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'Iid.o roport cu ·" o tl rv:J l:ts f .rl\,::;,..;_ . l :ln-~· .ii:<ll t-n:1.,'l-Jl•:>:;;~ 

:1.l1Sp3ct1.:>ll!J d.th l .j()ni :; soqt1er.t , i t iU.:.. 

ir..opoctioru:i d"scri :l in l ~ll . ~ :.ort ..>-2e5{' 'I 1J.ve r.PdJl 21-i.'3 
Diosel linora m~rc impoctod t nm, Yor'c I ·al ... hipyard ... nd 

nineteen at 1f~rfoll! i"?.v-al SI ipynrcl. 

1.q)rovod fill..3r ·c'Sit,i and ir.apccti.on tochniq_ucs :oc.-.,odi·r.~d 
these t/33tD and ~nabLd roro cor..?rohonsive mta to be talcen 
i3ooidcs sr~h fact.ore U.J r.dufuu."ll. thickn~:,o, and tho r,ro.'J~r.cc of 
coro ahiftinc, an ~3't:iCT te of ths ccncrD.l hoi oecneity of th 
core, and tha e:r.i tanco cf ouspcctcd pororu:: orcus aro noted. 
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I. 

(n) 
(b) 

mu.. R inrt ( ·-2c;o~ :>r 
Dt..3M . .s ltr. to m.i., J., 

IIIT,lJDUCTION 

. , 
l.1 C 1t-0. 

.,: I ~~ L 

1. dor'cro.1c'3 (a) d~3cr Lr"' ti: 5,...,. :;o dovolo J - tln 

Rosc.'.ll'ch I.abor-..ltorios Dhr:i.oion, _.::m ·"ll lo -:>'.. 7 , ~., , 1 .urtn:.tn 

frotUI'C3 ori6inati11B at n.u. to aci'.lpt il _v .c:1 .ring the riall 

thiclJ10~., of Diosol 11.mro. Tlt•.:i rcsult3 or :.....t:J1..1.;~tion of m.I1Qte(;11 

linero at the !!orfoll~ ibvaJ. Sldpyal•ds uo::.>o shoun, itlth a briof 

disc~uion . 

2. The OJ!P~ricnce obtai.'lt;d in tho insp.,cti.cn of thooo 

n:lnetocn 1.inor3 .,~cstcd oevercl. dcsiro.blo :ir.1proveronts, 

p.1.rt,icul.ar~r in .. nlnto.inina corrl:r:1c-t, i.)ot;·rcv·ri the cryst'!l J.Jrobo 

and the lir~r :Jurf.:i.ce m1d in i;!10 p:?:epcration o:f ins!)Cction o.ro::.a. 

The inspection 01' thirty-tne ~.udit:lonal llnor-a ct tho i!cu Yo1·1{ 

and lbrfoll~ lbval .3hir~n.:::.·d:3 dT.011Strat~d that r.:lal prog:.-eo3 

lnu 1:-eon r::ndo in eff cctir1g these i':l!)rovenonts. 

3. Tho :m3poct~.on surfoc~ of ill liner.::i ,:ero uni.fom.,. 

and C..."'ntisIUOu::i contact could be r.ainta:l.n~d botucon tho probe 

and ti C.3 limr r1urf.aco ro~ a -:;:;,rics of loncit.u.din!.i.l p:,i.."lts of 

inspection. Under thcno conditions it \ja.G po:Jsiblo to eot:i?;,:lto 

the rola.ti re l~m:>eonoity ox:lstL"lG i>ot,·raon the cor,;:o or '~he lioor;;;, 

inspoctod. Tho diffc.4onc~ bct.-.reen th-:. indic~tionz., m,o to re­

flections .i'M:u rough b :.:i u J S'!lri'unc &-:d to p:>ro&ity or ~th.tr 

inh::>::-ceeneity in th::i C • .)COO::JOS l.t're c\!)jXll·Snt t,o an Opei'ator 

OD oxren.enoo :ls c:d.ne .... -• tr..e l cc. of the .j0nif~ Ge. 

4. 1-'olloui.rtP: tho i..--rl.tiru. ir.socctioru at t 1e ,brfoJJr 

Ibvn.l $hipynrd, ,::m -ejdl .. usivo stHc't; ms nndu of tho fi llors 

1rhich adr'lpt the flat Cl"j"St--!ll probe to tho cu.;."'vcJ iln..;r ot..rface. 

