad tJ» «AX holaoto U uasotlsfostorjr
arooklag la tho wold aacgst, soo ri«aros 4«, 4B, »nd W.

It w-s BOtod that o ouotolBod wul’ am tl» stroro ''WMod 
foiiaro thr^uah tho wold botwowa tho «dila strop ollpo •««
\itm Slast sSll >f boU ths Bodflold ond i*! holooW. 
la ottrlbutod to tho foot thot • rolotlwoly sool. oros of ^ 
U.tMt tk. U
000 rtfisuroo 4A to ». tho ooat^et sarfooos whleh o^ .f^ntroos 
fusod M^do aotoh of foots loodla« to ra«l^ of

Mk load Id swdll*4 to tho ohla strop slips.
It IS thoroforo ^ !!*!!/

i:sr.s*::s.srssi?- s:.TU..i»««.
daotUlty.

1

• u -
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Roekvall 0 at 
tka aa»« r>aft# )f hx

•/a aka* katk tjrvaa af kalaau ta ka**
-rteaaa, tkaa oraalkiiag abaarvaiiaaa aa

to tka arraat af h*r4Basa o* kaliiaila narrarvaana af tka
kalaat ataala la "vaatiaa.

tka varlailaa la gaa^a af tka MflaK kalaat from rla 
ta era*a, a*a tl«iira C, la aaraal far tka aal4 faralaa araaaaa 
aaa«. Tka aaaaaalra varlatUa la c-aca af tka lAX kalaats 
raaaltlac froa draviat tkaa la dlaa 4aalpia4 ta far* aaataaltla 
ataal oan ka allalaata4 kr tka aaa af aaltakijr 4aal^ai 41aa, 
aa4 all aarlatlaa la g*aaa aaa wobabl/ ka allalaatad toy hat

aaia «f farrltla ataala.f'>ralag kalaat to«41aa

All tka Ragflald halaata raaUta4 a^aalata yaaatratlaaa 
la tka eraaa vkaa autojaatad ta laaaat af a .4f aallkar Iaa4
toall flrad at aanrlaa raloelty (atr«rarl«Mtaljr f/a); ahlla 
la all aaaas ao«nioia aaaatratlaaa raavltai la tka eroaaa af 
MAX kalaata otallarly taata4. ‘*kla la attrlto«*akla In tka 
aala ta tka aiffarvaaa in thlahaaaa of tka ara*a «raaa af tka 
t«a tynaa of kalaata. tka MAX holaata arara^ad 0.0^* thlaaar 
la tka ara*n than tka N%4flal4 halaata, aa4 la no aaaa «aa 
tkla 41ffaraaaa laaa tkaa O.nOf*. tka >AX kalaat avar»«a4 
©.OS'** tklak la tka nraaa aad tka Nadflald

Tka aakj«-at farrltla ataal la ranraaaat>tiTa of aaaf 
alallar la* allay kl«k tanalla ataala aa tka aarkat Alak ara 
a4art*tola ta 4aa« foraing ^aaratiaaa. Altkaigk aa aaaolata 
taata ki>ra toaaa aarrlad mt aa tkaaa aararal ataala, tkara 
la a<» ra*aoa ta doatot tout *kat alallar raaulta a >ul4 toa 
atotaiaad vltk tkalr uaa im tka aajarlty af anaaa.

Xa tka fatorlastlaa of aagaatia kalaot akalla 11 la 
kallarad that a la* aarkaa atria ataal oaald toa ua*4 aa tka 
rla and faataaar Mtarlala. Tkla tyaa af araktat k*a aktlra- 
laat faralag araaartlaa aad vaald aaat aald aara aaally. 
rartkaraora, tka atalalaaa ateal aoaaoaaata akoaid aot toa 
aaad frm tka aaaaanraUaa staadaalat If araldakla.
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