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roanORD 

This rsport pr••ent. a .u.aarizatlon of the .ork th.t .a. 
o.pli.b.d on the I1D1-Tip Couplinl Prosraa known a. Projeet 
-Ta.. Thi. proj.et wa••uthoriz.d under Contraet AP33(800)­
15 in July. 1953••ith Conv.ir-Fort 'orth. a Divi.ion ot 
eral DJDaale. Corpor.tloD. Fort 'orth. T..... actine •• pria. 
tractor. Thieblot Aircr.!t Co.pany of Bethe.da. "ryland... 
cODtr.ctor to CODv.lr-Fort 'ortb•••••••rd.d • cODtr.ct tor 

enciDBBriDI .tudy. d••iID. aDd de.elop.aDt ot the .lDS-tlp 
pliDI .yet.. by Lett.r Contract CODvair Purcba•• Order Ro. 
l88D. 

Air Fore. t.cbnic.l direction .Dd suid.Dce ••• UDder the 
pic•• ot tba 'rilbt Air Da.elopseDt C.Dt.r of 'rilht-Patt.r.on 
Force a.... Th. tollowiDI per.onD.l contribut.d to this 

tlOD of the prolraa: 

Hr. B. A. Robsann . 	 ICLSR-4. Chi.t. Flilht 

DevelopaeDt Section, 

Alrcr.ft Laharatory 


Lt. Ronald Tyre , 	 ICLSR-4. Project Hnlin.er. T.,..Toa 
Plight o.velops.Dt 
S.CtiOD. A.rcraft Laboratory 

Mr. Robert J. Woodcock, 	 ICLCM . Stability nnd Control 

Proj.ct 'DilDeer. 

Fligbt Control Laboratory 


Mr. C. B•••• tbrook, 	 ICUCM. Cbief. Aeromechanica 

BraDch. Fl1lbt COlltrol 

Laboratory 


The work under th1s project was aL~oapli.hed 1n two part. 
inl tbe period frOB July. 1~53. to Sept••bar. 1956. 

Part I cODai.ted of tbe .tudy aDd de.ilD of the wiDI-tip 
pliDI .yste.. The atudy iDcluded WiDd tunDal t.ata. Part I 
k wa. accoapli.bed by Thleblot Aircr.tt Co.paDY w1tb Con.air­
t Worth sonitoriDI aDd a••i.tlOi a. D.c••••ry. 

Part II cODai.t.d of the f.b~icatioD and 1n.tallation of the 
i-tip coup11DI .,.t... IrouDd t••tlnl••Dd tlilbt te.tinl. Th1s 
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the 8-38 to tow three alrplaDee aDd .ould aleo have peraltt.d 
fatlgue r.llef tor the .1D.-tlp alrplane pllote by allowlns 
the. ace e •• to the 8-36 throulh alrcraft rotatloD . 

ID .ov..ber. 1954. the Stratellc Alr CoaaaDd·. requlr..eDt 
for thl. t:rpe of a .,.t...aa caacelled becau.. of tile produc­
tl0D .tatu. of D..er type alrcraft. Th. To.-To. proj.ct .... 
bowever. carrled OD fro. thle polDt a. a re..arcb a.d develo,..Dt 
t:rpe procraa to furtber e.plor. aDd d••elop tbe .lns-t1p coupll.. 
cODcept. It .a. coealdered that tbe lDforaatloD obtalDed fro. 
.ucb a procraa .ould be belpful lD future pro~aa. lDvol.1DI a 
floatlDI .1DI-tlp de.lID. 

ID tb. lDtere.t of .tartlDI flllbt te.t1DI ae earl, ae 
po••lble. lt .a. pla...d that tbe flllbt teet prolraa be acco.­
pll.bed lD t.o pb..... Pha.e I .a. to cover tbe flllbt t ••tlns 
of a .1Dlle RP-s.r OD ODe .1.. tip of a a-38 .1th tb••1DlaU 
bardware requlred to acco.pll.b retrle.1DI. towl.l. aDd lauachlDI' 
Pha.e 11 .a. to co.er tbe flllbt teatlns of tbe ccaplete .,ate• 
• 1tb t.o RP-s.ra aDd all hardware coaplete. lDCludl.. all utl1ltlea 
.ucb a. fuel traD.fer. beatl.. aDd pre••url.atloD. electrlcal power 
.upply. Dilbt 111btlDI provl.10Da. etc. ArranseaeDt••ere aad. to 
Dodlfy aDd u.e RB-38r alrplaDe .erlal 11o ••9-2707. altbOUIb the 
orlliDal productloD prolraa .a. ba.ed OD .0dlflc.tloD of RB-380 
aodel .1rpl.De•. 

Tbe procraa proceeded accordins to pl.D throulb fl11bt 110. 
18 of Ph... I flllbt t ••tlDI. An lncldeDt .blcb occurred on 
flilbt 110. 18 ;,. ,~ to • re-..... lu.tloD of tbe reaalDl.. portloD of 
the procraa .ltb tbe re.ult tbat tbe prosraa .a. t.ralDated. It 
••• declded that tbe addltloDal data tb.t could be obt.iDed .ould 
not juetlf, tbe cODtlnuatlon of tbe pro~aa cODalderlDi tbe co.t. 
tlae••Dd rl.k lD...olved. 

Tbe coaplete .Dal,al. of tbe flllbt d.ta obt.lned fro. .11 
flllbt•• lDCludlDI flllbt Mo. lS •••e Dot flnl.bed UDtl1 eoe. 
aODtba after tbe declaloD to dl.coDtlDue flllbt t ••tlD1 b.d beeD 
aade. Tbi. a..l,.le lDdlc.ted tbat tbe d.cl.loD had be.D .1.e 
l ....ucb a. tbe alDlle-fllbter cODflguratlon eablblted neutr.l 
stabl1it, at tbe bilbe.t test flllbt .peed (219 aph. lAS). 
SlDce .1Dd tu..el te.t. had d..oD.tr.ted tb.t tbe t.o-f1lbter 
cODflguratloD reacbed lDstabl1it, .peed aucb .ooDer thaD tha 
.1aale-filbt.r cODf11uratioD (poealbly 3~ apb eooD.r). lt ..... 
obvious tbat tbe Toa-Toa .,.t.. a. lt ••l.ted could Dot ba•• 
been aade operatloDal. It ..... bilbl, 11k~ly lD view of tbe 
data .Dd coaclueloD. pre.eDt.d lD the .tabl11ty aDal,al. (rzA-272.
13 Sept..ber 1957). that tbe deci.loD to teralDat. tbe flllbt te.t 
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IIITROOOCTION 

Tb. priocipl. of .. iOI-tip coupliOl, ..b.r.b,. a _11 .irc.·a . t 
a tow.d fra. tbe ..iDII tipa of • larler aircraft, ia Dot 0 .... 
'irat recorded ."per~Dt. ...r. iD GenoaD,. iD 19.4-.5. ID 19.9 
.Dd 1950, the Wrilht Air Develop..Dt C.nt.r .t Wrilbt-Patt.r.oo 
.ir rorce Ba.. d.v.loped ud t ••t.d ••y.t_ io ..bich • cr.l• 
.ircr.ft ..a. tow.d OD 00...iDII tlp of a c-47 .ircr.ft. DuriDII 
.be period 19.9-1853, •••coDd Alr 'ore. proj.ct .... carri.d out 
.,. tb. "public Aviatioo Corpor.tioo to dev.lop .nd t ••t ••,..t.. 
'or towiDII t.o atr.ilbt-.iDII 1'-84' aircraft 00 the .iDII tipe of • 
~29 .ircraft. ".ult. of tb.ae t.o prolr... lodicat.d tbat tbre• 
••ic probl...."i.t.d: 

1. 	 Auta.atic cootrol of tb. towed .ircr.ft 

2. 	 CoupliDI iD turbul.ot air 

3. 	 A quick , poaitlv. r.l•••• trill.r.d by a pre­
d.t.raio.d aDll. of tow.d aircraft roll. 

Tb••e t.o prolr... d••ooatratad tbat tbe .olutloo of tbea• 
•robl....ould .aka tbe .iDI-Up cODcept feaaibl. aDd a.f•. 

The .dvaotalee of aucb a .,..t•• are obviou.. Tbe raDle of tbe 
;owed aircraft, for atrike purpo••• Or reconaal•••Dce purposea , 1 • 
. Dcr ••••d eDor.oualy. K~r.oY.r, tbla rauce lacr•••• 1. obtaiaed 
.t but .lilbt e"pe'" to the carrier raace becau•• tbe iocrea.e iD 
'iDI a.pect ratio of lhe coapo.ite cooficuratioD reduce. iDduced 
b'al below that for the carrier aloDe. 
-........ 
. Project Taa-Ta. .a. ioitiated to provide a ..eapoo .,..t.. for 
,xiatiac requir..eot. of the Stratelic Air Ca.aud. The Deed 
.xi.ted for a aaDeuverable fichter aircraft capable of 10DI-raoce 
,peraUoD. for .ither ba.biDI or r.coDDai••aDc. p .... _.. . Tbe 
:oa-Toa project, cOD.l.tioC of • 8-38 carri.r aDd tvo "'-841' 
'ara.it. filbt.r••a. felt to be ODe an..er to tbl. D.ed. Tb. 
,i•• ioD radiu. of tbe co.~~tt~ .eapoD .,..t...ould be cODaiderabl,. 
~reater thaD that of tbe 8-38 al~oe. Furtberaore, it .ould perait
,i.ultaDeou. att.ck OD t.o t.rcet., aDd provide aa"iaue ••fet,. for 
;he 8-38 carrier b,. allowiDI it to reaaio out.ide tbe coabat ZODe. , 
io additional pot.Dtlal advaDtaC. of Toa-Toa .a. the po•• ibilit,. 
.f coablDiac lt ..itb the llcoo S,..t.... Tbi••ould baye .llow.d 

'Th. riCOD .,..t..... aD RB-38/ RP-84 coapoeite .bere oN A -~rll:D 
,ad. io-fliCht attac~Dt. aDd detac~.Dta to tbe R8-31 b,. ...0. 
If aD ."tended trapea.. 'or towiac , the trapeze .aa r.tr.ct.d 
~raittiac partiel eocloaur. of tb. ficbter iD tb. ba.ber fu••l.C•. 
:se. CODy.ir report. FZl-36-301 .Dd PZA-36-301~ 
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prQlra. would ba.e beeD ..de betore tli,bt teat .peed. bad 
ad.aDc.d aDotber 10 to 20 .pb • . Sucb .pe.d. would Dot be 
acc.ptabl•• operatioDally. It would ••••• th.r.tor•• that 
tb. oDly r.al 10•••utter.d by tbe t.raiDatioD ot tb. project 
wa. tbe di.appoiDt"Dt experi.Dced at the tim. of the deci.ion 
by tbo•• wbo bad labor.d .0 10D, aDd dili,.Dtly OD tbe project. 

It. ..j,e.·· '.l. _ tbe .k•••d-axi. CODC.pt baa be.D d..outrated 
a. a .ati.tactory .01utioD to tb. wiac-tip coupllD, .tability 
probl... MaDY tactor. cODtributed to th••ar,iaal de.i,D iD the 
T~T_ prosr", Bow.v.r . it i. beli•••d that the aDalytical 
approacb to th••tability probl•• OD thi. procr.. baa beeD 
••rifl.d. Thi•••ritlcation plua th...DY practical probl... 
o••rc__ OD tb. procr" .hould peralt. by iDt.lli,.Dt applica­
tioD ot the kDowledc. ,aiD.d, ..DY iapro....Dt. iD future WiD,­
Up COUpliD, project. w1tb a .ucb l1'.at.r lik.libood of .ucc•••. 
It would .... tbat the cr.ate.t ,aiD tr_ tbe pro,r.. haw be.D 
tb••eriticatioD of the .kewed-axi. CODC.pt aDd th. d•••lopeeDt 
of a .ati.factory aaalytical approacb to the .tability ot .uch 
a .y.t... 

~ 
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BACWIOUIID 

Tha fir.t r.cord ot aa att..pt.d wiac-tip coupllac i. tbat 
forwed ia Oer.aBY at tb. D'I-Glld.r ....arcb Statloa (Deut.cb.
acbu.,. - Awatalt .u.r 11,.lflul> la It4~lt45. Two ILl5 li,bt 
pl.... of ..ual .1•••er. couplad la flipt, w1ac-tip to .1..... 
• Tba two alrcratt w.ra 1008.1, Jolaed .1.....tlp to w18l-tlp
b a 10-. rope whlcb perattt.d routiB. taka-off. Att.r cU.-blac 
a ..t. altltuda tb. ropa .a. pull.d iB b, OBe of tbe p1a... 
11 til. two J01Bts at tbs .iac tips ut ...d locked l.to p1.ce.
alrp1.... were tbea .ble to tl, lB wide circle., chaace altl­

a, .te. Iotb pilot. a.paria.ced cba..ia. load di.trlbutlo.. 
...d tile loaaltudlaal ul. . It ... tOll.d that tbe•• could be 
a11a.d ...d t1riac tbe coup1.d .ircratt did Bot pr••••t a.r 
clal dlttlcultl... lowa.er, tba proJect ... aot turtller explorad
tba Oe~B Air .lal.trr, .ppar.Btl, troa lack of lBt.ra.t . 

IB It4t aBd lt50, tb••rlJllt Air na.e10paeat Ceatar carrlad 
a proJaot to lB.a.tl..ta tbe taa.lbilltr, ,aaaral haadll.. 

ractarl.tlc., aBd tacbBiqu. ot .i..-tlp to wlac-tip coupled
Ibt of two alrplaae.. A d.ylca for coupll.. a C-47A aad 
4B w1ac-tlp to .1..-tlp w•• da.l,Bed aBd fll,bt te.tad by tbe 
craft Laboratory at 'rl,bt-Pattarsoa Air Porce lIa.e .1tb tba 
l.taace ot til. bperlaeata1 hbrlc.UoB Laboratory aad tbe 
Ibt T.at D1Y1S1oa. TIle coupU.. _cha.i......de as slaple 
pos.lbl. br USl81 a .iB,le ball JolBt attacbaeBt ..chaBl•• , 
owlac tbr.. de~••• ot rotatloB . Thi. cOB.l.ted ot a .t••l 
pUac rial weld.d to tb •• ~rl...• ot a ,11der tow relaa.e 
Bt.d OB tbe c-47A .i.....tlp aBd a stawl laBce attacb.d to th. 
I-tip of tb. Q-14B. Th. coupllB, tecbBlqu. r.qulred tb. 
ltloalac ot tb. Q-14B .i..-tlp laace Ju.t abead of tb. C-47A 
.-tlp rlac. TIle Q-14B pilot tbsa r.duc.d tbrottl. p.raltt1al 
luc. to eater tba rlac aDd lock la tb••i ..la-polBt attacll­

t. A r.l.... cabl••a. rout.d trow tb. tow ral.a•• tbrOll,b 
.i.. aad iato tb. tu••la,••bere lt Joi..d tb. relea.e cable 

tbe tall Illd.r tow r.l.a... Th. coupli.. lasc. wa. d••ll..d 
that tb. Q-14B alrplaa. could rotate 22 d.~... la pitcb , 22 
r ... iB ya. , ud be ......trlct.d lB ballk .bil. coupl.d to tb. 

of tb. c-47A alrpla.... b· .....1.. q- la tb. ri.. cau••d 
atioB ot tb. laac••b•• tb. r.lati•• bask ...1. bet•••• tb. t.o 
cratt clla...d. Thi. actuat.d lLalt .1croswltcb•••blcb ia 
a actuat.d tb. el••ator ••ryo tria .ator o. tb. Q-14B pro.idl.. 
_tic roll atabiUaaUoa. A trpa A-4 n.ot. fUllIt co.trol 
optlot was ....d 1. tb. Q-14B wblcb ..d. pos.lbl. autoaatic 
trol of tb. aircratt for lat.ral, 108l1tlldi..l, aad dlrec­
..1 disturbaac.. , ..l.tal.lal tba .ttitud. flx.d br r.aot. 
trol or II, tb. iI..... p11ot. n ....up Upt•••ra al.o lBstallad 
.1,bt tl,lDC. 

I 
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e.~ two procra.a deao••trated that ...11 aircraft could 
d 0. the wi.,. of a lar,er aircraft a.d that further i.vaeti­
of this cODcept waa juetified. The ..jor difficulty 
d to be i. the co.trol aDd atability of the tow.d air­
CO.Y.ir-Fort Worth wa. iDyited OD 21 AUCU.t 1952 to .ub­

ropo..l for • two-pha.. prOlraa in which a 8-38 ••d two 
rplane. would be u••d for the coupled .ircraft confilUra­



U'''LASS FlED 

IDltlal atteapt. at lD-fll.bt ooupllal were ftr.t att..pt., 
18 AUCU.t 1848. ..tweeD tbat tt.. aDd 3 MaJ 18&0 tblrtJ-fl•• 
fll.bt. w.re aad•• lDCludl" two Dl.bt fll.bt•. 

Aa tb. re.ult of tbeee fll.bt te.t.. It wa. cODcluded that 
wlac-tlp to wlac-tlp coupll.. of two aircraft w.. fea.lble aDd 
.bould be furtber lD.e.tl.ated. ..fereDce 30 .1.e. a acr. 
detailed accoUDt of tbe Wrl.bt Air De.elopaeDt CeDt.r project. 

A cODtract wa. award.d to tba lepubllc AvlatloD Carperatl01
lD JUDe. 1949. for tbe de••lopaeDt aDd e.aluatloD of la-fll.bt 
tow 1 .. of 1'-84 airpl.... OD tb. WiD, Upa of a ..at baaber. TIll 
prosraa w.. for tb. purpoa. of furtb.r ID.e.tllatloD of tb. wtal 
tip coupll., CODC.pt de ••loped bJ WADe. .adlflcatloD of tb...2 
aDd 1'-84 alrpl..e. wae prec.ded bJ .tabl11tJ aDd perforDaac••t~ 
(Refereace 39). TIIe.e .tudl•••bow.d tbe .J.t.. wa. f.a.lbl. bu 
wa. a blablJ dl••r"Dt uDatabl••J.t.. aDd r.qulr.d a ..aD. of 
cODtrolll.. the alrplaD. lD tow.d flllbt. Th. flr.t .J.t.. 
d••1IDed CODal.t.d of a two-pelDt .uapeDalOD .J.t... wb.rela tb. 
r-84 wa. locl<ed to tbe ..28 wi .. at fore-aDd-alt locatioD" par­
alttl.. tbe 1'-84 to rotate about tb. roll asl. oDIJ (lef.r.ac. ~ 
Setwe.D 21 JulJ 1860 aDd 20 October 1860, tblrt.eD flllbte wer. 
aODltored bJ Republic (Ref.r.Dc. 38). Addltlo&&l fll.bt. were .. 
bJ tbe USAI' to ••aluat. dlff.r.Dt coupll....tbod. aDd Dilbt co. 
How•••r, tb. two-pelDt .u.peDDioD .J.t.. bad .e.eral deficl.aci. 
aDd tbe coupltD, t.cbDlque wa. difficult. At tbe r.qu••t of tb. 
USAI', tb. tow i •••J.t.. w.. red••l,Ded to laclude aD autoaatic 
cODtrol .,.t... TIl. autaaatic oODtrol .,.t.. w...ubcoatracted 
to the ' ••U ..b...... CorperatloD. Rede.1ID of tb. &-:a. towl.,
equlpae.t cODal.ted of tbe iD.tallatioD of a rear latch that 
re.tralaed tbe 1'-84 ID ,aw oDlJ. peralttl.. fr..doa lD pltcb
aDd roll. aDd a retractlDI electrical wl..-tlp latercoDDector tc 
provide electrical power froa tbe ..29 to tbe 1'-84 for tb. auto­
pilot .,.t.. aDd ausllfarJ equlpaeDt. a..lc rede.IID of the I'-E 
cODal.ted of l..tallatloD of trre.er.lble booat eJ.t... iD tb. 
ele.ator aDd alleroD cODtrol .J.t.... aDd l..talla~ioD of tbe 
autof11lbt cODtrel .,.t... After couiderable cbecl<l., aDd aro, 
te.tlD, tbe flr.t t ....d fll.bt witb tbl. coDfiauratloD ... COD­
ducled OD 18 larcb 18U (..fer.Dc. 35). 1'1•• fH.bt. were COD­
ducted with thl••J.t... tba la.t beiDI OD 24 April 1853. at 
wblch t1ae aA accideDt occurred after the aircraft war. coapl.d
aDd locl<.d IDtO poaitioD aad tbe autaaatic tll,bt cODtrol .,.t.. 
w.. ",...d (lefereace 34). TIIa 1'--' alrplaae rolled IIp viole. 
aDd coaU.ed oa over. coal" doInI oa tbe WI.. of tM "29. ..I 
aircraft a.d their cr... w.r. leet. Malr"actloD of tM a8toaatl 
f11l11t eoatrol .J.t.. wa......_12 to be tM ."cUlc ca.... of 1 
accldeDt. The "l.,-Up coupll.. proar" " .. t.nlntH after tl 
accldeDt. 
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deeicn effort, cau.ed Convair to initiate eaae at~diea independ­
.nt of Tbieblot'a. The rea~lt of Convair'. work abow.d a at..ed­
axi.* arranc...nt to be very proai.inl. A pr.li.inary etability
inv.etilation report (M8-£-329) waa pr.pared by Convair and aub­
8itt.d to Tbieblot on 27 October 1953, ",Uh the r.queet that the 
ak.wed-axi. arra.....nt be etudi.d ae a ~e.ible anewer to a n.w 
and better approach to tb. wi..-tlp coupll.. probl... It appeared.
Iroa tb. l1aited .tud,. _de b,. Conyai,' , tbat an err......nt with 
only fr••d.,. of rotatlon about an axt. .k.w.d front .nd outboard 
ot the dir.ctlon of fllght would provide an inh.r.ntly dynaalcally 
etabl••yat... Tb. be.ic couplinc arra.....nt tbat wa. bei.. 
etudi.d by Thleblot provld.d tbe attacb.d flcbt.r witb fr..d.,. 
in pltcb and roll. Thla erran,...nt w•• known trae pr.vloua 
prolr... to proyld. a dynaaicall, un.table .,.t.. for full,. 
coupl.d fllCht and requir.d conat.nt corr.c t lana , .it~er b, tb. 
pl10t or an autoaatlc fllcht control a,..t... Th. arra.....nt 
propoa.d b, Conyair peraltt.d onl, fllbter fre.do. In roll about 
the .kew.d axia at tb. wl.. tip. 

A revl.w ot Thl.b.ot'a atabl11t,. work wa. held at Fort Wortb 
on 18-19 Nov••her 1953. at whlcb t1ae an .val"'.tion wa...d. ot 
tb. over-all analytiral pro.rea in ord.r to lnsur. tbat tb. obj.c­
tiv•• to he attained w.r. coapatlble witb tb. d••~ .cb.dul.s 
for the project. Flutt.r a.pecta ot the coupled contlcuration 
were alao discuaaed. It wa. acr..d th.t cla••ical flutter waa 
not a probl.. on this in.tallation becauae tbe fr.qu.nci.e iD­
valved w.re not hiCb .noucb to r.guir. tb..... of nOD-.tationary
aerodyneaic t.rae in tbe .tabilit, anal,..i.. It wa. alr..d tbat 
the probl•• w•• one of dynaaic .t.bilit" 

On 23 Nov••ber 1953, at the r.que.t of W&DC, Convair and 
Thieblot r.prea.ntativea ..de a joi~t pr.aentation to WADe to 
acquaint concern.d peraonnel witb the procrea. 

In .n etfort to expedite tb••t.bility and control inv••ti­
g.tion. l ••dins up to tbe point wb.r....l.ction at tha couplinc 
conti~ration could be _de. Conv.ir a......d the t.ek at .tudyinc 
tbe .kewed-axla .rranC...nt to datar.in. tb••arita at this .,at•• 
wbl1e Thieblot wa. aak.d to contiDu. it. work o~ tb. frae-iD-pitch­
and-roll ay.t•• to obtain coaparable iDtoraation. Plane w.r...d. 
to coapara the re.ult. of tba•••tudla. and ..lact tb. aoat 
de.irable a,.at.. for furtb.r detailad .tud, by Tbl.blot. Pre­
11ainary daaicn atudy wa. to cODtiDU. on botb arr......Dt. by
Tbieblot .0 tbat de.iln problc~. a. w.ll a. tb. atahility
probl.... could be evaluated for both .y.t.... 

.s•• pale 75 for. aketch datinins "ak..ad-axia". .FIE 
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Conv.lr w•• flrst officially invlt.d to p.rticip.t. in 
wbat w •• l.t.r known •• the "To.-Ta." proj.ct by Air Forc. 
l.tt.r dat.d 27 Augu.t 19~2. Conv.ir·. pr.ll.in.ry propoe.l
.ubaltt.d 18 J.nuary 18~3 wa. witbdr.wn on 13 F.bruary 1903 
becau.. ia tbe lnt.rt. •• incr••••d work lo.d in Conv.ir·. 
T.cbnlc.l De.iID Secticn on pr.viou.ly cc.nltt.d procr'" ..d • 
• cconpli.bDeat ot tb••nlia••ri.. t ••k t.poe.lbl•. 

Att.r r.c.ipt of Conv.ir·. witbdr.w.l l.tt.r Ale .dvl••d 
Conv.ir tb.t tb. Thi.blot Aircr.tt Ca.pany bad tb. c.p.biliti•• 
tor acccnpli.bi., .11 • .,in••riDI 90rk in cODD.ction .itb tb. 
proJ.ct. la vi.. of AIC·. r.cODDeadation. Conv.ir .t.t.d • 
willi...... to particip.t. 1a tb. procr" .nd • n.. propoe.l ••• 
• ubaitt.d o. 2 June 1953. Thi. propo••l ••• ba..d on Thi.blot· • 
• ctin....ubeontr.ctor to Conv.ir for .11 • .,iH.rin. and 
Coav.ir .cccnpli.bini tb. f.bric.tioD••odific.tioD••rou.d 
te.U... and flipt t ••U.,. Co....ir... prlM COlI tractor, bad 
tb. r ..poaaibillty for .onitorin••nd .ppro'i., to. Thi.blot 
d•• l,D. 

Latt.r Contr.ct Ar33(800)-234l5 ••••cc.pted by CODv.ir on 
10 July 1903 offici.lly start in, york on the Tu.-Ton proj.ct . 
Tbieblot Aircr.ft Conp.ny .iID.d tb.ir .ubcontr.ct .itb CODv.ir 
OD 28 July 1903. 

Prior to the .ctual .igui.. of the cODtr.ct•• ,APe h.ld a 
...ti...t Iri,ht-PatteraoD Air Forc. Ba•• OD 8-7 July 1953 tc 
bri.f botb Conv.ir .nd Tbi.blot OD the hi.tory ot WiD,-tip-towiD,
proj.ct. in pr.par.ticn tor tb••t.rt at .ork on tb. Ten-Ton 
project. Tb. n••d tor ••t.ty con.id.r.tion•••••tr••••d by 
lADe peracnn.l in vle. of the .ccld.nt wbicb occurr.d on tbe 
Republic B-28/ F-8t1 .1n.-tlp couplin, proJect. 

on the ba.i. ot tb. 28 July 1953 Io-.h••d to Tbi.blot. tb. 
iDitial dr••i., r.l•••••••r••ch.duled for 1 r.bruary 1954. with 
tinal r.l••••• OD 1 S.pt..ber 1854. Ba••d on thls sch.dule . 
Conv.ir ••• to .t.rt fli.bt t ••tiDI OD 1 F.bru.ry 1955 . 

Pr.lt.inary d•• liD .tudi•••cconpli.h.d by Thi.blot duriDI 
the period tron ,e-ah.ad to 1 Kov••bar 18~3. r.v••l.d no ..w 
conc.pt. or .ppro.ch•• to the probl•• ot tow1nl tilbt.r-type 
.irpl.... OD the .iac-tips of • bonber .irpl.ne . Thi••000000t 
u.-ati.t.ctory 'ituatioD, plus Thi.blot·••ppar••t .low proar••• 
OD the .t.bility .nd control an.ly... to support the pr.l1niaary 
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SlDce the .ucce.. of the project w.. to • larse ~t depeDd­
eat OD a thoroush .tablilty aDd cODtrol a..ly.l., WADe aw.rded 
CODtract AF33(800)-2478 to the I. 8. Baa CoapaDY to aak••D 
ladepeDdeDt theoretlcal .tudy of tbe .tabl11ty of wl..-tlp­
coupled alrcraft early lD 1954. The objectlye of the .tudy w•• 
to lay••tllate the ,eDeral ca.. of .t.bllity for wl• .-tlp coupl.d
alrcr.ft aad tbe. to aake ••peclfic ...ly.l. for the U-80 
coupled to the wiq of the ~311. Ba.ult. of tbb .tudy weI'. 
pub11.hed lD I. B. "a report, "Theoretical Study of the St.bUity
of W1D.-Tip Coupled Urcratt, Of dated 2S Dec_bel' 1954 (Bat.reDce
41) . 

Static force sod.l wlad tu.... l te.t. were cODducted lD tbe 
" ••le .....rial Wlad Twmel at Wrlpt-Patter.oD All' 'ore. 1Ia.. 
clurllll laDuary ...d early 'ebruary, 19500. TIle TIlleblot Aircr.ft 
CoepaDY d ••llll8d ...d coutructed two 1I28-acale '-84' __18 aDd 
_odUl.d a CODyair l/2a-.cal. ~36 for the te.t.. Tb. parpoH 
of tb••o te.t. WaD to deteralD. tbe poaltioD of the '-S4' lD 
relatloD to the ~38, ,11'1111 tbe be.t aerodJD&&lc characteri.tlc. 
101' the co.p'.lte coaflcuratloD. ID .dd1t10D, tb. te.t. were to 
prOYlde data OD loade at the att.c~Dt polata of tbe '-S4' to 
th. 8-38 .echaDt... 

OD 13 aDd 14 May 1954, repr•••Dtatlve. of TIIl.blot aDd 
CODvatr pre••Dted to WADC p.r.oaD.l a revlew of th. eD,l..erlal 
work aceo.plt.bed and diacu•••d the varlou. ph•••• ot tbe work 
wltb cODcerDed WADe Laboratory per.oDDel . 