The f.il's':. inspocticnn ::.tc\'io 1 do.f.ini.tcly tl1::..t o. dumlur.rl.n or 

ulur.d.1 um i'illc!" 'lia.3 rorc cf;icient; tlnn on:i r,-a,j.,l of otccl. 

The St1CCific6.:ioou.stic i.LP3d.mc.~ (<ienoity Y vgiocit.y) of stc:ol 

io 4.54- h. 10 , that.,or .... J..tti:i..."ltlr.l. i3 l.68 x :.o , anci th'.l":. of 

quart~ is 1. 52 x 100. lt i;J t.rus ~con thD.t a truer .i! ·_?Jchnce 

rotch vrlr;ts bot rocn qu,.1rt.z una alum.nun, prov-:.diI:c a bottu:­

tl'c.nonission necil i...:, for tt,c lr...tt.:rr• .inr1 loD=i refr.'lc-i;ion of tli.ll 

suporoo.n.c b~. 
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/ ~.; i,.: ; .(,r:C,:l : ., ; -"i ..,.$ }l~, .~t-~ ~ 

""0. t.1.t lcJ • ..; :· ~~ ~ j,J~: tt 1 ;: r .: u::i - ;.• i' rr· -..-u, 

t l cl 1.·ity , 

(;. Durolt dn ,~ ~·-\,-:_:: 1 r::r -. 

,,.., .cine property mJ nh:n·~11 l :Vi 

surf ... ~co in operation. 

, o,ipc,rio1 
1ictio 

t,o lu: :i..otL.1 i o1· it 3 
1.:.-;_ 0 .. 1 "iho lli er 

7 . Du1"':i..ne th- fi.r L-'2 ion test , C(,u ... 'lCt i.,UO lo ... t ii 

tlw probe \;a.a mt •. :1intn o ( n r noo.1•ly vortice.1. p:>sition, a 

p:,oitiPn ,mich ;cw dil'f1. ...-; 1:; dnt..:lin in procticc. :~'3c.iu.oir: ~ 

the hoicht of t,oo rctn.1.'l: ·; 1.: "Grc1m,J tld.B t:roublo, porr.dtt in::: 
tho probe to be holu at i ., ~ )o;:; ,ith the nom:u. to tho 

surface, o.nd. thus :L'1.crca.01ng xi..s of insp.Jction itb.out lLrnirlc 

oont1:u:t. Th:i.u r ... tontion of c >r.-~ t over a nvrioa of i.n:Jpocti.> 1 

aroa.s r.os vital to n l"C.: dy cc -~:=.......crJn of tt.-ir ro.lative h:>r.rocon- • • 

8. Ii' a co .:pn.r:son l.)f the ro:btivc .oro .JnJity of oor-

b,Jt,@en o. croup of lino1-:J is to b3 utt •-ipt .... d., it is d~:ti-ablo ":.o 

have a unifo.:n insIX,ctii,c aurfc.c"'. ~phMis ltas r.ndo on this 

factor in tho pror...r.rotion of tho .n.rfaco or tho 11.'1.cro detlt 

rd.th in thi.G ra,IX>l'ii. Blu'fing \iM ooniined to stripa a.pp :-oxir.; ,.. 1y 

five inches in ,1idth opuc3d .wory 9r:P, each strip covcri.rJB t l r 

five lonei,tudin.'l.l. :tmp:iction p::>into. 

9. ,\:J un o.icl and check on ot.cilloscope thic1~oa ir1diC'.ltio1 .. , 

four oteel ~Jand:ira.s .o62 1, 0.250 1, 0.375n, o.nd 0.500" tJlic:: i.or; 

c: ccasioMlly rofn1.>nd to cluring tho iruJpection. 

10. The lb1 Zork lluval. 3hipyard provi.dcd URL r.i h tt o :J .. , 

1 ners, one sk1ill'r to those C")· rod in nu. H-lj.Orli ~-2a,o arnl 

t:ociel-'¼8, the typo tcatocl in nrr •. Yor!~. T 1Jov \,vro di.Dcard cl 

lin ... ro, th~ 1.k>del-211-l~ havin.:; o. visibl:, p.:,rouo I\..E).o l in t':.o hi.3l 

r-ros.:mrc end. l'rnctice on tl is 1in.Jr p11evod 0£ m11ch val c 1 .r 

in the llor.f'olk tosto, espoc:Llly in jU(.la.ing tho h.>nt>gonoit.1 .JJ. 

