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I. IIftIIDIIDtIOl' 

'I'M morIaB 11 • ....s.r--vo11... a.a-.lo. HU--.sq. IIlJ'lIDnIe 
paU" .. lIlaaU ..... 1pe4 to Mll...,. l1li uploelft allarp .1_ the ...... 11 .. 
aplu1: t1oa1:1Dc tarp1;a. 11; 1. 1D1:IIIW 1M.1:IIIOPl_ b. reI ..... I .. 
.. atronft _11 ~ tM nap or aoawatl'-l _tilliraran 11 ... orip-
-UDc .1: til. tar'"' !he nIOPJIIIBIl. 1D tuna., 11111 raleu •• _patIO .t; 
_ cU..a.. Mort: ~ the Wp1:. 

ProJaot IIHGl'18lDlll la m OIl1lp'owtII ot til_ PlLICIJr UId u:r Pro.'! .... 
1III1ob war. 0III'I'1 .. oa.cluriAU 11M ~.1: * ••• ,,1.-1 ~ at ItIIIIdarda 
IIBIIar tbe 8J1QUD1'lhlp atua ... 111-.1 .Dar-. a • .voh a~1itI .. IDd the 
..... at ~o .... ..,. DepartlDlllt;. 'lI'." clealp _ld ... tiaa _ P'
tID IDQI'UHII 1D •• ,...... IM4. __ the BIuw.a at ~ racpoe.te4 
_10 .. ~ &11411 .,. •• n. be de_loped ...,abl. at ClU'l7iIll .... 1roral1o 
tID..,.... ... ,qloft. dHipad to _tier the _tier ahDr10 at the tarp1:. _ 
pI.tiac 1'. I'IIIl lllldar _tw. 1IInraftr. ftl'7 11ttl ....... " ilba1: tiM 
beollll. at ilia .. a<1 tor __ t:ra1:l0ll ot .tto ... 011 the It.r .... 10 ..... 

Ia .......,. 1"". til. Ifn7 D ...... ..... ,. ...... _1Id_"" at' the 
Jf.f to the 'lII'atIIl at .. ...-tla. 'l1li1: ~d -r.u-- at IDCJPIIIIIIl In 
the 1Iur_ ot Ordaua.. !be 11.1.'1. lleU aparba1: .ta1:1011 11111l1li ... 
-act OIl the .hatlrDllla pan at th. daft1a~1: atl'lLlOAl IIIIIl II&! .. 110 
1aapr .. ftilab1_ lor ...... tlaudl_ ot the wrle. 41: ti. 1:1 ... 'the ... ~oaa1 au..- at a __ u _. requa.ted. to lllldartalca th. _r_11 Mn10~' at 
1l1OPUHlll. !be arglllll.a1:loaal .etup at; III 1'or ProJ_1: DIIIPIIIIlD 1. 
IIba. 1D fiF. 1. 

A1: prol.at, tin IUGFDIID typa .1 .. U .. haft baea JII'.a .. lbad tor 
~pllllD1:1 

f1pa 4. I1lOO IIarIc 11 

'fo bo • sraYi1:1-drl- ftbl01. baT.III& a 10 .... 1. 
l'UIo. lIIUIIIIh8d t'roIII lID alrorat1; a1: hip a1 1:i.wu, 
total -1&ht 01 111111: to 1Ia ablN1: 1.000 pauada, sa
olud1ltf; 'the p&Jload. a arle 21 &CDUlt;lo Uabtc 
tIaI'pedo. 

fJpo I. to be .. paYitlJ-drl • .a wlda1. Jur.YiDc .. zo..t.1. 
rue-, l~ad rra. _ all'araft a" hip alt1tu4a1 
totIa1 -lP1: 01 111111: to be abaIat; 1.000 ,...... 1D~ 
0111111111 tbe ~004, a IIO-pouDIl -....... _-
.... ___ .. patIO .Iallv .... ~ 1I'f. 
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fife DI , .... a ~1_ 1I1 •• U. 1Ia9Sll& a IOCl • 
...... __ lauDahOli fIoca _ al"rart at * alU-
..... , total .. 1e" ot tIM wd.' 110 lie aboII' '.000 
...... 1IMt1v.tiac tho Nl0a4. a pGIIIW __ l...a 
'-111& 110..,-, bariDS a 31O-pouD4 ............. p. 

",. DI !O lie a ponr __ 1Ye 11111111. ha'l1ll& a 104110 
...... __ l.uaah04 trca aD alnrart at 1011 a1i1t
.... 110-'1 .. lcht fit tIw l1li11; to lie aboII' 1.000 
pouada. lDolv.d1111 tho N1HC1. a l1&bt-wlpt 
pGIIIW-drlw_lIoII1JII torpedo (,.t to lie cl.n10p04) 
-YiDI a 100- to tOO-po18lll ..... ad abU'c-. 

fIpo., !O lie a .--clrlYOO 111.111. haYiD& a 10- to 
104l1. I'UII. __ laoaaalwcl Ina a 1II1f ... IIa1PJ 
to1a1 .. 1Ft at the 811: to ... allOldl 1.000 ...-.. 
iIIol\1dlac _ doop-d1"111 lMmJI& tarpedo - Sa 
tho r ...... ah ..... 

, -___ ---:"':1 
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'un .. dp _14_111._ tor .. airtr.. tor IIIGnaD .. £Or & 

all.tl. ala.U. 0 .... 1. or CI&l'I'yIlil & a1andard .... t 11 alrontt torpedo. !lie 
Uh ~ iMtI pq1H4 ....... _ ... ..-.1 r~~ta tbat ~iud to 0GIIp11-
-_ the _lp ~ _ alrfr __ * ..... hla1DC SA_U~. lbo. tho 
torpeIID i. _" tIda 1IIIlOe .. 1l1li& ... & G.P. bCIIIIII or ""''''''1. _ipt. 
pro1l1_ ~ ..... __ alrtrue 1"lCidi t7 ror an aU_U. wrialtt are ........ t 
.... uttiolalt tM.II lor 11&'1'. Un. til. ~load !au to be r.leued be!'are 
_tel' &1Ir7. " 

~&111. til .... _.lV rot ha'l'1llt til. eleoVOllio hcNIiJIs SAt.IU-
, ... ...,. or tilt. 1oa& Nlad iIIpo .... proll:ta. or ....... te .taIIU1t7 to 
.. _til flU luop loap1udlDal _t ot 1_1I1a. 'l'~. 1110, •• 1'OII1i1rw4 
__ 0Dtr7 .tt1tlldo ..u it do.1l"ellla to iMorporat. tM ~10 _val 
.,. ... alr.,q in .... tM Bl1' C1u. booID. 1'111. QSa. IIu tM __ tap 
or produo:lq wp oWc" ill till walla. ot the 11ft _tor Witll •• J.l obuC' 
in .. 111&1. ~ atteolt. 

I •• tho Iir.t 'IIIIrk _ IlIOFlIIIII .. dDIw u a ~prlO1'lty ...... or 
tile 11&'1' Projoot. 5. t .......... l1li.91 .... 1. to adapt ...... CIIIIIIpCIDIDt part8 ~ 
tile .., airft'_ ILl 1_1111.. Bi. _Ill IIOt Daly tMUita_ -rMtIII'. 117 
the ... or ul.~ tonll ... J1p, lIat aho boat ftl ... 1 •• errioo Il00_. 
ot inWl'Olllllpablllt7. c.ulll_U_. thoror_ ... ely. to tIw 1 .... of 
MIlil7:lDc tho UiRlIII I,COD-pound BAt atrt_ (ODD JIu1r It) 117 nM.1P.-
iIII tu ~ to .. ___ a ral .... lll. wr,edo NID114. 1IanYer, lapall 

- -.1111 •• 1t - tlNDll that tor ...... te .truofalnl ... IIU1t7. the bo4I' 
1IIIIIl4 ....... 1ft1;r hH~ ud INJIi:;)' wttll tho oirnou dball-UC' or 
MDdlb& Sa .ont.... It .. o_llllloll, thtHtOl'tt. tllat 1t -aulll II. r.clftIIta-
c- to &ttuh flU _ill ."PportSar;.u.,;. IIIId the .taU1&1111 ... ~ 
4lrectl;r to •• torpedo. "!th tIl1. 10 Iliad. _ Arl"llllS_t ... una. tilat 
..... \&e, or •• _I..UBI Uark 140 11&'1' WiDp With. .i.llpl. pill .tteA_to to a 
o_trat t_ whloll. ta tI11'II, ... trappoa to til. torpedo _ 1ta o_tu 
ol INYit7. 1'h1. a_trat t'r_ toned •• Ilper.vaataro ill IIbtoll _r. 11011 •• 
.... _ttor1., till MnO. IIIId _ or til •• llOw_to~. 1'ho Ul'apII 
tIlIt 1lo14 tIa.b ..... 11 to flU tDl'poIla '-1a&ted at •• taIuI&rIl 140-11l01I 
lIOIIIII u.1t1 •• tau. al111Wi1l1 nl ••• ot tho Wia;. by ._ .1 •• vloal 1a1101&
tor prior to __ -try. 4t tho ._ tiIa •• tile _. IIDd taU ... .ula •• 
00\al4 110 UtaoIwIl bJ' ..... 01 • oabl. r.le... latDh. 

A 1/ ..... &1. _dol or tilt. claSp ._ .... IIDd tooted 1a a wiad t\eul81 
at IU. 'nil NIIllt. ot tIIII ..... ta ...",. eaoeptalll. ,..t __ • oIIanctIr
btl.... Pi .. tull-mal. IlIIIH'UIIIR lirrr- .... tIIon DftIlNd tna th. 
Vidal lloMvoh CorpcIif&1;icm. -"1011 hell .. 1III1labl. tbII _14& l1li4 JicI tor '" au avrr-... 'II1II or till •••• 1rt ...... __ ...... 114 _ ~ 1It.rIr: D tIorp-. aD4 propvo4 tar nipt _.to. 'ftIo -&lac. (l1li&1' '*-- tho 
oJIorcl ot \lao wlD&'" \lao bori_t&1 .u _hoM) •• n1; at a.lio, wh1o!l 
... the boet lId,1Iaa __ t trw. 1Ib4 "-1 ..... ot til • .u1. 'Moo IIIltte 
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'-1. 1 

_. eqa1pped. 1I1th ani ..... echan1_ for aheddJ.nc tIw _.0 wi~ uul tail 
... '-11 .. aft.,. 30 •• on4a or fl1cJlt. Tile •• LIIlit. ooatai_eI. roO n'lll1Ac 
'9&1,..lIt blat .. n roll-atabllll.eI., "aiar; the 'ltanclarcl. ooatral S)"ro SO 
IIart 8 IIIIcI. •• no r.ICil :.tark t; 11011 O. 

Th. nr.t lAIlit (P'Ugbt r:-9. JuDe 11 ~ lHi» .. l._hed .t 1IIC bot. 
rna aD &11:1t,,10 or ',000 f •• t. It deecow.t It .. UI~. of &built lito to 
tU horilontal. 8tablln.t:lou "" roll .... obto.i4eoI. ""t with 1 lar,. "11 
luat IIIpllt ..... til .. 1. aoNal with t.h. 1IA1' ,&1"11.~ '1'h. mi.dl. hit th. 
p-DIIIId behr. th. 1'111 •••• IIIIIcJlan"i .. ".el ti 'lie ~t> Ol"tI·lt •. ~ 'I'hI .acolld wd t 
(F11pt 1-10) _. hullChecl. at 200 bon !:Or.l an al t;1~1ldia of 6,.1)00 !' .. t, It 
UaollDl1ecl at • Cll- aor;l. of U O to tho hor1a""tal. -akiII&. ateaq tUpt 
!hi m .... ~ .. o~ra1.ed .\IOu .. llllly at :50 I«CIIIIII at aD alhtud.. or 
IIbout 1.000 t •• t. '1'111 re."lt. at til ... tens .w. o .... l4ered .I11'I'101 .. tl)' 
uthtaotory to all.,. "I' or tJU.I l11fr_ (c1 ... 1r;natlel. ... anD!) IJark 111) ... 
III 1Irtlria telt nbicll tor J'utul'll cl.lftlopaen!; of Del ,.acI.IIr 1IoIWa, .",lp
_to F1&111"1 2 IIhon • photoV...,b of the 1Ia,'1t 1& K!llGl'llilDli a1l"f'ruI .. 