By the .1ddle of ..~ 19~4, Tbleblot'. rate of prosr••• OD 
th. atabl11ty aDd CODtrol work polDt.d to a Deed for bol.terll11 
thle pha.e of the .allDeerl~ .ffort. The co.plex natur. of th. 
stabl11ty aDaly.l. aDd Tbl.blot'. lack of experleDce wltb tbl. 
type of probl.. aade n.c••••ry COD".lr'. dlrect partlclpatloD lD 
tbl. work. Alr....Dt w.. reacbed OD 9 July 1954 lD a cODfereDce 
3t Tbleblot tbat TIIleblot'. stablllty aDd cODtrol persoDDel would 
.01'. to CODwalr-rort . Worth for a perlod of two or thr.s aoath. to 
acea-pllab critical .tability and coatrol work under the direc­
tlOD of CODyalr'. Aeropby.lc. SectloD. 

SlDce lt had baea d.clded by the All' rorce that CODyalr 
pllot. would fly the fl,bter. aDd tbe 8-38 durla, tll,bt te.tl.. 
of tbe prototype, CODyalr pllot. wer~ to be cbecked out lD tbe 
c-47/Q-14 prlor to fly1111 tbe proatalty fll,bt.. ~ODyalr pilot. 
could tbu. becoae faalllar wltb W1D.-tlp CoupltDI tecbDlque. aDd 
procedure.. It would al.o peralt th" to co.pare tbe 88-38/.,-84'
aJ.t...ltb tbe C-41/ Q-14 .y.t_ durtDI tbe proatatty fltlbt t •• t •. 
Tbe.e cbeck-out fll,bt. were aade lD JUDe, 1854. Two Co.watr 
pilot••ere cbecked out lD tbe Q-14 aDd ••re able to aake .ucce.a­
ful coupllDI. Wltbout difficulty. 
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.\ codereDce .aa beld at .ADe 0 .. 14 Ja.....ry 19$4 to PI'''' 
..~t4e flutt.r picture of tbe coupled .ircraft to cODcerDed 
DC peuouel. At tbis ..eU... Co .. valr pelDtsd out that 
•••ic.l flutter ••• Dot a probl... Tbe low freque..clea 10­
Iv.d ..de tbe proble. o .. e of d'....lc .tabillty. It wa. acreed 
.t DO furtber flutt.r .ork would be doDe but .ADC r.que.t.d 
at aod.l te.ta be cODducted to .valuate tbe atabll1ty of tn. 
Dfl.ur.tlOD. fbl. cODfere .. ce a••uaed that tb. final coupli... 
r ......Dt .bould provid. a .. lob.r...tly atLol••y.t•• aDd ••• 
••ted toward tb...l.ctloD of tb. ak...d-azla .rr.........t. It 
• ••r ••d tb.t if lober...t .tabUity.er.Dot obtaiDed, tbe 
opoa.d .od.l t ••t. would be v.ry compllcat.d .Dd, prob.bly, 
t pr.ctic.l. 

OIl 10, 11, .Dd 12 F.bru.ry 1954, Thleblot a .. d CODy.lr 
rao..... l b.ld a ••1'1•• of •••tlDKB to r.vl.. the .t.blllty 
d co..trol work acc08pll.hed by Tbieblot ...d CODvalr. Tb. 
rpoae ot the cODtereDc.a .aa to .yaluat. aDd ••lect a ba.lc 
llpllaa arra.....Dt. 1I0re .paciflcally, • c08perlaoD of 
l.blot'a .ork aD tb. fi,bter tr....lo-pitcb-.Dd-roll ayat.. 
d COD••lr'••ork aD the akew.d-aal••yat.......d.. ID 
D...ctlo...ith tbe etabillty aDd cODtrol work r.wi.. , tb. d.ei,D, 
ructural, aDd dYD..ic .odel tnatlD, aepect. of the project ••re 
.0 diecua••d. Ae a r ••ult of the r.vi.. , CODv.lr aDd Tbleblot 
tually .cr••d that work ebould proc••d OD d.ei~ .Dd .tudy of 
• .k...d-axl. eyetea alDce tbe coapari.oll .tudl•• ebowed lt to 
.0 d.flDit••dvaDtacea over the eyet•• whlcb la free iD pitch
droll. Tb. prlaary reaaOD for a.l.ctlac tb. ek..ed-aal. over 
• free-1D-pltcb-aad-rol1 .,.t•• ••• to obtaiA a .,at...bich, 
.ppe.red, could be .ad. lDb.r...tly atabl. lD tbe crut.... 

upled cODti~ratioD. -'aODI other corollary ad'.Dta,e. tbe 
...d-axl. proal..d probable .1ial..~tloD of a coaplea autoaatlc 
l,bt co..trol .yst... 

Tb. decl.loD to 10 to tbe ak..ed-axle arra........t .a. r.vi..ed 
th 'ADe per.o..D.l .t 'ri,ht-PattorBoD All' Forc. a.•• OD 18 Fobru­
,1954. '&DC cODcurred wlth the decleloD to ,0 to tbe Bk...d­
1••y.t... 

A. tbe coupllaa ..cb.Dle. layout. de••loped, lt bee... 
pareDt tbat proal.lty fli,ht teetlD, of the flchter to tbe .iD, 
th. 8-36 .lth .ock-up typa Mcha.. l .. lD.talled w•• d.elrabl. 
ezplore the probl... of fi,ht.r appro.cb, eff.ct. of .1"I-tlp

rtie•• , flyt.. iD po.ltioD for l .. ltlal cODtact, aDd .ffect. ot 
rbu.leace. '&DC, 1 .. F.bruary 1954, reque.ted CODyalr to lDC lude 
••• proal.tty tlllbt. lD th~ Taa-T08 procr•• • 

, • LASSIFIED 
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DuriDC October, 195., Tbi.blot ca.pl.t.d tb. operatlDI 

.ock-up wblcb wa. u••d tor d..oa.tratloD ~•• at tb. Alr 

Porc. Da••lopaeat lallD••rl.. ID.pectioD (DII) b.ld 18 ..d 17 

No...ber 19~. "pr•••Dtatiy•• ot Bdq USAF, Bdq ARDC, WADe, 

fbi.blot, aDd CODvair partlcipated iD tb. iD.pectioD. Ioae 3 • 

....qu••t. tor Alt.ratio.." (IFA.) w.r. wrltt.D, 21 ot wbicb re­

quir.d act loa by the Air Pore. Board. At tb. 011 it wa. aDDouac.d 

DY the Air Pore. tb.t tb. Taa-fa. proJ.ct wa. DOW .trictl, re••arcb 

aDd d.Y.lopaeDt, .1Dce tb. Strat.lic Alr Ca.aaDd'. r.qulr...Dt 

tor .acb a .y.t.. bad be.D caac.lled. 


'ollowiDI tb. DII, Tbl.blot adwl••d COD.alr tbe, wer. iD aD 
ov.rrUD cODdltloD aDd would D••d addltioaal tuada to coapl.t. tbeir 
work. CODvalr t.aDd1at.ly ~tarted pIa.. for aD lDy••tilatioD of 
all pba••• at fbl.blot'. work aD ProJ.ct Taa-faa. Arra.....Dt. 
w.r...d. to .at. aD oa-tbe-.pot r •• l.w at fbl.blot OD 6-7 Jaauary
1955. 

a, tb••Dd of .0Y••ber, 1954, all tb. Tbl.blot .tability aDd 
cODtrol ...l...r. wbo bad beeD at CODyalr .1DC. AUIU.t r.turaed to 
Tbi.blot witb d.flDlte a,r....Dt. OD wb.t work wa. to be ca.pl.t.d,
ba.ed OD tb. work th.t bad beea accoapli.b.d at CODYalr. 

CD 6-7 JaDuary 1955, a ••••a-aaD CODyalr te.. vi.it.d fbi.blot 
for tb. purpo•• of reviewi.. tb. o••rrUD CODditioD aDd .valuatiDI 
tbe • .,iDeerlDI work yet to be coaplet.d. A•• r ••ult of tb. re­
.iew, CODvalr d.cid.d to a••l.t fbi.blot by .upplyl., .DliD..r. to 
.uperYl.. tb••ccODpll.~Dt ot tbe reaDiDiDI work. All work OD 
tb. autoaatlc fll,bt cODtrol .,.t.. wa••topped .iDC. lt wa. t.lt 
that ..oulb labar.at dYD&D1c .tability ot tbe coupl.d alrcraft . 
would be obt.in.d by tb••k.W.d-.Kl. arra......t. fbl.blot 
drattlDI ..tboda w.r. r •• l ••d to I.t tb. aaKlaua output witb tbe 
.1DlaUD • .,lDeerlDI "Dbour.. Tbe reaD1D1DI .l.ctrlcal d••iID 
w•• tr...f.rr.d to CODyair to bett.r .Kpedlt. tb. coapl.tloD of 
tbi. eork . A Dew .DI1D••rlDI .cb.dul. wa. pr.par.d wbicb .bow.d 
coapletloD ot .11 .DI1D••rl.. De.d.d tor tbe tlr.t pba•• of flylDI 
bT 1 Aprll 1955. No D.W .cbedul. ea. pr.par.d for tb. flr.t 
flllbt ot the .1rplaD•• , .1DC. lt wa. a,r..d c.rtaiD bardwar. 
would Dot be r.qulr.d for tbe flr.t pba•• of tlylDI' All utllltT 
provialoD••ucb •• fuel tr.D.f.r, bot alr aDd pr•••urlaatloD pro­
vl.lo•• , .ad IF-S.' eDC1D. cloeur. door. w.r. Dot to be t ••t.d 
darl.. tbe flr.t flllbt.. To I.t the flllbt te.t pro,raa .tart.d, 
aDd 1D the iDt.r••t of .at.tT, lt wa. alr••d tbat tb. tllcht pro,raa 
would be d1.1d.d lDtO two pb..... fb. flr.t pba•• would be tlilbt 
te.t. wltb ODe IP-S.' oDl, Lad wltb oDl, the be.lc coupll....cbaDl.. 
lD.tall.d. Th. "CODd pba•• eould lDClud. tb...coDd ar-84P aDd 
all utll1tl... Wlth thl. r••rr......Dt of tb. flllbt t ••t protraa, 

tr 
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Coavair a~baitt.d a coat propoaal lor the dymaaic aod.l 
t.at1al prQlr" oa 11 Aucuat 19~4. ~. t.at prOlrea waa pro­
poaed 1a two parta. Tb. t1rat part ~oaaiated of a..i-apaa 
teata to be acca.pliah.d at David TaJlor Mod.l Baala. Th. 
a.coad part caDaiat.d of a teat OD the eoapl.te aod.l co.ficura­
tioa for fillal proof that the a.lected ura.._at waa atabl•• 
TIIi. full-apaD teatilll w.. to j • . aeca.pUahed at the IfACA lADll.,. 
A 1r rorce Ba.. 19-foot p.....ur. t~a••l. 

A. a r.a~lt 01 the p .. obl....acou.ter.d 1. acco.pli.hi.. 
the .Dlift••riAi work. it bee... obYlou. that adela, iD the 
.tut 01 flilbt t ••tilll would ....ult. ".cb.duliaa wa. Dot 
atte.pt.d at thi. tt... bow.v.... aince COD.al .. waat.d tt.. to 
e.aluate the atabi11t,. aad coatrol work i. ord.r to bett.r ••t 
a .cb.dul•• 

Th. d.ailD. fabricatioa. aad in.tallatioD of tba aock-up 
co~plial ..cbaDi.. oa the l.ft-haad wi.. tip of 1B-38' 10. 49-2707 
a.d OD tb. rilbt-haad WiDI tip ot .,-84' airplaa••0. 51-1848 
wa. coapl.ted ia lucuat. 1954. Tbe firat proalait,. tlllbt wa. 
held oa 28 luCU.t 1954. tbe aecoad OD 27 AUCU.t 1954. aDd tb. 
third aad laat OD 29 luCU.t 1954. The purpoae of tba p .. o.lalt,. 
tll.ht. wa. to qualltati•• l,. evaluate .tt.ct. 01 dral d~. to the 
co~pli....chaDi... approach path. to tbe coupli.. booa . ett.ct. 
ot 8-38 wl..-tlp vortea, ettect. ot t~rb~leace cr.ated b,. the 
coupllD, aock-up, .ttects ot tbe 8-38 propellera. aad tb. 
t.aaibilit,. ot ••tabliahi.. cODtact. ".ulta ot tbe proai.lt,. 
tlllbt t •• t••bow.d RF-84' approacb aDd flilht iD proxl.ity to 
the 1B-38 ..chaaiea to be .uch that coatacts aad coup11Dla to 
the R8-38 ..cbaais. were eon.id.red tea.lble. 

The d,.maaic .odel wiad tunnel te.ts ot the l/2~ecale 8-38J* 
a••i-apaa caatil••ered wial wlth a l / 25-acale RF-84' tllbte.. 
attached at th. wlal tip were run at the Davld Ta,.lor Mod.l 
BaaiD duriDI the period ot 6-27 Octobe.. 1954. Th. purpoa. ot 
a..i-.paD d,.maaic aod.l W1Dd tUDDel t ••ts wa. to dete"'iDe the 
ettect. of .ariou. d••iID aad pb,..ical per...t.rs OD th. d,...ic 
atab1l1t,. of the coupled coapo.it. cODtllurat10a. The re.ult. 
ahow.d the .k.wed-axia to be .table ov.r a ra... ot .ke..DDll.a. 
Tha data wa. u.ad 1D tha d.eiID. uDt1l eucb ti•• a. tbe tull-apaD
aodel t.at r.aulta could be obtaiDed . 

OUri.. October, 1954. Coavalr leaued a DeW acb.dule fo.. th. 
firat fl1lbt. fbl. achadul. wa. baaed Oa co.platloD of all 
eDll...rlDI bJ Thl.blot oa 1 'ebruar, 1955. TIll. acbedul. 
called tor flllht t ••t!DI to be,i. 0. 21 Septeaber 1955. 

Ut'ClASS FlED 
*The 8-38J .od.l WaD u••d beeaua. of availabUtt:: . 
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A deci.ion waD al.o aade a. to the report. that Thieblot 
would be required to prepare and . ubait to WADe to co.plete 
tbeir work. 

Mod.fication of the RD-3er rilht-hand wiD« tip and in.tal ­
lation of ~he couplinl aechaniaa had p~ocre••ed to the poiDt 
where .t.tic proof load teete were .tarted iD Septeaber, 1955. 
Provlaiona were aade to .pply drac loada aDd v.rtical lo.d. to 
eiaulat. eu.t. on the ficht.r in both ei..le-point and two-point 
positiona. In tbe fir.t pba.e of tb. proof load t.at., a 
poraaneDt bucklinC of the .econdary .tructur. of the tr.ili.. 
edle of the WiDC occurr.d at 100 perc.nt of tb••taul.t.d ulti ­
aate load. Addition.l r.inforc..ent of the wi.C .tructur. wa• 
• ccaapli.hed and tbe atatic proof load t ••t. w.r....in applied . 
The teat. w.re coapleted durinl Roveaber, 1955, with no furtber 
difficulty . Sprinc conatant. for the aB-36 couplinC aacbaDiea 
and winl a.aaur.d durinl tbe.e t •• t••bow.d approxiaat.ly • 85 
porc.nt incr•••• in chordai•• bendi.. ricidit7 .nd a 45 perc.nt
d.cr.a•• in tor.ioDDl ricidity froa calculat.d valu.. . Th. 
vertic.l bendiD« rllidity .1.0 incr••••d .1iChtl,. It wa., 
tber.fore, n.c•••ar, to u•• tb••• new v.lu•• for .tability .Dd 
~ontrol .naly.i.. DuriDC thi••a.. period, .tatic proof lo.d 
t.et. were coapleted on the RF-S4F winC and coupliD« ..chani.. 
wi thout any difficultie•• 

Ivaluation t.et flilht. of tb. RF-S4r .irpl.n., ••rial Ro. 
51-1S4S , without WiDI aodification or the coupli.. aachani.. 
inst.lled, w.r. conducted betw••n the latt.r part of October, 
1955, and the aiddle of Woveaber, 1955. A total of .1.veD 
flilhte WaD cODducted for the purpoe. of det.raininl the 
opttaua operatinc condition aDd aircraft control confieuration 
for initial flilht teata of the prototype co.po.ita confieur. ­
tiOD. A. a r.ault uf tbea. flllht te.ta , the optiaua operatinl 
conditione were eatabll.hed .a lS5 knot. lndlcated alr.pe.d, 
15 , 000 feet altltude , 10 percent flap extenalon, .nd a atick 
daaper a.ttinl of 4 . 0. Stick break-out forc•••ncounter.d were 
con8idered in esc••• 01 d••ired vklue. tor botb ailerOD aDd 
atabilator , but adequate control could be ..iat.ia.d. 

The coupllDS aecbanlaa Oft RF-S4F airplane, .erial Ro. 51-lS49 , 
.aa coapleted in Dac.aber , 1955, aDd alDor adJuat..nt. w.r. aade 
on both th. RD-lB' and RF-S4' coupli.. a.chanl... in prepara­
tiOD for operational IrouDd t ••t •• 

Puri.. Dac..ber, 1955, it bee... apparent that coaplatioD 
of .tability and load anal,.e. au.t be .xpedit.d beeau.. of tb. 
rapidly approachl.. flilht dat., aDd Thi.blot Aircraft Co.peDY 
••••0 advi"d. 
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wa. felt that tbe flr.t flllbt. ailht be poe.lble a••cbeduled 
r 21 8ept..ber 19~5 or elo.e eDoulb .0 DO r••cbedule wa. lD 
d.r. SUba.qU.Dt dlfflcultl•• dld d.fer flr.t flilbt date 
m.lderabl" howe.er . 

DrDa-le W1Dd tUD.. l t.et. of a 1/2~.c.l• .adel 8-38 wlth 
2~.cale aodel ar-84P fllhter. coupled at eacb W1DI tip were 
m at the RlCA II-foot wlDd tUDDel, La"le, Air Porce Ba.. , 
rliDla, durlDi Pebruary aDd -.rch, 1955. The purpo.e of 
••e te.t. wa. to det.ralDe tbe eff.ct. of .&riou. de.11D aDd 
,.lcal para-et.re o. the d,Daalc etabl1ity of tbe coupled 
at.. wltb tbe ~ber .odel approxiaatiDI free flilbt ae ..arly 
po••ible. Th., alao pro.ld.d a ..aDD of eubeta.tiatlD1 a.d 

te.dlD1 the ...i-epaD te.t reeulta aDd iD.e.tilatiDi effect. 
boaber r111d bod, aDd aDtl.,...tric d.lr.e. of fr.edaa. a.­

It. of the.. te.t. deaon.trated tbat a akew-aDil. could be .et 
r wblch tbe coapoelte co.fll~atloD wa••tabl. tbroulb aD 
c.ptabl••pe.d raDie. 

A.lde fro. th. proble. of atablllt, .be. i. tb. full,-coupled 
Df1luratl0., tb. eiDlla-polDt or lDitial latcb-oD- .tabilit, 
quired co•• lderable aDalyai. aDd t.ata. OD 7 July 1955, CODYair 
aOD8trated tb••iDlle-polDt fl,ability to tbe Alr Porce, u.1D1 
aDalOI .1aulator. The purpoe. of tbe t.et. wa. to qualitati.el, 

a'uate tbe fl,abillt, of tbe RP-84P Wb.D attacbed at a elD11e­
iDt Dear tbe fllbter wiac tlp to the WiDI tlp of tbe R8-36. 
ie eyet•• wae ei.ulated on eD ...101 eoaputer, wblch Wa. iDter­
D..ct.d witb tb. Coavalr cockpit aiaulator iD aucb a aaDDer 
at tbe pllot could "fly" tbe .s..ulator · OD laatruaeDt." aDd 
aluate bl. capability of cODtrolllac tbe airplaDe. 

Aa a prelialDary to tbe RP-84P/ RB-36 e.aluatloD, tbe cbarac­
rletice of tbe Q-14/C-47 were .iaulated. Aa tbe two Conyalr
Iota and Duaeroue otbera had flowD the Q-14 wbile attacbed In 
Dlla-polnt to tbe wlDi of a C-47 alrplane, tbls .iaulatlon waa 
de to cODfira tbe RP-84r aiaulatlon and to provide a positlve 
ana for tbe pl1~t'. coaparl.oD . 

The re.ulte of tbis anal,sis .howed that tbe sincle-point­
-attac~nt conditlon, tboulb atatlcall, unstable, could be 
ntrolled by tb. pl10t at all flicht cODdltion. exc.pt perhaps 
••vere turbuleace. 

A co.fer.Dc. was beld at CODYair-Port Wortb o. 8 Jul, 1955 wltb 
pr....tatlY•• of WADe, Thi.blot Aircra1t CaapaD" and Convair 
...nt to r •• i.w tbe atablllt, aDd co.trol work. At tbl. tiae 
• work reaalD1DI to be acco.pliabed b, tbe Tbleblot Alrcraft 
&paD, prlor to tbe tlllbt t.at prolraa wa. deflDlt.l, e.tabli.bed . 

uNCLA SIFIED 
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",. fir.t flilbt .itb botb tb. RB-38r ••d "-84r Ta.-Toa 

a1rpl....... _d. OD 14 April 1966. 'I'll. JllU'poe. of tbl. fUlbt 
••• for RB-aer .bak.dO'llll, Pro,,1a1t1 cbeclla, .ad .i..l_poiDt
cODtact.. It ••• fouad tbat tb. prototJPe cODflsur.tloa per­
fo.....d "•••DU.ll, tb....... dld tb.··aocll-up 111 tb. pro,,1alt,. 
fUpt t ••t.. 81:11 COllt.Ct., .11 of .bort duratloD, _re _4& aDd 
1t appeared tbat tb. filbt.r .ould be .tabl. &ad cODtroll.hl. 
1& .tacl_poiDt. ID aakSBI coatact., difficult, ....acouat.r.d 
.itb tbe &8-aer rac.i••r b.ad r...18i.. tilt.d about tb. pitcb
ul. Wldar ••r<l4JB&Blc loada. The ar-au probe Uppel' ja.... 
• Ulbtl, a.&Z.d OD the l ••t co.t.ct. Tbe &8-aer Hc~i••r b••d 
.prl.. loada about tbe pltcb ui•••1'. lacr....d aDd tb. d.BAled 
probe j ..... repair.d. 

A coaf.raaca ... b.ld at COD.alr-rort Wortb OD 18 April 1958 
to diacu•• flipt t ••t pla... "pre..atatl••• fr.. tb. UIlI', 
ABDC, WlJ)C. Tb1eblot .ad COR".lr we..a lD .tt.adaDe.. It ... 
alP'..d that tbe D."t t.o fUlbt••ould be d..ot.d to furtber 
•••luatioa of .i..le-poi.t .tabilit, aad coatrollabillt,. ",. 
flrat of tb... two flipt••ould be .itb botb forward .~ .ft 
latcb•• iaoperatl". a.d. If ~ucc••aful. tb. forward latcb .ould 
be ..d. operatl•• for the ..co.d flicbt. 'I'll. aft latcb ... to 
be ..d. operatl•• aft.r .ati.factor, ."aluatl0. of coupll..- a.d 
1'.1••••• wlth tb. forw.rd latcb operatl••• 

Bet.... 24 April 1958 .Dd 8 Ju•• 1958 . tb.r•••1'••1•••• 
c.-po.lt. fl1Cbt t ••t...d.. aiDCle-poiDt aad two-poiDt coupli.... 
a•••11 a. 1'.1........1'•••aluat.d duri.. tbe.. flllbt•• 

Tb. Rr-84r .a. tow.d iD tb. two-poiDt poaitl0. for appro"l­
..t.l, 23 8i.ut•• OD flllht Mo. 11 ..d 4~ 81Dut•• OD flilbt Ko. 
12. 'I'll. Rr-84r appear.d to be ••1', .table duri.. all operatlo... 
o.cl11.tloD. r ••ulti.. froa 8ild upeet. lDduc.d about tbe fllbt.r·. 
pitcb ."i. duped out 1. frOll 0 •• to tbr•• cJC1•• . 

At tb. coaclu.iO. of flipt Ko. 12 0. 8 Ju•• 1958, all work 
OD proj.ct Ta.-Toa .a. t ..poraril, auape.dad bee.u•• of d.pl.tloD
of fUDda. ."c.pt for .taDdb, ..i.t.DaRC. of the a8-ae a.d the 
two "-84r alrcraft . 

The Alr rorc••a. lat.r••t.d lD obtai.i.. furth.r at.hilit, 
fliCbt data to uaa for corralatloD .itb tbe .tabillt, calcula­
tiOD. tbat bad bee8 _d.. COR.alr .... tberefor•• r.qu••t.d to 
aubalt • propoe.l coy.rl.. coat. od acbec!ul•• to coatlaua fUlbi 
t ••U .. ud ca.plet••tabllit, aDd cORtrol ...1,.... Caa".lr ­
rort .orth prepar.d two propoaal. for • 8iDt.ua ~ffort flicht 
t.at prOlZ'u. 0... ... for co.Ua_tio. of tb••1..1e-fllbter 
flllbt t ••tl.. aad tbe otber ... for a t.o-filbter flllbt t ••t 

_ _ _ ._._oCW....... -.'! .Ii ~ lila 
ZL-
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Ground operational tests ,,·ere started 1n mid-December , 1955. 
However, Cu..rOUB deficiencies were found requiring a cOD8iderabie 
aaount of red•• lgD and rework of various components witbin tbe 
coupling mecbanisms. The major probl.m was failure of tbe RF-84P 
aft latch to release UDuer load. Necessary redesigns and modi­
ficatioDs of the coupling mechanism were accomplished and tbe 
ground operational teats .ere completed 1n Pebruary, 1956. 

A conference .a. held at Fort ~brth bet,••o repre.entativ•• 
of WADe, Tbleblot, and Convair OD 11 J.Dua~y 1956 to agaiD r.vlew 
tbe stability and control work and determine what portioD ot this 
work .a. aandatory prior to flight teata . Aa tbe result of tbe 
rev i •• of this work, it ••8 agreed that the results ot the skewed­
axi. anal,sis by Matrix equatloD wa. tbe key work requirlnc 
coaplatioD before fll1ht. At tbls time, it a180 'a8 apparent tbat 
the alipPAi;• .due to the stability and control work, .e ...11 ae the 
difficulti•• encountered ..ith the coupling mecbani.. during the 
ground operational t ••ts, would further delay first fl·i,ht--teeta-. ­
A r ••li~.nt of the Tom-To. prOlram wa. ne~•••ary at tbis t~. 
to permit aec~p11ahment ot a. much flilbt te.ting as possible 
,,1tb remaining fund.. Work .as temporarily stopped on everything 
~xcept tbe control and stability analyses required prior to flight 
teBts, and the hardware necessary to carry out the first phase 
of flight t8stiag. 

Several conferences "ere held during the aootbs of February 
and Karch to expedite the stability and control .ork. Spring 
rates OD tbe RF-84P "ing and coupling mechanism were measured 
during March, 1956, to provide data needed 1n the stabl1lty and 
control analysi8. In the 1Dtere~t of ge~tlng fligbt testing 
under way, Convair started a mlD1m\~ work program on stability 
and control and dynamic load aDalysis as a check against Thieblot'a 
work. The Convair-Pomona Division computer facilities w.re made 
aval1able to the Convair-Fort Worth Dlvision tor this work. 

An Ai~ Force Development Engineering Safety Inspection was 
held at Fort Worth 21 and 22 March 1956. Ther~ was a total of 
34 "Requests for Alteratioos" (RFAs) wr1tten. Twenty-four of these 
required eontractor action prior t o t irs t tlight . but did not 
constitute major changes that would delay the flight test 
program . 

The fir.t f11ght of the Tom-TOm RF-84F airplane, .er1al No. 
51-1849, .a. made on 13 April 1956 . The purpoae of this flight 
was for shakedown of the RF-84P with the coupling mechanism 
installed. It de_oastrated that the handling eharacteristics of 
the RF-B47 w1th the coupling mechanism lnstalled ..ere acceptable 
and very little dlfferent than the standard RF-84P. 
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A eonferenee wa. beld at Convair-Port Wortb on 27 Septe.ber 
156 between repre.eatativee of lADe and Convair to review the 
,ente of flilbt No. 18 and e.tablieb a plan of procedure from 
11. pOint OD. It WI ••,ra.d,....t.hat CODy.ir...llcw..1.d. prttpa,re an 
'Iiaeerial report coveriae the event. of flilht Ko . 18. Thi• 
•• to include findial. and deduetion. fro. a .tudy of failed 
.rt. and in.truaeatatioa reeorda; data obtained tbu. far aad 
~t aicht be aained by a eontinuatioa of the prov,raa; what 
l&D". vould be .ec•••azy to coatlDuej aDd CODvair'. reece••Dd&­
Lou a. to cont1nuiac the procru. It wall al.o &creed that 
.ayair would prepare co.t and echedule e.tiaate. for repair of 
.e daaace ineurred, and for continuatioa of the prosru. All 
tber wort wa••topped. 

By letter dated 16 October 1956 Coav.ir .uhaitted all data 
,reed to duriDl the coafereace of 27 Septe.ber 1956 to the Air 
.teriel Coaaand aad recoaaeaded that the Ta.-Toa flilht te.t 
,0Cru be teraiaated . Coavair eoasidered that tbe co.t ia 
'pairiae the daaaced alrcraf? aad coupliac aachani•• , tlaa 
lvolved in carry1nc out ~be procraa, aDd riak of further l~cl­
,nta that .ilht occur ia fliCht te.tinc were not juatlfled by 
.e additional information whieb ailht be obtained. 