th:J J.:inoro irispccted tl oro. • 

III. D6P.XTIDU OF Lll[.!,T~S 

ll. In accol'dance ttltl1 1tof. (b)., on 3 Jur.c 1946 th<J -3 i._ 

,.ao carriod to tho r'.1\.r Yor'! l:wal :;,dro :i1·d c.nd , ct up : n "' roo11 

in tho Ll1;tuJJ.urt7 ~ • >rotor-.r 'I ()lV"' • odol-24$ Dic:3ol li: 

i,-ore on hnnd e, :i.it:il:; i..TlSpoct on rr-i.or to mot l spr y-i.I~ by 1.l 

·cmri pi,:>cc:;::::. ~ii c tl"-iio cl ,.""1.S r; - • at 'ti f ut r: 
tt t first tostod at . -,.-.roLt, i .,.v ri,_; 1 10111-i'l. i_-t.r.--1 ru 

ri I O!:tCtr~ ·ns .}\l'{jtdt> r ,., lJ :u:T ....... 'Vl:,., 

ti rost cuitoJ lo t'Lic'au a o;.' i'.illu: o ":>o l..., d • 
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l JJ .,l; , .. : . .:.1.~~.l!( C:.!~ :· ~--, ... r~t~ · .. ; .011 ;31.t .'~-'-~::.; '.J). f,.11,.;.~ ("r . .t~ t l 

linu~ WlC l om; ,c.J .DO th cl ·,::i.t): ;)r:.G!rr -~.lo-t,j: . '{t ~ l .b,.1):i:• ,. ili.11~ 

boinc inspoctod ,.;o.s f'(.)unt-:d O ..• l"OVG::i i.'vrr. 0 ·-.2..-::-.r t1.t; 

stdnd f acilit...it:tn ..., c.cc os3 ith tl a prob-3 t) .JJ.l ir.3,P( ~ ... re ·l.[j 

13. Th~ '15 
oxclusivoly ti ..i 

sl.o\ cd a n.:.rI'( n--­
cloaror thickr 1;:i 

i'ncili tathl{; 

auralumin and al w.dn'J.!J f iJ.le1".1 .. ore l.lllcd 
:,t ... he ir13pcction. In ~cncr.il. t'u so line., 
!;:_ of t lrl.clm.no vari:l.tions und ..:cciclorlly 

_ .li tions on the oocillosco1Xl., tinw 
t;_on. 

1J~. On 17 Juno J.9h6, in accorc1.l.nce ,.ith Hef. {b), tho 

.30n.i.caec ,1:w taken to th'J :01~folk IJaval Jhi!Jint'd for ins!}CCtion . 

of nineteen codol 'Z/8 lin-;:;rs. The loca.tion ...nd conditions of 
toot, with the except.ion oi' tcr.ipcrotlu-c., ,sere the oar.>e a.; 
c::iated £or tho fil""Jt impr;;c:tions rovOl".3d in l!Z!L ilGI:Qrt S-2£350. 

The rodel-278 liner ,.::::.o ... :imilnr to til-r.t :insp3cted at the I~r 

York lnval Jhi1 yard. Fortltmtoly tho buffing of tho :i..r1!lpoc..-ti11<1 

aroo.s nao in ';he cu·'O of those f.wuilial' ,;ith th'3 oarlier in­
spoctio~, and the iropcction surfaces of ulJ. linoro uoro uni.fan .. 

?he filler, a. .05011 chtrolum.i.n., had boon i.r;iproved so tlnt cont'.lct 
could bo re:..i.dily n:aintainci::. th1"0ueh:,ut a2.ch five loll[p.~udiru>J.. 

insp.3ctinc points. Cnc filler v1as used cxclusivo:cy on n.ll 
ninoteon liners . 

1.5~ .i.),lovon l.incr-.J ,,ore ins~ctod June 18th \ihilc hhe 
tcr..peroturo in the :}hop \.a.3 above 90° and tho hum.clity· not1r 
ontur.:1tion. This de:-or..otrotcd tho reliability of tho .:.ionia>-Co 

oporot~ und3r ab1Dz-r.nl conclitioro. 