To thll Rei.. a oo_tnot .. let; to> Cu:clR lan .... n )111'";;'111 ComparI,y to 
blanel. 18 additlO'llal. pl.;iwooel. &1rrraMl \1111'115 the lArk 14 IIA! w1D&. th.1I on 
had. "WI'. _tblr aombrac.t ...... t tc- tho Goariy .... A!rgratt COIIJI&IIT to 
nproel.lIO. thll a1rtra. 111 ... !;al 11.0-".' thl. _tar1al llllcl.. 1t.olf to 
qumtiq. prucUot10B AlIO ••• rne. upIIrUlICe With til. _t .irf ..... IhowcI. 
tJaat uadeelrallle wup1ac ocowr.eI. .talD tho pl.YllOOd .trllCtlU" ... re 11111>
jlotecl. to .~r .. olimatic coadltloa., 

lA .OYIliber.. two _ tl.cmal flight t .. ta .ere ..... of th. llarll: l6 iiiI" 
tr... 81 •• tho "Ir.t two IIDlte "utlel (fl1r,hts K~9 .ud 1[-10) Ileeo..ucl. 
too ateeply. tlae cl.llcall&' ... 1DCreaa.1l to 11° Oil IIU IlIIi t mil lI_1)D em tbe 
l_eI. IIII1t. Bach ml .. l1. WI equiW'eI. .1th Karlc: I (PBLICAJI) 1' __ .... lp
_t fill' hoII1Jac apwt & ataU_1")' beacoa fbi J'lut 11111t (Flight 1-23) 
..... 1 .... 1eI. at 200 mota. It diaplayed a ratlaer 1l1'"p "11 hlmt CIIplitaalll 
dllriac tUpt aacI. llll:ldllel. ."t l Idle ahort Dr the targ.t., '1'hI a."oad IIIIlt 
(nip. 1-24) cl.roppeel. nay _..naIl,. but eft .. r about three secOftd. att.&i .. eI. 
a at"p mil. at beIIk ar.d d ... lllI1ed lr. a .p.iral, land111j; at a POUlt lIearly 
below tIuo reI .... poillt. RPncrWI c1ltaiDid ah .... d that .. .t&1lur. c"ciII"rlel. 
ID 1tIe racI.IIr .qu1p!111l1t. 'aU ure ot the firat '.IIl1 ~ to reech tile tareot 
._ to b. el.u. to the .ttect 01' the lUI:' r=ll buut Ulilli tulle 011. the ope .... -
Uoa at taw pltol1 gr\). ChaIIcu all bemg __ I.D the Dext 111111:1 to ccrrlOt 
till. -.41tio •• 

8iDo. IlOr. COIIpact radar IIOtiIlj; 1I<lU1JMDt i. ia proo.aa of dII"elllpnat 
CI •• Part C). It a_ el.esirable to siapl1.ty the alrtr ... to tbI Ilttent or 
els.m-tiac tho IIcIq porti01l. It ... firat. prllpOlecl. to att:&Ob tho winc. 
el.ll"1Otly to tbIo torpecl.o by .... of' latch •• iacorporatecl. 1J& tbI torpecl.o 
atruDture. Aaal)'li. 01' this, IIowIftr. ahoftd. that l.tchu oould 110. lie 
pl .... eI. at 8¥propriate po.it101J111 beClUa. of 11rt.rt'wane. with til. torpedo'. 
drnuk. All arruacaut ... 1111& cleri.1eI. to .tnp the w1JIG8 cI.1rectly. 
'fill_ bu Oerta1D all-tac .. tor wl1:1I11, 1& that thl w1D& M¥ be .bitted. 
10D&1tu1l1Dally to o.,.. .. t. tor arq claMp 1JJ tII.. po.ition ot .. ceiltil' 
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ot pan_. !he tlatblll1l,r or w. ~ 111i11U lUe1t .... 0_.1m 
Sato • rn. C (IOI'W*l .haile. ta .tl10ll 0_ 1t. I. , ....... 1;0 • __ h • 
turbO-Jet IIOtor to iM rear or tho 1brou4 riA& ".II1II11 ot ..... torpedo .n, 
W1JI4 -.1 ten. 0' 1/11-.-10 -a1 of till. d .. l£11 era _ 111 ,........, 
.. r~_ tD cIa_ .... em ..... ",l, cr .. ut~. !he ....... wn1 d .. l", tor 
• 1'1&11_14 _.iM 10 .. 11 1IIIdar..,. YUh tM oOllpbtlaa of 1IIe. __ 
lap ... 1'IIU-aul. pntotno will II. III&de tor fUpt. .. t. A IIkOtoII, 01' 
tIIll. dee1", 1. .a.a..a 1D Pipr. a. 

t.taUft .... 11P" tar tta. pa.rload tor TypO B KIICIil1I11Il1l law ..... _h4 
up 1IIIIl1ll!a1i;t_ to t.IIo '197 tor ""'uatiGill or .. ~o Dhanowr-
1111:1... 'l'W •• leu ..... iaobdod. OM tor • r.oo-,olllld paJ'1oad. l' 1DAw 
ill d~. UIIl til. o1:her _* . 2ISO-pcIWId ,.".1*, 11 1achoe 111 41 ..... 
1._1:1.0 do.1pa ha". aleD ..... propared tor tho -t", attao .. nt.o _ tail 
.... 1111 •• tor tho .. ,.,.0..... JIIInftr, "'1. will 1IOt. lie prepared l'DI' 
wbIIl ~l _.te _10.1.1 abiaturhatioD ot .. 1II_USC-• .,.t.o bu FI-
11' •• 04 to th. ,olat"". opooltio.t1GIII of praotiool lWv or 1v al ...... 
.... 10 pool1lalo. (1M Part n..Q or ebia raport;) 

I. IAnanCIK 

hot. aper1_ •• 1th 1Il1' ... _11 II ..-rouo _*-_0&1 .tudl ..... 
.,. tho pIII'8I&lt--OOlll' •• t;Jpo ot IIcIId.q to III ~_ tar III. ~t. 
~ tercet.. ~y. n .... dIold1d .... t ~ tno or _ .. 
_Y1&aU. ~d II. doo1rU1. tor _ IIIIGnIBa 1I100n.. _ tno or 
-'-Uo _Y1ptioa 'IIh1oh __ the alo.n. to ny • 0011'''' dlttU'iIIc Ina 
• ,.. .. It _ .. _to _. t.bo al.Uo to fly at III UlIl. 1;0 tbI uao.ot • 
• 1&)at; ,.1h. ~_. tho ~ ror .. _. UM Olll 110 1 ...... ...un la .. 
HM4 1'01aUoil tD tIM ai .. Ua _.. BlaDa" .t.&lIIlla .. tloa oyo .. or iM 
1Il0.U. io rotU'rod to 1Il0.U. lIS .. , 1dIIlo.inII1. oroo. en.to ..1cht ODIIW' 
ill tile ~ .ip&l. due to t.1Ie dl.,.r~o or tho .. ___ the 1Il •• U. 
u.c- It. attli:Udl ••• peol.ny 111 th. a .. o or a rollirIC .-tioa. !heel 
oro •• ott.to 1I1",t. ur1_1.r atroot .1 thor the .lability 01' tile _"""7 or 
tho .... 11.. It 10 apeotod .... t witlt. ..seq __ oClllpllton tor lIotb uuut.b 
u4 .1nat1aa. dltr1otlltt.1I r..- OJO .. atroote wUl II. I'OlOlYod. 

1t. tho 0100. of tho _ • .uQ' a'0111 •• UId .." •• 11. ooapIIIalto r~ 
rr- the J'JILJIWI ... IIU d .... lo~t. proar-. Il ... th __ it.1 we" 
IIU'pllll ... 1'OIId11,r aft1J&blo. 1 owl .. or t_to. prolill1llalT 111 ..... ,.. 
wr. auUiaod to cl_trate tho praotloablUtr ot IIOiII& Oalr .. coapu.ter. 
III ....sac al •• U ••• 

Far tllto ot WI Dati1l'ii opiut. ...... 11& tarpto. OIl 8.aCIO-root rdll'Olld 
had ..... a_1:rUaW at. 1Iho lJan'_ GrOft .... Jar..,. 1'lIt no.... rho 
terpt.. wllioh 1. a radar 11_. 1a -'"'l OIl a railroad lOOidOlll CIU'. At_r 
oart.1ac, til. Olll' ...... _1:. ...... It.b a pre ... ot .pHd. fraak .. Uahoo alClll4t 
tho I'II1lroe4 ..n-Uoall,r r_rd tho terp~ pool"'. at _101&& tia8 iator· 
wal. IIId operate _ ........ tIo .tap 1Il1o oar at. 11M .a4 ot tho tnak. 

• • .... 

DECLASSIFIED IN FULL 
Authority: EO 13526 
Cllief, Records & Declass DiY, WHS 
D~e: ! 

JAN 2' 3 2013 

"0 • 

.' 

0-



f .... lD 

IIariII5 tile flr.t thr .. _thI of lM6. a ft:r.tCAII (1IIlD IIu'It 7 l1li4 D) wer~ 
dropped Oli the IIOwiIIC tarGet at l'krr_ Or.,.. (I'lipta 1[-1 to 1[-8). t. 'lbe 
Ult.au of .., at t.",,, II&1tl 'InIro att •• t iii u_tIl "7 tbed lead -&1 •• at 
110 aad eo. rupecti"1;r •• ,tillated to pw tl'llll oollUIOll ODlll''' aaap.aatlDD 
tor the partiOlllar tliGht OOIl4hlanl. On twa C!tber ua1 t. __ tile tarC.t 
.,ftIl at H 1Iph. tile 1IIl'-U 'lntre aft.at b,. all _t lell than t.'let require 
1D produ.o. a W'Il. collUIOD cauree. The UI~_ at .... at tII .. o _. alTe'" b,y 
1/1 the 1b11 _lu., or so. rand " ... t or the otller. b;v ./t. tIut t'Iall _lIDt. or 
8". 'or CllllpU'ilOli. th. aliher foUl" IIft1t. _ro clroppecl w1Ua a_ 1_ azagle 
oapou .. tIOll. 

Iii o.ll of tIIe.e _ta, Ua. uilnutD nll:ht p .. th .. aoaar41D£ to oxpeclatl_. IIi the aue ot the Wa with I'IUlloo.4 UlSle Ca.pouatSOII, lil. tUpt 
path __ ft'7 .tral.&ht throafObou1; "th. -.Jar port1ca of the f11l1>t. lion ..... 
• 1 •• tho lhl. ot tllpt pa.aad Ut. tar,.t path .UptJ,y .at_ of the tarpt. 
1t .. III OOllOlwlod that; tho 1-.1 allblo ... a btU. WeI lars', 'Ibo twa 
IIIII1ta with 1/1 IIDIl sIt. ot tull eollidoa CIIUI' •• I •• UCl. n. a -..lU1.4 
ool11ei ... 00 ..... 0 path wi th a dipt cunaturo Iii til. dlroat101l at tal'GOt 
_tic. wl.th their Un. at tllt;bt pa .. 1DC the IarGOt patb diptly beb111d the 
tarsat. rho tOIU' lait. with '''0 llllll UCI. o.ll n .. t:vPical purlUlt pathe. 
with 1Ibe1r 11M at nipt pallinr; tho tarcot path MhSDd tho tarpt. Baal
_u-. at the nlpt obarta oJ'tII ... _ta r .... al • ., ....... ottect _ the 
.ilallf.U~ at the &lid ..... tho at_ 1. otr.at 1D u1IoIth. IkIIIIIftr. tho 
_raol1D rIAl .... CDD.idorabl, hltl_ed bl the .quiat &D&lo (th. 111&1' 
b ...... tho .ftectiv. IlrC 1Z1. at tho urt:_ IIDIl the aU ot th.1I1 .. 11.). 
" r.1rl)' larco Iluper.loa Iii rUl&' cOll14 b. upactad ~ the ."toua ....... 1, 
10 or .... t iD aa1Dlth bIlt tised III p~toll, boca'>lId tor thla oon41tlGII. a p:ltah 
error 11 latrociWloll __ nor tile ,JU ... \IuIIe. to correo1: tor III ul .. tIl ... ror 
1'1 ....... 11 • 'lP1ca1 -..1. at a nl~t path obta11111Cl apI.at a -lac 
tareet wi1:h 1004 111&10 ..-qJODlatlO11 OIl tho ~I Fipr. II II an ~1. or 
tho we or paUa obtai.1ICl with aero load IIItl •• 

For tho pur!'a .. Dr 1DY •• tl.;atiIIC tba J'oadbll1tl ot IldD£ n.ttnor W O 

flap. tor oDDtrol at Uac 1I1I.1FISln::R ahana, too Uarlc lS alrtruoa ~. pro
Y!.1letl with auxlHary eontral .urrOGe ... tt.e.chot.i to tha .1.-. anll ai"'l'1ltoli ty 
atallllarll lid. to-lIlIIlGer. .ono _tar. I.n _II d._. lIarlr 1 (PXLZCA») hDIIiDI; 
.. l~t ... pNY!.d04 1D Ua. ni •• th for baillC on a t1ac1 ,,_. Tho •• 
UDltl ~ dropped at tho lhrtOD GrOft T •• t Aroa lli .ra. (nlpta !C-ll &all 
1[-11) ••• ither or the lIII11:a hotIeIl but .1Ian4 IIICCI .. M roll .tebll1latlOll. 
The rate. at roll. danlcpoll i. the roll huatiDt; _tlOll tIIIN "lOr)' lar,., IIIIl 
r&11111" to ~ can be aacOWlted tar br the .ttect at th_ hi;!> ratoa at 
roll CD tho _tton at tho gra.. PlU'tller Olr:pOl'1_ta are _'-Platell with 
IIDClWe4 1oI'HBC-'I., 

IIi orll .. to 1oft.titato tho p81'tonlUlO' at a 'bpl1tl04 10114 OOIIplitar 
.pte.. taur 8100 IoIark 8 %Joel 0 1ID1ta. aall1:alDlII& 10&4 a_pIlter. in a..:t..th. 
are dropped &&&1 .. 1: a b_aD carried DD a .".~ tarcot car at tho te_t 
ti~4 at Werr .. G ........ II .. .r"'0)'. IlllrlDC .JIlly 190&6. Blob l1li11: __ I.noll 
IIartt 1 (l'EJ.ICAlf) rIIIlar ~ 1IqIl1"",_1I. IIIIl tho ~ oj' all ... ita wero 
arl'llllpti 00 that th8)" colllll be rolatoli 1D .&Dutll b;v 1Ih.I.w-&adpr' rnorl1bl. _tor __ , 

" 
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_ :-
two eta _tala ... a .... gro •• lIltS,.. 110 .,.., _til oI.rouLta ur ..... 