A coaference waa held at Coavair-Fort Worth between repre­
,ntatiYe. of Hq. USAF, AaDC, Thieblot aad CODvair on 20 Xoveaber 
156 to con.ider Convair'. ~ecoaaendatioa. for terainatioa of the 
~Toa flilht te.t procru . After the aatter had beea thoroucbly 
l8CU•••d, Air Pore. per.cDDel appeared to be in .'r....nt with 
.nvair aad iadieated that tbey would reco...nd to their re.pec­
Lv. coaaaad. that Coavair'e proposal .ubaitted 16 October 1956 
I acted UpOD. Ko ca.alt••nt. "ere ..de at thi. t~e aince a 
Laal deci.ioa would be ..de at hicher le.el.. However, it wa. 
,reed that techaieal report. ceaerated by Thieblot would be 
,viewed to deteraine what additioDal wort, if aay, .hould be 
'Da on the.e report•• 

A coafereace wa. held at Thieblot Aircraft CoapaD1 oa 
I Dec ..ber 1956 between IADC, Thieblot, and Coayair per.oDael 
• reyi_ report. that had beeD ceDerafted il1 Thieblot aad to 
,terai" tbe final di.poaitioD of .uch report.. It wa. acreed 
'at the Thieblot Aircraft Coapaa1 would .uhait reproducible
.pie. of their report. directly to the Air Force without further 
wt e.cept for thr.. report. that were to be authorized for 
_pletioD. t'be:<e were tbe etabil1t1 and control report, .hUc 
)rce .odel "1n,,, tunnel te.t report, aDd a auwary report. 
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,rsa . Th.s. proposals w.r. subsitt.d to &Me 23 July 1956 

discuss.d witb WADe per.oaD.l OD 24 aDd 25 July 1956 at 

,Ilt-Patt.rsoa Air I'orc. lias•. 


Autllorizatioa to proc••d witb tile two-fia:bter fligbt tss"t 

,rsa wa. a:raat.d oa 17 Aua:ust 1956 . Th1B was for a .1Ilia... 

Irt procraa aad dld Dot lac Iud. til. iacorporatloa of th. 

Lltl•• coupllac lato the aB-361' aad 17-84' ..chaals. tor 10­
,Ilt. fu.l traD.f.r, Ileatlaa: pr•••urlzatloa , .l.ctrlcal pow.I' 

Ilr, .tc. PrOY1.ioa. w.r. lac lud.d , bow.v.r, tor cospl.tioa 

,.port. oa tba .tabllity aad coatrol aasly.l., aod correl. ..­
• ot f11rht t ••t data wltll wlad tuaael t.st.. Work wa. 

,t.d 1aa.dlately 111 prepar1aa: tbe RD-36' aad RI'-841', 91,rial 

51-1849, for furtber fl1,lbt testiDa: of tbe slacle-fia:ht.r 


tla:ur.tloo. Work to cospl.t. tb. sodlficatioD r.lulr.d for 

two-tla:bter coafla:uratloa fl1a:bt te.tlaa: w~. alao begaD. 


'l1pt t.atiaa: ot tb••1acle-fla:bt.r cor ' lurat,oa wah 
~d oa 31 Aua:ust 1956. Six flight. wer~ d. betw••o tbls 
, aDd 26 Septeaber 1956 to furtb.r lav•• t t. the fl1a:bt 
·acterl.tlc., .tab11ity, aad structural l~.ds of the slagle 
.ter Toa-Tas coafla:urat10a. Succ••sful two-polat coupl1aa:s 
, accoapllalled oa Daly two of these flla:bta. On one of these 
,Ilt. (tlla:bt No . 16) the IF-84' was towed In the two-p01nt 
Ltlon, witb tile yaw and pitch lock. easased, for approximately 
hour aad tweaty siautes . No dlff1culty was eneouatered witb 

;1'01 of the JU"-84' aad it wa. atabl. at all tlmes . Induced 

wi•• 08cillat1ona ot ~ S degre•• .ax1.ua aap1itude daapad 

witbout difflculty. 


Tb. l.st flisht, No . 18 , w•• sade oa 26 Sept••ber 1~56. 
' ,le-poiat coupl1ac wa••ccaspl1.bed aad 1aaedl.t.ly th. 
141' bee... ua.t.bl. and uacoatrollabl. . Yaw, pitch, aad 
l oecillatioDE occurr.d .1aultaa.ou.ly aad iacr••••d rapidly 
~plitud••0 that oa the tllird cycl. the RF-84' rolled up 
,pproz1aat.ly a 20-d.sr•• wias-up attitud.. Til. RF-84' pl10t 
;iat.d • r.l.a•• oa th. dowo-swiac aad r.l.a.e occurr.d at 
;0 45 d.a:r••• wiaa:-dowa .ttitude with. cons1derable .hudder 
,c.d 1a tile R8-36 .1rcraft. A. the RF-84' l.ft the R8-381' , 
aB-36' r.c.iv.r h.ad •••••bly f.ll fr.e . Wb.tller r.l.a.. 
fro. pilot iaiti.tioa Or fro. the autasatic roll rel.a•• 

••ai.. wa. a.vor d.fiaitely ••tabli.h.d. A .afe and UDEV.Dt­
1.Ddlac w•• sads by both aircr.ft . Post-tlllht iny•• tilation 

,alsd "Jor d"',s to til. coupllac ..cbaal.. and the W1Da: 
.tructur. of both the RF-84' .nd RB-36. 

.e!... lEO 


http:aircr.ft
http:pproz1aat.ly
http:1aultaa.ou
http:1aaedl.t.ly




Ut'ClASSIFIED 
Authorization to proceed with work on outatandin, Thieblot 

And Convair reporta waa ,ranted by the Air rorce On 17 January 
1957 aince there were aufficient funda available to coaplete 
thiB work. Thieblot Aircraft Coepany WaB notified of this 
author"hation ancT work ";as Btarted by both COllvalr and TIrlebl<>t 
to coaplete all reporta. 

Official teraination of the fli,ht teat prosraa waa received 
by t.tter Teraination Botice dated 28 Karch 1957 . Thla teralnated 
tbe balance of the incoeplete work except for preparation and 
aubaittal of enlineeriDS reporta and data. resoval of 1Detr~ 
••ntation froe the Ta.-Toe aircraft, preparation and delivery of 
RB-38r, aerial Bo. 49-2707, and Rr-84r aircraft. aerial Moa. 
51-1848 and 51-1849. 

All instruaentation was r ••ovad froe the three Ta.-Toa air­
craft. RB-3sr aerial Bo. 49-2707 was prepared for a one-tie. 
tli,bt, delivered to the Air rorce on 8 Kay 1957, and waa flown 
to Davis-Montban Air rorce Bas. , Arizona. The two Rr-84r air­
planeB ware shipped to Hill Air rorca Base, Arizona , 10 July 1957 
without being returned to their original configuration in accord­
ance with Air rorce instructions. 
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DESIGN 

A. DESIGN OBJIICTIVIS 

·1'b.e ··t.o_p~• . Y.1.o\la .iol-tip couplial prOlra•• aoa1tored by Wri,bt 
Air Developaeat Center served &. & basis for e8tabll.hLng .~be . re­
qUire••nts of Project To.-Toa. Tbe over-all de.ign objective .a. 
to develop a fully operatioDal 'iDI-t1p coupl~n& .yat.. for tow1nl 
aD ar-84P paraaite a1rcraft OD e.ch .iDI of a 8-36. Tbi••,ate• 
••• to be 8ucb tbat tbe paraaite aircraft could abut ~O'D it. eD,iD., 
clo•• it. air induction .yate., aDd be auto.atic~ll, atabilized .bea 
••chanicall, coupled to tbe .iDI tip of the 8-36 . In coupled fIilbt , 
the RF-84P para.!te .a. to be supplied With cockpit beating, venti ­
latioD, pr••surizatioD , oXYlen supply . electrical po'er, aDd refuel­
ing aDd defueliDI froa tbe 8-38 carrier. AD lDterco"uDi~tiOD 
.,.tea bet.een tbe RF-84F and 8-38 .a. a180 to be provided. 

Tbe d •• iID of a coupliDI a.cbaDi•• for pick-up aDd to. of tbe 
filhter .a. tbe first major problem to be solved. Tbe tyO basic 
objectives for thiS .echaDi•••ere to provide a four-foot square 
tarlet for initl.1 contact bet••eD tbe two aircraft aDd to provide 
a tully auto••tic rel.a.e for tbe paraaite .ben tbe roll aDgle 
reached a preset value. 

The de.ilD of tbe ut11itie8 coupl!nga and de-coupliDg also 
presented aajor problems. The objectives here .ere buIlt arouDd 
tbe Deed tor reliable and safe operations during coupling and de­
coupling in fligbt . 

8. PRJ-DESIGN STUD'ES OF A COUPLING MECHANISM 

Tbe confiauration8 studied cODaiated of a forward couplinl 
poiDt about .bich tbe parasite aircraft .ould - at init!al coupliDg ­
be free in pitch , roll. and ya.. Varying degre•• or reBtra~Dt kt 
an aft coupliDI point .ere considered. Tbe tirst desilD efforts 
eODsidered utility coupliDgs located at or near tbe lorward eoupliDI 
point. Pour ba.Ic confIgurations .ere studied (Reference 29). 

The first configuration studied ••• & drua-type eouplinl mecb­
aDl... Tbi. consisted of • drum carried on a parallelolr•••bicb 
.a. extended froa tbe .inl tip of tbe 8-36 to provide tbe horizoD­
tal ~1.0D.ioD · of tbe coupliDI tarlet. The vertical di"Dsion of 
the couplinl .ecbaDis••a. provided b, vertically openinl t,pe 
jaws aounted 00 tbe Rr-84F .iDI tip. Tbe principle. of thi. ap­
proach are sbo.n by Jl"ipr.. 1 throul"h 4. All uti1It,. connec­
tion8 .ere through tbe drum-type coupllDI .ecbani... Tbis confi. ­
uration .a. Dot carried p••t the layout study .tage aDd DO detailed 
d •• ian .a...de. 
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Tbe ••coDd cODfilur.tioD .tudi.d •••••a.t-type cu~pliDI 
~.Die.. It conai.ted of • cylindric.l ••• t that .at.nded frow 
. • inl tip of tbe 8-36 by .eane of • bydr.ulic actu.tnr .nd pro­
.ed th. borizont.l di..D.ion of tbe t.rl.t. The vertic.l di.en­
'D for the t.rl.t ••••I.in provided by vertic.lly OpeDinl type 
.• IIOllDt.d OD tb. IF-84P .inl tip. Tb. pi tcb. roll. .nd y.' 
.•••r. pro..1d.d by • b.ll jOiDt built iDtO the j.... After 
plin,. tb....t ••• retract.d until th. p.r••it. r ••ch.d the 
1, coupl.d po.ition. A fleaibl. coupliD' .t • poiDt clo.e to tha 
••rd lock ••• pro.. id.d for the utiliti•• conn.ction. Piaur•• 5 
OUlb 6 .bo• • 0 •• of the det.il. of th~ .tudi••••d. On thi. 
fiauution . 

A tbird .ppro.ch to tbe forward aecnani•• w•• a b.ll-and­
ket .rr.Dle••Dt c.rried on a par.llelolr•••ttacbed to tbe 8-36 
I tip. T.1•••t.Dded to for. tbe four-foot borizoDt.1 dl.eD.ion 
tbe tarlet. Tbe .ert ical dl••na1oD tor the tarset ••• the •••• 
tie.lly openiDI type j ••• lIOuDt.d OD tbe .iQI tip of tbe Rr-84P 
craft. Initi.l .tudie. con.id.red a.kinl tb. utl1iti•• CODDec­
D tbroulb tbe b.ll-.nd-.ocket jOiDt. Tbia did Dot .ppear fe.ei ­
and cona1deratloD ••• 11••0 to ••k1DI • aeparate CODDeetion for 
fu.l adj.cent to the forw.rd coupiinl point. Pl,ur•• 7 

oUlb 8 .ho. det.il. of tbi. confiluratioD. By tbi. ti•• the 
uir••ent. for. Y.' lock .t the .ft po.itioD of the couplinl 
haDi•• b.d be.n fir.ly ••tlbli.b.d. Thi••aa to provide co.­
te ya. r ••traint but no pitch re.trlint. Tbe 'irat de. lin con­
_red for. re.r lock con.i.t.d of a V-sh.ped track on the filhter 
.inl tip .nd .n overc.nt.r .ed,e lock on tbe B-36 .iDI tip. 

_ Piaure 8 ) . The lock .utoaatically enl.,ed .b.n tbe forw.rd 
plinl point .1. r.tr.ct.d to brinl tbe Rr-84P into tbe fully 
pl.d po.itioD. Th. r.l•••••ecb.ni•• for tbe re.r lock ••• cou­
d to th. forw.rd lock r.l..... Con.iderable .tudy wa••ad. of 
• coDf1luration. 

Tbe fourth confiaur.tion .tudi.d .a•• univ.r••l-joint type 
lard couplinl joint c.rri.d on • p.r_llelolr•• att.ched to the 
a winl tip .itb .n 1ft eouplinl point pro.. idinl full re.tr.int 
the filbt.r in pitch .nd y... In principle , the forward eou­
"I point ••a ai.ilar to the ball-and-.ocket cODfiaur.tioD. The 
lard eoupliDI poiDt OD the bo.ber ••• lIOunt.d on •••• of pitcb 
roll. Th. y•• a.i••a. pro.. id.d on tb. filbt.r. Initially 

utl11tl•••ere t.k.~ tbroucb ODe coDnector located adjacent to 

forward lock. The prlaclpl.. of thl. coDflcuratloD are .bowD 


'iaur.. 9 throUlh 11. (lOTI: A. th. d••iln prolr••••d the 
l.ion .....de to locat. all utility coupliDI••ft of tb. r.ar 
plinl POiDt). 



'. ~ "I . ........ ...... 

,. ... ~ 

1[ . ,_... '~ . '" ... .... - ,,',.-_. ' . . " 
FOR COUPUIIO a'LE"IE 

• PAIIID(O co..-ro..,. h. • UTLJ.....U "­ . 
;. ....\. 

j - , -"":' 

to 

'" 

)0'" ~=lI:ii JO.r. 
, 

. . 

, / 

I 
~ , 

TU...·U:a/ COU'PLDIO LAMe.I / HALP ... M.J.~.-... / 9-l.......U. 

I - ~ "~,, " .J:..- _"UfO opa. ,A._ 

I '"'*'In) 
SECTION A-A 

FIGURE 5 - MAST TYPE COUPLING - FIGHTER JAWS c:: 
:z: 
(;.­
:I,,; 
( 

•• 

• o·j+f1i I h 

, , 




= = 

-- .............. 
 -
'. f'" 

I 

. ' I 
\ 

\ ., , , .-­

\ 
I ~I 

~ .... 
J 

.. 

'\:
/ '" 
'" '" 

, 



- - -~ -
4> " __•• -

Slfl 

.... ....­
I­I 

~~-- - --

; - -- • 
.­I-

JaMALLaL .AII 'UrJ'OltT 
LDlWAO. 0" ~•• 

"'-ntACI 
SI!CTtoH AA 
."."nD ... 

L--­ __ --=-== 
TlfAILf;'O .OCR - - -

aoYlER WING 

. -. nAca -

...L.
_/ 

FIGUIII 7 - BALL AND SOCKET JOINT COUPLIIIG - APPIIOACH COJflllTlON 



P ....ALLI :.. OAII .UI'PO_T 
" LIN.....Wr: LOCIUCO '" '-J..AC£ 

AULtC C" YLlNnlta ",lye _ , /, 

BOMBfR WING 

l 

, 
./ FIGHTER WING 

./ 

lOW 

r­
("-- -__ "15 .~ 

. ~

-- - Jr--' _.=- - ~ 4 ~


L --.'- --_. --_..--­

/' 
-1'" 

' -

BOWSER WING Ill" 

., " II)
COU~L'NG 

"'Ll AND ~()( I(f" ' 'n l~' ,,,' Pll~(. - (Ol'PlIltC AliI) JAil COWIHT ' 



"7' 

..::,:,~­ - .... 

-l "., .. ' D 


~~ ••..-

. , 
I 

t ­
, , 
t j 

•I , I 

:II.,... 
'" 9 
'" 

~ 

u... 
... 


OIl 



.,..... P laUF 
{ oa"••AL AI:".N~"RT 

••• TL'....... ' l.OCll COCIUD


• ... TL,,-...oM LOCK ....UMO y". LOCI: 
-.-....... .... TL.I'.OM
~ .. L . II!:. \. " " . "IGHTU arot . .... TU'.Otl••• i 

\ 'PA~ .I•... - . ll:, w 
.:/' , . , -. I , 

-" r=l! 
II"~ 

i •l.. . \'. 
" 

YAW CKIfTEt LOCI('-
BONnIUt .T.... ".0.. .. 
":: ', 8D TIP 

( 
PIGHT"1t ITA. M,.OJ,I

OaTAIL 1IiOtIall.~OCII:-"'" ~--- T>CBD .",.

"~YOLPUUM.~ ~ . ,...,'
"TAlL or 'Wl.ooAllto&l.II:C Q~/ 

_.T~TIt...,.. /',.' "- f"· lItOTa v ' , J;
nAJIII••• UMIT 011 ~•• 'w ,­"'.U APT TO aJfGNl& A ,mal) / 

1JW1T 0" P'QHTa. 
 " .'" 

c...:....-n 
'IGUllIl 10 , Ulil V£RSAL J Olin C'OUPLIN(, COUPLED CONDITION r ­

• ~ I en "-...":r­ - I
ei'> rn 
,,1') C- t' 


),1 


http:TL.I'.OM


• 


' . 

• 

I 
~ 

\ 

·c..J 

........... 


(
, ~ ,

••
wi 

• 

• 

~ 
•· : j 

..
W I 
! c 
~ ~ ~ 
~.~ 

u•. ~ .. 
~ ~ 

d ... ... 
'1. 
g ~ 
•
i 
9 / • • 

' ../" " 
" 

. ss­
-
,

o••c 
I" 

.... .... 

~ ..... 
.- -' 



.. 
w 

'".. 
:>: 
w 
l 
~ .... 
t ­.. 
t ­
o. 

'" .. 
;!!.. 
'" 

.. 
~ .. 

32 




UNCLASSIFltD 


Tb. d••1C••tudl•• bad orlci••ll, be•• ba••d OD • for.-.Dd-.ft 
hiDC. liD.. aa.•••r, f.irl, ••rl, iD tbi. portioD of tb••ork 
COD••ir COD~uct.d pr.li.1D.r, lDV••tlC.tio.. ba••d oa pr.dict.d 
fl••lblllt, cbaract.ri.tici of tb. 8-31, tb. coupliDI ..cbaaie., 
.Dd tb• .,-8., .iac .bich iad1cat.d tbat ••k...d hi... liD••ould 
pro.id••t.bilit, for tb. ricbt.r .itbout tb. ua. of auto..tic 
coDtrol.. Th. ba.ic id••••tudi.d b, Thi.blot Aircr.ft Co.paa, ••r. 
r ••dil, .d.pt.bl. to tb••k...d biDCe liD•• 

A. tb. r ••ult of tbe d••iID .tudie. b, Thleblot OD tb. four 
coDfieuratio.. of coupliDC ..chaD i ••••atloDed abov., lt .a. d.t.r­
.1Ded tb.t tb. fourtb approacb--. UDiv.r•• l-Joiat t,pe de.ila--.a. 
tb• .o.t f.a.ible. Th. coDcept. of tb. parallelo.ra. OD tb. 8-36 
.iaC tip to .upport tbe uDi••real J01Dt, tb••ertlcall, opeDiDC 
t,pe Ja•• att.cbed to tbe .,-8., .iDI tip, aad a 20-d.cre••k..ed 
biDle 11D•••re fi~l, ••t.bli.bed •• tb. ba.ic coafieur.tioD for 
tb. coupliDI .ecb.Di•• duriDI • coDfer.Dc••DOa. WADe, Thiebolt, 
.Dd COD••ir iD Februar, 1954. 

A•• r ••ult of .d~itioD.l aDal,.e. or tb. ek...d biDI. liDe 
CODC.pt, aDd ...i-epaD .iDd tUDDel t ••t. coDducted at tbe David­
T.,lor ~d.l ".iD, • deci.ioD .....d. iD Ko...ber 1954 to cb.Dle 
the .k...D.l. fro. 20 de.r••• to 15 d.lr•••• 

It .a. oDl, durial tbe lat.r .t•••• of tbe d••lID .tudiee th.t 
• pitcb lock, a. w.ll •• a ,a. lock, .a. firel, e.tab1i.b.d ae beinl 
requir.d at tb. aft attacb.eDt. Tbe firet de.ilD con.i.ted of • 
·puck" iD ODD fac. of tbe wadee of tb. , •• lock .hicb .a. forced 
.laiD.t tb. V-tr.ck b, b,dr.ulic pr•••ur••Dd tb.r.b, provided 
pitcb r.etraiDt b, frictioD .14De. For ••rod,Da.lc r.aeoD. it .aa 
d.cid.d to locat. tb. track aD the 8-31 .Dd tbe ••d•• aD tb. 17-8". 
aow•••r, tb•••dl.-t,pe d••iID prov.d to be i.practlcal aDd .a• 
• baDdoa.d iD fa.or of • T-tr.ck d.aiID. Th. fiD.1 d••ieu iDcor­
porated c.ar t ••tb OD tb. puck and a rack I.ar OD tb. track to pro­
.id. a po.iti•• pitcb lock (ratber tbaD d.peDdiDI OD frictioD for 
lockiDI iD the .artical dir.ctlon). S•• Fieure 12 for a ~eneral 
vi.. of tb. aft attacb..nt ar•• 00 tbe bo.ber. 

ID additioD, it ••• d.t.~in.d tbat •••par.t. utlliti•• 
CODD.ctioD would be laC.ted aft of tb. r.ar lock. Aft.r furtber 
.tud" briDli.1 tb. utilitl•• tbroulb tb. forw.rd .ttacb poi.t
••a coD.id.red i.pr.ctical. 
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C. 	 DETAIL DESIGII or THE COUPLIIiG IlECRAIiISII (RBrBRBIiCE 29) 

16 Forward Lock ••chani•• 

a. 81'-841' 

Tbe forward lock mecbania. on tbe Rr-841' ia abowD b, 
Fieur. 13. It COn. lat. of • apool verticall,. ort.atad 
at the apex of • pair of vertically op8alal Jaw. operated 
by an electrical acrew Jack actuator controlled b,.· • 
• witcb ia tbe "-847 cockpit. Tbe spool positioD relati•• 
to the jaw. 18 ftxed. The jaws are opened prior to cou­
p1ta,. DuriD, couplin, tbe spool forces tbe 8-36 ~upllDI 
head to ~l ~ and pitch iato proper allln.ent for eDla,•••at 
to occur. T~18 spool 1s the torward lock point aad provides
tbe yaw Rx18 tor tb. coupling aecbaolsM. 

b. 8-38 

n. 8-36 forward attach point 1••bOWD by PillUre 14. 
risur.. 15 aDd 16 ahow the fi,hter coupled to the bo.bar 
til BiDlle-point attacDeat 1n the cbeck-out "to....er" . 

III Plpre 14 tbe couplin&, bead .-i8 shown in a before­
coupllD&, position (howeyer, aocular relationship between 
the couplin&, bead and the boaber boo_ is Dot correct be­
cau.. certain piece. of the .acbaal•• are ai•• io&, In thl& 
picture). The latcbiDI to"l.a articulate WitbiD tbe head 
and on& can ••• the apace bet.een the latcb.. In wbicb the 
~'OOO1 on the fit!b..te%' t).w:-ob :; fi.!I.n.v ~.,~"'. 1;n ",... + ~~~ ~ '~ "" .•" 
0 :. .,,~ ' ft t.-...-nf t:h~ I""" )'; ~~:'. ·t "'C:> c·"_·· .... -- ,.- --.. ... ~. - • , ... ...... -' .' -- . - • . -- ...- - - --- ... - ................. "')"0-.. 

to receiva tbe ~~l. R@le••~ fro. tb••1DI1.-poi~t ~~~.cb­
.eDt i8 basun , firat, by opeDinl of tb. latchiDI tOl,lea aDd, 
.eeoad, by • forward and inboard rotatioD of the head about 
tb. large holt in tb. center of risure 14. The couplin,
••chaai.. is retracted into tbe bo.her .ina-tip lair in&' by
the boom extend-retract actuator (whicb can be ••eo 10 
risure 16 attacbiD, to the boo. at .id-IeD,tb). The .e­
queDce of .yeut. prior to coup1101 1. a. tollow.: 

(1) 	 The booa 1. extended troa the 8-36 wln&, t1p b7 
tbe boo_ .~tead-retract actuator. 

(2) 	 The coupl1DS b.ad 1. rotated forward aDd outboard 
about the bolt 1n tbe ~eDt.r of '1~re 14 to tbe 
coup11n& po.ition. 

, 
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Botb actuatora are ball-type acrew Jack actuators whi ch 
are coDtr~lled tro. tbe B-36 att acaDDer's positioD . 

Tbe coupliDI bead can rotate about a roll axi_ (skewed­
ttDla axia> aDd about a pitcb axia. T~eae two axea inter­
aact at tba .id-point ot tbe f11bter probe spool tor.ing. 
iD atfect. a univarsal JOint at tbis point. 

RetractioD of tbe coupliDI bead is a fast-action .otl0n 
powered by bea.y .pring. within the large tube at the for­
ward aida of tba couplinl parallelogra. (aee FilUre 14 ). 

The principal structural loads ot the coup11nC aech­
an!•• are carried into the 8-36 .ina tbrou&~ the boo• . 

2. Aft Lock MecbaniB. 

A. RF-84F 

Tbe RF-04P rear lock .ecbao1n. 1s shown by Fiaure 1 7 . 
It cODalat8 of • yaw lock a.cbaDi•• and a pitch lock aecb­
anl•• .auDted in • carrie,e bousing. This bouBlol 1s 
.ouDted OD t.o ar.. and peralta rotatioD about the skewed­
binle axiB_ ExtenBion and retraction are acco.pl1sbed by 
••er.. jack .ctu.tn~J attached between one of the support 
aras and the wlnK structure. This actuator 18 controlled 
by tbe aa.e sw1tcb in tbe RF-84F cockpit tbat controls the 
probe jaw.. Mouuted in parallel with the actuator 1s a 
po.erful .priDS wblcb 8upp11ea tbe retraction poW.l tor the 
ri,hter re.r lock when it 1s rele••ed eitber Doraally or 
tbroulb tbe autoaatic roll relea.e. The Jock 1n this mech­
ania. 1a a sinlle-hook arrangeaent beld 1n the locked po­
sit10D by • spring-loaded . overcenter . to&&le. As the 
RF-84F SW1n&8 1n to tbe B-J8 at the rear po1nt (during 
retraction ot tbe forward lock to the coupled tlight po­
.1t~) the a-36 ~ack tri~ · the togglo peraitt1ng th~ 
hook to pa.s the track. The spring load closes the book 
alainst tbe 1nboard base of the T-track anj reBets the 
tOllle. tbua 10ck1ng tb. 17-84' 1n yaw. The surtace. 
beariDI a.alost tbe outboard face ot tbe T-track, ~~ntalns 
tba bydraul1cally actuated puck w1th taeth wbicb .ate w1th 
tba track rack. .ben bydrau11c pres.ure is applied the 
puck i. extendad and en&ag•• the track teetl•. The RF-84r 
1. tben locked 1n p1tch. 

U' l 
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b. B-36 

The rear lock proviaions on tbe 8-36 airplane cons 1st 
of an arc-shAped track, witb ita center at tbe forward 
lock point, wbicb incorporate. a rack lear. The rack pro­
yld•• Yertlcal re.traint; Ja. re.traint 1. provided by the 
track. Pl~re 12 abo•• th~ in.tall.tioD on the 8-36 
airplane. 

Utilities Coup1inl 

The utl11tl•• coupllD& CODsists of t_o parts : a block 
80unted on the Rr-847 . and. carri.le a.Be_bly .ounted on 
tbe B-36 (.ee rilUre IS). Th. block on tbe RP-847 COD­
talna coonections tor fuel, air. electrical power. and 
1nterphone. It 1 • .ounted att ot the rear lock. WheD the 
rear lock 1e enlaled the util1t1e. block 18 held 1n proper 
position for .aUnl wlth the B-36 utilities connectiou,' A 
11aited aDlular Ind tore-and-att tr.edo. 1_ provided. 

The carrie.e a •••ably .ounted on the B-36 ha•• utl1i­
tle. block that .at•• w1th the block on the 87-S47. The 
carrie,e •••••bly block 18 extended by a.aD8 of 8n ~lec­
tr1cal actuator which 1••hut off by a li.1t switcb when 
full enlale.ent witb the RF-84F block ls reached. A fore­
and-aft aDd vertical aliID••nt ••GKe, a. well •• aulde pins 
incorporated in the carri••e •••••bly block, provide tor 
flnal 111.D..ot wben a CODnection i ••ad.. A eet ot .prinKs, 
wbicb are loaded on ••kiDI tbe CODDection, provides a a.ans 
tor de-coup11nl at rel~a.e . 

Tbe carrie,••••eably operates on • track. By a.a08 
of an electrically-po.ered actuator and a chlin drive , the 
carrie•• 1. ral••d Ind lo••red tbroucb tbe full vertical 
travel of the RP-84F r.ar lock wheD coupled to the B-36. 
A coup11nS OD the carrie._ .DI.~J. tbe lock bo~~lDI on tbe 
Rr-84P wben tb. carri••e co••• lDto .111~ent with the 
RF-84F ut1l1ti•• block. A .witch on th1. coup11nl .hut. 
otf the .ertical actuator , de-clutch•• it .0 that the 
carr1a&e wll1 be free to follow the travel ot the RF-S4F 
when trl...d 1n pitch , and enerltz•• tbe actuatOr tbat 
extend. tbe carri.le block . 

Plealble 11ce. aDd cable. cODDect the utilities blocks 
into the airplane .y.t.... 

http:carri.le
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IIGURE . - COUPLING MECHANISM SHOllING UT I LITIES CONNl>CTIO~S 



Altboucb tbe utl1ltle. coupllnc•••r. n.v.r In.t.ll.d 
on tb. To.-To••1rpl.ne., cround t ••t. ladlc.t.d th.t the 
d••1Ca ••• t ••• lbl••nd n••d.d only r.flne..at. to beco•• 
operatioa.l. 