IV. DI3CU3JIOU OF ~'UL'I'S 

16. The liners inspcctod und covurod in tl io rcp::,rt olo-;1c i.1 

i.."1 conGral L"X>ra unii'on.tl.ty of thic?-cnc!:l~, los.:i evidence of core 
::ihil't .:i.nd thin o.:roos tlinr1 ciicl thoso cxru.tl.ne<l duri.ne the f,I'IJViou.::J 

i.'13f.K)Ction. 

l'l o Tnprovad in~:,->ection techni.r.,ue discloses cc~in a.roo.J 
n.pporu..•:irl[; to bo p:::>rous, conf:t.1od ln.rL,,cJy to t.he lo,·1 presourc 

c.ad oppooito or nc..ilr th-3 uater outlet o~ning. Th-ac ,·:oro 
n.>ted in the I.odol-270 liners #476V, ltSSA,X-1, 226A, und 6:,cv . 
311.Jht coro shiftiru \'1ao sueG(,sted in olevon linor:J oi' tld.a 

roctel, l>ut ,ia.., mt .::-l[Jlific:mt in th) ~in:ine c-t&rt. 

18. ;'i ve of th, : odal-2/i O liners ,3}·onod m JVido~1co of 

core.. obirtin.:;; .J~"\>cn cuec,..::Jt ... d va.cyitl,, • dC{µ"O".)!J of s df'h. 

- G -



• 19. inc c oo.i C' C'i.norJ. in th 4 n::-:~.:.,rt __ ,..,1 , c'.: 5) !iH;rt 

le. ds to tho conclWJtcn L:.t, \11th ,j ~inin;; '· l :..1;pr.:,ct.or Cci..'l 

differontiato bet\ ,en ait nificruit vari:Jtior- •,.n l ·ilC o ... cillc;ocr~:. ~ 
1ndic:-.tions •luc to w -:Nen roc::i.n_: -u.ri'l.l.c3, _,: . aoe -u....uocd u; 
inl'X>mt,10J,oitic3 in t o coro. ,\;; in tho intcrr .. i•.;t..:.tion of r"clil"l-
3rophs in A-ray .in/;;~ction, TJUch de~nds on tho j"ld.g: :mt ar.d 
training of tho ob:~rvcr in mip~roonic inspection. 

20. Th3 ..ionic~eo offern a variety of r.ietm® of an:ilysi.G, 
foNo:>::it of \,Id.ch VJ tl.c ~ssibility of proc.;i-cnsivoly narro,;-in,1 
the .1c.1rchinc bor..rn by aoine to hit;hor fNqu0nc:too o Tid.s f'e"1tU1"C 
cnablc.3 tho observer to detcn,,in') tho nature and CJti;.cnt ol' un 

irJnroi10ncii.,y. ,. croc1{ ui.ll register on the ooci.Uosccpo a.o 
a clofSnite ohift in phuac oi' ti10 indication., not to u .. confused 
'1ith indie<ltiOn runi::J..itudo ·r.ir:to.tioru cat.imd by t,-enorru. p:>:ronit:,. 

21. 1\n imp3ct:ion of t.,h~ E,;i.•a.pl~ and oonol"\'o.1t:i.ons r...l-;ie 

<l'..lrine the te:;tc sua,coto the follo1iilic classifirutiono for tl 
liners i.ro poctcd. 

l~od~l-248 Diosol L.wrs ln.<J1JOct-d nt tha 
1:0,, York IJ0.·1al Shipyard 

--~-------------------------
, U iJD:;nt 
of bore 

l loa> £;Cn0i ty 
of core 

Liner .Jerla.l 
!iuml>~r 

-------------------~----------------
,, 

,, 
.pproc • ..lblo 
core shil't 

II 

'I 

.torJ (,'OOd ,, II 

,, 
Good 
l"DOd 

'JOl"j ,..'OOd 

Good ,, 

" 
fl 

Fair 

51.'.311 
17 

131. 
~ 
156 
lf4 

171+ 
208 
16 

173 
157 
206 

- 7 -
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J.ic}r.10nt 
of oorc 

Good 
'I 

II 

II 

II 

II 

II 

U>:. 1- !/8 Ac, cl l,.lf,,0., 
Ibri'oll~ i~vul 

----
H.'">I.'D ,SWlGity 

of 001"0 --
Vccy {POd 

II IS 

II II 

c»ocl 
n 

Fair 

:.1 ~-!,'-.:ct.; l .: t ~- -.. .r-1 

1rd 

_.....,._T....,..._ .• 

...J.wr .iorbl .~ at-.~-

nunb.Jr 

12 
6.32V 
467V 
476V u-oocP·: 
322A 
510:i 
186.'\ 

0 
v-000 ·:: 

:, II 31'N Less c .<. -ir 
h,tdc.i. ,lN.a 

.\pprc ciablc Very (POd 513v 
CON chi£t 

II II Good 483R 
II II Ii 95&! 
II ll (I J~5•l 

II II ll25 
11 r1 II 6JS-v J-00':P .. 
,, II II 47f13.. 
II ti Fili· 1JJ9 ,, n :, X-1 .)-rJ()0 ~ 