.. tit" til. ___ rot&te4 at _.tat apeed to til. ri.~ __ . _. or 

.... te ot .,.. ... to the lett, .... to the let't at _Vat IIpee4 wba the ft_ ot ,.. ... til. "P1l. rb otllel' .. 'IIIl11111 _talaed. ~ ill th. 
IIIltip&t oll'lRl1t of u.a ....... ~ lIIIi'. "UII oSl'CMlit U'I'aIIIC'" H 1iIIat 1M 
___ would. b. t:urHd. to the ""'11 a1l ooutut ape ... Car a ~tt III'I'IIr .ip! 
.. _ .. 1.tt tor a "pt arror a1.,.1. !h ........ or rotaUoe. of ...... tt'1I11 
ill us-tIII tor OU lilli' ot _oil type .... 60/ ... IIId the other •• 8°/_. 'lb. 
tIarJei; ape ... 011 aU \;elte.a appro.":lM1Ia1¥ 60 tt{_. 

Altbou&h u 1ft tile o_ra clata ban 11011 bna lII\al,aad, the ...,.t_. of 
.. IIIlita AI cl8t.rwl1lll4 II)' oba.r...,.. at tha teltt t,.l", .. DOt: _¥ .. tta
taotar,.. oa. 1lDi1l with the rAta 01 ~ oro oOlltrol Oil _ .UOII (rl1pt 
'1-0) taU'" to '-tI du to la111.11'a ot bcIII1Dr, ~t ill the at .. n.. l'ha 
0"'-. 'Upt r-u, lanUd aIIout 1.200 foot tIIort at 1ibe tercet. ODe IlDit 
1IIitJa til. error "&II&l oaatrol GIl • lOIItaaDa .. tiOli. nlabt 1.115, pa .. ed. 
180 teet all .. of til. tuS" oar, lUIIII.III .1111 If teet ower 1Il1o vllOlr, &ad tA" 
otIl8r _it (nl ... t 1-3.6) allOIlt 700 t .. t Mort and ....,.. fliPt 1;ra,jeotar,. 
~ _1114 later •• t the t:ruk liB t .. t aheIIIl or the oar'a poaiUaa .. t u.. 
of -UillC. 

III orc18r to p,..att.pte the .... to_. ot _other 1.114 .... t1lll ., .... 
18 u'-tIl •• t.. IIIOD llark B IfIKl 0 umta .... taatad. &pUlat • ~ "'.:011 at 
-.rrc Grow -ille ,""CU.t _Il JIoneer. lHe. 1'~ •• ta ....... tor U. 
parpoa. of CIIuIak1DC a partial lla91ptins 81fe- US .. t.&tIl. !'IIr .. of til ... ual" ..... ar~ 10 tbat tile uat_ .. 1'0.'''' Sa ulauth thrOll&la .-ba.lr 
•• 111&1' tu.ra_ II)' tid .i .. U. tria it ...... ac juat priar to rel_ (uwt.p· 
,, __ raoUIIII flWltor,2). 01 tIIrM 1l1l.I.111 til ....... _a tIIruIl ffi .. U ... to 
.. 1I1tI.11. tllra.-tCllll'tha tho -.ole hmn lI)' tho Di •• ll. tro.s it. boa4iac jIIIt 
prior to ral ..... (aa91pti ... oorraot1 ... tactor •• ). 

or tile tbr .. Di •• n .. w1.th _rtptl. ... tactow 2, 1M til'.t lmit (),Upt 1-1'1) 
1 ..... alIoIIt 1,000 ta.t cnw tho railroad .... 01'01104 alleNt 4000 taat IIhnd ot 
tile tarClt ear. 'lb ... Gt' ..... lIIlit (P:l.1Pt 1-18) aro .. ed. th. rd11'Ot14 ",",lit 
lID taot IMIIbcI til, .... u4 _nt 14 1' .. t abort of .. -'-11. !he .1 .. 4 II&1t 
('lipt 1-11) loat traok1llC or ita barI1IIC ai-pal OIl ral_ III.d. tINa ..... 
~ac t .... ntpt. 1'110 nrat IIIllt with lla91ptlGB oorHG1IlOa tutor 4 
(mpt 1-10) ,.. .... abOllt 1&0 toa, aIlell4 o.t 1:Iw oar aDd .... Uout 16 teet 
abort 01' tho baa4.... TIIo ._1Id. 1111111 (I'bellt 1[-21) 1& ..... aoo tlte" bahSIId IIId 
eoo t'Ht CII'" •• tarpt oar. tbt tII1rd unit (JI'lt;;ht 142) llUlcl8d abollt 
1,000 feet abort .... 100 t .. t boIWId. tile a .... · All rol ..... _ ..... hotIt 
approz1Mtol¥ 6,000 t .. t .• at .. &11" -Gl' at 4.60 to 10 .... at .. all' IIPHCi 
ot 1110 1aIotII. 1'1Ia ape_ of tM tar.,.t oar lD aaah ou. _. appron.ata1, 
eo ttI.eo. Altlloll&h tile errore "1'0 fairl,. lup. wltll .... tIroor lare' _ttor, 
1;110 _\&NO,. 111 ea.tIl 11 •• t1iData4 to be bettar tau -ad. lie ob1IalDad. 00 • 

.... ," -sac at that .,.ed. wlthollt a aftptiOll .,..t.. 

.1 

.... 
'. 
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." C. IIIIILLlGIEI 

1. ~iI of ado .,., ... 

!lao .-It.io or iAlIo111,_. '11-- ftlr XDIInIIIID Jau .... 0 ... 
filled to 8OtJ." NdJ.o IIOIIlIIC (.ot, .. ilrpl.1bl aelt.OODta1Qad tra.1I1".p) 
UI4 to the X... 7110 bu10 1),_-' wit!da WI tr~ v. uad9r 
oo .. J.dIrat1aa. i ••.•• iaal-.oua COIIPU'laaa UI4 llIq-U&l 00.,.1'1_. 
OIIJ, pulHll tarpt l11 ..... tiaa u ...... lurK. .. ...,.10,..11 beilll 
lIIIIhn&Icaa .. CIf "1'-" 

auo both 11aIal~ AIIIIl leqHBthl cGllplnl .. Ich_. are lUll 
10111"'11 IlllAieI' ocDllw..t1aa, UI ftS 4eoldd 8lU'17 '8 the pro.;ru tbat 
G_tnUaa of lJDUal .r,..,rt 0/1 _ .... Mdtl)' _1 ...... 1.. rho 
..u-t1JI& JIIIrpoa .... tIM _t or lat_Uaa 'lltUDIa ooulcllle oll_lucl 
-Ir hoIl tJ..lcl W.tl.. IIUJ' of 1M .. _to cCllll. III partcn'Mcl DB ather 
IlI'- ... 1I0Il14 ti.14 .... Q1ta or lat ..... , to lIoth, .. _11 ... raoultl 
_IUT tor JII'OP'"I 1a .tn·_ .. 4 Hno .... 'P. 

111 '11 .. ot Ul. hiatol7 or laoo.IIM ti.U trial. lID au (u OIOU_ 
• ...-ual OGIIpII'i_ I~). i 11 .1 r.a tbat tho 1lI'- to lie lIroupt 
_ 1M ti.ld. ... , lOla' n ... , lhoa1d. lie til .... _tid tne. 

!ba olw.t._ 41"_ .......... ~ ___ .... ....-tlal ooaprilOa 
• __ 10 tlla1l tho ror-r IIU tbc. po.dll1l11;Y or .1111iDatla, error. 1a 
tip.n1oaal iIItoIM'laa ar11i1lC Ina tl1l0"-1IUu SA .. aJ.(pIal lIftl 
.... 1111 .. 10.u1lli 11,.1. IIIJld. tlla1l tIM .t.al'- .,.,- _ flamia 
41Pao~ 1at_t.f.aa lI4II'O rapid.1)'. na.. ---., Ira obtai ... ot 
tho ..... ot .uUp1)'1a& "' ___ r ot rMliwrl ... iIrIOlw 1M _1-
dV ot pia-b&l_tn& or phaM-lIe1_1a& t/MI. rwot~..... All oam._ 
po&a. tor 1AWIlt1pt.1ac tIIa 18 d\o ea., u4 r.,161117 01 I1Q1al 
etnacth t1uc'-" __ auntePecl Sa 'JpScal tutillal a1tuat1OO1. 

TbO ti ... , l'I1dou. baorlftC aa WI poID ... apia tile p.rro ..... 
or BAt. \llhil. J.'"I''''._lIt CITeI' toiLLs 1'81'1'0_' 11 dod ...... 1\ 11 
r .. lOIIIIbl1 coo4. IIDIl ._ ot tho 11...-1'. t .... iUo1 _t lie attl'll1-
a .. to otUr tutar.. IIIDD& theu II1&ht 11. 01ted. the .,.pabl. poIl
UCla ot .. .., ...... 11 cr.t.r of r.cIlat .. on tro. tile tarcri"""'. ClIo lack or 
.., proYid-. tor fil1n(; 0",101" thu a purd1t 110,.. ••• IIIId ftrl_ other 
1IIfortao"- (ill 'ri._ or latol' .... lapm_to) b tho 4 .. 1p_ OIl tile 
oillllr haII4. tU tlWl'-Uoa rata at "'0 ". rgqlllllO)' (X rather thaA 8) 
...... tocl. tl'Clll ~.t;1oal _id.oraU_ • to lie 1I:I.Pr'1 IoIl4 tao 
propoo04 111' ot '1I'r;et errol' I'IW ill _ aa'l1",UItII .11 .... putI 0 
hiIJWr pNlllIIII 011 --... or IIIIplU' 4.ta. '* J.a the BAt 1)'Ita. • 
....... 1M 1IIpl111' data. _. act 41ttonatJ.oted. (!ba prooeu or 
clJ.tt_.tlotiac .. ftllOtu&tJ.1II a1p&l ...... 1_ "" rlllO .... t1oa.) 

InroII or ua. 11'_1amI ... oOlll\llta1;l.GIII with o1IbeI' 1&lIon_rl .. ,......aci lID lat_Uoa ot tine", b.nq olll1liao .... 1;1.08. 1Ia_ lID 
dpa1 tlllOt .. t1_ lA aoho ... taana tro. a1rpl_ ...... oft11&bl •• boa' 
......... tor .-1101' WS ...... Itt..- or til. a. _ ~ pr._t. 
u4 tile p_ of tile rotatlJll propeller u.pl1D&ted _tot.en. C
.......... 17 ... iJIIWp ... 1I iaftltlsetJ.-. ... Hpa. 
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•• _ X-IMd ........ ~_ .. r ... eS,.. •••• ri .. at raa ..... 
_ "IVl_ .ho. of 1IIIl,. u _. r- ftri_ ..,..,.. !be radar _ 
hl'Ntl 1& the ... at _ al.1'P~. _lola n. :Ia ,.~ _lou ,ll" 
-aJ.u _ ~ 1'", ..,... __ at ,. "-11ll1tC lIl.dl ...... lID 1_ na, 
...., ..... 1 •• IUDla .. !lip' lie _lIIiRend .Ull ,. panretlll1 .. ile. lB
toI'IIaUIID ... I'MOI'de4 011 til • .,utud8 ot .u 1JIIli9S1iIIal eobo palM. 

lB 11M tlra' .m .. at lIInnipt4_. ft2'Ucel polarbat4011_ 
...... (&1aUar , .. t. 'dab laarUaftal pohri_UOII are ooa-.platacl.) 
lIoaPl,1 ... 00_1 .......... tIIur., &h8 n ...... tiaM .... cd ~~1 • 
.. 118 ...... a' .., _ ftU ad .. , thq Illd-' depad ~ OD 
..... or .. ,.n. a-. til • .n.n la 1' ........ lIT lalp _ ftUa. 

!he ... lnd iIqra_t. 0'IIII' the Il' (,.~Id; 110 .. alp of _
tro1a) are ll •• below. 

(.) lIIor .... prollU1U',. of laU 117 

(1) 'liP- WIIIIdDc 110 an14 1_ at 1;arp' or 
obap 111 tarpw. 

(ll) OnaWr .... olai011 111 ..... UIIl MIl" tor 

- JIU'JIINI" ... 
(lU) J'I'o9SIlOD tor IlClllflldac iIItIuoeptl ........... . 

o!nldiatl-.IlV ot .. dille 1'''_ of 
1Iura ail ... ot tr~eo~. 

(b) l_rouetl 1'IUIp. 

(0) IMOr-..4 wlulle ad -iP'. ad lIn1IOJ' ~ 
propontaa 111 ....... 

(4) IillpUol,,.:Ia U8. ad ...tat.ua., al_ prod&&o11ll.1lV. 

I. Cllal'aotoriaUoa at •• 1 .... &~_ 

hMd. oa""YO UIII11al. 1114 tIlo 401lre4.~. 0 ___ 
M! iIlulU ..... "" •• tIM to11a1r1.a& o_-al1 ,..... .. l.Uo. -
MlooW ~ tile tin' JI'Otnne tor xnanlllD. 

.. 

'. 