The r.l•••• syet... received ..Jar conaiderat1oD 8iDce 
••tety .a. ot great concern. A total Qt 11.8 ••tboda by 
.bleh r.l•••e could be .cco.pll.h.d ••• lacorpor.t.d la 
tb. d••1KO. Tbe•••ere Doraal r.l••••~ ..Du.l r.l•••• , and 
.qulb r.l•••••cUv. h 'd fro. the f lcbter; .l.ct·:j.c.l r.­
1•••• activated fro. tbe boaberj aD~ roll rel~.Q~ acti­
v.t.d .uto••Uc.lly. All r.le••e .yete_ ••r. d.ei",,, ·,, 
to be .qu.lly opc=~ble In .1tb.r .1acl.-polnt or full } cou­
pl.d .tt.che.at. R.l•••• 10 Dor.ally ..d. fro. tb. fv~ ., 
coupl.d po.ltlon •• tb••1ncl.-polat po.ltloa 1•• tr.a­
.1.at po.ltioa only .ad th. Rr-:;·\F 1. dya••lc.lly ua.tabl. 
la .ucb • po.ltlon. Th••ft lock r.l••••• flret .ad ls 
lnst.at.aeously follo••d by r.l•••• of tb. forw.rd lock. 
Th. tot.l tl•• for co.pl.t. rele... 1. le.8 tb.a 1/ 2 
••cond. Ho••ver, CODvair ..de. nu.ber of revisions to 
T~l.blot'. orl.j~.l deBicn of tbe aecbanl•• in order to 
acbi.y. tbl•••qu.aclac .nd rele••e tl••. 

a. Norm.l Rele••e (Pneue.tic) 

Hor.al r.l •••• 18 acco.pIt.bed by actuatlol • 
• 'itcb in tbe richt.r cockpit .bicb .lectric.lly opens 
• valve allowlng stored pneuaatlc pre.aure to extend 
• rlaton wbich, tbroUKb link.w•• , caU8es & pluDler in 
tb••pool of tbe RP-84F probe to ext.nd. Tbe ext.od­
lal pluoc.r enc.c••• pluac.r la tbe 8-36 h••d aad 
forc•• lt torw.rd to trlcc.r ••prlac lo.d.d oY.r­
center _echan1•• which provIde. force to di••D,ale the 
clutch on tbe head re.et actuator. The bead re.et 
actu.tor, belnC .prlne lo.ded to r.tr.et, t~.n .tarta 
to retr.ct. Tb••ctuator .otlon drlv•• tb••ft lock 
trlpper r.il out to tr1cc.r tb••ft lock rel•••• a.ecb­
.al•• on tb. Rr-84F. Thl. dl.eoc.c••• s.t of do,; • 
• blch In turn dia.DI.C•• th. clutch oa th. lock-roll 
hou.lnc .xtend actu.tor; thl••llow. tb••princ ~.o.ded 
••chant•• to uDlock tbe yaw lock and r.tract tbe ••eh­
.nl•• to provide • cl.ar p.tb for ••p.r.tioa .t tbe aft 
attach point. Tbe actuator -otioQ whicD drive. the 1ft 
lock trlpper ral1 out to trlccer tb••ft lock r.l•••• 
••cb.ni•• on the RP-84F .lao .pplie. force to • c.ble 

http:tt.che.at


-

LAS IFIE 

.hich op.n. the forward l.tch.. in the bo.ber h••d 

.nd dl••nl.le. a ••t of dOl. .110.lnl the h••d po.l­
tloninl boo. to co.pr.... Thl. c.u••• the h••d to 
r.tr.ct .nd provld•• cl••r p.th for ••p.r.tlon .t the 
forw.rd .ttach point. 

b. "nu.l R.l•••• 

W.nu.l r.l•••• i. id.ntic.l to the no...l r.l•••• 
• y.tea .xc.pt tb.t tb. plUDI.r in tb. filbt.r probe 
.pool is .xt.nd.d by • c.bl.-condult control ••ch.n­
ic.lly link.d to • control h.ndl. in the RP-84F cockpit. 

c. Squlb R.l•••• 

An •••rl.ncy r.l•••• 1. pro.ld.d .nd con.l.ts of 
thr.e .quiba: t.o loc.t.d in tb. forw.rd .pool .nd 
on. in tbe fllht.r re.r lock .y.t... Th. two .qulbe 
in tb. forw.rd .pool dis.nl••• ths .pool r.t.ininl 
pins. Tbe .quib in tb. r •• r lock .,.t•• r.l•••••• 
sprinl-lo.ded c.rtridl••hicb tripe the .ft rele••e 
.,.te.. Tb. tbr.e .quiba .re fired .i.ult.n80ualy by 
the RP-84F pl10t. A fourtb .quib .ould be requir.d lt 
the utilitl•••yst.....r. in.t.lled on tbe .1rplanes. 

d . El.ctric.l Rele••• fro. the 8-36 

Tb. int'Dt of the orllin.l Thi.blot d••iID ••• to 
rel•••e th. RP-84F by retr.ettnl the 8-36 h••d r •••t 
actu.tor electric.lly . Retr.ctlon of tb. be.d r •••t 
actuator starts to open tbe forward latcb•• and tri,.erB 
the .ft r.1e.....ch.nia. OD the RP-84F .0 th.t the r.­
••1nder ot the r.l•••• aequence, altboucb ao...hat 
slower , 1~ the •••• a. for I la prac­nor.al r.l..... 
tice this did not pro•• to be .ntlr.ly ••tl.f.ctory. 
Tbe r.traction of the be.d r.Met .ctu.tor open.d tb. 
forw.rd l.tch•• but dld not .ctu.t. the RP-84F .ft 
rel•••e ••eban!.» throUlh ita co_plete r.l.~~• ••quenc•. 
Durinl f1ilht t •• t •••••r.l r.l ••••• w.r...d••1tb tbi. 
eyetea. Bowe.er, this .a. aceo.pll.bed bJ reduclns 
po••r on tb. RP-84F .fter tb. forw.rd l.tcb•• open.d .0 
tb.t tbe RP-8U' coul( .lide .ft off tb. r •• r 8-36 track. 
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e . Auto.at1c Roll Release 

As Bt~ted earlier in this report , a basic desiln 
require.ent ••• that release ~ould occur at • preset 
anile of roll. The auto•• tlG roll reI•••e ••• de­
.!In~d to operate lroa the roll axi. of the furw&rd 
truDDion and , after revisioDs by CODvair durinl t~brlc.­
t10D and 1n8ta11.t10D, ••• aade adjustable between 
anKles of ~lO d.,rees and i30 delrees . Upon reachln, 
the preset roll anKle, the rel.a.e cycle 1a aet 1n 
l~tlon by trl'lerinl the ov.rcenter ••cbanls. dlscussed 
1n the description of the Dorall r~le.8e . The release 
sequence 18 the •••e fro. that point on. 

Re8e_~ S),QUII!DCe After Re.e.se (Except for Squib 
Release 

Th. 8-36 l atcb ••cbanl•• ls reset by operat l nl a 
switch on the operator's panel at tbe aft BcaDDer's 
position. This switch enerltz•• the bead reset actu­
ator wbicb extends the actuator and tb·'s extends the 
bead, retracts the aft tripper rail . and re-enlales 
tbe locklnl dOls, 

The Rl-841 a f t lock .echanls. ls reset by operating 
a a.ltch ln the Rl-84F cockplt wblch enerlizes the 
clutch reset solenoid on the actuator and enerll%eS 
the actuator to extend pos i tioD. 

STRUCTURAL MODIrICATIONS (RErERENCE ~9 ) 

1, RP-84r 11101 Structural lIodiflcations 

Conslderable struc tural .udlficatlon of the RF-84F .1ng 
••• necessary lor installation of the WiDI-t1p coupllDI aech­
anla.. The forward lock polnt belnl forward of tbe l.adlnl 

·gdl8 ~r the . 1nl requlred a probe structure to support the 
luld. jawa and lock .echanis. <aee rl1ure 19 ). The probe 
ha. a vertlcal tle to the Rl-84F front spar and tbe vertical 
co.pon.Dt of applied loads is reacted there. Tbe couple 
load. are carripd into the Win, by the probe top and botto. 
chorda attachinl to tbe upper and under portlons ot tbe .inl. 

The cl0.10, r i b ot the wln. and adjacent winl structure 
.ere red.etlned to take tbe rear lock po1nt loads. A fairing 
.~. provided to cover the rear lock aechanl •• . 

I 
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2. 	 ~~36 Winl Structural Modification 

QuIte eatenaive Btrur.tural .odltlcatlona were .ade to the 
B-36 winl outer panel. (See Pieure 20). Studies conducted 
early in tbe prOlra. abowed tbat the flexibility cbaracter­
i.tic. of tbe B-36 winl would be one of tbe aajor con.iderationa 
in tbe .tability of tbe coupled aircraft confieuration. Tbe.e 
cbaracteri.tic. larlely deter.ined the location of tbe couplinl 
••chanla. in relation to the W1DI torque box. A new .par ••• 
added between tbe aft attacb8ent fittinl of the couplial .~_b­
anis: inboard tbroulb tbe trailinl edle to winl Bulkbead 38 
(Station 1278). 

This .par and cover in. plate str1nger a.ter1lI furn18h~d 
additional strength but WIS added, prl•• rl1y . to increase tor­
slonal rigidity. 

Tbe B-36 winl tip waa co.pletely rebuilt to provide for 
.tta~hment of the coupling .echani... Additional aodifications 
to the front and rear spar. , upper and lower akin surfaces and 
atriDceraJ leadiDI edle. tral11nc edle , and aileroD .ere ••de~ 
Ne. bulkhead a.a••bIles replaced the orilinal Bulkhead. No. 38 . 
39, 40, 41, 42, and a cloainc bulkb~ad (Mo. 43) wa. incorporated. 
Theae .ere ••jor load-carrylnl •••bers . Inboard of Station 1278 , 
the 	bulkheads were reinforced with the • .aunt decre•• inl to • 
• iniau. at winl Bulkhead 25 1/ 2 (Station 855). A wlnl-tip 
falrlnl to cover the couplln& aecnaniaa .a. added. 

DESIGN MODIFICATIONS OF THE COUPL!~G MECHANISM 

1. 	 Couplinl Mecbanl•• Chanlea Required Durin, Fabrication and 
Installation 

a. 	 Redeailn of the RF-8tF roll housinl ao that aacbining 
operations could be perfor.e~ and to elialn~te interferenc es. 

b. Rede.llD of tbe roll-relea.e .echani•• to provide a 
acre poaltiv. action and to incorporate a.an8 tor ad­
justlnl roll-rele.se Ingle•• 

c. Incorporation of a .qulb release for the aft latcb COD­
8tatinl ot a .priDe-loaded cartrldle actuated by ttrins a 
aquiD . 

d. Replace.ent of cad.lua-plated 8teel busbincs with biCb­
.trenlth bronze busblnl for rotating bearing surfaces. 

http:roll-rele.se
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Many of tbe c~dl.u. plated bearings had been fabricated and 
installed betore this dlacrapaJacy ••S Doted. In these cases 
the be.rinKs were replaced durin, the ground test and fligh t 
test proar•• &. &al11nl occurred. 

e. Nu.erous other discrepancies in tlt were tound during 
asseably of the coup11na mechaniaa. These discrepancies 
con.i.ted at interferences due to .otlon and inadequate 
provisions tor clearances 10 rotating joints. It appeared 
that accuaulattve tolerances bad Dot been taken into account 
durln& design of the mechanism. 

2. 	 CoupllDI Mechanism Cbanges Re( lTed as the Result of 
Functlonal Ground Tests 

a. Relocation of RF-84F aft latcb release lever to over ­
COme interference with the 8-36 .tt rack and tracK. 

b. Sharp corners of the 8-36 aft latch rack were rounded 
to prevent scoring 01 the RF-84F latch release levers. 

c . The Rl-84F att lock inner housing was reworked to elim­
inate interference with the 8-36 track. 

d. Redesi,n of the RF-84F yaw lock switch linkage to ob­
tain satisfactory operation of the llmit switch and to 
elim1nate interference with the 8-36 track. 

e. Redesign of the 8-36 aft lock flag mechanism linkage so 
that it would actuate the limIt swltch and go to the " full 
up" position. 

f. The size of the RF-84' fairIng was Increased rod re­
paired to give adequate space tor Wiring harnesses, fuel 
11nes , and air I1nes. 

,. The RP-841 aft latch release roll p1ns tailed during 
operation and were replaced witb solid drive pins. Tbis 
led to • replace.ent of roll pins with solid drive pins 
at all other high-load points in the .ech.nls~. 

h . The 8 -36 forward latch flag mechanism was completely 
redesigned to eliminate interference with the tOl,le action 
ot the forward latch which had prevented operation of the 
flaK. The redelilued mechanism operated satisfactorily 
durIng Iround test8, but air loads during rlia:bt tests 
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c.u.ed bindin, in tbe fl., p1vot. Ter.in.t10n ot t11,bt 
te.tin, pr.v.nted tb1. di.crep.ncy fro. b.in, co.pletely 
.11.1n. ted. 

i. The 8-36 tairio& lower Burtace wa. cut-out and repaired 
to eli.inate lnterference wlth the bead r ••• t .ctuator. 

J. Tbe force requ1red to oper.t. tb. Rr-84P ••nu.l r.;•••• 
.... too b1,b. Tb1..... ov.rco.e by incr•••1n, tb••,.cban­
ic.l .dv.nt.,. of tb. link.,••nd r.rout1n, of tb. c.bl•• 
Tbe r.l•••• b.ndl......1.0 r.loc.t.d to • .or••cC•••1bl. 
posltion. 

k. A pl.te .....dded to tb••ra of tb. pn.u..tic r.l•••• 
ara to lnsure .ctu.tion of tb. plun,er tbroulb tb. apool 
of tbe Rr-84P forw.rd .tt.cb po1nt. 

1. Att.oaentary on" type switch w•• add.ed in the RF-84F 
cockpit for retr.ction ot tb. Rr-84¥ y... lock .. itbout 
closin, tbe probe. 

e. R.di1 ..ere .dded to tb. ed,•• ot tbe 8-38 forw.rd l.tcb 
bead to overco.e acor1nl of tbe Rr-84¥ probe dur1n, in1t •• l 
contact. 

L. T.pped boles ..ere .dded to tbe Rr-84¥ probe epool .qu1b 
plugs 80 that a bolt could be used as aD extractor to re­
move tbe squib pluS& atter tirins the aquiba. 

o. A larger sprio. cartrld,e with stroDler .prios_ ••• 
iDstalled to lncre.se tbe sprin, fore. 80 tb.t tb. Rr-84r 
aft latcb a.cbaDl•• would relea•• and retract wbeD under 
lo.d. 

p. Tb. Iink.,e to tbe .ft latcb tripper rail on tbe 8-36 
.as revised 80 that it would r.duc~ the tl•• la, b.tw••n 
rele.se of tbe forward l.tcb .nd the ftft l.tcb. 

Q. An external spr1n, c.rtrid,e .... added 1n p.~.llsl w1th 
the head r ••et actu.~or of the 8-36 to lncr.a•• the UQ­
latcbiDI cycle apr1nl load. aDd thereby reduce tbe rel•••• 
ti... Tbe initial spriol load .a. aD iDtecral part ot the 
actu.tor .nd could not be cb.nl.d .t tbl. facility. Re­
cord.d .nd c.lcul.ted reIe ••• ti••••bow.d tb.t "1tb a roll 
r.te of 25 delre.e/aecond .nd tb. roll r.l••••••t at 16 
degrees the tl,hter could roll to 38 delr••• before del.y 
1n rele.se would 0110.. tbe fl,bt.r to be frsed. 

http:lncre.se
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r. The Rr-84F att latch extend and retract actuator clutch 
reBet ••cbanl••••8 chan,ed frra ••cbanical to electrical 
operation. Several fix•• wer~ tried on tbe ••chanical reset 
a.chants. to obtain de. ired reliability .1~bout any degree 
.It Bucce••• 

e. In.tallation ot a .icroawitcb in the Rr-84F att latcb 
el.c~rlc.l circuit to indicate enca,eaent of tbe puck. The 
JU'-84F "cbatter" lock tria indicator •• itch functioned 
whether tbe puck w•• engaged ur not and, therefore, .a. not 
reliable for the pllot to deteraine correct trim of the 
Rr-84F. 

t. K.lo~atlo~ of th~ 8-36 aft cabin operator's control 
panel 80 tbat tbe ticbter airplane would be vi8ible to the 
operator .hile .t his statioD. 

u . Several other aioor chanlea .ere made tbdt dId Dot re­
quire design chanles. 

Couplinl Mecbanis. Chanlea Required .8 tbe Re8ult of Flilbt 
Testing 

a . Beef-up of the RY-84F upper and lower probe jaws .as 
accomplished by the addition of doublers. 'ailure of these 
jaw. occurred durins an atteapted contact. Calculations 
from strain Kale data during contact showed that 10ada were 
hilbt)r tban anticipated. 

b. Stronger sprinlB were installed in tbe 8-36 receiver 
pitch positioning cartridge and I cantilever spring 'IS 
added to prevent the receiver head from fal1inl to repo­
sltion fro•• noae-down pos1tion because ot a.rodyaa.ic 
loads . The c. tilever .prine w••••de effective to counter­
act the noae-do.n tenden~y. The head .a. positioned in a 
5.de~ree noaa-up attitude as • neutral position 1n order to 
approxi.ate the relative angle ot attack ot the two airplanes. 

Ca Revisions to the 8-36 r~ceiver bead r oll-relea•••ere 
aade to prevent roll relea.e trom occurrlna durin, att••pted 
cootacta. Heavier roll-cente rlD, .prill,s .ere installed in 
tbe 8-36 receiver bead 80 tbat the bead would rotate but 
Dot cause reI•••• untl1 the spool at the RP-84P probe ••• 
en,aled in the receiver. Ho.ever . this proved una.tlsitac­
tory bec.u•• on atteapted contact the tichter probe .ould 
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cau8e the head to rot.te .Dd tbe apool .ould tand to lodl~ 
in tbe space left bet.aeD tbe rot. ted ba.d and tbe boo•• 
The roll rel.aae ••• , therefore, returDed to ita orilinal 
cODflauration aDd a bead roll lock .aa .dded. Thia allo.ed 
tbe bead approxi.. tely 1" 3 delraea of freedo. to aUI" .1tb 
tba fllhter apool. Tba Deutral roll poaltioD of tbe baad 
.a••et .0 tbat tbe filbter .pool .ould be alilned .1tb tbe 
recei.ar bead in flilbt. Tbe filbter could DO. contact tbe 
head IDd .11de lnto tba l.tcbe•• 

d. Reyialona .ere .ad. to ~b. B-38 boo. ,ulde rail to over­
co.e tbe teDdency for tbe aF-Str probe .pool to overahoot 
tbe r.c.l••r opeDlnl ln tb. beld. Tba auld. rall .a. ra­
contour.d just hefore antraDca iDtO tbe r.cei.ar b••d. How­
a.er, tbl. ch.nle pro.ed un••tl.factory becau.e tbi. aade 
tbe aD.le bet.een the dlr.ction of tbe RP-S" .a•••ent and 
tbe face of tbe boo. too Ireat and re.ult.d in too .ucb 
re.l.taDce. Therefore, tbe ru1de rail ••• re.oved, at••l 
rub atripe .ere .dded to the contact corn.r. of tbe boo•• 
t~e lap bet.een tbe recelver h.ad and the boo••a. cloa.d 
.1tb a .pacer and "borD." .era .dded to the h.ad to in­
cr•••• tb. tarlet .r.a (••a rllUr. 21). It .a. DO' PO.­
ible for tbe filbtar probe to anter dlrectly iDto tbe re­

ver be.d .nd acbleve .inlle-point couplin.. Ho.eyer. 
~4lot akill required to achieve coupllDI w•• eacs•• tve. 
Very cal. air w•• atill • require••nt. It w•• atill utterly 
iapo.aible for tbe fi.bter probe to contact tbe boaber boo• 
• nd s11de into tba l.ocked poei tlon. Tbe practical target 
ar•••a. approxia.tely eight incbes wlde and eilht incbes 
bilb. 

(MOTI: Tbe fir.t and .oat obvious reco..end.tlon .ould be to 
coapletely re-de.lln tbe entire couplinl .ecb.ni... aD botb air ­
craft to .chie.e Ir.ater 8iapliclty . reli.bility, and po.itiveness 
of action. CODvair found it n.c•••• ry to .ake cu..rable revi8ion. 
to .ake tbe ori.inally d•• lIDed ••cbaDi... operable. Th••echani••• 
a. orilin.llJ de.ilned ••hil. Dot .itbout .erit iD tbe over-all 

acb••• , w.re extr•••l, cuaberao•• , UDre11abl., aDd i.practical. 

Tbi••a. felt to be larl.ly true becau.e of inadequate de.ilD crafta­

..a.bip, eapari.nce, kno.l.dle . fore.i.bt, and attention to detail. 

OD tba part of the d•• iIDer.. The follo.inl paralrapb. indicate 

cban.e. believed to b4 required to acbie•••exiau. i.prove.eDt in 

tb. aJ.te.. a. ba.ically d•• ilned but do not D.c•••• rily r.pr•••nt 

COD~.lr'. reco...n4ation8 lor a tactical aDd operational d•• ien. 