II II II 65~F 1',m:_; C -~---.1. 

ln1 "ic .... .,i "'D'"' 
II " :t 226A D-OOd' .. : 

'J. 00I.CLUSIONS 

22. Ao a result of tho Nc.c:nt tests nt thc.i I1cr; York r.n,i 

dorf<'>lk Ib.vnl :;,ltir,y:n•cls ~ho follo .. i!'JB oonc.1.U3.1tm.a r.n.,r l-~ r.:i. l 

(n) 'lhc conclusions set forth in rr.u. ~wrx>rt. 
.J-2850 nM 001"110 01·t Ly thcso 1-i,ro r·oc-Jnt 
toats. (Dr-lc.f'ly ti.o:Je ,:oro th:.t th:> 

Joniol,CC, by uco v£ a filler, co•!J.d 
r.ieaouro thrJ thickn~s ,,conccntricity, 
-nu do[!.1eo of core :Jh.ut in '\ .Jk~~l 
li.Ir..!r \,nll; 11h,"J.t. t.l c J-:,ri._.~~,"' is 
o le ctrically [.J1 i ?:Kier 'lirl. c ,lly "" Jl la.L: - ; 
m-. l tha.t the l, C1! . ur:..:aco <"f , 1111~,r· 

I 
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l''C .i ab 1 
u:JOd.) 

vrr :, mt.l,·,.r f.'.O:::u 1. : . ..; .... :.:, ,; 
rcf'lc.ct.i.cr~J t t .: 1.'rcc:;_;_c :-• ..:i.-.1:; 

(b) 'Ito JoniC:lCC dovclopotl by ~.:.111:::,."J.l : ,r) .... ~ 

l .:sco.rc11 uivinion wit'1 aC: ~';,:iJ.>:lal J c~, 
\')rked out by !JU. can bo us-36. :;atiof:.ctc1•.i.'.~1 
to I:".:..aouro the u.ill thicimcs~.: . oi ili.cvel 
linors an1 i;o detcrninc if CO.i ... J silil't is 
• ro~ont. ..ith OXIJG.riorn:o tho troin:id 
op;3ra.tor can <h"t.l.\U.i.t:.c as tr.; tho t--eno.c al. 
)'V;)r.j)cer,Git.y of the H.ner core. 

(c) Tho Joru.eoc:: uill .function satisfactory at. 
ld.3h~r. than a,ror-cGo conditiono of tc .. 1~rot\~'v 

LJld huniditJ'. .a.oven 1inoro ,, .... ro i.nop:?ctctl 
Jun lL~h '.d th tcir.:,--JOrotures ::\cove c;<:P and 
the .... c.J.£.tivc humidity mar s'.lturotion. 

( d) lnspuctors shoulrl ba civ~n proUn:i.I1ary 
tra.iaiP,e to acq_llirc n facility in th~ 
int1:rEl}.1e;;at:wn of oscilloscopo tbi~ku:iss 
indicatiom .3aoples illurrtra.tivc or 
various tYix:s or i.'11DD:>t.:.-c •• eitics sb:>Uld 
bo studied. 

23. :t in :rcc:>D:13ndetl th:it !l:.v.; Y.iras purch:iso SOn~ac.o 

un'tt .. ...nd ru'r.'.ltlU, fvr a rcprosonta-t lvo to rcceivo inst-ruction 
in its uses at mu,. 

-9-
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L/NcR G--Rlt PH- l'l)~G-RSEl LuN <r1r1JDtN ~'- :µ.,s,-1cr,•N "Pon11 rs 

Si;/?I ,,.£. pJ.1+-TE O>J -r lf1 c lr'N*ss "" ,,eN •.i 

h"HllF~ Kt) 

I 
C1R( ij r-r-
FEReA/cE A- a C. Zl E" --

0 4-6 0 .4a~ ,38i- ,360 . ~ /() 

IS(. Ill ,;\-
qo '.4-6" .4-l~- , .38'S" . 3 t.() . .3, 0 

I e,t> .+~o ,4-, 0 , 4-10 '31() ,360 

2.70 ,4-60 ,44-0 .+.U' , 3.,d , 2.t;<) 
·-

0 ,4&o ,4-10 .4-, a ,360 . 3Ja 

2.() ~ 
90 . 4t.o ,48'0 ,41-30 ,360 .3.z.a 

I II A- lf{O .38~ .390 41() 4~a .3~0 . 
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