(a) ,,. __ ,....-rtlal ...,.n_18 

(II) ____ .,.,-, _~ vu..s."or w11;la rapl4 
OOIdoal eo .. !Ill NOobora -'- nalIllbe4 UIIl 
__ 10 tor OCIIIPIUq JIII'II08N. 

(0) 114 .,. .... 1/40 II1OI'oHOcmd fill ... 1,000 p •• aI .... 
10 _ ,.. ........... 1. _p taw ~a.rll). 
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1. 
- -r:r- ~1.j ! _ • ' "",,~,'''% '.:S 

. ~ .. -

•• 
(d) .... i...... bud width &-G -/."1 1/. Sona __ 

'lideo ptiDc wlth uataatio tr.o1-iac 1Ja ........... 
nap ... 1001 t.1 -1"11 oleotnala1o o __ tloa ot 
4lroatlMal SIIt_tioa. 

Co) 1'I'bu7 panr .1IlIP17J 400-0:1111. paorator dd_ 
(at _tont ....... ) by ftl'ialll. p.1tah 1IiIIIIIdll 
(d •• orib04 ill Ioc. 11-11). 

1'11. tIIII tollOW1I1& 41lO111liOll, tM li ... ot ... _tl ___ aIIoft 
_10 be ...... oW. 4l1li to tho iaatilao7 at 1M iIIt_tlD M-. til. 
ftri __ lp tutoro. DIouch 11M alrooq botm lald at Ca) to posit 
.... iDc dlrootl)' to the otllor •• 

. " 

(b) 4D ..... y.t_ 

·iI 

(i) a.t Proportlol 

'rM 1y.1ioa oIIo.oa ro .. tlr.t tooto _btl or ICIIIr bonia 
a 00.,111;0 uolllb1lr h eo. ill """roo 8 ud ,. _ Jaonl 
po1&to Ileac •• 1IZitI. _ ,0 up ... 0" ........ ,0 l.tt .... 
.. tOlll"1:!a .,0 4awa ..... .,0 .. i&ht. '1M ona........ 1. the nd1a
ti .. patt_ ..... at lii0\i10 tho balr~ potat.. 1M boI"D 
'lllat polatl alo. tho ul1 il IIHIl tor t....-lttill& 0D1;r. 'fila 
.... tIIr ...... braupt to .. 0,..101 llIitoli lootlo. 1Ihoro 
a.l:r cIMolopoll r-t mtDb tu.1IN. ptocl .10D111'011ica117 117 tIao 
~ ct. ponalt 1110 or the bipaat po .. ihl0 _ ..... 
(0 .iIIclo ..... c,yclo laoludo. __ pul .. INII -" roooirill& 
boI"D). 1M lipalO troa tt. _ -cloa" bon. oro add04 (otto .. 
the IIOIIHIl Ut..otl0. 10 aD ..... ti .. of plauo ari ••• ) to .. 0 
tNe ..... o1pt.l 1:0 0...,.... with tbat t .... tho -up- harDJ 
.. lpt-l.tt SIIt_tloD 10 alao MOW'Od t .... tho _ d_ bonI. 

'IbI pillll at all 110 ..... aro at tho orlt .. at 110 (or 10 •• 0) 
..... aD lIDtrap10 rutator. AD adclltlaal. .ttootin pia of 
• db _. rr- 1&0. at aD -na-ocnar"- rau.. tht.a I ~ 
1Irt.aoa1tt.... 10 portl_ ot tIIll II 10110 apia 111&0 to th. 1&'. or 
...... a~. tIIID 10lIl' rooolnlll honIa. tNt IPMO _Idoro~ 
VI Nlio& h ..... 

Ia addltlOll. It 11 Ia.Unod tMt .. __ 111& trou
Idttor Will p~l"IIit bott_ ~t • .-llJt.b& ot tM rdaI. 1fltb a 
polatlll& 41lb aDd .. 00I11III1111; traIIIIIIlttor (u la .'1) • ...., 
....... Ihapo othor dwI .phorloal OlD lao olPlCWd to p'll .. 
pulllq errod OD tho ~. 'IIblob _1 .. _1017 at -
trocau-:r. 'lbo rooultulll nrit.1IioIIa i. 1;r...-lttor ..- ... 
trlt-y WI\Ilcl si ... rI .. to tala. dir .. ti.-l SIIt_tioD. 
!Ilia dlttloulty ...... f •. ta. IIAI __ ... i_tId 1&11 of .. 
hIU.phor100.1 1 ~&O 011 u.. lI1 .. n •• whioh _ ~17 
... otlafoailor;r. 
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pC .... 11 

It 11 reaap_" that tMa IAtwuIa .,._ alltt ... troa the 
dnIIIIMk at lIa1lll GIll,. 1./, VIe aftllabl. IIB'teIIa .1*tllro at all,)' 
_ ts.. .....-tbel •••• 1101 11M rill b. 114~ ill a~"'" 
~U'II. lIeo_o ot it, dlllpU~ltr u4 ill. t"b1. iIlter-
.. Uo8 lIe1Inc hOl'IIa. _trIIctiCID uul _lp .. r. r.lath.l7 
~. IUIIl ttllla • n;,r.llh ~ n.4 wiU II • .ar. cpalokl7 .. 1I~o ... d. 
1eeoa4. 4edp a_itl.raUOII. 1Iltlioate btl thl_ 87a. alii 
qldoklJ' lie ohU1p4 to .. o:WultaDoollO .... UtIIIl. o-.-r1aoll 'Yat. 
lor t.ata ot tile -,antt •• _it. or IIwH WIll 'JOt... (t'hh 
oat.a 0111 hr.I'd~ II. aoanrhd into .... tlltUwl7 phu. ~1-
alll1 III""', hawn.1 tl\Io to phu. rolatlol11 arl.illl Ira .. 
pilploal ..... 10108 or til. 11110_ o_tera, rftIR'Nl or Ul'llot1l111al 
1r.to_tlOll will lie _\I1Iotoncl wi1;h soocl .1pal atr-ath .t rola-
tlftlJ' _11 .rror 1IIICl ... ) rIa1rI!. 1bo .,... ..... JIOnIII 11 
\18&111., iA tJIe pr ... t .... 111),. tho .... ~. pill •• ...-....ro_r. 
leeal oaaUlater. alpal OJ7a~. nttaia a .. _08 IIIIIl r-I _tell 
..... AJC orJ01Ial.. .. ulM1ated ooup:u..e ...... 11 _ted ill 
iIll. ..,.... wi ttl _ I"Od lott! illte whiola ~ta or taw 
...... tald.lbll1& MOlIUI1_ 0 .. iAtru4e. 

LaoIr or _tell tub .. to the pr--' ... praolllHcl -
_10 ot tbI ro4ar wleith 01 til. 'JOt.. frotlIaotillD ot mtala .be. 
ot tho 10". __ lI,1IIICl11J111& 182' III tuboI .... aIIIEorlld NWWr.l 
-lop l1li10 la _ 11011l1li1111 .10 a £OOtl r.ta uti tuII •• ar • .,..-.s 
YWJ IbortlJ. Denl~ ot •• _ n1f1oh WIt. " lloill4: tloM ,t 
8;rlftDlr. IIIIdor ooatrut tror. the •• ~ bolVCllI IAlIOntor),. a. 
prtpI'OtlIlotlClll tub •• d"1pted Jt.7OC'l'. I, __ ia nCue 8. 

fho 1000r-laom 'JOt •• deeoribld .IIon, 1IDIIlei prebllbl7 be teo 
larp tor _ ill nllOl'I81111l TWo B. a.. 8plIroOUbl. nduct10a )11 
ell ....... _at ~aill& with _ aperturo 11110_. IUIIl 
..... are lIol11C lD'f' .. tipted. IaterutiOll ...... tho hecla ot 
tile _ aperture la the _10 •• 1_ prollloa, 1114 ao tar. .:oed 
.,..wro l11.a1_tloa hal 11010 beon uIa~. A lou app ..... _ro 
.ultal1le tbu • "n .. tor boo __ or the bI&l.II: 01' the telld .yet. 
01' WU'ioue leo .. , e .. ltlered. OWl ot tile rre_l .- pl.te two 
........ _ltler",lo pl"CIIIl ••• prl.8rtl7 ~ or \be Idp raUo 
ot dl-'-' to looal 10ll&th. 1MuIh. 1_ .., 110 .- fA PiS"". 9 
thla 1_ Au SOOd optlo,l l"'opwtl.. UIIl • fOM1 leqth of ""17 • laIIhe.. 1fI.th _II a I .... a rotaUll& eiIl&l. t'oed oould 00II
a.lwbl)' boo 1lHIl. lIIIt thl. 1IOIIld roiILtrotlllll. the dUtlollltse. 
o-..a lIT eolDllllIG tile tn.aemttOl' ucI wultl. 111 addi tiOll •• t hip 
., .. ntH, mtrodllaa a ~".t rotaU_l III1tt. rue 
arlo .. 1100_. tile ~ r ..... eoria"" r;f.n eoho 4e1qs 0_
,.,.ul. to th. uatwftl lIe __ pula ••• It 1. Wi ..... to tM 
fillll1lll&tsOll data p....,s.OIl.l,. re1'erntl to tDdior.to .troa.W 111 
tawr 01 IIi&b 110111 ratel aDd a biP eo .. ra ... aloo t.wn tipt 
fInok1ac at ..a.. rep cillo to die 1cInr _ tlUI _tIIlt 
eU-'tl.. (her. 1. a poaalblllt.Y alao *10 It M:/ reduce the 
~ .. OIl the ~ olrOll1t for till _ r_). It l' 
,.110 that! tb.e prelll. of .4ICurlDK pel .,.rw. Ul.ua&tiGII with 
_tI1plo I ... 10 101l1li1. •• 
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In the ul.~ UI--. .pt.. -*' "'1'Orq lin Ilea 
~ to -.II::iaC the pl'-Jill qata ot 1"&10 blllld .14th eo u 
tilt .ou th_ o __ -c_~. prapertiee bherst ill 
- tuaul.~. !be III1to11 tub. 'eo~Ii" tM_n 
W401l1t it_. blat _ Mn a broacl du. 11 ... u.""'" to _YO boa ubi...... ""_1 lIOUur_tI ot witlth ba ... be_ aad. 
01111 wlth appnlldatlOllI to the riaal tubo, r1ul procllactloZl 
..... 1 •• not hadq lieu na.,VWCS. bInrnw. no i.. bib ... that 
tho .,. .. rill be Ol'walIlo at lout _ tIw " ..... rna I,' 11ft 
1.1 DIll, At prn_t,. a obu£. OY'" 1lIIY larp tI'.aotioa or thl. 
!'aIICo rlqldraa ra1auI.1ac ot thO .is,r, local olOiU,tor .... 
..ttDb 1Nbe., .... 11 ... the ....,.._n .... _.lIro .. ........ 
IIdtoh tube. rith no twrt.aa IIIljIl8-.tl rlqll1recl 091!P tb. r ... . 
1.1 to 1.6 011 .,.0 \IIldar ""'~t .11 ...... 1 • _1.101 ot 
_ ........ looal _illator '.a&IIu are allO llllder 4ewlo,...t 
.1 ........ , ... _ .rlc b ba1ac clOAo here .... 11 ... 1 ..... _ 
011 tba _1~ of & broacl--bantl auII', ",,",acl-bad ArC __ _ 
llitter ooup1111& ... a1r~ bHII donl_. 

(U) MaobM1oal ~l*'tl.S1 Stab111latum 

'l'ba Ul~ 11 to b ... _tecl Oli • (JIIkl qa,.. eo flllat 
O ..... 1:&103.DII ..., be cIoAII II)' ron-tillS the ftGuo ... 18 r.l.ti .... to * llna or t11.,.t. 7bIo radAJ" lilli, ia to ba .~llbad apiDat 
pl1lok .. yw ot the .hIU., atlb~lll.th. qat_ ........ 
iIInItip.tiOlL ... 41'0"1114 1IBdIr __ ~,..t. Ian 11-1 
of tllb report 

1'he _isht ot til. tint ..... t:fpe .. \_ ~thollt th • 
• tuUil1l1& uolwaia. U Uout U p-". 

(0) a-t a,.wal Vaclu1.tor. TrllJlall1t.tll'. ad lIber IInlte 

!b. MClula\op 11 a OOIlYlllticmal pull.-f01'll1Jlc 11 ... , l1.\I*04-
.... tl'Clll IIIIIl pull. ~ ... IIi""r_p q.t_. rhe.,_ 41dtlls :11 ... trill 
probablr b. _,la~, )'1"," lQ alwolM the .,... '.Yi.II& _oh 0111 b • 
..... U .... ct by the .... Dr till, dJ.ellOtno. l!otb. 11ua .,.0 l1li, 1/4. 
1.000, 60, tile DIlly dU't_ blUIC that Uw lvcer Ill" papep II a 
610.otrio. 

The 1:I\yratPDIl ill pr .... t Ill' " • tIl:sG1 ~r; d ... l~t of 
• tulle ot _all.r aia. h ..... r OOIlalcl1ratioll" "rill low Nt)' o~l • 
.... poa.ibla redwltiCID :Ia lif. reqUr_t IbaIald __ • _U.r .lI. 
,ruUcull" 

!Ill puh. tI'aIlItor.-r ia _t11t4 11& • 0 ••• 0CIIItaiAlDc allo til • 
....... __ to ..t both .... p1aoe4 J.a tt. '}IU ......... 1Ibe hom. 
l1li ............. I11III17. 1lDtatiD& joiatel:ll .... r-t qat.. IIIIl 1011& -..t.rma 1 __ ...... awUA14. 