For a critique of the oyer-all proj.ct a•• pa•• 147. 
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1. ~~!C!ty of the 8-38 R.c.l••r-R••d 
~~~- !xt.Dd-R.tr.et Actuator 

Tb••• two .ctuatorl ...d tb. f llbt.r aft 1. ten poln t ."t...d 
.ctu.tor w.r. 'ourci' of co..tl..uou. troubll durl"l tbl fll,bt 
t ••t prolr•• due to f.ilurl....d ..lfuDctloal rlqulrlDI r.pl.c. ­
a.at....d frlqulDt adju.t••at.. Flvi of tb. Dl .. 1 actuator. 
nl.dld for tbl prOlra. Wlr. in variou••t.,.1 of r.pair at oa. 
tl~l. Tb. d•• ll" r.quir.....t. of tbl boo••"t.Dd-r.tr.ct actu­
ator were fund••eDtall, contradictor, .iDce the clutch ••~ re­
quired to l11p to .bao. J ....rly wb... tb. U,bt.r co.. tact'-l la 
.lDI1. pol.. t ...d y.t ..ot .11p wh... r.tr~ctl", tb. boo. to tb. 
two-pol.. t po.ltlo... 

2. 	 Iacr••••d T.r,lt Ar•• for Fl,bt.r to Acco'pll.b Appro.ch 
.ad Sl..,1.-P01.. t Att.cb••rt 

Tb. p.ti.nce and precl.lon-flyIDI requlr.d of tbe fl1bter 
pl1~t ln ..kl.. , ....ppro.cb ...d .1"ll.-point .tt.Cb"Dt w•• 
aucb, .ucb, too 1".ctl"1 for tactlc.l oper.tlo... Altboulb 
"born.- were added to the 8-36 recel.er bead to 1ncr•••• the 
borlzo..tal CO'PODI .. t of tbo t.rl.t, lt 1••till l ...d.quate •• 
a t.r,.t - .ortlcally a. w.l~ •• borlzo.. tall,. 

3. 	 I .. croal.d Fr••do. 1.. Yaw for SID~.-PolDt Att.cbl... t 

Tbl •••11 do,rl' of fr••do. 1 .. 7.w wblcb o"i.t.d lD tbl. 
d••lla wa. f.lt to ba 0'" of tb. cODtrlbutla, f.ctor. to tb. 
i .. cld...t of tb. l ••t teet fll1bt (Ho. 18) . Y.wlal r ••ult.d lD 
blndlnl of tb. latcb•••acb tb.t r.l•••• fro. tb. ,.w.d po.ltlo.. 
w•• 1.po••lbl.. If furtb.r fll,bt t ••tl .. , w.r. to ba do... witb 
tb. pr•••Dt coupllDI ••cb... l •• , • t ••porary f1" to 11••••tl. ­
f.ctor, fr••do. la 7'w could be .cco.pll.hod b, cuttl", back 
tb. fl1bt.r probe b••d to ,1•• Ir••t.r y._ cl••r.aci. Bo••v.r, 
tbl. would r.qulr. tb.t tbl j.w. be flx.d la tb. ope.. po.ltloa 
_blch, wbl1. Dot .ffectlal tbe coupled conflcur.tlon, would add 
cOD.id~rab11 to thl fllbt.r dr., 1n frl' fll,bt . 

4. 	 .alata1n.bllit, of tb. Coupll"l I.ebaal•• Sbould be I.prov.d 
~at Le••t tb. Two Follo_lal •••a. : 

•• Addltloa of • a••a. of labrlc.tl .. , be.rlal' .nd Illdl.. , 
jolat•• 

b. RlductloD lD tb. nuaber of adju.t••at. tb.t .... t be 
••de. 
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5. ~}~e~l~lty in De.l,n ot tbe Couplln, Mecban~ 

The coupling mechanism consisted at such a cOMplicated 
lumber of parts that it W•• virtually impooslble to prevent 
aaltunctloniDI ot tbe aecbanlsm. This contributed extensively 
to tbe dltticultieo encountered in makln, attach.ents and 
rele••es of the ti,hter 1n f11ght. 

JTILITIES SYSTEIIS DESIGN (REFERENCE ~, ) 

rbe basic requirement under this pro,ra••a. tor a tully 
tional syste. tor coupled f11&bt. To provide such. syste•• 
• nece.slry to modify the extstinl utilities 818t••8 of both 
ltt to t1e in w1tb the utilities connection previously discussed. 
,r, because of tbe depletion at lunds and the deSire to obtain 
:h intor•• tion a8 possible aD the flight characteristics of the 
,m syatem. the requirements for tbe utilities were cancelled 
, the fiiabt test prolram. In the 1nterim the desiln for the 
t ies syate. bad essentially been completed and 80~e of the 
lcatloDs for incorporation of these systems in the 8-36 and 
, had been made. The fol l owing is a brief description of the 
:1e9 system design. 

l . Heatinl r VentilatioD and Pressurization System 

Since the RF-S4F englne is sbut do.n durlng coupled tligbt , 
leatinl . ventilation. and pressuri~.tioD of the RF-84P must be 
, rovided by the 8-36. Figure 22 is a schematic dla,ram ot the 
Iyatem developed for this purpose. Bleed air 1s taken from the 
)-36 outboard enline turbosuperch.rger~ passed tbroUlh a beater 
In the 8-36 .1ng tip . and ted lnto tnv RF-S4F cabin a1r eondl­
: lonlng system. Coollng is provided by tbe RF-84F cooling 
Iystem. To provide air pressure for the canopy .ea1, noraally 
lupplied from the RF-84F engIne, pressure Is taken Iro. the 
~-84F c••era air bottle durIng the time the enline '6 shut 
lown. 

!. Fuel Transfer System 

A fuel transfer syatea for both refuel!na Ind detuelin& the 
~-S4F durln, coupled tllgbt .a. one ot tbe ~•• lc requlre~ent•. 
'igure 23 18 a ache.at1c diagra. tor the Kr-84F fuel transfer 
Iyate.. The tuel tranafer eyst•• 1n the 8-36 18 • aodlfled 
'era ton ot the 'icon refuelio••yate. whicb used tbe FicoD bo.b 
lay fuel tank. Valve_ and fuel lines were revised to provide 
~uel flow to the B-36 wln, tip utilities coonection. 
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AD lDterpbone CODDection betw.aD tb. 8-36 and RF-84F was 
proy1ded to pera1t co..un1cat1on durin, coupled fliaht by 
eitber interpbon. or radio. 

4. Electrical Pow.r Suppll 

Modifications tu botb tbe 8-36 and Rr-847 electrical ayate•• 
were required to aupply tbe power u.ed 1n tbe coupllDI .acbanl•• 
syste.. Power for tbe Rr-847 durina coupled fliabt ia supplied 
fro. tbe 8-36. The RF-84P po.er require••Dt••ere 400 ••peres 
at 28 volte DC, requlrlnl lostallatioo of two 200-••pere traDB­
foraer rectifiers in tbe bo.ber to conyert 11~/208 yolt tbree ­
pba.e 400-C1Cl. to 28 yolt DC. Durina tbe fliabt t.st proara•• 
four 50-s.p TR units were ueed ratber tban tbe aboye due to 
reduced pow.r reQuire.eDte for tbe .ini.us fl11bt teet proara. 
c.~rl.d out and, alao , becau•• of Ir••ter reliability_ 

5. L11bt1na Slet•• 

The B-36 aDd Rr-847 Dayisat10D l1abte aDd tbe Rr-847 landinl 
liabte were relocated because of tbe inetallat10n of tbe coup11na 
.ecban1s. aD tbe WiDI tips. N1ne reference 11abts were installed 
aD tbe upper surface of tbe 8-38 ae a naY1aatioDal aid for 
approacb of tb. Rr-847 to tbe 8-36. L11bte were aleo 1netalled 
on tbe outboerd eide of tbe .a1n etructurel boo. of tbe 8-36 
coupl1na .ecbanie. and 1n tbe lead1nl edle of tbe RF-847 w10a 
to 111ualnate tbe coupllDI ••chaDt•• tor night operation•. 
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PROOF LOAD AND SPRIN<:-RATE TESTING 

Ground tests were in two cateKorie8 : 

1. 	 Structural Tests 
2. 	 OperaUonal Te.ts. 

In order to aceo.pll.h tbe latter it was necessary to con­
struct a '~ower" to lift and .aneu..er tbe RF-84F aircraft wbile 
si.ulating coupling and de-coupling operatiODB (.e. Firu...s 24 
and 25). Th. tower also proved invaluable in conducting struc­
tural t.sts. 

The 	structural te8ts were of two types: 

1. 	 Test. to proye the adequacy of the 
structural design 

2. 	 Te.t. to deter.1D8 spring rates of 
tbe coup11nC _.cbant••• and the 
.iDC8. 

Teat. to proy. the adequacy of a structural desle" are 
called 'proof" te.u. Proof loads are ordinarily li.1t design 
loads. and sucb is tbe caee for the proof load tests reported 
here • 

The spring rate tests we... needed pri.arily for stability 
co.putatioDs, and, .econdarily, for deter.lnin& dyaa.lc loads . 

A. 	 STRUCTURAL PIIOOF TESTS AND DETERIIINATION OF SPRING RATES 

1. 	 Pro~f Te.t. and Sprinl Rat~s of the 8-36 Winl and 
eoupiiDI ..chant•• 

Tbe•• teata we ... conducted between 26 Septe.her and 
14 ,~ove.ber 1955 (Conyalr Report FZS-ll9. lie fe ...nce 7). 

a. 	 DesllD ConditioDs and CorrespoDdlDI Proof Loads 

(1) 	 A SOX ft / Bec up ruat acting on the 
RF-84F airplane alone was .i.ulated by 
applying the follo.ing load. in 20 pe~ 
cent incre..nts. A 9,070-pound vertical 
couple at the i~rward and aft attach 
pointa aiaultan80ua .ith a 5.430-pound 
aft-actinl load at the forward attach 
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point ; a l( , ti80-pound chord plane 
couple at ,he tonrard aDd att attach 
poiDta; &4d a 8,a4~poUDd up load 
at tbe poiDt ot iDteraection of tbe 
roll aD4 etfacti.e elaatic axe• . 

DariDI tbia teat, buckliD, 
occurred at l~ perceDt of si.ulated 
ultl.ate load lD two W1DI upper 
Aurface traillD, edle pamale l Gc~ted 
00 either aide ot WiDI StatioD 38.~ . 
..,&<lr aDd replac_Dt of tbe.. paDet. 
tOIWtber with de~i'D cbaDles to tbe 
iDteraediate »par were accoaplisbed . 
Th. abo .... t•• t waa re-ntll and DO 

peNaDeDt defoNatioD or bucklinl of 
the .truetu,. ... noted. 

(2) 	 TIle D)'....i" reapoase ot tbe 1lF-841 to 
tb. 50I ft / .ec up lUst was ataulated 
b), appl),iol tbe followiDi loads at 20 
perceDt lDe....ota aDd ...uriDI the 
reaultaDt defleetio.. : A 9,070-pouad 
..ert1ed couple at the forward aDd aft 
attach poiDta aiaultaneou. witb a 
~,430-poUDd at~aetiDi load at the 
forward attach poiDt. A 10,SBO-poUDd 
couple io the cbord plane at tbe torward 
aDd aft attach poiDt., aDd a 8,245­
pouDd .ertieal load at the iDtereectioo 
of tbe roll aDd effeeti..e 61a.tic 
axe. distributed bet..eD tba forward 
aDd aft attacb poiDta aDd coab1Ded 
with the 9 J 07o-pound couple forc••. 

Then n. DO e.1deace ot pel'Wanent 
detoraatiOD 1D either tbe "iDI or 
coupliDI .echaDie. atructure as a reeult 
of thb tnt. 

(3) 	 A 2~I tt/ a.c lUat act1DI 00 the 1F-841 
aloD. when iD tb. aiolle-poiot coupled 
poaitioD waa aiaulated b7 appl)'iol tb. 
lol10.iol loads iD 20 perceot iocre.Dt. : 
A 4,OOO-pound att-aetiDI load aDd aD 
up load of 4,18G-POUDda ai.ulta.eou.ly 
at tbe forward attach poiDt. 

c 
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There ..&s no eyident at perwaDeDt 
detor.ation in either the .ing or 
coupling .echanis. structure as a result 
of this test. 

(4) 	 Initial contact at 3 tt/sec relative 
cl08ing speed .as ei.ulated by applying 
an att-acting load of 4.000 pounds 
at the torward attach point In 20 per­
cent 	incre_ents. 

There was DO evidence of per.anent 
defo~.tlon eltb~r in tbe wing or coupling 
.~cbanis. as a result ot this test. 

b. Spring Rate Deter.ination 

(1) The elastic axis location was found by 
applying up loads to tbe forward and 
aft coupling points in such a ratio 
as to produce equal de flections . It 
was found to be 11.05 inches forward of 
tbe att attacb point .easured on a line 
joining the forward and aft attacb points. 

(~) Spring rate values were calculated fro. 
deflections obtained by the application 
of tbe follo.iuK loads in 20 percent 
IDcre_ents : 

(a) 	 A 5000-pound aft load at the 
forward attach point 

(b) 	 A WOO-pound aft load at the aft 
attach point 

(c) 	 Vertical couple forces of 5000 
pounds were applied to tbe fo ..... rd 
and att attacb PO~ dts 

(d) 	 An up load of 5000 pound. at the 
inte ...ectlon of the roll and the 
effecti.e ela8tic ••is together 
with an att-acting load of 4000 
pounds at the torward attach point. 
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The sprinl rates deter.ined fro. these 
tests were : 

(a) 	 Drag deflection <I.... to a coupl. 
in the chord plane - 462,000 foot 
Ibe/ ft. 

(b) 	 lIing station slope (pl&nview) due 
to couple in chord plane - 7,400,000 
foot Ibs / rad. 

(c) 	 Torsion due to vertical couple at 
the coupllng polnts - 1,130 , 000 foot 
Ibe/ rad . 

(d) 	 Torsion due to vertical couple at 
lIini Station 40 (1324 in. fro.. t 
airplane) - 2 , 390,000 foot Ibs / rad . 

(e) 	 Vertical due to vertical up load ­
6000 lbe / ft. 

(f) 	 Drag due to aft-actinl load - 9,600 
1 be / It. 

el) . 	 lIing station slope (planyi.w) due 
to aft-actio, load - 550 , 000 Ihe/ rad . 

2. 	 P~~! Teet and Sprin, Rates of the RF-84F 1I1nl and 
Coupltnl Mechaoi•• 

Proof tests of the RY-S4F couplinl .echanls. were con­
ducted between 3 Noye.boor 1955 In ' ' 18 Kov••ber 1955. (Convail' ­
Report FZ5-U9, Add I, Reference 11) . 

The purpose of these tests was to deter.lne wbether the 
RF-84F airplane and its attached couplinl ..chanis. would with­
stand tbe deslgn 11.1t loads without evidence of perwanent 
de forea tion. 

a. Design Condition. and Cor",spondinl Proof Load~ 

(1) 	 A SOK ft / sec up gust acting on the BF-84F 
airplane alone was si.ul.ted by applyin. 
the follu.loK loads 10 20 percdnt tnere.ents : 
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A 10,680-poun~ chord plane oouple to the 
forward and aft aL~~ch polnts sl.ultaneous 
with a 5,430-pound forward-actinl load 
at the forward attacb point, a 9,070­
pound up load at the forward attacb poiDt , 
a 9,070-pound down load at tbe aft attacb 
point, and a 6,24S-pound down load at the 
lntereection of tbe roll and effective 
elastic axis. 

(Ol) 	 Th" Dynuolc response of tbe RF-84F to the 
50K ft / sec up gust actinl on tbe RF-84F was 
sl.ulated by applylnl ~be follo.inl loads 
at 20 percent incre.en'.• : A IO,680-pound 
chord.tso couple to the forward and aft 
attach points sl.ultaneou8 witb a 5 , 430­
pound forward-actlng load applied at tbe 
forward attach point, a 9,070-pound down 
load 	at the forward attach point, a 9,070­
pound up load at the aft attacb point, and 
a 6,245-pound down load at tbe inter­
section of tbe roll and effective elastic 
axes . 

(3 ) 	 A 25K It l sec lUst acting on the RF-84F 
alone when 1n the single-point position 
was sl.~lated by applylng the followlng 
loads at 20 percent lncre.ents: A 4,180­
pound down load at the forward attach 
point 81.ultaneous witb a 4 , OOO-pound 
forward-acting load at the forward attach 
point. 

(4) 	 Initial contact at 3 ft / sec relative closlng 
speed was si.ula ~d by applying an aft-ac t ­
ing load of 4,000 pound~ at the forward attach 
point in 20 percent increillents . 

The RF-84F wing and coupling .ecbanlsa 
successfully wlthstood tbe [our proof-load 
conditioDS with no evidence of failure or 
pel"'llanent de tOnla tloD. 
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b. 	 SpriDI Rate Deteraination 

(1) 	 The elastic ~.ia location waa Qeterained 
by applyinl up loads to the center of the 
forward and aft attach points 1n a ratio 
to produce equal detlections . The 
effective ela8t~c axis .a8 found to be 
28 . 114 aft of the forward att8.ch point. 

(2) 	 Sprlng rates were deterained by applylnl 
tbe toll091nl loads 1n 25 percent lncre.ents 
and measuring the resultant detlection. : 

(a) 	 A 3,500 · pound up load at the inter­
section of the roll and ela8tl c 
axes 

(b) 	 A 5,OOO-pound forward-actlng load 
at tne forwArd attach pOint 

(cl 	 A 3,OOO - pound chord plane couple 
at the forward and aft attach polnt& 

(d) 	 A J,OOO-pound vertlcal couple at 
tbe forward and aft a+. tach points . 

lbe sprlnl rates as detetw1ne4 froa tbese 
teata .ere : 

(a) 	 Vertical due to up load - 16,800 Ibo / fl 

(b) 	 Oral due to forward-actlnl load ­
178,500 Ibo / ft 

(c) 	 Chord sl<,pe (plaRYlew) due to 
fo~rd-actlng load - 1,645,000 foot 
lb./rad 

(d) 	 Oral due to chord plane couple ­
1 , 29~,OOO foot lbe / ft 

(el 	 Chord .lope (planvle.) due to chord 
plane couple - 3 , 100 , 000 foot lbe l ft 

(f) 	 Tonion due to vert teal couple ­
983,000 foot lhe / rad . l 
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O~ERATIOIIAL TESTS O!' COU:>t,IIIG_ UCRAIIIBIIS Ln"oll lED 

Tests of tbe squib-fired e •• r~ency release syst•• were 
ruD durin, the latter part of 195~. (Conv:lir Report FSG-4l3, 
Reference ~ ). 

The purpose of these t.ilts was to deterwin. if the 
squib-fired ••ergeDcy release ••chanls. would operate 
properly. 

The forward attach co_ponents were installed in a 
teat jig. A pnsu.atic ra. ... used to apply a load on 
the RF-S4Y coupling .ecbani•• spout si.ulating fligbt 
loads. The aft attach point release ••chants. wbich COD­
Siats of a spring-loaded plunger ..s also installed in a 
test jig to si.ulate tbe airplane installation . Two squibs 
are installed at eacb of tbese attach poiats. 

Testa were first run by firing one squib at eacb 
release point. Tbis was followed by firiog botb squibs 
ai.ultaa.ouBly. In all ca.es 1t was found that the ••ergeney 
releaaes operated satistactorily .ith no d..... to co__ 
ponents of tb••eehanl••. 

2 . Latcb Release Tests Und.. • 5i.ulated Fligbt Loads 

Testa of tho To__To. coupling 81st•• latches were 
conducted duriog tbe latter part of February 1956 (Conyair 
Report. FTDll-l~lS. Reference 9). 

The purpo.e of tbe.e tests was to det.rwlae. prior to 
t •• t fliaht, if the latches would release under 81.ulated 
flight loads . 

The test apeci••ns consi.ted of tbe R8-38F and 
RF-S4F airplanes with tbe Toa-To. couplina ••chanis. in8talled. 
Th. 8--36 w&s tied down and the RF-S4F was auspended by 
a support tower 90 that the airplane could be coupl~d as 
1n flight . Figures 2 ~. 2 7 , 2 ·1 and 2:'" show the test set up. 
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Loadin, to ei.ulate fli,bt condition. wa. acco.pli.hed 
by uaiD, bydraulic rae. to apply a down load of up to 
6,000 pounda to tbe aft attacb po1nt, aDd up load of up to 
6,000 pouoda to tbe forward attacb point, aDd a drtl load 
of up to 2,~0 pounda. The rel.a.e ..cban1..... actuated 
at 2~poulld i"cre,,"tl up to tb.. abo"e .ui.ue loada. 
The RF-84F ... tbell rolled to a puaition of 11 delree. left 
and tben 10 dalre•• rilbt, witb a 3,OOo-pound "ertical 
~ouple and a 2,500- pound dra, load. Tb. relea••••cbaDis• 
..a actuated ill eacb of tb••e po.itiona. The tower 
waa eo.ed .0 tbat a 2,500-POUDd tbru.t load witb a 8,000­
pound .ertical couple could be applied and tbe relea.e 
••cbani•• ea. actuated undar tbi. loadinl condition . 

Difficulty ya. encountered in tbe early part. of theae 
te.te until tbe proper aOUu.t..nt. and a111Deellt. were 
worked out . After tbe.e difficulUe.... re oYerco.. tbe 
.ecbani•• relea.ed aati.factorily und.r the abo"e si.ulat.d 
fli,bt load conditione. 

After fli,bt te.tinl be,an , .any variatio~ of tbe 
above s1.ulated f11,ht lOJldiDI conditions were eond 'ctt'd. 
These add1ttoD&1 te.ts were necessary because of tbe various 
difficultiea .ncountered i& flilbt, sucb a. : (1) too-frequent 
actuation of tbe roll rel.ase, (2) tilt of tbe bo.ber 
aechaDi•• couplinl head about the pitch axi_ without recove~ 
inl to a neutral poaition, (3) partial retraction of the 
bo.ber booe occasioned by 11,bt.. r contact force, (4) failure 
of parts, (5) inability to bit tbe tarl.. t area (one 
i.pra"e..nt ... tb.. addition of horna, .... PII 58 and 59 
of FZA-38-342 and pal. 52 of tb1a report), (6) failure or 
tbe boo. to retract after siD,le-point .ttaC~.Dt h.d been 
achi ..yed, and (7) eisc.llaneou. otb.. r difficulties. All 
tbeae t •• ts were conducted in tb. tower . 

The tower teBt. occa.ioned by flilht te.t diff1culti". 
were of two kinds: (1) tho•• conducted to better underataod 
tb.. bappenin,. in fli,bt; and (2) tbo... conduct.d aft.. r a 
fUlbt-dictated ., fix" bad been .ade On tbe coupUnl _cbani.1 
to pro". tbe fix, or to deeonatrate to the f11,bt crew 
tbat tbe ..cbani•• bad not been 1.properly aOUu8ted durin, 
tb.. Ul<. 
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Ul1ClAS "'lED 
STAB ILITY AND CONTROL 

A STATIC ANALYSIS 

The statlc cODdltlon of tbe fully coupled bo.ber-fiebter 

co.po.ite caD be sua.arized bJ .pecifJine tbe flcbter roll aDela 

and the load on the r..r attac~Dt poiDt. To thls eDd Convair 

cODducted a study to define the.e value. at all propo.ed fliebt 

condltions. Tbe result. have beeD publisbed a~ Conyair Report 

FZA-273. !'roject To~T~, Static AaalI!li!, Of. th"_Si!.~!!!d-:-Al<1. 

Condit1on, dated 6 1I0ve.ber 19~7. (Reference 16) 


In cODtrolliDe roll aDcle. it was fouDd that aileron deflec­

tion has necllelble effectlyeness. elevator and flap deflections 

are .0deratelJ effective. aDd rear-point position is biehly 

effective . Rear-point load 1s .ost sensitive to elevator deflec­

tIon. and relktlvely insensitive to tbe otber controls . 


Tbe report cited presents alicn..nt chart. bJ which roll 

ancle and re..... poiat lo.d .ay be detereined under any proposed con­

dition of fliCht . Nu.erlcal values for the control seDsitivitles 

are a180 presented .a fUDctioDS of airspeed. 


B. l'TABILITY AlID CONTROL S'n/DIBS 

Aa a result of experience witb aaveral previous wing-tip 
coupllD& prolr.... it W.8 kaowa tbat proble.a of stability and 
control would be of .ajor I.portance in tbe To__To. project . Accord­
iDely, a lreat deal of effort was directed towards solvinl these 
probl.... It i. believed that as a result of tbis work a satis­
factory couplln, ache•• baa evoly.d, and •• thode of predlctlD, 
it. cbarar.teri.tlc••D.lytic.llJ bave been correlated within 
rea.oDabl~ 11.1ts. A ca.preb.... !..,.. report on tb......ult. o'f Convoi r 
.tudie. i. pre.ented in report rZA-272, Result. of Stabilitt. 
Studies on 9kewed-Axis .nd 9iD Ie-Point S te.. (13 Septe. r 1957) 

TRe .rence 13 an on J t • cbt••re re"l._d h.re. Oth.r 
work done bJ tbe Tbleblot Aircraft Co.pany is presented in .eparate 
public.tlono by th••. 

Th. earlier Prolra.. utilized coupllDC arracce••nt. whicb 

allowed tbe to_d airpl.ne t ....do. in roll and pitch. Tbis type 

of _,at•• 18 inherentl, ua.tablo. tboulh controllable, and 

re'lui.~d ~ut""atic control de"ice. to l'811e•• the pilot Of the 

coutrol task Becau... ot rwl1abllity consideraUone , this approach 
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was not entirely satisfactory, and tue need for a ba.ic 1.prove­
..nt in the coupl1nS ache.e Boon bec~ apparent. Thus, th. 
Ike..d-axie concept e.ol.ed, and lt ... firat e.alna~ed by prelia­
inary. 11.plified Itudie. wh1r.h coneidered flexlbility of the 
bo.ber .inS tosether .1th f1shter roll. It ..I concluded tbat an 
inherently etable .,Ite. could be attained if Infficient struc­
tural riSidity ..s pro.ided iD the bo.ber .iDS. Barly calcnl... 
tiona and a.luaptiona indicated that tbe required Itructural 
ricidlty ... pre.ent. or could be pro.1ded .itbout excllli•• 
..icbt penalty. On th11 bali•• it ..I decided to incorporate the 
_k...d-axil concept in the Toe-To. confieuration and eli.inate 
the requi ....nt for auto.atic control aide (lee rieure 30 ). 
Th1a ... an i.portaDt dechion . for it ..p.._ented a .ajor depar­
ture fro. the trendJil of earlier pro,ra.s. Boweyer, lreater eon.­
fidence in thls decilion ... felt .hen lt ..I learned tb~t the 
NACA wa. thinkinC alons identlcal lines and bad jUlt co.pleted 
dYD&lic-aodel .ind-tunDel tests on tbe skewed-axis concept .hich 
bad deaoDstrated its lnhe..Dt stability. 

It .as necessary to study tbe _tability characteristics of 
an interaed1ate . partially coupled confleuration in addition t? 
the skewed-axls confieuration. Tbls interaediate case i. referred 
to as the simile-point case and represents the condition for 
attacbaent at the forward point oDly (See 'isure 31). Thi. condi­
tion aust be controllable to eDable luccelsful co.pletion of the 
coupl1ne operation . It .as found . that the sYlte. exhibits a no .... 
oscillatory di.areenca for all faaslhle locatlono of the attacb.ent 
point on the fiehter. but tbe desree of di.er,ance ls r.dueed for 
tbe lOst forward locationa. Bo.ber-.in, flexibil1ty and _ber 
desreel of freedo. bad no sl,nifleant affect OD tbe stabllity of 
tb1s condition; tberefore . si.pllfied Btudie. defined tbe 1.portant 
cbaracteristics .itb luffic1ent accuracy. In order to select a 
suitable deslln location ot the forward attach.ent point, .i.ula­
tor studies were conducted to ••asure tbe pilot.s abl1ity to 
counteract tbe instabl1ity. It .a. found tbat there .a. a deflnite 
li.it to tbe cODtrollable locationa • • blch are thola ba.iDC 
approxl.ately tbe saae fOI&-and-aft polltion as tbe ficbter c.,. 
Tbia nqu1re..ll"t _ant that a lon&: boo. would be D..ce•••r7 OD 

tbe fichter becaule of tbe effect of it••iDe ....p. Prior to 
flilbt telts additional Biaulator studies .... conducted usinl a 
lOre elaborate .etup. In tbil ..y tbe controllability of tbe 
final de.iln "I e••luated at a aUlher of flilbt condltion. and the 
pilots were ei.en .aluabla tl1l1niDI. Cbaracterilt1cl of the earUe: 
Q-14 arranseaent ••bich bad beeD flo.n by tbe two project pilots, 
.. re al,o liaulated to help .ltablllb tbe corre.pondence bet"en 
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'IWO-POIlIT A TTACJUUHT (RZWKD AXIl ARR.UlGI:MSMTl 

n.. ute &bDYt wblc.h tIM fiCbUr ... fHe to roll ... *ewd W1.th 
relpect to tbe plaM of .,mllDetry 01 tIM bomber. In th1a r:aedttkm, 
the f......p .... "mainecl In ya. and alNIDed IA eqt,Ullbrlum pitch 
MIle IJ whlc.b Ume it ..._ b:lttd in pUCb, u.u. alJowlIIiI anJy rr..dgm. 
in roll about the ••wed U1a. 'nLlII ruwted In a ~cal1J lItable 
conIltWaUon w:tlc::b did not require control by the; 'iChter pllGt. 

,.GUIII JO 1110-POIMT nUe.."T (IUWlD AIlS 
A"RAHGIMlMT) 
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ImaLa POINT A.1'TAC1DIIHT 

11 tbe ....... poIM ."v....., ... fllMer IW1 r.."lred 

_ ..... 1M nptn pilot. U,.. • ,.-._ o!pal, 
tile .....nIDr rwtawt.d 1M __, ..~ tM fspter 
_ 1M wt,. lip .. 1M ......... 1M 1ft IaUb ...... 
~r.,. ... tile HIlI' tr.$ oe." 110....'. 
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8t~lator controllab111ty and tbat actually exper1enced in f11lbt. 

As a result of tbeBe studiea, it 18 belleyed tbat a reasonable 

sl.ulatioD of the To__To. confllUratlon response vas >btalned . 

Tbe To __To. 81nlle-polnt confllUration waa found to be easily 

controllatls ~t all anticlpated flllht condltlons. 


Since tbe .aJor bope. for tbe .ucce.s of tbe project were 
baaed on tbe laberent .tability of the .k...~ax1B confilllraUon 
.tudi•• of lt ..re, of n.ce•• lty, conaiderably acre inyolyed tban 
tbose on the .i~l__point confilUration. Tbe coaplexity of the 
proble. wa. accentuated by tbe i.portance of aeroelastic effects 
and bo.ber d.cree. of fre.doe. In the first studie., tbe bo.ber 
deKree. of free do. were o.itted and an effort aa••ade to establlsh 
the effect of flexib11ity. For thls purpose, tbe boaber wlnl 
,&a depicted as a ..llh~l••• elastic cantl1e.er be~ which had 
torsional and .ertical beDdlnl flexibility. Extensi.e par... trlc 
studies were perfor..d on tbi. 8yste., and 80.e of tbe de.lln 
features tbereby crystalllzed. Tb. effect of addlnl chordal.e­
bendinl flexlbllity ... al.o studled, and tbls delree of freedoe 
was subsequently lncluded ln all future work. Dlfflculty waa 
experienc.d ln att••ptinl to 1.proye tbe sl.ulatlon of tbe actual 
syate. by addlD1 tlp .as.e. to tbe cantile.er be.. , but thls was 
later corrected by a aore thorouSb treat••nt. Al.o, tbere were 
prolrea.iY. cbaD&81 lD the deflnitlon of tb••prlnl conataDta, 
wblcb bart a silDlficant effect UPOD tbe predicted ln8tabillty 
apesds. 

Static-load t.sta on tbe actual flilbt article indicated 
several of tbe pri.ary .prlns conatants to be .1snlflcantly 
dlfferent fro. thOle then in use . Tbese differenc•• were due, 
prl.arily, to tbe fal1ure to consider flexibl1ity of tbe boo• 
• ecbanl.ss on tbe bo.ber and of tbe probe on tbe flcbter. Conae­
quently, radlcal cbanlea took place in tbe calculated reault8 wben 
these ,oalfic~tiona were conaldered. Tbe net re.ult was tbat 
.uch lower in&tabl11ty 8peeds were predlcted for tbe flllht confll ­
urat10D than wa. obtained in .arlier calculations. Alao, tbe r&­

sults of tbe dy...lc-aodel alnd tunnel proSra. dld not represent 
the charac·terisUcl of tbe flllbt conUlUration, stnce tbe flexi­
bl1ity of the booa. was not duplicated. Calculation. perfor.ed 
w1th the dyn..ic-aodel "prlns constanta, howeyer, indicated 
reasonable alree.ent with tbe test r.sult., .0 that a .aluable 
correlation waa thua obtained. 

U tel SS F 
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Tbrou,bout th••• atudle. it was found tbat chordwiee bendlnl 
dld not bawe a pri.ary influence on tbe .tablllty. It wa••hOWD 
that tb. chordwt.e de,ree ot treedoe lntroduced an addltioaal 
.arslaally daaped .ode to the .yate.; but, unle•• tbe .prln, co... 
• tant. were adweraely aated In a apeclal way, there w.. 11ttla 
couplln, aa.oclated wlth thla eode. In the tlnal calculatloae 
whlch predlcted the characterlstlca of the fll,ht conf1ruratlon, 
it _a ahoWD by dropplq the ehordwh. de,ree of freedo. that 
lt has practlcally no couplln, effect. but .erely euperl.poees 
an addltloaal .ode. The prl.ary tendency towarda laetahl1lty 
ls also not related to the chordwl.e de,ree of freedo. - it ls 
due to torsion and w.rtical bendin,. Specisl .ffort is .ade to 
point out th.a••ff.cts in Conwair Report FZA-272. 

In coaeiderin, be.ber de,re•• of fre.do., tb. analyaie was 
considerably sl.plified for the two-fi,bter ca•• by asau.in, no 
couplin, bet....n tb. lon,itudinal and lateral decrees of fre.do•. 
Thi. procedure was first Bu" •• ted by tbe KACA and reaults in 
separate .,..etrical and &Dtl-a,...trlcal caS08. In ••neral, the 
s,..atrical caBe produc.d only ••all chance. in tbe pri.ary 
.odes obtained in the basic fichter subayate.; wbile the anti ­
s~trical ease produced ,reater cban,es, wbich ... re faworable. 
When onl, one richter 18 cODsidered, the analysis canDot be 
correctly ai.plified in this way and it would be nece.sary to 
consider a lar.a Dlmber of de,ree. of freedo.. HotNyer, under ttl 
li.itationa of a slxtb-order .yat••• an approxl••te repre••ntatlQ 
of this syate. obtained by eodific~tion to tbe ori,inal lateral, 
or &ntl-s,...trlcal case. These resul t '-~re used to correlate 
fli,ht data. 

Successful tlllbt te.ts ...re conducted on botb the ain,le­
poiDt and skewad-azi. confirur.tionB, and stability data obtained 
for the latter. Th. correlation of th••• fli,bt result. with 
tbe aoalytlcal prsdictioDa ls lndlcat.d in Firure 32 for tbe two 
pri.ary eode. of the 8Y8te. which were ..a8urable. lode "A" i8 
tbe one identified aa tbe cbordwis••ode in tb. calculattoDB; wbl 
.ode "B" 18 tbe pri.ary fiCb t. r roll .ode. Iod. "B" bec.­
una table at 219 .ph a. co.pared witb a predlct.d walue of 197 .ph 

»ucb ti.....a loat iD tb. early portion of the fli,bt teat ~ 
gra. because of ••chanica1 difficulties. Exhau8tion of fund. 
required that the pro,ra. be te.porarlly 8u.pend.. d before sufflel 
data was obtaiDed. 
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After a delay, the flilht prolra. was re.u.ed , with i.proved 
nstru.eDtatioD. Additional data was taken at the .... flilht 

:ODdi tiona cOll8idered praTiouely. The fl1lht Prolruo wae 
'1nall, ter.iaatsd by aD incident on Flilbt Mo. 18 whicb cau.ed 
'er10ue d..ale to tbe ..chanie•. However , sufficient data was 
obtained prior to thia incident to ellabl. desired correlation 
o that tsr.inat100 of th. flilht teots d1d not actually prove 
o be of serious consequence in this re8ard. 

Subsequent analysis of the tll,bt records revealed 80•• very 
nterestlD& result. which were Dot suspected at the tl•• of the 
eats . In the first IrouP of flilhts ( before teaporary suspen­
10n of prolr.. becauss Gf depleted funds) a pulse type of input 
f s.all aaln1tude waa used by the pilot wh1ch ezcited only 
ode "A" to a •••Burable del'ree . Since this .ode was well d...ped, 
n erroneous i.pression about the stabil1ty of the s,st•••as 
btainsd and 1t was tboulbt tbat it would contioue atabls for 
considerable increaae 1n velocity. ID the second IrouP of 

lights, a step iDput of larler aalnitude .as utilized aDd aD addi­
10Dal aode was eXcited alool w1th the other. This additional 
ode was the ODe which approached aD lnstabili ' • and it was 
ctually at the point of Ileutral stabl1lty at the hllbest velocity 
lown. Tbere was a silllificallt difference in the ..plitude of 
otion between tbe•• two aeta of data, and it 1s belle.ed that 
ssul tilll nonlinear1ties are responsible for the di fferences in 
_pinl indicated in ~cIe "A." Howe.er, it is alao iDdicated that 
nother sode, probabl~ due to filhter flezibility , .a, be involved ; 
Dd the inabilit, to separate it in tbe records aay have iDtroduced 
naccaracl•• 1n the aea8u~••ntB . 

In leneral, tbe correlation 1s rea.on&ble in that the 
nal,tlcal results exhib1t the S&88 trends as tbe flilht data . 
1acrepancies io .alnltude can be better understood when it is 
eaeabered that the SiDlle-filhter calculations are only approxi­
ate and that fighter nezibil1 ty .as accountod f(' iD aD inexact 
.y . Alao, the fact that the filhter 1. flyinl yery close to the 
tall speed aay .ean tbat aany of the derivatives used in the 
alcul.tiona are unrealistic . This effect could eas11y be 
8sponsible for the frequency discrepaDcies. 
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WEIGHT AHD BALAHCE 

The orilinal intent of tbe To__To. prolraa ... to provide tbe 
tratelic Air Co..aDd witb a tactical weapoD .yste.. To carry out 
ai. iDteDt, tb. 18-36D .odel aircraft wa. to be .odified al tb. 
arri.r . All weilbt and balaDOI data pre••Dted bere, and all pe~ 
:>r..aQce •• ti•• t •• wen;, t:.aBAd "pon the aboy. plan . 

18-36F aircraft, aerial Ho . 49-2101, ..a. used al tbe experi­
antal vebicle in tbe To.-TOII p"'lraa. SinOl aD RB-36F airplaDe ' s 
laic ..eilht i. approxi.ately 5 , 500 pounds lreater than tbat of 
D R8-36D, aDd alnce perfor.anC8 eati•• t •• wera based OD the latter . 
ae basic weilbt li.t.d bereiD obould be increa~.d by 5,500 
.und. when conaideriDI perforaance .tudies for tbe RB-36F/ RF-84F 
Inl-tip couplinl configuration u.ed iD the flilht telt prolraa . 

W.ilht and balance figure. for tbe RF-84F and 1III-36D are 
••ed upon Thi.blot Aircraft CO.pany's W.ilht Report Ho . 8, dated 
5 June 1955 (."c.pt for tbo•• weilbts whicb ............i ••d to io­
)rporate actual ..ilht ; th••• exceptions are ~~noted ~y an 
Iterisk) . 



WEIGHT AKD BALANCE DATA 

PJl)JBCT TO""TOil 

1III-36D AIRPLANE 

DescriptioD o~f_I~t~e~e~_________ +____W_e_i='_b_t____~~A-r.--_t-----IIo~e~e~D~t~~ 

Wei,bt Kepty of Typical 1III-38D 
IDcorporatiD, All Late.t E.C.P . '. 
aDd Based OD Actual Wei,biD, 

(WbeelB aDd Flapa ExteDded) 182,508 78.51 12,758,954 
(WbeelB aDd Flape Retracted) (162,508) 78.31 ( 12,726,043) 

BASIC TO,,"TOII P.,VISIONS TO BE 
INCORPORATID ( 4 , 321.9) 86 . 81 
 ( 375,201) 

86 . 88 
 ( 248,611 ) 
Outer PaDel 

( 2,881.4)WIIiG G.,UP 
( 70,046) 

IIo8worlt Spare 
87 . 54 
( 800 . 2) 
:;1.25( 385.7) ( 33,654) 

FroDt 11,718HO.O 83 .7 

18,08288.9lIo8ar " 203 . 4 

42.3 91.1 3,1154 
IIo8wori< Bulltbeads 

Intenled! ate 
( 10,045) 

Bulltbead 33.0 
( 115.0) 87.35 

7.9 84.7 889 

Bulltbead 34.0 
 699 

Bulltbead 38.0 


8.2 85 . 3 

',26 

Bulltbead 37.0 
8.4 86.4 

87.16.8 592 

Bulltbead 38 . 0 
 87.740.0 3 , 508 

Bulltbead 39.0 
 88 . 1 
 989 

Bullthead 40.0 


11.0 
24.7 88.3 2 , 181 


.hee11aneou8 
 701 

IIo8worlt Stri....ra 


87.68.0 
86 . 20 
 ( 3,543) 

Upper Surface 
( 4~. 1) 

2,50029.0 86.2 
86.2 1,043 

Bawori< SltiDS 
12.1Lo"r Surf&ce 

( 127.7) 86.20 ( 11,008) 
Upper Surface 86.283 . 0 5 , 431 

Lo..r Surface 
 64 . 7 
 86.2 5,577 

IIo8wori< TraiUD, Bd,e ( 11,385) 
Spar (I ..te~diate) 

90.36( 126.0) 

1,698 
SltiD (Upper a .. d Lo_r) 

18.4 92.2T .1 . Ixte... ioD 
1 , 452 


Strl.... ra (Upper aDd 

90.216.1 

1 ,04611 . 6 90 . 2 Lower) 
Bulkhead 110 . 38 . 33.1 R9.5
______________________________-L• . ___ __ _____ 2 .. 962_1 

"Actual 1Ie : ,bt 
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WE IGHT AND BALANCE DATA 

PROJECT TOll-TOil 

RB-36D AIRPLANE (Cont'd) 

0e3criptio n of Item Weight Arm MOlle 11 t 

BASIC TOll-TOM PROVISIONS TO BE 
INCORPORATED (Continuec) 

WING GROUP (Con t i nued) 
Outer Panel (Continued) 

Bulkhead No. 39. 
Bulkhead No . 40 . 
Fittings and Miscel­

laneous Pal ts 
MiscellaDeous Rework 

A.ileron Rework 

Tips 
Remove Old Tips 
Front Spar 

Web 
Upper and Lower Caps 
Stifteoers 
Fittings and Miscel­

laneous Par t5 
Rear Spar 

Web 
Upper and Lower Caps 
St iUeners 
Fi t tings and Miscel­

laneous Par ts 
Ribs 

Rit. No. 41 
Ribs No . 42 
Ribs No . 43 

Strinllers 
Upper Sur tace 
Lower Surface 

Skin 
Upper Surface 
Lower Surface 

.. 

( 

( 

( 

( 

( 

( 

6.5 
21.5 

18.7 
" 4 . 7 

- 10 . 0 

405 .8) 
- 98 . 0 

43.4 
16.5 

8 . 2 
8.1 

10 . 6 
80.3) 
19.0 
36 . 0 

4 . 1 

21.2 
83.8) 
31.3 
15.7 
36.8 
23 .9) 
15.0 
8.9 

76 .6) 
38.3 
38 . 3 

, 

90.2 
90 . 4 

90.4 
87 . 5 

92 . 4 

89.74 
8.9 

88.02 
88.0 
88 . 0 
88.0 

88.0 
91.20 
91.2 
91.2 
91.2 

91.2 
89.24 
89.3 
89.2 
89.2 
89 . 12 
89.1 
89.1 
89.50 
89.5 
89.5 

586 
1,953 

1,690 
411 

- 924 

( 36 , 418) 
- 8,810 

( 3,820) 
1.452 

722 
713 

933 
( 7,323) 

1,733 
3,283 

374 

I, !J33 
( 7,478) 

2,795 
1,400 
3,283 

( 2,130) 
1,337 

793 
( 6,856) 

3,428 
3,428 

*Actual WClght 

tU 
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nIGHT AND BALANCE DATA 

PlDJBCI' TO~TO. 

RB-38D AIRPLAIIB (CoDt'd) 

---~----~---------r---------.----,--------
~__~De~B~C~r~i~p~t~i~O~D~o~t~I~t~e~.~________~______.~e~i~'~h~t~~~~A~ra~-t____ MO••nt 

.ING GROUP (Continued) 
Tip. (ConUn...d) 

FHUn,. 
Front ilooii BiBle 
lear BoCla BiBle 
Actuator Support 

Standard and .i.c.l ­
laaoua Parts 

Coupler Fairine 
SkiD 

Top 
Botta. 
lAadine Id,. Bxte ...... 

BioD 
Bulkhead 
StrlD1Brs 

Top 
Botta. 

( 

( 
( 

( 


HO.5) 
31.6 
86.8 
22.1 

55.3 

302.4) 
121. 9) 

55.4 
55 . 4 

11.1 
97.7 
50 . 4) 
26.2 
24.2 

90.19 
89.1 
91.1 
81j.2 

( 12,672 ; 
2,816 
7,907 
1,949 

89.5 4,949 

88.44 
88.34 
88.5 
88.5 

( 
( 

26,743 ; 
10 , 7C9 ; 

4,903 
4,903 

86.8 
88.5 
88. :n 
88.5 
88.5 

( 

963 
8,646 
4,461; 
2,319 
2,142 

Fra-. 21.8 88 . 5 1,929 
Fittin,. and .i.cel-

I AD.OUS Parts • 10.6 88 . 5 938 

Couplin, Mechani•• ( 1,363.0) 85.35 ( 116,328 1 
Bead CoupU na 65.5 81.4 5,332 
Fo rward Loci< 16.1 83 . 0 1,336 
Forward llelea.e 
"challi•• 44.7 80.5 3, ~"Ij 

B.ael Support 174.5 80.0 13,980 
Aft Structure Boo_ 
Forward Structure Boo. • 

291.3 
2:n.0 

87.0 
84 . 5 

25,343 
21. 210 

.... t Actuators 98.0 88.9 8,342 
Carri"a_ - Track 68.0 89.4 8,079 

-Actual •• iaht , ' '''' 



WEIGHT AlID BALAMCE DATA 

PIW)JECT 1'0"'1'011 

RB-36D AIRPLANE (Cont' d) 

Weillht AmDescrlpt10n 0 fIt•• Ma.ent 

BASIC 1'O...TOII PROVISIONS 1'0 BE 
INCORJiORATID (Continued) 

WING GROUP (Cont1nued ) I
Coup1lnll "chanla. 


(Continued) 

Boo. Poai tiODinC 

Actuators 
 160 . 0 86 . 5 13 ,840 

Aft LocI< Track 6(1 . 9 89.6 5.457 
Utili ty Coupl1nc 99.1 89 . 9 8,909 
rittinlla and lIiscel­

35.9laneouB Part. 81.4 2.922• 
( 506.8) 85 . 55 ( 43,356) 

Suppl._ntal DC Po.. r Unit 
ELECTRICAL gROUP 

( 186 .0) 88.70 ( 16,499) 
Breaker , Relays, Fusell , 

and Block Panel 10.6 88 . 8 J 41 
Trans.itter Rectifier 164.0 88.7 14.547 
!'1l ter 88.711.4 1.011 

Bo.,. Actuator COntrol 33 .0 89.3 2,947 
118.&t Actuator 8.1 115 . 5 J36 

( 35.4) 91.27Utl1itie. Control Syat•• ( 3.23 1) 
..la,. and Switch•• 5.8 89 . 2 517 
.oton 29 .6 91.7 2.714I4.3 81.6 351 

Wlr1nc 
",••lalle Lll1hts 

210 . 9 80 . 8 17,041 
Standard aDd .t.cellan.aua I 

29.1 80.8 2 .351Parts · 
87.57 ; ( 73,475 )( 839.0)!'\Ilk ~nlii. 


Ficon Tank and "work 
 89.7 ·, 56,789• 633.1 

Tank Vent In.taUation 
 89 . 7 1 ,301 
Booster Tank 

14 . 5 I13.7 80.1 1.097 
8.2 78 . 5 • 644 

Bo.. 
Val ..... 

83.5 75 .2 6.279 
!"uel Srate. - .,ing Tip 

I 
lS . 2 92 . 3 1 , 6110 

"'el L1ne 39.0 SO.S 3,151 
F1ttinlla and .iacel1aneous 
Parts O 2.534• 2S; \8 II r88 

... \ 
l:tJ 

.Actual Weicbt 



--".....--" . . • 

WSIGHT AID BALAKCI DATA 

Pa:lJSC2' TO~TO. 

BB-36D 4IRPLA.s (Cont'd) 

neacription of Ite. 

COIIIIIJI(H;4IUBi
AIoplUier
Standard ~rta 

PUUISRIIrGS 
Sot llr Line 
Standard and .i.cellaneolla 

Parta 

( 

( 

7.8) 
5.0 
2.6 

107.1) 
85 . 0 

22.1 

4", 

110.13 
109.0 
112.4 

83.31 
83.3 

83 . 3 

( 

( 

837) 
545 
292 

8,922) 
7,08l 

1,841 

TOTAL nIGHT IIIPrT TO~TO. BB-38D 
(Wh..l. and Flapa lateoded) 168,829 . 9 78.73 13,134,155 

c.nter of Gra .. 1tr 43.7~ 

TOTAL nIGHT f:lIPrt TOa-TO. BB-38D 
(Wheel. and Flap. "traeted) 188,829 . 9 78.53 13 , 101,244 . 

I
• 

c.nter of Ora..itr 43 . 9~ 
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WEIGHT AND BALANCE DATA 

PJI)JECT TO...TOII 

RF-8·" A I RPLAIIE 

. 

D..criptioD of It•• 
 ••1,bt An 1Io.8Dt 

lIB IGBT KIIPTY RF- 84r £11_ 3&-204 
("pub11c AYiatioD C08paD1 
"port) 

(Wheel. Up) 14,069.6 324.80 4,569,861 
(llbeela DoYD) 14,069.6 324.84 4,570,405 

!!ASIC TO...TOII PROVISIONS TO BE 
IKCORPORATBD ( 675.6) 371.42 ( 250,933) 

( 514.6) 3711.64 ( 218,142)
""won Spa.... 

WING GROUP 
( 40.0) 397.60 ( 15,904) 

FroDt 24 . 6 387.2 9,525 
Rear 15 . 4 414 . 2 6,379I 

18.1 417 . 8 7,56? 
Rework Str1nger 
Rework Ribe 

3.0 387.3 1,162 
..won SkiD ( 52.1 ) 392.90 ( 20,470) 

Uppe r SI& rhce 26 . 8 392.9 10,530 
25.3 392.9 9,940 

Rewon I.eadiDI Id,e 
Lower Surface 

382.032 . 1 12,262 
COl&pliDi Pa1r1ae 24.1 432.3 10,418 I 

rittia,. 2~.7 429.0 9,738 I 
I 

20.2 419.0Rework ~8cell.neous 8,464 , 
COl&pl1D, ( 362.3) 364.79 ( 132,162) 

Probe ( 228.4) 322 . 40 ( 73,637) 
"cbaD1... 86.1 322.4 27,759 
StNctl&re 142.3 32:>.4 45,878 

Aft Lock 115 . 5 '39.0 50,705 
S tandard aDd lliacel­

18.4 425.0 7 , 8201aD.oua Part. 

( 29 . 7) 304.75 ( 9,051) 
LOck S,.te. Aft aDd Probe 

ELECTRICAL GROUP 
12.4 330.0 4,092 

Rework Wtrin, 7.8 323.0 2,519 
Rewor k Lt,bUDI 5.0 21i1.0 1.091) 
S taDdard and lIi.cellaneous 

Part. 4.5 1,3;;0300.0 

I r.c' SSlflED 
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WEIGHT AND BALANCE DATA 

PJOJECT TO....TOII 

RF-8·1F AIRPLANI (Cont' 4) 

De.cription ot Ite. lIel,bt AIW lIo_nt 

BASIC ~TOI PIOTISIOKS I2 I! 
llOODOllftb CCOnU.....d5 

BYDUULIC S18T11 

PUlL SYSTII 

ruUISKIKGS 

nIGHT EIIPTY TO....TOII RF-84F 
(Wheels Up) 

Center of G=ayity 32.a 

nIGHT IIIPTY ro....TOIl R7-S4F 
(Wheels Do,",) 

Center of Grayity 32 . a 

31.0 

22.4 

17.9 

14 , 745.2 

14,745 . 2 

31S.10 

314. Sl 

386.98 

326 .94 

362.98 

9,768 

7 , 04S 

8,927 

4,820,794 

4,821,338 



PERroRIIANCE 

A. 	 Prediction of Aerodyna.ic and Parfor.ance Cbaracteri.tics 

Parforeance ••U.at•• for tb. para.ite aircraft (Bl'-84F) 
and tbe production para.it••,.te. (18-38D-III carri.r plus two 
Jt7-84F'.) were .ade b, Tbi.blot under .ubcontract to ConYair. 
Tb. prediction of a.rod'....ic cbaract.ri.tic. and perfor.anoe 
e.U.at.. were .onitored b, Conyair pereonne1- Dra. predictions 
for tb. production _del were _de by Tbieblot and .anitored 
by Convair. On tbe baai. of tbe•• predictiona, Conyair e.ti.ated 
drac and perfor.ance for tbe prototype .,Bte. (standard 18-36F 
carrier plue two Jt7-84F's). 

Tbe .nllne data for tb. carriere bad preyiou8ly baen deter­
.1 ...d b, ConYair in it. etudy of tb. 8-36 airplan... Enline 
d_ta u.ed fer tbe parasite aircraft bad baen deterei...d by 
Republic Aircraft in lte etudy of tbe RF-84F airpla... . 

Tbe 
report. : 

re6ultlDI data bay. baen publlabed in tbe follo.lnl 

(1) FZA-36-328, Standard Aircraft Cbaracte
18-3~~III/Bl'-84F To__To. Paraalte Slate
1 Noy••bar 1955 (lIef.rence 21). 

ri.t
. , dated 

ics for 

(2) FZA-36-329, 

(3) 	 FZA-36-329-1, Perfor.aDce Esti.ate for RB-36FI 
RF-84F T __TOII Paraeite 971'te., dat.d 26 lIarcb 1956 
<lif.rence 10 ) . 

(4) 	 FZA-36-339, 1B-38D-III To__To. Paraaite Syst•• 

Ap~ndiX I Data, dated 1 Nove.bar 1955 

(. erenee 22 ). 


(5) 	 FZ__36-521, Spa~.ia. Lift DiatrlbytloR OA Prol.ct 
1IX-1713, dated 1 Nove.bar 1955 (!'-ference 24). 

A utility f1l1ht handbook, Convalr !'-port No . FSE-38-1648 
fta prepared in roulb draft for. but fta AOt publi.hed. However, 
eop1•• of tbe rouSh drat \, lnclud1nl .. reproducible were sub­
.Ut.d to the A.1r Force b, 1.ttere n No. 8-411 dated 5 January 1956 
aAd n No. 8-890 dated 18 Octobar 1957 . 
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B. 	 'ind TUnn.l T.st. 

St.tic .nd dYaa81c 81nd tunnal te.t...re .ade under tbe 
direetio,; ot Thieblot. "'e.e t •• t...re run tor tbe e_po.it. 
eontlJUration .nd tb. earrl.r .loa., u.1nC botb tull-.p.n .nd 
.e.i-ap.n aodel•. 

St.~111ty .ad flutter .nalyei. ot dYaa8ic t •• t., run at 
lI&"id Taylor IIodel ...In durin, tb. ,.rlod 8 to 22 October 19501, 
.....de b, eoD...lr ,....0...1 (.e...f....n... 31). Th••t.bility 
.nd coDtrol ...lyeia of dJD&8ic t •• t., ruD .t LaaCl., Air rorc• 
.... dud., r.bru.r, .nd ••rcb 1955, _ •••de by Thlab10t (.,•• 
... terance 32). 

The analyei. ot .t.tic teMt••t WADe 8as ••d. by Thi.b1ot. 
The•• te.t., to..tber 8ith pra.lou. f11,bt t •• t. of tb. 8-38 
.nd tb. RF-8' ..ra u.ed •• a basl. ot pradletlnc the drsC l ••el 
of tbe MX-17l3 p.ra.it••yete•. 

The toll081nc report. prasented 8ind tUDD"l d.ta obtainad 
on tbl. project: 

(1) 	 SIlG-17, Project To_To. S••l-Sp.n DIDlt:C 

IIodel Wlnd TUn_l T•• t., dated 2 110".. r 19501 

(Bil.ranc. i). 


(2) 	 SDa-18, Pro;.ct T~To. Full Span Dlaaale IIodel 
Wind TUDII81 ..£a, dat.d April 1955 <5tereDce 5 ). 

(3) 	 rZM-38-885, naale 'lnd D 1 1 Pro eet 

~1713, dat.d 6 Aprl1 1958 ..f.renc. 25 . 


(01) 	 rZM-36-528 (Thl.blot Aircratt CoaP~DY, Inc.) 
lUnd TU...1 Te.t of 8tatic IIodeh of tb. To_To. 
Pan.U. 8pt.., d.ted 8 F.b.... a .. y 1957 (.. t....nce 27). 

C. 	 rliCbt Te.t. 

A fli,bt t •• t proC.... _ •••t up to obt.in ••ritie.tlon of 
tb. pradict.d a.rod,D..le .nd ,...fo....nce ebaracterl.tice ot 
tb••y.t... Th. t •• t ••ecoapli.b.d ..... insuftlcl.nt to obtaln 
t ... ,.,..lred ....ult.. S,..d-po..r data tor tb. c.rri.r ..... obt.l .... d 
onl, .t tbrae point.. Th••• data C.". DO deflnit. t ...nd to_.. d 
tb. o••~.ll ".lidlty ot tb. p ...dictions. 110 .,..d-po..r d.t. 
tor tbe coapo.lt••y.t....... obt.ia.d. 

--	 ... 
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D. Conclusions 

The flight test da ta obtained were insufficient to provide 
any correlation with predictions. Therefore . any further work 
wi th the syst... lDust refer to, and make use of, the predIcted 
data . 

UCLA 
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IF E 

WIND 11/NNEL TEST PROGRAII 

A. Static Force Model Wind Tunnel Testa (Jan., Feb.! 1954) 

Static torce _odel Wind tunnel tests were conducted in the 
Va8s1e Me.orial Wind Tunnel at W-PAFB. Ohio during January and 
early February} 1954. These tests .ere .ade UDder tbe direction 
of Tbleblot Aircraft Co.pany . CODvair was Dot representad 
at this t •• t progra• • 

The purposes of tb.~e teats were to deter.iDe tbe position 
ot tbe F- 84F tn relation to tbe 8-36 giviDg tbe best aerodynaalc 
characteristics ~or the co.postte configuratioD, and to provide 
data OD lo.~a at the transfer point . 

A l / 2S-scale, full- span _odel ot the 8-36 airplane aDd t.o 
1/ 2S-Bcale .odele of tbe F-84F airplane were used in the tests 
(see Figures 33 and 34) . The F-84F .odels were attaehed by 
their wing tips to the .in, tips ot tbe 8-36 _odel tor coaposite 
configuration tests. Wing_tip to .ing- tip attacb8ent was 
aade with a stlng balance enclosed in the 8-36 .1n, wbicb 
perwitted pre-selected chord, roll, and pitch positiDns ot the 
P-84F relative to the 8-36. Strain gagas were installed to 
a ••aure nonral force, chord.isa torea, rolling .o.ant. , .... 
ao.ent, and pitcbing ao••ot ot the F- S4F wadela. 

~~ eoaposite , coDfiguratioD was tested wlth the F-S.F .odels 
1!4 .i:.L.I . 1.# .0 .... ~ .. .. ;. : . ~ .~. :,' - :- '. ~ ~- -:. '" (0,.. .... , ,,...h ~f the ~':v]'rdwt.Be .@.ft<1 

r-ol1 9O&itiOD!f . TeB"t1ll ai t.~ ...:..; ... -;. !...: ::=.!. ;: i ~"'~ ~';'; ! 1.Jnnil" (.U.:l:.• .;. ..·:·lQ 

by shi..lng tbe stings. were aade with tbe F- S4F ~~~l~ io tbe 
ze~roll position. Frequent check runs with the F-S4F aodel. 
In the zero-pitcb positi~Q and ditterent chordwise positions 
...e re .ade du ri 01 tbe tas t prograJI . 

Teets ot tbe ca.po8it~ conflcuratlon were aade ...ith the 
8-36 control Burfacea deflected and tor t90 positions of the 
horizo~tal tail of the F-84F aodela . 

The 8-36 ....a te.ted alone, both with and without tbe stine 

inatalled in the WiD~ tips . . Teat. were a1ao run with eleyator 

deflections of 0 decreea, -5 decrees, and - 10 decree~ and with 

the horizontal tail re.oved. 


Preced~n~ Pa~a r~ank93 
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Data olltala.d fro. tb••• t •• t ...n nduc.d la, tb. TII1.IIlot 
Aircnft ColI...,. 8o.....r • . it had be•• tw.d tbat tb.n wn 
.rron .:ll.U.. 111 til••tnh .... bal...ce l1li41 wi ..d tIl.....l data . 
na.nfon, tJae nwlta of tho reduced data ..........Ut.th. ntb.r 
tb•• .,.a.tlU...... dld aot ,roylde the l .. foraaUo.....tlel,.t.d 
for the .tlld, ...d ..lI1a" ....llSl•. 

B. 	 5..1-8,.. Dp!!lc 'lad Tllla..1 T ..t. (&-21 October 1854) 

DJaulc _ ..1 9lad t .....l t ••t. of • 1/2~cal.....38,r ...1­
.paa, ca.tU....Nd wi.. with a 1/2~cal. U-14' flabtar .ttacb.d 
at tb. 81..-ti, ..n na at til. Dawid Ta,lor 110..1 Buill "1'1.. 
tb. ,.riod of I tllroup 21 October le'4. naG 11-361 _ ..1 ... nod 
becan. lt ... a..l1alll.; .tnctanl cllanot.ri.tlc. of tb.....38J. 
tb.....,., a.d tb.....3ID are ••••aUall' l ...Ucal for ...rro••• of 
wt.4-t....l t ••t ....011 &II til•••. 

na........... of til••• tNt. WIllI to dot...l. tb••ft.ct. 
of yan.... ".lp a.d ,1I,.lcal paft80t.n oa tb••,...lc .t.II1Ut, 
ot tb. _.l.d _ ...". coaU..ratlo. . "Illter roll ul••__ 
."al•• flpter wlpt. -'-ber wla11t. fipter fo_.d-an ,..1­
tloa ....l.ti9O tc til. ~ber 91..-tl,....6--to til. "Ireo ....11110-­
.ft.ct. ot ~ber 91...Utf.....n til. , ......t ... la...ti,at.d . 

...1t. of til. data obta"l... t10 ta.t I'll'" wi tb yarloll.
co.bl...tlo... of til. aboy. pa.....t.ra 1.ad to tb. follo..l .. , coacla­
.10... : 

(1) 	 TIl. fla11t.r roll a:ll••1I._.aal..... , be 1I.,t at or 
belo.... ".ft•• 111 01'''1' '0 b••• a .tabl••,.t_ 
tllroupOOlt tb.....31 ....41 nap. 

(2) 	 A lll11t..l"" tipt.r 1. _ .... crltic.l til... a b...,.. 
..1"" Upter coadlUolI . 

• U .b_ld be _tad tbat • l~are..........1.... fiaaU, clio.... 

&II til. be., -..-1.. of tbe "1'1011. crit.ria ...tarl.. 1.to til. 

cbolce of tho .1Ie..a ..l.. PIlI' ."..,1.. : • _1'0 or ....Uy••1Ie.. ­
...1. (_lela .1pt ....ya11 llri.fl, darl.. ,...) 1. po.U..l, 

cia....,...; 1_ .11...- ...1•• _a. lIi",r .tabl....... bat ,natal' 

.,Ut... of _UOII wUII die_tort...,.1_11, 

aad ,.,..lca11, for tile ,1 _all 1....1' ..,U­
t .... of _tio. ba' al.o 




(3) The bo.ber wei«ht does Dot bave an appreciable 
effect on tbe stability of the _yet•• . 

(4) Moving tbe fi,bter aft relatiye 
wina tip 18 beneticial. 

to the boaber 

(5) Chord.ise bending stiffness is the .ost 
i.portant stlftuess paraaeter . 

(6) Figbter tall incidence has no etfect OD the 
stability. 

The above conclusioDs are tor the se.i-span configuration 
and conaider dyna.ic stability only. In the full-span dyna.lc 
aodel teats further consideration was given to coaplete wodel 
and rust effects. It appeared blebly possible at tbls tl.. 
that the ya.in, effects on tbe stability of tbe co.posite COD­
tiru~tion would .ake a lareer skew-aDcle desirable, ••en thocgb 
tbe .yate. would tend to baeo.. uDstable in tbe bigb6r 8-35 
speed ranles (see footnote on page 96) 

A .are detailed account of the .e.i-span wind tunnel tests 