.. ~;.~!4 ------_ ... -
.~ ~~ , 

J.' . . 
'.~:,' ~."'." .... 
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Ala UIIbaJ._eeS JI1MP of liJDple.t ~ 11 at pn_t 1D "I'. al 
t1l'lt roup telg 1:ad1aat. a I&t1ll1_."._18. t1C\11'a au be 
01lta1ud 1D tilt. WIQ'. A .poc1al nqul ....... t 1. the .....s Cor a pr ... 
IIiMI' AOO .7.t. 1:0 pr_t ar;ratal Oftl'load at lIbort rane... Data 
OD pnpro4uatiClll ...... 1 •• iDIl1a .. ta that tNt ._ tJPe of tub .... eeS 
tor tNt r-t II'Ir1 tIIh au perfora tbl1 1'uut1OD, the a"-t1_ bl1Dc 
ftI'labl. traa _ flO _lbel. -thl¥ don 1111 aban 10 dealbal1 
.. the _tro1 el_trade OW'l'IIIt 111 'nI'iId. 4t ebeNt 10 deal_h. 
tI!.- aro pel out ud 1:Iut attematloa cll'vPI abruptl1 to th. 1D1l1'tloa 
10 •• ot about 1 d_lbel. ;l1tb a dela;r'1II the NlC apl'l1ocl to thi. 
el_tradl. thia .;rat.. oaa be \lleeS w1thout. .s.trS-t to parto...ano. 
at atr_ rq.. 7h1ll" 111'0 beutSc1al b;r-produotll of til. " .. of 
the pnmxel' attemaator. Th. b1a111dar; I'equu ....... tor cl ..... I"UIC. 
OpIl'atlOD are &I'-tl7 rooduaod (tlr.t _.ur_t in taat 1ladioatlac 
that tb1a t.tIar., aollbillOd w1th tAl DortaI' pul .. l'DJdI.. -:r 
.1i1Wata tho ..... itt tor auppl~ a bla111W1c; pula.,. Ia MIU
tl-. .... of 1ihe att.watioa 111 tho 1'IC.1YiDC __ 10 Dl!.11. with 
tull p_I'Mintdud SoD tho tl'&Ullllttbl& ahulnal. 1. l4n.atapolll 
tn. the po1llt ot dew of ooUlltll'-c_tlrMaIl\lNI. 

4 II'I&t deal or detan.d ·dIWl .... at OD r_1Y1ag &lid data 
aaa1;ra~lP.Ir.!lllu "- dOlal'1beeS in reporta alraaq 
ilMaeeSl • • • 01''' ia pnp .... tlClll. 7hI-.11;Y tor ROh 
dlftlo~t &1'01' 1'1'_ I'IIIuatloa ill pulae lqtb. l'equtrll1& II'Iatal' 
baad w1dtba _01 Wpo.lDC _. .tr1ll£ ..... requ1..-ta GIl trulcll11i 
oil'ol&1u; .... of .laatlraD1c ratMl' thaD _bUI1oal .aAllJliD&J IIIIIl 
l1li of a ~a.poIIIIIt ratller thaD a tolll'-qu.drult IIOUIIWI& 
aoh_. 

Ia th. 1-1 ..... l1t111'. a bud wl4th ot oaq 1.6 'I ........ 'I 1. 
1ihe pul •• Il1l&tb, 01' aballt 6 lID, 1. \IIad 111 OI'dll' to 100IIDId .. OD 
tabe. MId praduoa hi'" aiGJlOl-_aoi •• ratio, Filled tuned .taGG ... eeS 
paiN are ueed I>IUi pr .. eat -:all'ie .... iDdiaata. that 1t should be 
poI.lbl. to .1ad. all 0011. to _haq10a.l ep.oltioatiCIIUI w1 thout 
.1lOtdoal aheold.ar; or tIIba .. 1_tlcm. V .. at ..... eaph1.tlaat:ad 
....... (doubl. aDupllJlC. ltaccOl'H trlpl •• 01' quar1;atI. aapUft 
tHcIback) lI1",t R" au ltaca. lIIat a' th. GpaIIII. or tIaWJi; adJ\IIt
_ata. %he pruaat .,.Ut111' hall _. PurtIIIII'. the -11/.11&l'1li'

outatt 01 til ... ach_ wauld nquil'l a v-tv bud Wldth tor 
e4lUin.llDt pul •• Nproduatloa. !be I1l'lt three .tqa. are pia
OODtI'allad by aoatrol-vid b1ulag, th. tl_ a_talat at the AIlO 
(uatcaatla ,aiD OlJlltral) oirouU 1. teDtatlm1 .. t at :to milll
-.sa. ti. low £1"",. b.lDC po.Ilbl. bacilli .. at th. 1',.,101 _u.. 
Cc.putatl_ iadioate tlIat 11118 p....uv a,,-tar ..., -.n pa.libl. 
the _ ot a tlull pm tl ... , .taca. wJ.tIl _ rl_au.' b...r1t 111 
DOl •• 11.,....; up.riactll ill thia dlraatlOD ... pl'OOled1ll£. 
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" plate cleteotor. operated a~ .. IIIII' a 1.n1 .. will·pft 

HUoUbl.ls.-ar1t7. s.. prun ... d •• 0 opeo1t10 .. t1-j~_ 
.. 1DolUlled J.a the tt ... t protoWa ualt, noll .. beak biu 01' 
tutu--. AOC, ~. til. 1_ lanl dateotiOD Ii ... _.Umt 
_load propar'U .. aad thoaa cJYH &ODd CW NJeo~oa. A ndao .tap 
ad oatilOcle toll __ pl.ta thU llllit; a.llllllarate ~ ot rut 
t""-o_taa.t 1 • .-ploylld to r.jaot til. IanI' ~.1.1111 rr.q_ol. .. 
witho\l1: lietvlorat1ma 01' pu.l .. 8hape. 

lb.paJ'1maDta aro be~ oarrie4 l1li alao With ~lar tIlbaa u 
.-plo. beo_ amlabl., P161'1'. 11 lIh.an the r __ 'tioa ill 5LH 
MIIlIIn4 1Il aD ap.r:lJlllltal 1-1' ..,l1tSer ..plO711l1 praprodllotioa 
..... la. or pIIli:od.a Ua the I-a (.\IbodII.i&tan) ail •• 

!he _~t10 tNq1lIIlC7 OOIItrol 11111t u 00IIftIlti0M1. op_tita& 
1Ir 00lIpaI'1_ or. 1M truIaIII11;ted IDd looal o_Ua_ Inqll_l ••• 
IIIld 1IOIItI'01l1DC tile latter tI\rouch rlfl.otor YOlt",. __ laUoa. 
CIlIa NlaatlCIII oaoiUator 0 ...... tM looal oMUlator 1D -JluDt" .t'Dr 
1:118 tr-.1ttar. CID. oro .. lJIC till! proper rr ... -7. alpla t'I'CD 
tile di.oria:lJl&_ tiro a _l1li th7!'atro. __ 117 •• tUIll _ 
hlmt QJol. baolc altcht~. 'rh. IIwIt tIlOll r.a_I, ia .ot lIaaII: e.pia. 
UIIl _ looal ollOUlator -rooJc,- .11&ht~ &roIIIIIl 1110 proper ft'oqIIoOI&Ot. 
All 1-1' .p11tlar 11.1ar to ht 1A tile Mill roo.t'I' ... 1a .... lo.Pd' 
I11III .. o __ lOM1 cIIIal-dilldo dlMrJllliutor. ~ lIN or t.IO'ratroaa 
"'''-1' thaD 1M _. 00_ bloolc1l!c olOUlatora .l1Jo1IIat •• tile 
....,ur_t tor _ or taD P"!" tru.t_ra. !JIll II1II&1; QJOl. 11 
....... t al_ 1iUIIl 1a _ 111 till. t)'p. or 0011101'01, .i •• 110 1a 
••• tl&J, that the oornctlolll to til. tr.'l'*IDJ l1li10 be ..... at about 
tlIr'''PIl1l. :bIt_b, al 11 0_. liJIOe thlI WIIIIld pwe 1'1 .. to a 
a11",t aou t'ra~7 IWIdlllatiOll at' u.. oa!\o, "lab 1IOI&1d b. 
:\Jlterpretod •• cI1r_ttou1 1Dto .... t1.GIl. 

rhe w1400 I.IIIit pertOI'lU tile tollall1.nc t\uIot;l.ou: (1) .-.. 10. 
tri" ... IbI' lIOdI.Il.tor aDd Fa-trig .... lIIl' oth.r fwUlt1_, (U) C-
... ate. pt .. tor r-t' II1ri.tob tubea; (111) paerat .. 1"tIII(;- pte tor 
.. looti01lo at a alD£l. _ho; (iw) trMandta all echo .. -.d pOaitiJa 
at ...... pte lip m ..m1tor :lllIIOCilor ./Up, (.,., ..,lir188 chaa_ ....... 
tar __ tin ot dlr .. t~ lAlbru.t1C11lJ (n) _taiAa 011'01l1ta 
raquirllCl to lock pw CIa the oha_ .. ho aDd tl'lOk au.ta.tloal17 111 
rup (a ranp ftl.oa1tf -17 i. prodlload tor ... - at aIIol't 
1Iahnuptloa at aipal), (wll) dnoolop. MO YOl" rr. pted oobo 
o.g, (wlil) s-ratea pt •• J.a &7DC1lr0D1_ wi" (U.) I'DI' a_1arcm 
iT'ilpal mto approprlate dltr .... Ual .. Uft.I" (U) pronw. 
rr. ~ din.retial apUAII'I. OII.tpu1; aaor-.ta propol'tiODal to 
uS-til ucl pltob ... ror •• !Dr pr_ .. 10ll ot CfI'O aDo, aad (11:) _ 
tIaiM tao ND&a INlt;oMo tal' Illltaat1D£ torpacJo ... 1 ___ i_. 
~ a twr &_ral -.til will be .... It 11 _U.ftd tat 

aD -.117 OOOIICICoal mtoJdac ... --tiDe .,-- lIu 110_ 
deftlop_. ... a ... t..11ad report -anWIc it i. 111 preparati.oa. 

... 
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tJ. ...... p_ tI'IIoIdIIc .,.t. required .... att.1:;lan .1.Ic. tlw 
~ are &ppr'C)KDatell' .iz tiM ... Itr1llpnt .. 1n BAT, (llw 
pul •• 1ncth 11 nan- b,r a tutor of I onlJ. but tU o'V.,.-a!l .Jodtb 
ot .. trukiDI: ptu 10 IIrll)' 0DlI pal •• wi4t:h, _ to tho, U3II ot 1h 
!dolO .... tr-tiDt; catel. Io th. BAr, O:t"'lll10rol.DDd. traclc:i.nt: pte. 
__ ltaoirad edp to edp Pv1I15. with a 0 7..torol..,tlnd Plat-., _ 
_ -all width twio. th. pul .. w14th.) C-rr-t11 two ,)"t ... were 
...... lopeol. 0_" a dual ollOill.wr I,..tam aWl •• ~D ;.ri!101ple to 

that l1li" 10 the •• 1r-QDGbroDoul .~t .. ill PELlCWh the .~O-Dd •• a 
del.,- 1Ult1-nbl'ator .p .... wler in p .. 1Dc;pl. to that ""'Ployed l.D 
u.t (report in pr.,... .. t1 .... ). Hoth h..,. bem de".loped to .. J'Ou,t or 
.ai:lDt; beDoh te.t., the aulti-n.brator Ipt_ , bon..... .,lo)'s r_r 
tuIau. Fv10 at tllil wr.reooe 11 in the Gowat ... ·.t&f;eo , ~.al red to 
dart .. pull.1 .t reptltlt1cm .... te tetanall (&pproJdJoatell .. COl' r.pe) 
trOll tIa •• tabl. Oryltal OIoilletorl, rllDlli»c at ... __ 10 IlI'OIIIX1 iii) ko/ •• , 
Dwnlo,..t ot 1_ treqllCClJ oryatal. or IMI. ot _ otller ltatllU.ai.D& 
uit. II&Ob AI • _plto-.trlot1y. rod, ";ht ella1D&te WI dlrt_ •. 
tho .. tuton are "1111 iJIY_tlp.t ... 

IMftlo..- at a 11ft' -17 oirout .gel ,...1111. ICIII&." _1'),,16 
_ .rfltrt 11 bellil MIle till trualat. w. adnDtap iAto • ..borter 1_1'11-
111& tiM. 10 101-.10 -.zi_ a4ft11tap ., b. derhed t'ra tbe _ry 
.ift1d,t in traakiJIG ... alpll. !Iw po1Dt1ac _10 __ Ii 1M abort 
ItIIC tiaI __ 10 aboul4 oouplr. w reduc. the ..... _t tDr loa& 
~u... 