can be found in Coaft,ir-I'ort Worth Report SOO-17 Project To_ 
To. Se.i-Ip&n Dr~ic Model Wind ~~DDel Teat.. dated AprIl , 1955 
(Reterence 4) and 'rbieblot Aircraft CO.pany Report l'ZII-36-865 

1)y....1c 'find Tunnel lIo~hJroject G-1713, dated 6 April 1956 
(Reference 25 ). 

C. FUll-Span D~le .iDd._~D.~_l Tests (February, Ifarcb 19~~ 

DYD&alc .ind tunnel teBta of a 1/ 25-scale .odel B-3G ,itb 
l / Z>scal••odil 17-8.1' tlghten coupled at each wiDI-tip were 
run at the RACA It-foot ,ind tunnel, Lanele, Air Force Base, 
Vlrainla durin. February and March, 1955 . 

The purpose of tb... t ••t. W.8 to deter.io. the eftects of 
.arious desi.n aDd phy.Ieal paraaetera on the d7~ic stablilty 
of the coupled .yat•• ,ltb tbe bo.bar .odel approxl.atlnB tree 
tli.bt .. nearly .. po.sible (s•• I'iaurea 35, 36, aad 3~ ). 
They a1.0 pl'Oylded a ••aDB to 8ubstanti"&te aod extend the ae.l ­
spaa t •• t r.wult. aDd to In.est1aate the effects of bo_ber rI11d 
body aDd aatl-.,...tr1c de.ree. of fr.edow. 

97 
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Tb. eo.po.it. eODfilVratioD ... flo'D iD tbe tUDD.l .itb 
•• traiDt iD tbe dra, aDd lateral dincUo" oDly. 1. •. , four 
.,id body de,ne. of fn...... wn pemitted tbe ~ber iD addi­
.Oll to it. ne:l1bl••tructun de,ree. of freedoll. Tbe fi,bten 
.ft fne to roll about tbeir .kewed biDre a... . Ko auto.atie 
:ablliuUoll de.ice. of aDJ' .,1 .... wn u••d. (.ee F1IVn 38) . 
• 11 ."e. a.t. alllie. of I de,ne. aDd l~ de,ree., .. _11 a • 
•re-aDd-aft po.itioDD for tbe fi,bten, weft te.ted. All ea. ­
.Datio.. of ~ber aDd fipter 111ht aDd b.a.,. _lpt. _re 
,.t.d for eaeb of tbe.e coDdiUODD . Tb. ba.le boIIber _del aUff­
'•••1nlated tb. ~38J DOdel. 

The data obtained iD tbe.e test. resulted iD tbe follo.iD, 
'Dclu8ion. : 

(1) 	 The fi,hter roll azis ."e.-aD,le ahould be 9* delft•• 
or 1••• to i ..uft .table operatioD throulhout the 
&=36 'DIed raDU. 

(2) 	 IbYiDI tbe filbter aft relative to th. bo.ber .iDI­
tip i. beDeficial. 

(3) 	 For the deai,D cODdition of i5-de,fte ."e,-aolle, 

filht.r aft, a .peed li.ltation DUet be i.poeed 

for coupled fl1pt. In order t? .aiDtaiD a 15­
perceDt .peed .arliD, the equivalent airapeed DUet 

DOt e.c••d approziaat.ly 230 aph for two-filbter 

operatioD. 


A DOre detailed accouDt of the full-apaD .iDd ~uo..l teate 
.n be fOUDd in COn.d .......rt Worth "port Sm-ll Project Tea­

"port FZa-38-61~;~~~;:~3:~~!;~!r~~~~~:!!~r~~ dated April, 1955dated 6 April 19~ 

ee footDote on pa,e 96. 	 U CL ~""L\ 
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FLUTTER 

Evaluation of the over-all analytical work early in the 
To__To. progra. led to the dec i sion th~t cl~s81c~1 flutter WGuld 
not be a probl.. . It was ~pparent that tbe frequencieB involvod 
would not be bi,h enough to requi ... tbe use of nonataUonary 
~erodyn&8ic ter.e in tbe atabiu ty analYBi.. Therefore , tbeoret­
ical flutter work was not done since it was felt that it would 
be dupl i catin, the basic aerodyna.ic stability work. 

Conyai~rort Worth philosophy re,arding flutter was discussed 
at a conference held at WADC on 14 January 1954 . 'ADC concurred 
in Conyair's dec i sion that flutter investigations would Dot be 
neceRsary. However , 1t was felt that a great deal 01 caution 
sbould be t~ken in the arrange.ent o f t he wing-tip coupling because 
o f past experiences on slal1ar proJect&:. It ... decided that 
d yna.lc wind tunnel tests should be conduc ted t hat .ould give f inal 
proof of the stability of tbe coupling configuration being con­
sidered . A wind tunnel test Prolrul was , tberefore, initiated to 
test both a sa.i-span and a full-span configura tion . 

Seml-c; pa n conrigu r a t ion tests 'Ne re conducted at the David 
Tayl or MoaeJ BaS ln l rom t) t o ~1 Oc t ober 1~54 . }o'Ull-span configura­
tion tests were conducted 1n the 19-toot wind tunnel, MACA, 
Laneley Air Force Base , Vi rginia in Februa ry and lIarch 1955 . In 
both cases 1/ 25-scale .odels of the B-36J were us gd , after wing­
tip .odification , s i nce they were already available and were con­
Rid.red entirely suitable for these tests . The 1 / 25-scale .odel 
fighters were .ade by n,ieblot . 

Resul ts of the wi nd tunnel tests contirwed (;onvairo-Fort Worth I & 

original philosophy that the basic problea was one of dynaaic 
stability rather than flutter. 

A su••ary of the dyna.lc wind tunnel tests is coyered on 
page 96 of this report. Detailed accounts of tbe.e teste are 
covered by Collval~rort Wortb Reports SG!)"17 , Project To_To. 
S..1-apan Oynuic IIodel Wind Tunllel ·1... tB dated April 1955 
(Reference 4 0.... oa 1 - an na.ic .odelI 

Wind TunDel Tests, dated April 1955 (Reference" ; aDd ieblot 
Aircraf ~ Co.pany Report rZ1I-36-665 Dln..ic Wind Tu nnel MOdel Project 
lIX-:-1713 , dated 6 April 1956 (Reference 25). 

U l S\f\EO 
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FLIGHT TESTS 

A. PROXIIIITY FLIGHT TESTS 

Since Convair pilots were to fly the RF-84F as well as the 
8-36, during flight testing of the prototype, t.o Convair p1lot& 
were checked out tn tbe C-47/ Q-14 at Wright-Patterson Air Force 
Base 1n June 1954. Botb pilots Wdre &ole to .aka 8ur.cess!ul 
C01.:pllngs .1 thcut d1f1 1.o:'.1 l ty a ce;! .~ .i.n"d experience which ...a .8 hel~ 
luI 1n evaluatinG' proxl.1ty flights of tbe RB-36/ RF-84 :·" and 1n 
making a comparison to the C-47/ Q-14 system. 

A mock-up coupling .echanls. j Figure 39, was co.plated and 
installed on the left-band wlng tip of RB-3SF airplane Serial No. 
49-2707 and on the rllht-band wing t1p of RF-84F airplane 
Serial No . 51-1848, Figure 40. 1n August 1954 . 

Prior to actual proxi.lty fltlbts. RF-84F airplane Serial 
No. 51-1848 .ade tbree flights to investiaate the handlin, 
characteristics of the &irplane with the couplina probe iD~~alled. 
Three dittereot couplin, probe jaw conflguratJona were te.ted, 
a two-foot ye~tically opening jaw closed OD the firat tlicbt, 
a two-toot verticall, opeDiDI jaw open on the second tlicbt, and 
a fou~foot vertically openin, jaw open on the third flilbt. 
These three configurations are shown by Figures 40 through 4~ . 
Yaxiaua alrapee~ on these flighty was Iiaited to the structural 
liaitations ot the .ock-up installation and averaged approxiaately 
350 aph . It 9&8 found that the coupliDg probe with these jaw 
confirurations did not affect tbe bandliog characteristics 
of tb. RF-84F airplaDe appreciably . Stalls conducted witb the 
.ock-up confi~ratioD8 revealed a slight roll-off in the direction 
of the probe which was easy to control. 

Three proxiaity flights were aade with the RB-36F coupling 
a.chani•• aock-up boo. in the e~teDded position and the RF-84F 
coupl!nl probe aock-up with the four-foot jaws open. 

The first flight was conducted on 26 August 1954. Various 
air.paeda and approach an118. were investigated. An indicated 
airspeed of 200 .ph and an approach angle of &0 degrees fro. tbe 
l10e of flight of the RB-36F gave the best over-all results . 
A aaxi.ulI RB-36F ntdder tri. settinl of 4 degrees was required to 

IF E 
Preceding Page Blank 
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correct for couplinl .echanis. draa and the proal.i ty ot tbe RJ'-S04F 
bad only a 81ilht eff.ct on the RB-36F control characteriatica. Tbe 
RB-36F .iUl-tip Yortes effect .a8 quite Dotlceable and varied .itb 
tbe aD,le of approacb of tbe RF-84F. Ho....r. tbe RF-84F pilot 
was able to brinl tbe probe jawa .ithin less tban a foot of the 
boo. receiver on .everal occasions 

Fl1lbt 11o. 2 .a8 aade on 27 August 195.. Result••ere .uch 
tbs sAlle as on tb. firet !li,bt, .1tb prod.1ty NnB belnl .ade 
at 10,000 f.et PA and 24.000 feet PA. At the bilher altitude, 
higher airspeeds were more ettective in approachlDI the R&.36F 
boo. receiver. Alain, no dlff1culty was encountered in approacbing 
within inches ot a coupled position , altbourb no actual contacts 
could be .ade wltb the .o ck~·up iIl:5tallation . 

Flight Mo . 3 .as aade on 29 Septe.• be r 1954 . The RF-84F .,as 
flGwn in prosi.ity to tbe RB-36F .inl tip aock-up at indicated 
airspeeds fro. 200 to 252 mph at 17.000 feet PA . The RF-84F pilot 
esti.ated that contacts could have been aade on 75 percent ot the 
8i.ulated contact approacheos . A&"proaches were .ade fro. above I 

bela., and at S-36 .in, tip le>el as .. 11 as at hori%ontal anKles 
.aryinl fro. 0 to 90 degrees . The opti&ua RF-1!4F approacb path 
to the RB-36F co~plin, .ecbanis~ boo. was found to be at the sa.e 
level as the RB-36F wing Up a.nd 30 to 60 dellrees to the RB- 36F 
line of fli,bt. Figures 43 and J.4 are In. . flight photolraphs of 
the proxi.ity flllbts. 

In addition to th~ three proxi.lty fll&hts. proai.lty approaches 
were also .ado wlth a standard 8-··36 wira, tip for co.pari8on of 
..1DI~tip vortex and turbulence effects wi th and .1 tbout the .ock·-up 
coupling .eehanis.. Turbulence aft of tbe winll tip with tbe 
coupling ..ech ...nis••ock·-up WI8 .o~e pToncuDced but vortex eftects 
were less t.ban tor the standard clean WIDa tip 

As the result of the prox1811tty tes·.s , 1· was co ncluded that 
contact of an RF-84F "i tb the .,inll tip "I a S-36 was feauble and 
could be acco.plisbed by the average pilot without difficulty. 
The WiDg-Up couplin, aock· ·ups on ~be RS·36F and RF-84F dld not 
appreciably atte ~ t tbe flight ~h.ra:.terll!1t1cs of either aircraft . 

A .ore detailed a' count of the proll1.i ty flight test1e••ay 
be found in Convair-·Fort 'orth Reports F .T.I. Mo. 14 . 1-22 ··Prosi.tty 
Flight Test Prollr... - Project T"",· ·Toa,· (Reference 3) and 
YU-36-342. ··Toz-Toa Fllght Test P ~ogr.. Sua.ary·· (Reference 14). 

UCLA SIF 




.,
.. 

> 


..
.. ~ 

I.. 


I II 




i• 
~ 


N. Lf\S \F\ED 




B. 	 GIIOUJO) OPBRATIOIIAL TlSTS 

To inlure Bati.factory iD-fligbt operational perfor.ance of tbe 
To__Toa coupling ..cbani.a. a boi.ting te.t tower wa. conotructed to 
siaulate io-fllgbt couplinl and de-couplinl . The tower incorporated 
proYiaioDB to cbeck the tollowinl : 

(1) 	 Single-point coupl1nr and re leases , includinl 

nONal and e.erlency releases. 


( 2 ) 	 Ro l l and pitch loveMents wbile 1n tully coupled 

retracted pos1 tion . 


( 3 ) 	 Moraal and eaerlency re lease of tbe RF-B4F 

troa the tully coupled pos1t10n. 


The initial pbase ot the lround operational test1nl was 
started in .1~Dace.ber, 1955, and was co.plated 30 Dec••ber l~ ';') . 
Nuaerous deflciencie. were brougbt to li,ht . Tbe tailure ot the 
RF-84F aft latcb to release under load was tbe aajor problea . 
Modifications to overco•• thee. deficiencies .ere coaplated to a 
point .here a fit check .a••ade late in January , 1955 . Final 
aoditication. required on tbe RF-84F aft latcb were coapleted and 
coaposita lround operational teats were satisfactorily accoaplished 
late 1n February, 1956. Figures 45 tbroulb 53 sbow tbe boistin, 
test stand in operation during tbese tests. 

Mloor adJust••nts and chan••• reBul tiDa: fro. these last te s le; 
were accoapUsbed and tha two aircraft were readied for the Develop­
lent EDlineerin, Safety Inspection beld 21 and 22 larcb 1956. Ground 
operational cheeks were d••oDstrated at this inspection . 

JI<Iquests tor alteration resul tinl froa the DEI Safety Inspec­
tion wbicb were required prior to fligbt were accoapl1sbed and a 
final lround operational check was aade early in April , 1956 . 

lIanJ other ,round operational teats were ND duriol the proto­
type flight t •• t prolraa. TbeBe te.ts proyided a ..aD& of dete~ 
.inlol tbe effeetlY.ne•• and .afety of chan.ea or .odlficat1ons 
to the coupllnl .ecbani.a prior to teat fligbt • . 

c . 	 PIIOTOTYPE FL IGHT TESTS 

A shakedown flllht of tbe RF-84F aDd functional check of the 
coupling aechanis. was acco.p11ehed on 13 April 1956 . The 8-36 
••chan1s. was located un the right-hand wlnl and t he F-84'. on the 
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left-hand .,lnll. The handl1ng charact.erlst1cs of the RF-84F with 

the coupling probG installed were lound to be .ucn the sa.e as 

.,al experienced durinl proxi.ity tlilhte. No adv.rse etfects 

went Doted. The coupllnl aechaols. operated satisfactorily with 

the indication that only minor ad.)ustments were required 1n order 

to .aka contacts . 


On 14 April 1956. the flrst Tom-Tom prototype flight .,as 
.ade . A shakedown aDd functional check of the RB-36F airplane and 
coupling a.chan!s. was satlstactorl1yaccompllshed. This ,as tollowed 
by prod.i ty runs .i th the R~'-H4~ '0 check effects of .,inll-tip 
vortices on control of the RF-S4F. A vortex effect was encountered 
1n an area wbich extended fro. abaa. and about 10 teet outboard 
of the RB-36F ylng tip to a point so•• 30 teet aft of the .lng tip. 
Considerable aileron control and 80a. extra. po.er .ere required . 
for the tIsbter to penetrate this area, after whicb power could 
be reduced so_a.bat and the RF-84F bee..e easier to control. As 
tbe Uibter penetrated thie vortex area tbe bo.ber exhibited a 
distinct tendency to yaw left . However, these conditions posed no 
control proble. to el ther tbe fighter or bo.ber pilots. Sever"l 
contacts were .ade follo.iDI the proxiaity ruDS. However, no 
att••pts were .ada to latch in sinlle-point attachaent as the 
latches were secured in the unlatch 9Ositlon. 

Flllhts No.2 through No . 4 ware acco.pllehed bet.,ee~ 14 and 
27 April 1956 . Several contacts .,.re .ade. but single-point attach­
ment was not acco.plished &s the forward latcb was .ada inoperative 
for these fli,hts. Difficulty was encountered .1th tbe roll 
release actuatiDI tbe RB-36F head retraction wben contact was .ade . 
This condltion waa corrected and the forward latch was .ade opera­
tive fOT Fub.equent flights . 

Fllght. No . 5 through No.7 .,ere aceo.plished bet.een 10 May 1956 
and 25 May 1956, durinl which ti.e tour sinlle-point attach.ents 
.ere acbleved. The RF-84F .as very stable in single-point attach­
.ent . Ku.erou8 deficiencies in the coupling .ecbanis. were noted 
and consideraole rework was acco.pllshed lR ~D atte.pt to overco.e 
these dhlcrepanctell. P:,ule 31 111u5tra t es the !:ilna'l_ fl-.P9..tQ.~__a~ .~ach­
ment conf1(Urat1on . 

Flllht& Nu. 8 throulD II .,ere acco.pllshed bet..... n 6 June 1956 
and 8 June 1956 tor the purpose ot _akinl two-point attacb.ents with 
the forward latch operative and the att yaw lock inoperative. Only 
one two-point attach.eDt was .ade durini these flilhts dUe pri.arily 
to slippage of the boo. actuator clutch . Th i s was not conside~d 

3 ? 
" • j 
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a true two-poiot attachaent SiDC4 tbe Jaw lock wa. dot ea,aled but 
.tbe puck. of tbe pi tc:b lock· was extended and the dF-84F ..... held . 
in pitch by usia. riabt rudder to ••intain control a,a1a.t the rail 
and rack lear of the ~ber att latch . Sowever , tb. RF-S4r ..... 
towed 1n this cont1curation tor approzi••tely 23 .inute. and a 
Do.rwa l electropneu.atic release .a8 .ade While bein, towed , tbe 
RF-84F pilot r l •• witbout . akinl control corrections . The tlsbter 
was very stable at all t1.e8 a nd presented DO control proble. for 
a1 tber t he f1a:bter or boaber pilots. FiauN 30· 111u8tratea tbe 
two-point attachaent configuration. 

Fligbt Ho. 12 .ith the receiver aod yaw locka operative .a. 
accoapliabed aD 8 June 1956 . A two-point attach.ent was 
acco.plisbed on the first atte.pt and tbe ,a. aod pitch loeka ware 
enaale~ . The RF-84' waa towed for appro:::t1.ate1, 45 .in'ute••hile 
lOcked in tbe two-point attachaeot position. Oscl1latloD8, induced 
by .ildly upsettiog tbe RF-84F about its pitch axi s d.-pad out 
io ooe to three cycle. a ad the RF-S4F appeared very stable . TheBE-S.' .as tloYD briefly 10 two-point attachaent .ith tbe pitcb 
lock retracted and appeared to be so.ewh.t .ore atable thaD at 
2/ 3-retracted to fully retracted poa itioDS in siagle-point attach­
.ent . A Dor.al bo.ber initiated electro.echanical release ••• 
acco.pliabed . 

At the conclusion of flight No. 12 , all te8t101 .aa te.porar11y 
suspended because ot depletion of funds. A .ini.u. effort fligbt 
test proposal for continuatioD of tlicht te.ting .a. aub.itted 
to tbe AMC 23 July 1956, aDd ••• subsequently authorized 17 AUlU8t 
1956. Tbe tl i aht test prolra. a. autborized wa. for a two-figbter. 
eontlguratlon without tbe utili tie. coupllnC incorporated . Fligh t 
testinc .a. resu.ed 31 Auaust 1958 , .ith tlicht No . 13 . 

Flllhts Mo . 13 tbrouCh Ho . 17 were acc08plished between 
31 August 1956 aDd 20 Septe.her 1956, .ith tbe receiver , ya. aad 
pitch lock. operative (i .•. , tbe coupliOC .echanis. was co.pletely 
operative) . The intent of tbe.e flilht. " .8 to lave.ticate tbe 
tll&bt characteristics, stability, and structural loada ot tbe .ia.1.... 
ficbterToa-"l'OII confiCUrttion . Two succe•• tul tully - coupled. attaCh­
.eat. (ri'tb botit-tbe-yaw and pi,tch ··..to.cka engaged ) were aceo.pli.bed 
durinc the•• fllchts. On one of tbe.e fully_coupled attachaent. 
the IF-84' wa. towed for 1 bour and 20 .inutea. The intent of 
tb••• fliabt••a. aceo.pllabed t o tbe d.Cree possible .ith only 
two contacts havlng been _ade. Result s obtained indleated tbe 
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RY-M4F to be stable 'under all conditioD8 investigated (subsequent 
stability analysis showed the configuration to be only neutrally 
stable in one oscillatory .ode at the highest test speed) . Failure 
to make additional contacts during these flights .as attributable 
to 10a8 of radio contact, maladjustment of the roll release, and 
malfunction of the yaw lock aechanism. Figure 54 i8 an in-flight 
photograph of the RF-S4F in the fully-coupled attachment. 

Flight No. IS, the last flight to be made prior to termina­
tiOD of flight teBting. was accomplished on 26 September 1956. 
The intent of this flight was the same a8 for previous flights 
No . 13 through No. 17. Several attempts were made to lock in 
l::nngle-polnl attachmect . On the fourth attempt, a Single-point 
attachment was accomplished. However, fighter roll oscillations 
started immediately and increased in amplitude so that on the 
third cycle a wing-up attitude of 20 degrees was reached with 
heavy buffeting occurring and the pilot could DO longer control 
tll c airplane . 

As the RF-~4Y rolled down . th~ pilot initiated release 
which occurred at a wing down att1tude of 30 to 45 degrees 
accompanied by shuddering ot the RB-36r bomber. As the fighter 
left the bomber the head assembly of the RB-36 fell free . It is 
Dot known whether release was the result of initiatioD by the 
RF-84r pilot or due to the automatic r oll release mechanism. The 
damage _as not extensive enough to prevent eitber airplane from 
~aking safe anu uneventful landings. Post-flight investigation 
reve~led major damage to the c oupling mechanism of both aircraft 
as well a8 a considerable amount of structural damage to the wing 
tips at both aircraft. Figures 55 and 56 are in-flight pictures 
snowing the failure as it o ccurred. Figure 57 is a summary of 
operations during the flight test program . 

For .OJ-S detail on flight No. 18 test flight see Convair 
II IIReports FZA-36-342, Tom-Tom Flight Test Program Suamary, Refer­

ence 14 anu rZM-36-l192 , "Project Tom-Tom Report of Test Flight 1M 
Plus Convair ' s Reeo_eDoations Regarding Continuation of Project , tI 
Re terence 18. 

All subsequent flight testln~ was cRnc~lled on Convair-Fort 
lur th' 8 recolUl8nda t ion tha t the progr.. be ter.ina ted at th is t ille . 
This recONaendation was baseu 00 a car@ful consideratioD of what 
could be gained by additional test flights versus the risk to 
personnel, and cost in money, time , Rnd effort . 

A more detailed account of the flight test program 1s given 
In Convair-Report rZA-36-342, Referenc e 14 . 
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STRlJCTURES 

STRUCTURAL CRITKRIA 

The crlt.rla for atructural d.sl1n was ••tabllsbed by 
~onvalr Report rZS-36-306, "Structural D... l1n Crit.rla , JtB...360/ 
:"-8.r eo.poslt...W1DI-Tlp Coupl1DI ," dated 29 DeCtl.ber 1953 aDd 
..at r8yi.ed OD 22 July 1954 (Referenc. 2) . 

Thi. report set forth the ba.lc para.et.rs and thelr raDles, 
uch as speed.) altitude. , lUst veloelties, IroSB weicht. of 
arrier, Iroee-wel1bta of para81te, etc. It could Dot - aDd dld 
ot att••pt to - •• tabll.b loads, or even indicate the ~thods 
.y whlch to dete..1De loade . CoDvalr l.aned qulte h.avily OD 
t. paat ."pe,·ieDce ..1tb - aDd de.ilD crlterla for - tbe rlcoD 
ansite a,..te. lD ..rl tine this criterla (Bee rZ5-36-304, "Struc­
ure DealeD Criteria for ProductioD Ficon Installation," 

October 1953, Ref.raDc. 33 ). 

It ..... recolDlzed tbat Tnieblot Alrcraft would very 11~ely 
ave to deyelop De" t.cbnique. to dete..1D. the fiDi t. de. l.e" 
oade ba•• d On the critl.n. . 8inee tbes8 loa.ds would undouhtedly 
Dyol•• uDique dyga.lc rw.poaa~ cbaracter1.tlc8 . No 0.81.0 loads 
ere .... r developed by ThieblQt and CoDva1r ..aa forced to provlde 
he...ltb ~rbltrary dealiD lo.ds \ D order tbat actual structural 
••11" of tbe syate••1eht begi n . Tbe.e arbltrary loads were 
uppl1ed by Conv.. lr iD JaDuary 1955. 

.. STRlJCTURAL ras lGII 

The redealiD of tbe 8-36 aDd RF-84 ..i"I., aa well as the 
le s ll1" of tb. coupl1DI_cbaDl••s on both ~lrcraft , ..ae dODe 
'nt1raly by Thieblot. Actual fabrication of the "arte to Thleblot 
lra..inca ..a. cIoDe by CoDyalr. The deall'" succeasfully ..ltbstood 
1.it de.l1" loads ..lth on. alDor ."reptloD whlcb ..a8 easl1y 
,orrectsd (.e. pap 62 ). 

Th. relntorce"Dts .ada to tb...lDI. ot tb. 8-38 aDd t.be F-84 
.re ."plaiD.d aD pa,. 45 aDd 47. Th••tre.s analy••• OD tb••• 
,baDp. are CODtal... lD r%ll-36-527, Vol.... I, tor tbe 8-36 aDd 
·01.... 11 tor tbe r-84 (.feraDCtI 20). 
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Tb. d~~igD of tbe coupliDI ••chanie•• ie ezplained in tb~ 

De.igo S.ctiOD ot tbi. report. pag•• 19 tbrougb 4~. Th••tr.•• 
aoalJe•• ot tb••• je.igDB .re cootained in FZ&-36-S27, Vol .... Ill, 
for the 8-36 aDd Vol .... IT tor tb. 1'-84 (Ret.renc. 20 ) . 

C. STRUCTURAL DlVlLOPDIIT TlSTS 

To tb. beat of Conyair·. kDowl.dg. DO t •• t...re .ade at 
rbi.blot to a.certain opti~ .tructural deSigD or to cb.ck 
allowable .tre•••• u••d io the de.ign. COD.air .ade DODe. 

Bo....r. all critical de.i.o li.it loade ..re appli.d to tbe 
actual flight articl... The•• t •• t. are co.ered uoder the 
"Proot LoadiDg aod Spriog Rate ,..atiog" .ectioD of tbill report. 

D. FLIGHT LOAIl8 

1. Theoretical Flight LoadB 

Ooce the coupliog ..chaDi•• haBic cODfiguratioo bad 
be.o e.tablisbed a. "fre. io roll about a binlB lin. akewed 
15 degree. witb reapect to the forwar~ directioD of the 
urplaDe." it waa po••ibl. to .Ilk. real h.adway iD nt"bUsh­
ing de.ign loade ba••d OD tb. criteria .et fortb in 
FZ8-36-308 <..ferellc. 2). The dYDUlc loade .tudle. aDd 
tbe .tability studi•• "Dt baod-iD-band becauae tb. 
dYDUlc loade could be deri••d froa tbe .quationa of aotion 
u••d io the stability atudl.s. 

Firat tbiDgB coaing flrat. early studi.s of th.ee equa­
tiODB ..re directed toward au..riDg tbe qU••UOD "If tb18 
cODfiguratioD dJDuically .tabl•• and 11 .0. at wIlat apeede?" 
Aft.r tbie queatioD had beeD au..red . <at l.aet to tb• 
• zteDt of deciding to proce.d witb tb. fligbt teat progru) 
and ae tbat prolrae drew Dearer. iatere.t iD predicted 
fliEbt load~ quickened. 

AccordiDlly. botb CoD.air aDd Thi.blot accel.rat.d 
tbeir Prolru. to predict fligbt loade froa tbe .quatioD8 
of _tioD wIlich eacb had de••loped - CoD.air uBiq La GraDliaD­
t:n>e eqaatiou aDd Thieblot .atri_t:n>e equatioD.. The 
CoD.air _rk fta do... OD tile aulOI cOliput.r .quipaeDt at 
the CoD.air . Poeoaa Di.i.ioD duriq tb. period 2 April 1956 
to 2 April 1956. Th. rbi.blot _rk ft. dO... at 1!-PAR. Ohio 
OD dilital coaputer equipaeDt .ade a••ilabl. by tb. Air 
Force. 
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The net re.~l •• of the.e load. studie. were the 
: the .yate. would not tol.rate IUstsapproacb.o, the 
,n lUst witbout in.ti,atin, dJn&8ic .otion. which 
ed the fi,ht.r to ."peri.nce daD,erou. flappln, .nd 
r acre co.plex coupled .otlon., or without eac••diDI 
,n lo.d. , or both . That i. , in .v.n .oderately 
~lent .11' tbe pilot co~ld not fl, tbe fl,bter "hands 
" wl tbout NDninl tbe rl8k of real trouble. 

Becau•• of the D."e.sary .i.plif1catioDa in the equa­
a of ~tloD, and the conB~queDt besitancy iD accept­
th.ir predicted result. at face value - and becau• • 
be ti.. , .oney , aDd .ffort SpeDt on tbe project up to 
point - it wa. couldered deairabl. to eODtiDue wi th 

flicbt teat Prol"'. a. planDed . MOreover, it ... 
•••d that the adY&Dc...nt of tbe It .tat.e-ot-the-art" to 
ut ...d bJ fl1lht t .. t ."peri.nc. acre than offset 
••all additiona l coat and relatlvel, ••all el."Dt of 

lnvolved . 

0 ... of the .ore valu.ble product. of tbe lAC .t~dle. 
th. ,raphic pre••nt.tion of the action and tl.. 
tlonahipe . Thi. relatlon.bip ... not properly intecrated 
pl10t-reactlon tl.. and couplln,-rel.a•• tlae in tb. 

klnl tbat went lnto the d•• liD and later , lt pro.ed, 
the t •• t fllCht• . 

For a fulle .. pr~sentatlon of tbe dJn..lc loado' 