A _ pull ... tr.tahi116 .ta 18 b-IIS lIIIad to etteat JIOIrIr 1IIIiI11-
ft.oatioo wlthOllt prodiAoillS -rot&tiOD&l .hitt- II:Y oarrJ-o"-'1 oC ::.urona
tiOD rra. 0l1li reoei"lill& III1Ieaa _ th. uzt A 1'.,01'10 delOl'fb1~ the 
apt. h ia Pl'epaI'&tiall • 

........... tnte or-ll 1/1 tub •• ere Il.ed throtu.pollt. SUple. or .... -
Iftl Y&ri.ti •• ot t-S UIIl 1-2 tIIb.. ha .. b •• pI'OOII.... fbI' lIXpan-u 
GIl 1I1II1.wrU.I:1_, nth pu1:1C1111ar ...... b on reclue1J11: tb" 811. of 
tII8 eliu.-ot 10 that 110 Will be &eo.ptable tor KI .. l'lSIIEii !'.IP. B In 
l4dl101oo, the poaaibll1ty ot UI1n& prioted o1l'ouit. 111 maIQ' part. or 
tII8 .leotnllio .... 1,. 11 .11' a0Dl1d_tlCIII .. a .UIa or furtller 
...... 1Dc the .11. or tile ..... 10. 

D. DUO IIY8TaII 

1. ADteODa Stab111 •• t1C111 

It la de.lred tbat tbe aotama at nmnlllllll " .tald.Uud ap.inet the 
pl_ IiIIIl ,... .t the ai •• U. 110 nUda ap"..t.ate111/1 uane IUI4 witbOllt 
ur _illation. I •• 1M •• "" qat. operat1ac 1M bll.rd _trolts _,. 
... uteooa rata AI well ... uteooa poa1tiDD. a ~b_t (DtlD-hwlUo81 
ap. i. _iIler_ .... ial. 'rbe..u- ftlaottlel ~u1red or the 
etabl11aiD5 .pta. are .,.ted to be or the order or IIJo/.... 110 .... 14 
" udrabl. tit ...... tII8 _"- tr .. to tip 111 IIIQ' direotloD to .. IIIICI. 
or llio troll t:ha __ li .. or 1M _ip. 1InnW. tba laoatiGII at tile 

'-

'" .""~ .. 
. ..r"t""'4-

• 

'. 
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..,...toa. -'»en .., be ..... , .... &11- .., lie Ualt.4 to arP • 

..... li1dut1ou .1110 oolllpUO." t:t&e na1111.1:111D ot t:t&e .t.lIU1IIa1:1oa 
rI9W'_ta. f ...... IUIiaoda Dt aa_ atabUl •• tloa are WId ... iDftatJ.· 
p ... aIIIl .lIpportlac dne1~ 18 UDIl ... ~ .t the IIapoIId IIDPn ..... 
1q r.a1Iora1lol'i •• , 1M P. B • .-pard """a,,1 •• , .. w.ll •• at a. 

Ia u... tlrat 01 tile •• QWtuIa. WIll gro ..... uaad. 4 larp. Ua-V 
gI'O ... It. ul. tlaed 111 the 1ID1iGBa, ad ......... ... the pn-ry 
.tab111111DI .l_t aIIIl .... torque IIIOtar. N. IlI'O will .tab111 .. th. 
aD .... apiaat jd. troll tM alrorattJ ......... , tor .... cIIl. to 
00IIM01:lDc oabl ••• lIIIlIaluo ••• uo.l.ratl_. no •• will 0_. 11_ pre. 
0_11_ Dt it. 81111 •• IIIICl ther.fIIr. ot the 111 __ • fllH. preo .. al_ 
will be cleteotad. bJ .. _Dad. trIIl;r tNfl r;rro lIIOIJIII;ed on the u~. 
!he iIlto_Uoa obtained trtIa plok-ort'a on this II:rl'II .111 b. l&8ad to 
... 11 DOllAteP-tarqu .. 110 1M &1Ua1. of 1M __ • IIhea it i. d •• ired 
"llberato~ to preo ... &bo aa_ fbr reuou ot llanptlDD. the flo .. 
I1l'D ala la preo._ad to • _ •• ro, thII piok-otr a;rat- .111 th_ 
toro •• oorreapClJlllla& preo ... loa ot tlIa _ia r;rro. 4 ach_Uo dlap-a 
of tiU •• ;r.tea. l.b.led .. ·piGQI baok" .tabllher. la ah_ in I'i,...... 11. 

ailaD. th' tree ~lICope 18 to be _ted on the aateDa. it need 
ut llaft aor. tbD 1 ot trMdolll 111 UIlI dlreotlllD. rue _lID. that gro 
p./Ial. are lID' .. .uca ODd ._ I;rpII ot • ball _ .ot*., or _ ....... al 
.1Dlat a;r be uoaptalll. fbi' the gro .pport. lIenral ... h gro_p •• 
llan b_ lIId.lt UId th8)' Ibotr ooaa1derabl. prMol... 'fwD 01 """0 are 
IIIJaa 1n P1pu'o lao !hue proUD .... aro drl .. 11 b;r • _tar IUId 118 • 
• e1t..J.lp1ar; "ar1llp. !bit gro_p. wheela .... dri ... bJ tho trlo1:1oa 
ot the "-~!IIC" fM. is .utll01oat to dr1ft the lars ... wheel .t 
11.000 rpa whoa the motor 1a rUlUliac .t 8.000 rpa. Moth.r po .. lI11. 
__ tor tbo tr .. gro 1. towuI 111 1ihe JIarII: 18 CUUlpt. 'flU. Ilcht 
..... unl ..... Ml j01Dt s;rrollCOpe of a nr;r 110lt ODd _~t o_truo-
1:1l1li. 4 photouaJlb a!' the ori&iDal IIDd th. _dill.d s;rra.cop- 18 
.... in 1"1l\1li'. 1'. !he aatoana direotlllD will be DODtrolled b;r pre. 
o ••• lIIe tM. tr •• CYrDHOPO whil. the lar,. IYro.cop. will bo o_trolled. 
lIT piOkup oo:Lb acllmted _ th. t'ree g'ro.aop" wh •• l. thea. coU. a_ be._ 111 Pi,...... 14 .... t1tatt •• _..-ta on the 1ahorll1t 
ltall111t;r of 1h. gro.oop .. di.ou .. od are in progea. but a. ,., ... 
OGIIIpl.to. 

loth the otl .. r .,..10_ a. _ 1111&1" t'ree uro 111 th. aat_ UId 
ditler 0I1~ 111 the •• no a;rat. aed to Ie.... th • .u- axU aliQlod 
with the Q'I"O uh. ~a. daUb .... te l'IJf;atlcma ot' t.ha _anna uU 
are aoolllllPlhhod b;r pr_ •• lIIe tho Qro al.. the "no th... 1aYia& 
... inI!;l. du~ ot keeplll& the aa'- and gro axe. ali..,'" In one 
.,....... an &rrq_t at ..,..tl0 alutoh •• aporatiq floc •• can· 
tlDuoul1;r rlllUl1Dc _tor &l"'.. proportlcma1 oantral, 111 tho 010_. the 
olu". are replac.d b;r • 'PHial dU'1'eroatla1 ".ar a;rat.l. :n.. 
Utror-t1al par .,.ta i. lib ... uh_t1oall., 111 I"i ..... 1&. 1UI<1 • 
...... poaph or tile ftr.t lallorator;r IIIOdal 18 .hom ia Pijplr. 18. Wlth
_, uti·h_t tea"'..... thu .18taa held .. _Jc..up -.a,-- .talJl. to 
.Uhin 1/- doer" with ftr¥ 11 W. luat. 4 OOJIplata IIOdeI 111 til Ultl· 
Jllat t .. 1ur •• 1a IJIIder COllltruo1:1oa • 

'" • 
. . .. 

'" 

. - -----_._._ ........•. -_ .. 
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t. IIa1n Control Sena 

1M req .. 1r_tl tar tho r.I:;(;~'1&111§t ccmtral'I .. rl'ue a.na h&n nat 
U JO' b •• rut .... I11III ftI'lI' l11otl. work bu b ... daa. 111. "'" a_acti_, 
a1aDe •• _,_ .ill beban IU & !rH C)TGa.ape .. tar IU yaw &IICl 
pitoh ..... OOIlOera.el, 110 11111 b. polilble flo 0. til. &Il~ IU & re1'ar, 
_. tar U •• st&bf.lb&\1;m at aillli1e &I & ..... 10.. D ........ of: tho tact 
t.IIat tIuI aataa:2& lUtil IUIIi the lh1p !LX1I :a:: net 001llo1d., _ "lUCil 
"ao1ftl"" II&¥ ban to lIa .. HCl 1:0 prorid •• :or .... ot r~er~t: !'or b 
IIh&ile. A le;>&r .. to tr .. (31'0 CUI. IIr "muoiO, ba .. lad to abto.tll the a_ "Iult. 

1:1111 11:abibut101l at roll OUi be obtailWd by oIll1Lg a rol) atalOopo 
or • auitabla lUJGular .. coelorDl.oter. l>~ch acclllle~tar. are 0_' 
oially &~ 1.1110.. IIIId & Ullldel a, .. o:l.o.11y de.l~oId !'Or r.UGFU;;lEK ia lUll!' 
lIeq teatOll. Th1. lDCIel b a~ 111 Pir;un 17, It COl1l1.tl Dr a 
balaaced _bar _t'" aD ball bear1q' and held 111 a fix'" rol .. t101l
Ihip to the rr- by • Ipr1n«. 'fb. II&turd trClq\l8l1Dy ot the syattlll b 
IfProdaat~y lOop.. J'lolt-o[1' coila aro !IOlIJlted aD bOth .1d •• or thi • 
..... 10 that &11 Ol&tput .. alt~ II ftrl'" betA 111 pM •• aDd. upitu.de .. 
!hi. "It'Ce 0&11 b. aaploy'" throu,b tbe cOllt!"Oj .. no to oowatorlAGt 
tba roll at til. ship. Tba ad_tago at the 8000l • ..-ter ...... a ure
uepe 11 tho OU.a1DatiOll ot hlp-apo. ratatq Iyat_ aad * .. ad 
tor drl .. iIIc paer. Ara _.lrr_te .. sbould b. IIIIOh aoro !'l'Olproot and 
gpOlldable thaD & U ...... ope. to UfI IlOthlJlC at belllc "heape:. 

I. l'aI'IIl 8UPl'LY 

lb. pnary 601lle. at _rg. betR tor th. ,dar u:l IID1;aI:%UI l ... b111&111& 
lear. ael ttlr "ho cemvol ... url'u. IOJ"IO... U 1;b" air.t~. 'I'<ID &S.ro.tor., 
drl ... by OIl. or two ...... labl.-pitob "DIlItant· .... ed w1I1OlaiU. o.:~ to lI. u •• el 
'1M radar ,_~atar .111 .upply "Pi.rom.o.tely em. kU_tt &t 400 "101 •• , 
111 "It .. the 88'1'YO , .. orator will .we a dm.lar oapacity. but tm. toni 
at the output _ita t\.Irt.h .. det1n1tiOll or una r.qu1r_lltl, 

fb ..... iabl.,!,l.tch willOlaill 11 a Ill.cu&1 'le&ip.1D .. hieh t;,t' ...... r to 
rotate th. b1aGoB ,a IlCt oleri ftCl trQG til. 'P •• eI.ccmtro1 Il.tworir. lDdead, 
tiw apee4-oOlltral n.twork oporatel • elutoll wW.oh UI.I t:iw pow.r ot the 
dr.w..". ita.l.r 1.< ... trect tile ro1:at:l.on n~o ........ f'br th. 1Adir.o.~" ~II 
at pu.Gh, The pri,,,,l.pl. ie ahawn loh_ticall,y in t1cun lB. \find tWUltll 
te.tl em th. t:l.l'8t lllldol, pictured in '·it;ure l!l, are HZ)' p!"Olll1aiDc. 

111 adcUb.CI1 to pe .. ibl. Gh ......... .ill type o!' t>ri:aary suI'l,ly dodreG, 
_tiler reaIGD ezlata r.r usiA; .0lJV&t8 r .... r .m ._ pll8ratm-.· Th • 
•• rwu load m&1 r1uo~t. q .. it. .harp1 .... ID.4 it 1. b1GBly ur' -!ro.bl. to 
haft rapid 1"luotllat1cm 111 raIlar IIlPPly -.alloq.. l1awa-..r. r;eaorator in.rtia 
.., b •• utrl01ct to per.it _UIl& bath em a 00_ ehatt aad dr1"111& 
1I:I.th a .1DG1. -.:\.acba1l1. 
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Del1p or th. I'IIdu pII8l"atoJ' b woll alOJ!G. ... 100-0701 .... ctol wi th a 
nrboJi p11. ro",latar hae bODD CO~lettlll. 'lhi. h 8haom .c __ ticllll;t b 
!iQ&ro 110. Kzpe1'hoonta OIl othor 1'0p.latiOll mh ••• , .uah a. axial diapl .. .
_I: ot til. I'IIWI'. UIIl GIl altOl'llllotiv •• poe_iltl. _0 co"P..,t. cledcna 
... loJII115 i"'nurtent "'"QUIt 1'0tOl'l. ""0 in pl'OC!'au. The ' ......... wr wi 11 llat 
be larpr than tho lnv'l't.or roqlllncl 111 ;.a.T tv COIIWrt fro:>: battor-J ~. 
~ .ak1a; tho .pac. oocu~10d b1 tl. bat"'rl •• ~e1Y., pur. ?r~rit. Th. 
ail'adriY. &GII.ratar iDal' ....... ~ on the 1Ii •• Uo ILbollt 1;;' 

Brllk •• will b. 5llPl,l1cd :;0 that t<.o ..... cr .. tol' n-t a;,t l'11li CQDUr""~Il¥ 
throuc;hDut 1t.o .. ilia tho bird 10 c .. rr1oct. lhi. poorw ... pply will _. it 

1.I __ a..,. OWl' to pvwr W JWIaI' m. 1tIo IIQtbor plea.. tI:wo .u.pUt)'lac 
tile wiriDs b tho l'lllllUoal oord. 

'rho oaYiDG- inDid_t nn oli111/atb .. tho 10.;1at1o. probl .. auool .. tect 
with llattlll')' oui'Pl1 .... banll1 lie _tiolillCl. 

F. m:lI1'f SI1.'tI1A10J1 

.. 1'1ip.t .1III&lator hu bo_ ~ftlopad .. d aoDltruOte\l.fr1r .'IIoIUtatiD& 
IlIw deYlIlClplllOllt _rk an KIlIGVIsm:R. It 11 o ••• t1a1q .. device J.'or .olv!nj: 
t;ho oquatiolll ot IIOtlaa. or the 1'1iGht ot a IIlal1la. uul tI:wo .oprodall~ 1D 
tile labor.tor;y tha beha'lio. or 11118110 in nidlt. 4 fUt;bt .bullatvr pl'O
yldao a 1a11oratarr t.oo1 1III1ch 11; nr:r ... tlll 1D the IIPpraitlal ot tho~rotical 
UIl pr .. tiaal 1'1i&ht _trol a:iatea. IIIld aholll<1 001111<101'&1111 I'.cIIlc. ~ 
~ ot 1'iald t •• tillG roqulrod in the 4eYolo~t Dr a n1taDlo CU1 ...... 0 

IIIId ocmtI'Dl q...... ftlr XllllFIIruKlI. A11ihollQl clolip.d AI a t •• t... rar th8 
lCISl'ISiiSll. th. as..-lator has ai'i'liaatiOll to 1Ii0l:11 •• at tho 'DIDO ~1ID .. al 
,,",po. .. .; •• ral clIoariptioQ or tJ. lIiAoIlator 1a .;2 y.. 111 -!he Ciw.olod 
lliadl.- ftll' Jill;, llliO. 

Vip1'" 21 Mo_ the ,latoto ... on whiaIL the gro. or ol_t. or til. --
trol qat8lll allllaltly. to .... .,.1 .... _tlan ..... -=ted. tUII platl'orm b 
~ in a GI. ...... 1 tr_ troo to ratato abollt till'" llOrl • ....aalllu.r "zo •• 
On tho cento. or rotatioll 1& _t" on ol'tloal lIoJaiftC qat ... to .1:w.lat. 
the obaractori8tlca or tho raW IIaIIiaC arat .. ot tlw m.laailo. In!;h1l rt..... t/III bYro. of tho ,s.JniJ i!aJ'lc 9 ,.:.c.d 0 IlA.T aro aho.a 01' oi'pOaito del_ 
IIIId belCJW tho o;»;loal hoI:I1nlO hoad. 

'1&111'0 22 =ho .. , at tho lott. tllo Udat '0lI.l'08 aaed .... lliJllUlatod 
tarpt mel wtdah """' ... 1n nch .. :.lIUIDOr .. to ropl'ollGl1t tho IIOtlon ot tho 
." .. no 1n apaco. In tho Denter 10 th .. ~hrtlo-lIltb IICIIID"b~ 'Ohiol!. oarri .. 
tho platram aru.m in 11&,,1'0 6. 1.1; It, .. rll::1t 1. " _.trol JNIlI"l for 
a.dJuatin& the oonataont. at tho .. yaw. W .. ot'rellpo.1d ta tho &01'011:1_10 
oh ...... torlat1c. 01' the :o1 .. Uo .melar teet. 

PiI:III" 211 ;;iv.a _hoI' viaor O!' tho ~ral arrl&llG_qt, ~""lnt tho 
traolc alOll/; whicb tho c ...... 1aGo ""',... t<> rcprOGet tho LIP;>I'08I:h 0:' tho 
aissUo to til .. tari~.t. 

'll'1t t •• ta DII tho .iIalulswr ..,.. conolloted in October, 1IJIc1 oOl1lJlelol' .. ~l~ 
U. Ia. b .. n Ipent in lIIIkinl r,"la~on. w!lich were 1'o.mcl DOOola ..... y tram 1'1'0-

l~ ororationa. 
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PLATt"Or.l! Of' "Will'!' Sl!£cLATCel{ "ll "'iICH rm; ;;Yi!OIl (Ol! an.:nrs "J1' 
C,)I(TR()t. Ii?S%E11 SElISITl VF; '1'(, .\Jt::lll.\J1 /I)l1Vti) 4IQ; lBX;X':n;, 
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.... 
!lie rau-..: iDYe8tlp.t1_ .... _ 1.11. prtI&I'eN u'iIIC" tl1&bt .~ 

law, 
(1) CoIapvl_ ot' the oemtl'Ol .,..-.. or the UocI 0 ad the 

IIDcl 1 Il! .1t11 rupeet to aallUrtlll~ ot' tIIII ai .. U. WIller 
ftI7lIIC mild aonlli tion •• 

(I> 'l'Iw iJrI •• tl&at1l1D ot' the .rt'eab ot' .qulDt. ill 1IIe rJlrO 
l)'llte. •• - .pt., ad. ~ CIA the IMlOllno,. at' the 
lI1 .. n •. 

(a) rJw iJrI •• t!tatlCIII. at' the per1'_. at' propo.ed 11&91-
ptiaa 0)'8 t.u t'or P'IIlDJI'ISlra. 

IIDdtll' It. (1), 89 r\IIU t.n bHIl t __ wi th the oootl'Ol .,.at. at • 
IID4 0 au. wi til wiIIIl •• t 1'01' 4D IIph ript. 29 PUII8 wi til 1Ib4 4D • 1 ott. 
UId to ruu witl!. DO wiIId. The aftra,:. cIn1atiClll ...n •• t'roII at t'Ht to 
.. teet. The ctiogibllt1oa ot' error do .. DDt fan ... a ~l probabU11;Y 
diUrilNtloa ~. to a _11 10ll£-perlocl onlUatioa 1n ".. n1d.eat in u. •• 
nas. The r_lts are in _ellent asr-Ilt .1th aatllal ti.ld. _ts or 
IID4 0 BAr. Uws ot..obtratill& that with the .lllllllator. pert'_. ot the 
IlI.riptiOD ..,.t .. ot' a a18.11e _ It. prM101oed. I11III .. 1'v10118 .l'.I.1pt CCIIl
ditlau. 

r. ID'flllllllillTArIOil 

!he laatrlllleDtatiCIA q.t. tor xIIIOnll!lJlR i. int_dod to prodd.e data 
OIl the perr-. ot' the a •• Ue and. 1t. oO&pClllllDts .... n. in .l'.I.1"". The 
n1pt t .. ts rot.rrM to aboft (WIller II ... l1li4 II~) ha .... l18ed the 
lIIev-atatiClll I)'St_ d."""0pe4 far IIAT. ru • .,.at.t mel.o t.o r_rd
ia& a_as within the 1Ii.IU. l1li4 t1Io qD1Wl .tatilllll ~r obta1n~ 
traJlOto~ data by apt10 .etbDde. 1'il. _ral within tM m .. n. are _
aloeed tn ru~ 0 ..... tu )ll'e.U'" the rooord.e L'Joca .a-co o_ed lIT t...ot 
01' the mI111.. Oao _. pnotoqapha aD lu~t puaa1 and. the other. 
tile vi. directl,. lUl •• d Dr the ai .. u.. 10 1._ call", a third. C ...... bas 
bee added to pbotocraph aD auUloqapb __ ted to tho intolUC_ • .,..t_. 

App ..... l&bl. lIOrk bat bI_ daae tward iaprov~ the BU i ... tr_tati ... 
Q.t.. iDl1w1iac i>et~_ lI1Ilollftlllhati_ ot the airbora. 0IIIIIIII'&1. more 
rellUle wooton !'or tlle loneae ..ad llirror •• IUIIt lutallaU .. at AekIlll1& 
_rd.las thoocIolit •• in tlIe srollll4 atatiou. In eddlt:t.OIl. aer10ue .tten
tIloa 11 being directed. tDn.rd. dewaloptDc or 1Uleptlaj: tel •• teriD& ')'8t.. 
... radar p1ottlaj: _thod.. rile tel_toriac .~t. will luppl_t rather 
tbaD. rep1a.a. the recordill& a_ral. 

a. pu.l.e-ttM tsl_terlDj; IYI~ has be .. cl .... loped .. loll requi.re. 
CIIIlJ' _ tube per chanDal. It ,,110 a1100 oanudereba nedblli1:f in -
~te aDd in th. oiUlber or 0 ....... 18. 'fJ\e tull poldbUitiOIl of the 1~.tIIa 
.... lUll Wbj; ll1wo.tiptecl. ifI:IIr01'Ol'. ill vi .. of the taat that molt or 
til. tntiDG ot CIOIIPlete XJUOnSHIm IIIi .. U •• rill be at KAO'1'8 Ch1Acoteapo • 
.... other 9lidecllli .. U .. aro alaa to be t •• ted. (DOtab1r DOVB l1li4 :.u:rtDl). 

'" 
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g=lF:, 

III • III DJ.J:OOIW'ftr 

1. -..q Prop .. a.pGrt. Up thI'cNcb __ III41ac AM .. ' I, l11U. 11)' ..... 1 .. 1 
l'roJ-.ft 1.111., lJMIIaaio. ud. IIlWI4 Uid.1l1D, .. tiDMl aur- 01' 
ltudarda. perta1A1ac to .,1'11; an l'roJectil EIIIGPISlIIII, PlILICAII aad 11&.'1. 

I. iIaIlWl Pro!il'OI. Hcportl, YellruU')' to JIll,y 19&c;, 1110111111", 1»1 KlooWcllda. 
"'UOD. OrdDarlco _1~' IIl".1.1C11l, la1l10aal Bureau or 1ttaadar4a. per
~ to work on electroalo. "-""loPlAt tor Proj.ot rIJDnS!Im. 

I. ".ly Pro,re .. bport 1'01' A1It;llIt. Ii~-.ber IUId october 1946. by 
Wat10aal Buro.u 01' II~., portalaia; to .,1'11; aa PraJoot IUIliIPlSIIIIt, 

4. IlIIIhidl&al 111ch' T •• t lIeporti. iul104 by lIa1l1--.l UUI'OOII 01' litudard •• 
011 1"11F'- It-I to r.·12. iDcllllift (later fit",t tM' rlport. ill prepar .. -
tiOl1). . 

JDI IIDIUaID R1:l'M'lII AJIlJ 1.1JIlI,I()~ 

I. OD-a..I8R. June 20, 196G, • ... l .. ctllatlaa ill Allpl1twh1 01' IIaho R.etura traa 
8eabonae 'tarco;ot., I - Vertical PolarisaCian.· 

I. 0II-2-31ea:. Ileo.ber 21. 1946. ·CauUon.Uau DD IoI11'-W1t' ""Ill 'fn-a.7 
Pl_ Al'S.otor-1IaDp control .. - . 

T. OD-a-allJl, JMuary 2, l"G, w" Prope.ad IIethD4 at C_tati .... .ad. It. 
--'1011 to /11&h SOAD Bat. •• • 

I. 011-2-111111.1. JIUNU')" 10, 1046, -T ... ta'l" Speainc .. 1I10D11 fill' IS-,-

I. 0II-2-a18l1. Jamary 20, IN6, ·1l1, .. t ot IIleatrall! •• latol11& __ Report .0. lI8/tli on 0.l'iliiii GIlUad Ia •• llo •• • 

10. OIJ-2-:U9Ll. JMIIOI7 28. 19<16,. eHoJ.tlon of VlIOtorl 1a ~oaal •• wi
ption to IatelUs-o Head. Deal",.-

11. OD-2-S1aB • .1-1'7 211. 1866, ·hoport1cnal .aY1p.tll1D.-

11. ZIlI-a-lR, hbruerr t, 19f06 ••• Ia.,..tlpUCIIl at a_ KetboU or 0tt.1a 
OCllltro1 Applioul0 to the nut &tapa ot a Reae1nr.-

lS, XlU-S-IIl. F.bruary 8, liltS, -"laa1~ CoaparS._ Uethoclll.

t.. XlU-S-61I., I/arOh t, 19t6. eGaia Control teats OD .. we VI1a.: B1p 
lIIpedao_ IOI'IC Vo1t&&0 Suppl),.-

11. IlII-6-71l, llarah 6. liltS. -" Pentode llenmr)' Circuit.-

16. XlII-a-10lt • ..,. 8, 19f06, ·l'l-oportiol or Variolll AIIt_ a71t.u.-

17. ZIU-6-lfoR. _ 29, 11166, ~tua1 Interto..-... ~ l'I&l.ed JIadar 
IIaIII1a& w. .. 1l •• Dperatlnc I1mult_l1y m till .... Ar .... -
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II. CJDooIooIGI. "'- II, lMI ••• UIIa1-GlOlllatllr tar&" 1e1_ ••• 

11. ClD-1....,.. JIIl111. 1 ..... 'I'IOlIa1oaJ. *-'1'UIba _ ...., Otroll11: '1' ....... 

10. ~. Allpa1: 16. 1,". "S1atua ar DnIo1opa.t or l'ra1Io",. I." 

11. CJD-8..U. DIIo ....... 2, 1Me, .... War ...... tIIr 0It.~ Mad. 1'lot:tlq 
II1 .. U. rn" .. tar1 ..... 

II. CIIIID leport 10. "13, Ifw ..... 10, 1Mi, P1Dal lIeport _ Jleftlopaelrt 1A 
...... IIaaSa& lI1 .. n_, 111 P. L 8ta11t. D. L. &nh UId. I. ,. aaat_, 
.~ IIH1aUcm C-"Ir or .ld.p rar,... .. h. by Caalll.1lr ae.aa1Dc 
DSNoti_ VSIulillg ...... D .... ill a.iJIc IIiII.U •••• 

II. IiIpon 119, Aup" D, 1Hi ..... 'I'UonUoal frIO .... fit IIad&r fU'p1: 
a.1Dnl" by P. D. Cl'GUt -' P. I. Iotl1ln11. 

M. 1iII&t1-- ntpt .s.da.r, " I. I. Ikr_W, •• 1hIid8Il1lie.1l.,. 
p. Ie, .r1llT lHe. 

, . 
. . 
\ .. ' ... 
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Qal'" or tile !lqr_ Dt 0rc!7Iua • 
•• ..,. DlIptoI'tNa\ 
~U.D.C. 
&1;t_t1_ , .. 0. 

ChUt 01" tho 8""_ Dt OrdD_. 
18'1»...-10 
"'1JICtora 86, 1.). O. 
Att.etioll: .. 

Cld..1" Dt til. IIUI'_'" ot ordauaoe 
I..,.~ 
~15, D.C. 
A1otatlO1l' a.. 

Old fit Dt tile a.1'ftU ot Ordra_. 
lIP)' J)r,.er-.m: 
'It.llU1lI= 25, D. C. 

AttaUD... Ke8d 

Cld. ... Dt the aur_ for Or". 'PJ l)epar .. t 
WulWtc1llA n. I). C. 
At'tat\GIL. Ad 

eld'" or u.. B~.&II oJ' ot'daaDo. 
'.'1 Daplll'_t 
~taa 116, D. e. 
&t.t.ItiaJU ~I 

0u14e1l Wadl •• C_1ttn 
Jolllt. "._all and UeYel ..... Dt. JIautl 
...... Depal'1aMat Bu11.4111& 
IfuIUat: toD. II. C, 

"-4111C Q_rel 
,'-' Air Pan .. 
~tDa II. II. C. 
Attat10DI N:/U· ... DBB-I 

C---,1DC0..-l 
Ail' Jlatw1el C __ 

1&i&ht n.14, 1)aJton. 01110 
AttwrtlOll, 1'UQI·a 
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Claid' or til. U .... _ at ~io • 
..."o.p ..... , 
fNhioctoa. 26, U. O. 
AtteatlODI rD-I 

OIaiet at the lilll' .... of' 1b1p. 
1I • ..,.u., ..... t 
~toa. 21i, D. O. 
Attatlon. Code 3i:! 

ChW 01 ~Ml. Cor,. 
.... tII&IIl. "1l1;li& 1II11dlac 
oIuhilJCtoa Iii. P. C • 

Older ot Jlawa! a."l'Gia 
• ..,. u.,ertlllllat 
~_21,II. C. _ 
AttattODI '!eobDioal lliforaaUQIl I •• 

Ollbt. Quid8clUbdle. 8n.b. 
r.IuI1aal C-.ul 
~ ~ • ..,.,111Ui 

C~IIG Ihua.ral 
AM". Prowlllc GI'OIIIaIl, I:alylu4 
'tt.t1oal IIalUot.io IteMU'OIt lAbor • ....,. 

~D&Geural 
l'roY1IIc: arOlllld C~4 
"U. 1'1.14, norida 
4"-tlOJU l'i .. ot ~dal 0II1cIe4 

, 111I,U., Group 

eo-adill& arriNr 
AatU1rorot't 41'1;111017 'aQl 
!/art 8U... t_ 

C~DC Ot1'1_ 
ProaktoPcl Ar.-1 
JIh11oUlph1a 1ft, 1WIu11YUia 
4ttatllllll r1ro CaatNl &Ieoi. »in.i. 

"-"""DC omoor "''fIIl All' lratorial Coator 
1'ldle4e1pb1a, ....,1'fU1. 
C~DC OIt1oor 
k. A1ronfi J/odU'l_tlaa 11 .. 111 
.rDloln1U" ....... 1na1. 
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ea.-ad1ac Offla .. 
aip]. Corp. Bncm-1IIc LaGon._le. 
lIrUler linch. I. Jer.o:,-

C-ndillG 01'tio ... 
0. II. • ... 1 Ordnaaoo '1'Nt at&tioa 
IIIplcem. Calitcmd .. 

O_.d l ... Ot1'io .... 
'-'-1oftr ViNd 
-....,_. uw. 

DirectD!'. krid 1&,.lD1' 1104.1 Buill 
~.U.C. 
Attenlliall. .\Dro "abalLio. Di:wlllcm 

»11'_1' ..... t1oaal IArilDl'J' c-itt .. 
tor Au'oDIIlUO. 

1100 .. llMpMtr. -'_u', N • •• 
~trm. D. C • 
.A.ttllltli..... UI'. C, D. llell111 

Directol' ..... _1 Iloaovah 1.&bon.1ID17 
AuDo.U. at&ticm 
IIIuhlJljS1IDD. Ol. C. 

lIirecwr. '1""'1&1 "-rioo. Cntal' 
OEria. ot .... &1 a..ouvh 
....... PaiDt 
l'Vri "hiJIctaD. J.oD& 1.1",4 .... y .. lc 
AttelltiCIDI teolmlaal laL'oNatl. DoH 

Dtreawr. U. 8. lla9J/ Ileatlailla. LalIor ... ta.,. 
IPD Dl.c,o. Calif'll",i ... 

IInIl ot Pa.t&ndi&&to AoIaaol 
U ••••• nl AG ..... 
ADlupaU •• 1lal71...a. 

I.ftl Liai.OD atriaer 
aipal COI'JI. lD£iuv1llc !Abora.1T 
JbJ't JlDaDuth. U .. .I ... .., 
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• artl .. Dt ta ChW r4 CIa'dIIuoe 
........... lIne1DJlMllt. a.1'ri8a 
IlDakR lIftelopint Uin.toa 
........ a..U4lDc 
~I&.II. c. .... OtA .. Dt tu Chi.t ISpal om. • 
a,;iMeriaC IIIIl 'fMllD1aal ""'--, 
lAciuuiar; IJtv uloa 
fU .... tIpII ihdldlJIC 
~1IcIa Iii, II. C. .. Otttoer-saooCharp 
.awl Ordalule. Laboratal')' .ft1 au 'utlDQ' . "1dIIc- 16, J. C. 

II atttOl,.sa-cla&rp 
IMeNOh ua4 IleftlopMat ..... 

-.abDt'tlOl (aaake1l) 
h~ 8U ••• 1'_ 

ff ,. .. I.McIratlDriea 
Air JIa-.rie1 C-..l 
latoataD. ... .I .... ., 

• ""IIOZP. Lal!aratDl'le •• 4Z 
CMbrWp 11.14 .tioa 
110 A1~ ItrMt 
C.bI'lcJ&e lIlI, &IaI.u!uaRI:I 

• AYiaUcm 'upply ottiDer 
Oxlbrd A,_ .. 1Ju'tia'. 1!111 IiIII4 
J'IIill1dUph1a. PenIII11ftDia 
A,1I1111atiaB • Capta1a "111111101'11 

..... _ Dt AvaIIaIltw Glftual ..".... 
•• _Uy. - II) 

10 Chorroh &tne1I 
lew YoJ1c ", ... YoJ1c 

11 aur- at AIroww.tlol a.era1 Rap ..... I._"h. - ell 
"1Ft lb1l1. DqtoD. Ohio 

• .. _ at ~ttu O.enl a..n-
•• tatl. - 11) 

8.. Y.a Ilqa JIu11cltll& 
10. _.la. 16, C&1U'orat& 
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1IhPr ot Raft! o,_Uou 
k9J Depal'tlCllmt: 
.... iIICWJa 25. u. C. 
AtuatlCllu Op-!? 

a-4er III Qhpt. 
V. •• Atl_na neet 0/0 PH ... _ • 
... York, Un YOI'k 

c:-d8r III CMIIf'. 
V~ I. fuU'u nen 
0/01'1> .... '-
lIUl rnao1aoo. C.u.fbrIIia 

Ca..a4i.ac a .. oral 
"., Ur 1i'orooa 
WuhiDct:oa Iii. Ih. C. 
~"-tl4a. Ae/AS ... , DD-I 

C--iIIc amoral 
Ini:I al'Ollllll Foroo. 
Port: 1IoDroo. flrclA1a 
ACt:eGioa. Chiot ot PoYelopouat IIaa1d.OD 

(G1IDIY-II) 

c:.ur.H JIG GaonJ. 
........ Pro\"IIIC ul'OIIIIIl, JIar1lu4 
Atuatlo," Ba1l1at:1o ... ....-oh t.abDntlJr)' 

c, ........ or .. l!&l'iIut Corp_ 
~ •• 0.1, ~lM~~ 
Irub1IIc. toa.. II. C. 

~t:t_t:1011. a~ (:'poohl IloapCllla) 

ao..n'.' .. 
4rucl '01'0" Iit:oU CoUoso 
Ior'olk 11. Y1rl1oia 

~r. lawl AU '1'_t: Dill ... ra __ t Ill.,.., 1lu7laa4 
At:-,UCIIII Dlr .. l:or or roa. 
CO'I .. 41aC Otrlo .. , 
.-..1 Ur 1IIper1a1lllt..! Itat:1OD 

.fta1la1s.lphla. 1'oIIIIII71ftllla 
~t;l0ll1 1IapC. AIL 

~Il& orho.r. 
lawl A~ or ...... 'I ••• 'a1llOa 
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a __ , Op.ratlClJll&l D .... lo,..t I'Dro. 
0/0 n .. t l'oat ottic. 
1ft York. If_ York 

lI:lrector or IleaMl'Clh Mel llenlo .... ' 
... Deput:Mat a_ra1 8tat'l' 
!he l'ctapn lJI.Illd1l1C 
~t_ZIi.II. C. 

UueoWI'. iO.uo .. t 1001''I1Oe r .. t oIIeotl1oa 
ItIrq JrDIIIId Ibro •• lIovel 10. 1 
hrt liakctl'. CalitOl'llI.a 

Bod or Orda&1lo. u4 G\111U1'7 
U ••• laftl &0114.., 
AaIupol1a. *r.t1ad 

O1'1'1Oct ot til. &ctoretarJ ot..... . 
!he .... '-'0Il Bodl4iD& (Ia. a.J-IIO) 
1factIWIPUD 21, II. C. 

Ordauoct Aclvhol".l C~1;tM OIl Chaldecllll •• U •• 
o..P&1 !ladSo C~ 
1'PIi lIu.uhwI.tt. A YctIII1a 
Cubl'1c1p lIIl. " ... olll& .. tt. 
4ttmtl.0I11 111'. lI. U. KI.c~ 

l'I'.a1Ilat, 
Itft:I QI'OIIIII1 1'111'0.. Board. 10. 1 
Fort Brag. lorth Carella 

Pr •• l4ctDt. 
Ar.r GI'Oua4 '01'0.. board Ko. • 
~Ol't U11 •• , 'fezaa 

l'roteuor or OrIillanC. 
u. II. U111ta1', 40~ 
.... t 1'01Dt. 11_ York 

¥ecr.tal')'. A1r 'futl.cal oiahool 
All' IID1nI'Gt)' 
~l n.ld, 1l0r1da 
Attmlt10DI a..euoh IoIIIl Denlo~t Di'l. 

IIctoretarJ. Ip.ial Bow 
a~ ot the J;1II'1Dct COl'pI 
JIu'1Dct CorP' Icbool. 
~tl00. Y1I'p.aia 

Ot1'1o. ot ClWot &1pa1 ott1ov 
JlDPDctv1nc II TecM1Hl a.I"I1OM. ~III Pi'l. 
!M l'PtacoD Bld141lll 
"iapID 16. D. C. 
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hU AlJ'orat1; CIII'pORUCIII& 
.1apa'll rau.. •• York 
.. ~t;l.OIIs III'. I ... 11. 

hU "o1eph_ r.bO""wri .. 
lllu'rq 111.11 .... .JvM7 
"',-t1ClIU Dr. W. 4. -....Jr 

IIad1x "Yl .. tiCIII CCirpar .. UCIIl .,..1&1 J'nduou Deft1o ........ ,' 
11100 a- lII7 
.000th lio111"DC1cl. Cal1tanda 
4"-1:1a111 111'. I ... aa-ll 

IleG41x Avia1;ioa CorporaUoa 
11*1&1 ProcIDo'- illftloa--" ." "'.1101'0, ._ oIa ... ., .,.Uaas lIr. aam.r !IdYl. 

1Ioa1llC AlJ'oratt COI'i'CI""UoIl 
"'Ul. 14. IlUhiJlcUll 
"'tu1;l,nu J.:r. K.. O ••• 1_ 

CoaHlldaUd-Y1I11oM .u..ont, COrp. 
LoIIII Iw LPo .... tor7 
Wqertl.1cl, 1'_ 

CoJU11 AN_'1oal LaIIOrllWI7 
8I&ft'IIlCi. I .. YCirk 
""-'loas D ... C. C. Punu 

u.nl ........ Coo1:l'U' O.rlla ... 
III/lIIJ 
_1 Georcl& ,,-
IUY ....... lD&. 1lu71a4 
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