i •••ade by Conv.lr .ee Report FZS-36-490, 21 Dace.ber 1957 
eronce 17 ). For a pre.entation of tbe d,naalc lo.d. ' 
le••ade b, Thl.blot .... Report FZII-36-528, " Structural 
In, Ansl,.l., Project 1IX-1713," Ref.renc. 19. 

'"c.pt for flilht No . 18, and tbe dral load for fli,ht 
12, lo.d. e"perl.Dc.d durlna fli.ht t •• t. dld not ."ceed 
tban 80 perc.nt Of 11.it d•• l,n loads . (Th...chaDi••• 

aircraft bad be.n t ••t.d to 11.i~ de.lln loads, ••• 
iOD on Proof Loads and 5prlnl Rate T•• tln" pal. 59 . ) 

For a fuller p~••DtatloD of ....ured load••apar1.aced 
DI fli,ht t •• tln" ••• Convalr "port FZS-36-490 . 

Aetu.l Fl1,ht Loads 

Mo att••pt ....ad. to correlate ••••ured fll,ht load. 
predicted fli,ht load.. In tb. firat pl.ce tb. lnputs 
b. lAC ..... d1ff....nt frca tho•• creat.d in flllht ; .nd , 
b•••cond plac., it wa. dlfficult .DOulh to k••p tbe 
bt pro,.... .ovina .lona with a ••tl.factor, l.v.l of 
.pli.basnt on a 1i.it.d bud,.t witb tb••dded burden of 
.latina ......red and pradict.d fll,ht lo.d•. 
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CONCLUSIONS AND RECOMMENDATIONS 

Thl. topic will be eovered in three parte - each ~oap18te 1n 
itself : 

J. Stability and Control 
II. Detail Design of the Tom-Tom Configuration 

Ill. A Critique of Tom-Tom As AD Over-all Effort 


I. STABILITY AND CONTROL 

A. CONCLUSIO~3 

1 . 	 A primary factor aftecting the practicability of 
wing-tip coupling 1s the stability of the tully_coupled 
arrangement . 

2. 	 It 18 belteved tbat tbe Tom-Tom prograa bas d.monstrated 
that tbe akewed-axi. concept 1& a satistactory solution 
to the probl•• of stability tor the wlng-tip coupling 
and wing-tip tOWing arrangemeat. 

3. 	 Although tbe flight prograa .a. prematurely concluded 
because of accidontal d•••ge to the coupling ••chanl.a 
of both aircraft, Quffic!8Dt flight data .a. obtained 
prior to thi8 inCident to enable conclusive correlatioD 
between analytical and flight results. Theee conclu­
810n8 aDd correlatioDs follow: c 

a. 	 The flight results and the analytical re8ults 
exhibited identical trends; the instability speeds 
differed by only 22 mph. 

b. 	 Frequency and damping discrepancies were Dot 
~Drea80Dable, conslder1Dg tbe asSu.ptioDB of the 
an8 1,s18. 

c. 	 CorrelatioD was possible only tor the case wbere 
oue fighter was attached to tbe bo.ber (the flight 
teat procraa never got beyood the single-fighter 
configuration). and the a.auaptions of tbe analysis 
...ere part1.cularly unreali8tic in this ca•• because 
of practical limitatioDs to the Dw.ber of deCre.s 
of freedom that could b. cODsidered. 

Du 
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4 . 	 It 1. felt tbat tbe ba.1c aat~re of the proble•• 

a••oc1ated w1tb tbe .k..ed-as1. coacept baYe beea 

.~ece••full, deflDed aaal,tleall, aad correlated 

w1tb wlad tuaDel aad flllbt data. A. a re.ult, 

future effort. of tb1. t,pe caa proceed wltb Ireater 

eoafldeaee, and .ore rellaeee eaa be placed oa tbe 

a.al,tleal approacb la effeet1al a .ultable de.l,a 

arra.._.t. 


~. 	 Th. a..l,tleal approacb to the .tahll1t, proble.

de.eloped la tbla project caa be applled wlth 

confideace to other .lIfted-ula .,.t_. Tbe 

eqaatloa. of _tloa de.eloped .1lht reqaire aod1­
ticatioa betore applicatloa to another .rat.. w1th 

It. i.dlvldual eharacterl.tlc•• 


6. 	 l'1.d tuuel teata uUl1&lq df1\&alcaU, .lallar .04el. 
c.~ ~ ezpeetad to alaulate re••oubl, well actaal 
flllbt .ehicle reapoa.e. 

7. 	 I. a1qle-pol.t coupl1q tbe T__T_ cODfil\lratloD 

wa. uD.table but co.troilable. Tbe lD.tabllit, wa. 

ODe ot pure dl.erle.ce. 


8. 	 Staulator .tudle. proved valuable (aad reaeoRabl, 

accurate) i. eval~atiq pllot.' abliltle. to cODtrol 

tbe URatable cbaracteri.tlc. 01 tbe .1..le-po1nt

coat1,arat10D. The fll,bt .,at.. proved .os..bat 

.or. ea.il, co.trolled tbaD the .l.ulator .,.te., 

pr••uaabl, becau.e p1lot ••••1tl.lt' to the alrplane

.otlon. eubled bla to cospenaate wlth tbe correct 

coatrol • __wbat ~ODer tbaD oa the .iaulator where 

there waa no t .. l 1••01.ed - oDl, v1.ual obeer.atioD 

ot the trace of .1aulated aotioa. 


9. 	 'ereela.t1c eftect. are of priae l.portaace aad tead 

to re.trlct the ra..e ot par...ter. wberela laberent 

.tabll1t, 1. obtalaed. 


10. 	 Static trla-out of the filbter caa be defiDed b, 
fllhter roll aqle aad .ertlcal load at the rear­
polat attacbaant. Tria 1. atfected b, airapeed,
boaber aqle ot attack, 1l1bter ,roea wellbt, 
fllbter tlp taak coafllQrat10. (oa, fuel In taall, of I) , 
fl,bter al1eroa deflactloe, filbter ele.ator deflection, 
1l1bter Ilap deflectloa, aed filbter rear-poiet attach­
.e.t po.itloa (verticall,). It 1a .oat aeDaiti.e to 
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rear-point elevation. The rack and puck arraUleaeDt 
(on ~ber and figbter, reapectively), wben cnupled 
witb figbter elevator aetting , provide ..pIe adjust­
.eat to per.it tria to al.oat any deaired figbter 
roll angle or rear-point attacbaent load. 

"l l. 	 Tri. To_TOil des tiD proved quite aatisfactory from the 
ataDdpoint of tri..ing for a particular flight con­
figura tion. 

12. 	 The aft yaw latcb a.chan!•• desiaD worked quite satls­
factnrlly ODce tbe fighter aft latcb point poaitioning 
a.cbani•• was i.proved. 

13. 	 The "puck" (or sear s.pent) and rack for adjusting and 
fixing pitcb attitude proved quite Batiefactory. 

B. 	 RBCOIIIIBlIDATIOliS 

1. 	 For i_proved theoretical result. aore attentioa should 
be Klven to the accuracy of input data , i.e., deriva­
tty•• , interference, spring rate., ,eoa.trical charac­
t.ri.tice (auch .a wlng .weep), etc. 

2. 	 Por future project. of this type, it 1. raco..ended 
that careful consideratioD be liven to tbe structural 
aDd ceo..trical cbaracteriaticB of po••lble aircraft 
before a fiDal .election is .ade aDd a deBiCD study 
undertak~n. Of parttcular i.portaDce in tbi. recard 
are tbe .tructural ri,idity and the W1Dg ••••p. The 
latter i. of .pecial i.portance in the flgbter air ­
craft aa it appear. that an airplane witb a .ildly 
awept wing baa atability advanta,ea over a caaparable 
airplane with a bigbly .wept wing; iD addition, it 
wll1 be po•• ibl. to &ak. tbe coupling ..cbaDi••• 
• ore co.pact - tbereby reducinc flexibility. Tbe 
larger apan a••oclated witb tbe low aweep will i.prove 
tbe .k•••d-axi••tabllity, and perforaance charac­
t.ri.tic. of tbe coapoait. abould be better beeau.e 
of a bigher coabined ratio and tb. "clean.r" d•• icn 
afforded by ... ller coupling arrange.ent. and tbeir 
atteadaDt fairing.. ID order to defiDe .aa. of tbe.e 
eftect••or. accuratel, a &enerallzed atudy ahould be 
accoapli.hed and tbe .oat .fficient planfora. deter­
.iDed. 



3. 	 For .or. r.liabl. ei.d tua•• l r ••ult. it i. r.co.­
..Dd.d tbat particular att.DtioD be ,iY•• to accurat• 
• iaulatio. of .icaifieaDt aircraft ..d coupliD, 
..cbaDi_ aprl.. rat.. C••,., tb. booober coupl1n, 
aeebaal.. wa. fouad to ba•• a .pri., rat. ot tb..... 
ord.r a. tb. booober eiDl, wb.r.a. ID tb. earl, a..l,tl ­
cal .tudl.. tile .prl.. rat. of til...ellaal...a. 
a••uaed to be .....tl.117 iDfi.lt.) . 

4. 	 Car.tul att••tio••lIould be 11••D to tb...tlloda of 
.sel~i.. Ylbrator7 aot10.. of tb. fl,bt.r - iD botb tbe 
W1Dd ,tuaa.l t ••tl., aDd ID tb. fli,lIt t.ati... It .., 
be d ••lrabl. aad .ec••••r' to u•••or. tban ~D. .taDdard 
..tbod of .sclt.tl0. ID ord.r to a••ur••scltia, tb. 
prlaar, Dod•• of tb. caapoelt. aad, al.o, to la.lt. 
au:1II... coupll", .tf.ct. betw••D tb... ...t corr.la­
tioa betw••D .1nd tUDD.I and flll11t r ••ult••111 be 
poe.lI11••1tb caaparable ••tbod. of .scltatloD . 
Sta.dard ..tbode ot .scitatlon will al.o la.ur. lood 
qua.titatlY. fll,lIt data .....bl. to .,.t...tlc 
Int.rpr.tation. 

5. 	 Altboulll COD.alr aDd Tbl.blot carriad on parallal
.tabillt, .tudi•• , eacb u.ia, a dift.r.at a..l,tlcal 
approacb, It 1••ot Deca••ar, tbat .ucb be doa•. 
Conyair ua.d a 4-dacrae-ot-tr..daa ".t.., whar••• 
TIIl.blot a••d • ~el'l"_f-fraedooa .,.t... C..... 
parl.uu. ot tb. two .tudla••lIow.d Ida.tical tr••de; 
tile aa.erlcal dlffarenc.. war. DOt .1,nitlcant Db.a 
tb. diff.r.Dce ia d.l'l".aa-of-fr..daa la co..iderad. 

8. 	 TIl. caapl.,,1t7 to 1.cl..de ia an &..l,tlc&l .pproacb 
aa.t be a coapraal•• betw.e~ 1&1.. to be r.aliz.d 
a.d 	tba coat of tba approacb la t1a. aad .ffort . 

7. 	 TIle followl", are Coayalr'. rae_adatio.. , ba••d 
oa tbe asparle..:. pl••d froa tb. T_TOII pro,raa, 
a. to bow pre.a.t ••d futura .ffort. parallali., tbat 
at Co••air could be direct.d to be.t .upport tlla 
float1q pa•• l coacapt. 

To provida ••~ded at.tic .tabilit, to tile WiDr-tip 
coupliD, cODcapt, two baDic lda.. ba•• bee••dYancad: 

a. 	 TIle .1I<...ct-a"b arraDI_.Dt uUl1&.d in tb. 

T.....T_ pr..raa, a.d, 


b. 	 TIl. ,aar.ct-flap arra.._at iD tb. _b Aircraft 
Caapa., Loar-Tooa pr..raa. 
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The two avproacbe. are ba.lcally Slailar, aDd 
and it i. expected tbat ca.parable .y.t... of each 
type havln& the .a.. d.,ree at .tatlc .tability will 
.xhlblt e ••entlally the .... dJDaalc charact.ri.tlc• . 
The prlaary dittereDCe. to be expected In the.e two 
approache. would ari•• due to tbe nonllDearltle. 
acca.loned by the .kewed-axi. arraDlesent. This 
.i.l1arlt, l.ada to the CODclu.ioD that data obtaiDed 
fro. one a,.te. can be applied to .stl••te first 
ord.r eft.ct. on the oth.r .yat.. . Thua, the flap laiD 
(or tlap-an,le-to-roll-aDll. ,earinl ratio) caD be 
compared to tbe value of the .kew ancle. The two 
would produce approxiaately the .... effecta wbeD the 
re8torinc .a.eDt, due to roll anile , is the .a... 
Th.ae cOD.ideratioD8 .u'leat tbe po.sibllity that 
.a.e of the ai•• of the To.-Ta. pro,r.. that bave 
D~t yet been reallzed aay be .ffectively covered iD 
••0:. efficient .aDDer by aD extenaiOD aDd "p11tlcatloD 
of tbe Long-To. prolraa. 

A broader raDIO of variable. baviDI aore direct 
appllcatlon to tbe floatinl panel cODcept can be 
obtained by a cODtiDuatlon ot the LaD,-To. prograa
with the follOWing approacb: 

a. 	 Perfora analytical .tability .tudie. to predlct 
dynaalc atabl1lty cbaracteriatlcs au a functlon 
of apeed, flap saiD , loadiDl, etc. AD approacb 
par.llelin, that u.ed In tbe Toa-Tos pro,ra8 i. 
au,g••ted. [t will be found that for a liven 
flap ,aiD and confi,uratlon, a point of In.ta­
bl1ity will be reached a. the .peed i. iocrea.ed. 
Thl. 1. co.parable to the effeeta obtained wlth a 
fixed .k.. ancle . Thu., by varyln, the laln over 
a ranae, the effect ot a varyinl .ke. an,le is 
ettectively deflned, it such a co.pari.on i. ot 
inter•• t . Calculations could cODsider the ca.e 
of only one panel attached as well as that of 
two panels . 

b 	 With Bultable instrus.ntation , perfor. a tli,ht 
teat prolraa to aubetantlate the re.ulta of the 
analytical calculationa. Thls could be aceo.­
pllahed by .tabilizinl on a 11ven _peed aDd vary­
Ing the flap ,aiD throu,h a ran,. up to the 
Instability point . Thia .ould ,Ive re.ults 
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c_parabl. to "ar,ial tb••t_ alii1. at tba t 
particular .peed. ".ult••ould tb•• be r.peat.d 
at otb.r .pe.cIa. 

c. 	 Corr.late tb....l,tical a.d fli,bt t •• t r ••ulta 
a.d d.t.rai•••bat .oditicatio•• to tb....l,ti ­
c.l appro.cb, if ••" .r. r.quir.d to iaprov. tbe 
alr_.t. 

Th. above proc.dur. could fir.t be c.rried out OD 
tbe pr....tl, ."ail.bl. tl,i...rticl••Dd tb•• r.peato, 
.itb variou. aoditicatio•• , lt d••ir.d. Soae ot tb. 
poe.ibl. aoditlcatloD. are .a folio,,: 

a. 	 Structur.l Bl••tlcltl - Th. tbr....jor It... 
iD"ol".d are tb. rll1dlt, of tb. att.c~••t 
aecbaDi_, tb. noaH.. pa••l, aDd tb••iDI of 
tb. par.Dt alrpl.... All of tb••••bould be 
"ari.d ••d tb. t.~t r ••ult. corr.l.t.d .ith 
tb.or.tical .....r.. Thi••ort i. iDt.rr.~at.d .1tl 
reco..&Dclatio&D b ••Dd c. below. 

b. 	 Larl.r faDeI to Airel!D. Ratio - Th. tr.Dd i. 
d••iID at pr•••• t 1. tb. u.. ot low ••pect r.tio 
.uper.oDic .irpla••••itb l.rl. flo.ti.. paD.l. 
tor .UbeoDic crui... Thi. ".r, deti.it.l, 
..pbaai••• tb••tabilit, aDd ....u".r.bilit' of 
tb. total co.fleuratioD a•••11 a. tb••tabillty 
ot tbe paael. Th. ratiO of pa•• l .ia. to air ­
pia•••i •••bould be "ari.d tOl.tber wltb tb. ratl0 
ot paD.l .... to airplaD...... 

c. 	 Swept Co.tl.glatio.. - Tactical u•• ot tloatiDI 
paD.l. i.dicat•• aa ad"aDtal. iD u.l.....pt coa­
tlpratiou tor blp .UbeoDic cNi... ThIlD,. 
caaparl.o. ot tb••tabilit, cbaract.rl.tic. of 
...pt a.d ua.w.pt paD.l. aDd .1.,. .111 be u.__ 
tul a•••11 a. a taowl.di. ot tb. probl......0­
ciat.d .1tb ••cb. 

d. 	 'Ilibt CODtro1 - Tbl. lD"..tllatl0. lD"olv•• tb. 
iutall&HoD &ad t..H .. ot ••".ral t,pe. of 
.t.blllaatioD AAd/or cODtrol .,.t.... The prta.r, 
purpoa. of tb... ia"••tilatioD••ould be to det.r ­
ai•• what tuactioaal arra.,....t. pro"id. the be.t 
h••dli.. qualiti•• tor tb. caabiaatlo.. Por ....pl• 
••".ral t,,.. of coaaaDd .ilaal. fro. tb. pilot,. 

ll\S 
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wbeel to tbe PAnel could be .tudied . Tb. r ••ponbe 
at the coebination with variou. di.plac...nta. 
rate•• and .cceleration feedback. fro. th. panel.
the airpl.ne. the r.lative roll ancle, etc. would 
be deter.in.d. The .econdar, purpo.e would be to 
e.tabli.h what p.rt at the .tabilization .nd/or 
control .,.t .. c.n be aade .ll-aechanical and 
wbat part. auat rely OD electronic-••ryo type 
.y.t.... 

•• 	 Separation - The inve.tication. and analy.i. of 
the probl... of ••p.r.tion abould include botb 
tbe procraaainc of th. flicbt path of the parent 
airplane a. well •• tbat of tbe PAnel. A few .Uc­
ce.tion. tow.rd ••PAration tecbnique. are aa fol­
low. (it i. very likely that diffarent panal cOD­
fieuration. will require diff.r.at ••paration
t.cbniqu•• ): 

1. 	 Provide tbe nece••ary control .ettinc. to 
cau•• tbe paDel to •••u.. & rOll-up attitude 
of 10 to 20 d.Cr••• before r.l••••• provldlnc 
.ufficl.nt down el.vator upon r.l•••• to c.use 
tbe panel to dive out and down froa tb. parent
airplane. Care .bould be tak.n to inaure tbat 
tbe ~l.a•••eehaala. wl11 operate under a8~ 
aetrlc load condition•. 

2. 	 Tria the panel for clldlnc fliCht in free air 
at tbe apeed ot release and provide a ••cbanism 
to .bove tbe panel a.ay (panel will probably
••aua. a droop po8ition wbile still att.cb.d) . 

3. 	 Incorpor.t. a d.vice to .et in • liven ..ount 
of rudder and elevator deflection to cau•• 
the paDel to Y.', roll, and dive .way at the 
In.t.nt of rel.a.e. 

4. 	 Make the panel .0 tbat it i••erodynaaic.lly 
una table .ben r.I••••d. 

S. 	 Incorpor.te a dr.c d.vic. on tb. outboard tip 
of th. p.nel to be actuated at tbe lnatant of 
reIea.e. 

lEDu 

http:Incorpor.te
http:diff.r.at
http:airpl.ne


8. 	 PaD.l trt.aed to Illd. at r.lea•••pe.d wltb 
a ...11 4ra; cbut. attacb.d at tb. CODtor of 
tb. paDel aad actuat.d at tb. lD.taDt of 
r.l.a.e. If tb. roll aDd aDlle at rel.a.o 1 • 
...11, lt 1••zpect.d tbat tb. lateral .0tloD 
of tb. paD.l wl11 Dot de ••lop .OOD .DGU,b to 
cau•• colll.10D wltb tb. alrplaD•. 

Tbe 	above r...rka cover 1DY••t1cat1on8 that 
would be valuable to tb. art of floatlac paDel 
d.y.lo,..Dt. It 1. appar.Dt tbat a sr.at "QUDt of 
wO"k could be dOD. OD tb. floatlac paD.I cODcept•• 
SlDC. allot tb••• varlatloDa coulG DOt be cov.red 
practlcall, b, tlllbt t ••t ..tboda, tbe Deed tor 
earl, .ubetaDtlatloD ot aD aDal,tlcal approacb 1. 
clearl, d.tlDed. It 1••er, 11kely tbat aaD, of 
tbe varlatlo•• lD cODfleuratloD caD be .atl.factorlly 
lDye.ti,at.d aDal,tlcall,. Th.r.for., lt would be 
D.e....ry to cODd'Jct .ubetaDtlatiac fl1lbt t ••t. 
tor 11alt.d ca... oDly. ID addltloD, lt would be 
Deee••ary to cODduct fll,bt t •• ts lD ord.r to obtaln 
lDtora.tloD OD tboa. 1t... wblcb caDDot be eatla­
factorlly haDdl.d aDalytlcally - .ucb a. flyablllt"
r.l•••• , etc. 

l I 
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VETAIL DESIG~ 0' THE TOM-TOM CONFIGURATION 

A. CONCLUSIONS 

1. 	 Tbe eDtlre prolraa suftered from a aultlplicity of 
d.eilD ebortcoaiDIB Tbe over-all coupllDI sche.e 
was basically souDd but the actual de.iln iDdicated 
iD 8&DY caee. a lack of proctical experieDce, a lack 
of fore.ilht, aDd apparently a lack of thoulht aDd 
cODscieDtious effort. 

2. 	 Tbe willi-tip coupl1DI .echa"i.... developed aDd 
flilht tested io the Tos-Toa prolraa is Dot cODsidered 
sati.factory for tactical use aDd was barely acceptable 
for test flyinl · It appeared that a Dew difficulty 
and 	• ne••hortcoa1na: were uncovered on y lrt.ually every 
teet flilbt. Tbe exteDt of rework Deceeaar~ before the 
coupllD' ••chaDt... a. de.1CDed .ere acceptable •• 
tli,bt test articles is covered UDder tbe DISIGN 
••ctloD of tbl. report. 

3. 	 CoupliDI of tbe RP-84P to tbe 8-38 lD turbuleDt air 
caDDot be euccesstully accoapliahed witb the coupliDI 
aeebaDia.e developed aDd te.ted. Pro. the experieDce 
laiDed iD the Ta.-Toa prolraa, aDd troa pa.t experieDces 
witb WiDI-tip coupliDl, It appear. queetioDsble that 
hook-up iD .ore thaD .ildly turbuleDt air caD be 
.ceo-plt.bed reaardle•• o~ the d.allD of tbe coup11nl 
arr.nc··eat. 

•• 	 Tbe uDfortuDate experleDce of tbe last teet flilbt 
poiDte to tbe requireaeDt tor a def D'te procedure 
f~r 	 t..edlate r.l•••• of ~he paraatte fro. the carrier 
iD aDY abDor.al eituatioD. In order to avoid daDler 
to aircraft aDd pereonDel it 1. Deceeeary tbat de­
coupllftl occur before load. are induced whlcb .xc.ed 
the 	deailD li.it load. of th~ confiluratloD . Thie 
".afsty valvs" de-coupl1ns caD be acco",pl1ehed by a 
"faU lIafe" feature deailDed for the aechaDi.. , or 
by aD eetabliebed procadurs for firine equibs at aDy 
tiae the filbter paraeit. ie Dot UDder full cODtrol . 
Perbapa a eo.blDatloD of the two, wbereiD aD exc••• iv. 
roll aDlle autoaetically fir•• aquibs aDd i ..uree 
poeitive rel.aee , ie tbe beet eyet.. . Altboucb tb. 
Ta.-Taa deeilD iDcorporat.d aD autoaat\c roll releae~ 
wbeD the roll aDile excs.d.d • epgclfic &aOUDt, tbe 
iDcideDt of tbe laet te.t fl1lbt clearly iadlcated 
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tbat tbe ti.. r.quir.d for tbi. particul.r r.l•••• 
••cbaDi_ to operate .xcNd.d ....: .. lalt.. "peri.Dc.
witb tb. Ta.-Toa pro,r&a d.aoD.trat.d tbat .quib
r.l••••••• tb. ODe lur., .ffectiY., ••d quick ••tbod 
of r.l..... 

A yirtu.U, fool proof ".af.t, y.lY." t,pe r.I•••• 
i. co..ld.r.d ~.dator, re,.rdl••• of tb. type of 
autoaatic fliSht co.trol tbat DiSbt be i.corporat.d
1. tb. par••lt. fisbt.r - be it .ke"••sl. or be it 
aODe correctl•• co.trol d••ice. 

&. 	 Soae .lilbt el.boratloD of c.rtal. deels••bortcaai.,. 
will be ..de ber. : 

a. 	 'e.tur.. l.corpor.tad 1& tb. d•• tsa to ...l.t tbe 
fi,bt.r pllot i. aakl.S iDlti.l coapll.. co.t.ct 
(.i.,l__poi.t) were barel, .cceptable i...ootb 
air - de.plte tbe fact tbat tbe objecti.e b.d bee. 
to create • d ••11D that would peralt coupl1.. 1. 
DOd.rat.l, turbul••t .ir wltbout preci.io. fl,l., 
b, tbe fisbt.r pilot. 

Th. i.itl.l ala, a•••tabli.b.d duriD, d••­
cu••io.. witb Coayair te.t pllot. after cb.ckout 
o. tb. c-47/Q-14 proJect, bad be.a to cr••t•• 
coupli.. tarl.t - wbicb if bit .ould r••ult lD 
.ucce••ful coupliDS - of approxlaatel, 4 f ••t x 
4 f ••t. Pb,.icall, .peaki." tbi•••• proyid.d,
ho'.'lzoDt.U, b, tb. back f.c. of tbe boaber booa 
.Dd y.rticall, b, tb. apr••d ot tb. filbt.r J•••. 
Pr.ctlc.ll, .peaki.. the tars.t ar•• a.Y.r .xceed.d 
10 iacb•• x 10 iacbe., ••e••ft.r tb•••••r.l ••r, 
r ••l iapro.....t ...d. duri., tb. tlilbt te.t 
prQlr... 

The fisbt.r pl10t fOUDd it .irtu.ll, iapoaalbl. 
to .lid. tb. apool alo.. tbe baaber boaa ••d i.to 
tb. b.ad . ID tboae c.... wbere be ... able to 
.lide tb. apool alo., tbe boaa (oal, after luhricaDt 
bad bee. liberall, .pplied to tbe fa,i., .urtac••) 
tbe directioa of tlslter ..tioD eat.bllabed b, tb. 
boaa ••••ucb aD to c..... tbe .pool to bit outboard 
of tbe forward latcb ce.terli••••d .........t 
could .ot occar. 
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Tbe wide-openial Jawl n.v.r had any value beyond 

I.rvial, p.rbapI, al a vi.ual a•• ilt to the pilot in 

Jud&iac bil location r.lativ. to the boaber couplinl

••chani.. . It. at init ial coatact tb.r. Ibould be a 

v.rtical .ie-..tcb of, .ay two fe.t, it i. nec••aary 

that on. (or a caabinatioa of botb) of two tbiacl 

occur: 


(1) 	Tbe boaber wiac .uet defl.ct tbe ..ount of tbe 

.1...... tcb, or 


(2) 	Tb. fi,bter .uet be lifted (or lower.d) tbe a.ount 

of the .ia-..tcb . 


If the filbt.r clo.iD, .peed is appreciable. Bay 

3 1•• t per ••eoad, the force. involved are quite 

.iz••ble. The ~ber receiver hea d had the require­
..at that it be capable of Iwivelinl like a universal 

JOint. Actually, tao iDter••ctla~ axes of rotation 

a.r. provided - one per.ittin, pitcb and one per.itting 
roll . 

Any vertical load not applied at tbe inter••ction 

of tb. as•• would tend to roll tbe head about ODe or 

botb a••• - .nd it oft.a did, tbu•••kiac couplinl 

i.po•• ibl.. Conv.ir incorpor.ted a f.atur. abich 

per8itt.d a f.a d.,r••• of roll fr••do. at initial 

eoat.ct (coa.ld.rabl••ft.r .iacle-poiat coupliac)

but a•• Dot .bl. to incorpor.t. thi••ucb-a••d.d 

f••tur. into tb. pitcb-••l. d•• iCn . Tbi. defici.ncy 

c.a be (aad wa.) ..d. 1••• trouble.a.e by adju.tial 

ficbt.r flapa to ,iv. be.t fi,ht.r pitcb .ttitud••t 

c~u,liac lpe.d•. 


). 	 Y.w tr••d... beta••a tb. boIIber h ••d _chaal_ .nd tbe 
fiCbt.r probe flttiac to wbicb the ".pool" a•••ttach.d 
aal inad.qu.t. . By tbl. 1...ant tb.t r.l•••• frae 
linlle-point att.chaeat a•• pby.leally and "cbanlcally 
i.poe.ibl. at ,a....1•• that a.r. not coa.id.r.d 
••c••• i ••. 

:. 	 Th. "ball-be.rlal Icrn " jack. pro••d particul.rly 
troubl••a.. . 0.. c.n oaly conclud. tb.t tb.y ••r. 
Dot capabl. of dol.. tb. Job r.quir.d of tb... A • 
• a obe.rv.tlon . it do•• aot .... tb.t an .l.bor.t. 

pi.e. of .qui,..at r.quiri...u~b pr.cl•• adjultaent 


F 0 ute 



.ad b.vla, .tllll.r.Dtl)' oa. partor..ac. r.quire­
••Dt bullt .rouDd .ucb • varl.bl••• tb. trlctloa 
coaetaat ha•• pl.c. lD • d••l,a .b.r. bl,b 
r.ll.blllt)' 1••0 taport.at. At l •••t tb. 
d•• lla.r .bould baad ov.r backw.rd la looklal 
for. aor••ppropri.t. pl.c. of , ••r. 

B. 	 JUlCOIIIIDDATIOIfS 

1. 	 R.coea.ad.tloaa are ..d. oal)' lD four c.aer.l .r•••. 
Th. _paclfic Deeda of tbe Taa-Toe couplial d•• i,a caa 
be det.rai.ed fra. r ••dlq the abo•• "CoDcl"aion. n 

aDd the ••etloD of thl. report on HO..lI'D ti 
• 

2 . 	 laltl.l Coupli!C. allowaace. au.t ba ..d. for ala­
..tcb ot the aircraft coupliDi a.chaai... at iaiti.l 
coat.ct - dlffer.ac•• ia v.rtlcal .ad borizoat.l 
po.ltloa .ad dltf.r.ac.a ia roll, pltch, ••d )'&W 

attitud._ Ya' fr••doa (••cluel.e of biDdlD1 
a ••tio••d uDd.r "CoDCluaiou" .bo••) ••• illll.r.Dt 
i. tb. fichter ".pool." Roll ••d pl tcb fr••doea 
••r. provlded but, iaiti.ll)', ••r. fr.. be)'oad 
.cceptabl. l1&it. for pr.ctlcal coupliDi. Roll 
fr••dORa up to ! 5 d.,r••• are d._ir.ble for iaiti.l 
coupll.,. Pltcb fr..do.. up to ! 5 d.,r••••r. 
d•• ir.ble for iaitlal coupliDi. Th••• l1&it., 
bow.v.r, .bould be ba••d OQ tb••irpl.ae. i ••olv.d 
.Dd tb.ir particular probl... . 

3. ReI•••• Sl.t... Ral•••••bould be po.ltiv., r.li.bl• 
• Dd CI••D. lair,.ac), r.l••8 ••bould b.v. 0.1, oa. 
crlteria- -iRR.diate aDd coapl.t. r.l..... Squibe 
b.ve proved .o.t .It.ctiv. lD CODv.ir' ••xperi.Dce
OD botb tb. Taa-Toa ••d rico. proJ.ct•. 

•• 	 Rali.bilit,. Ko plec. of .qul,.••t b•••ppr.riable 
v.lu. unl••• it i. r.li.bl.. o.aer.ll), .pe&kiDC, the 
.iapl.r .)'.t.. i. tb. &Or. r.li.bl. . How.v.r , a 
.iapl. d._i,. au.t ba ba••d oa cood .olid tboulbt and 
••,i••eri.. _tud)'. 

5. 	 0•• of Kock-IIp!. bact .ood•• ROCk-u,. of tb. coupl1.. 
b••d .ad li,bt.r probe oa tb. part of Thi.blot 1. tb• 
• arl)' d••ll••t .....ould b.v. p.id bil divid••d.. a 
acal. ROCk-up of tbe couplial aacba.l... i. tb. r.cloD 
of contact 1. reea..eDded. 

\l Cl 
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~ CRIT~QV~_Q~ T9~-TOM AS AN OVr.R-ALL EFFORT 

A. CONCLUSIONS 

1 . 	 The Toa-Tom pro,ram started out as a tactical 
require.ent and ended as a research and developm.D~ 
pro,ram - and should be jud,ed in that li,ht . Hind­
8i,ht i8 traditionally better than foresi,ht; there­
fore it can be s ••n wh.r. the total pro,raa could 
hay. be.n aC~ORplish.d better, quick.r, and at l ••••r 
cost. 

2. 	 Mana,.mbnt-wise it mi,ht be Baid that the pro,raa 
waa Dot properly sc~edul.d; tollow-up by CODvair 
aDd the Air Force could have beeD improved; aDd the 
pro,raa 8uff.red becau.e the authority to aak. 
d••l,n and oth.r decisioDS was d.le,ated to a too­
" '"at extent . 

3. 	 Thleblot Aircraft accepted a task almost beyond 
their techDical capab~litle.. (It Should be noted 
here that the task was. yery difficult one . ) 

4. 	 Convalr and the A1r Force should have ,lveD very 
careful study to Thleblot's techDical capabilltie. 
before placiDi de.l,n r••poDBiuiU ty with them. 

5. 	 The Thleblot task should have beeD carefully 
sch.duled (and Convair .hould have ..re.d r.,ardlD1 
the practicability of the .chedule). Likewl.e, the 
Couvair effort should hay. be.n car.fully sch.duled. 
A Bch.dule i8 a very .0berlD, documeDt . A lood ODe 
require. that the eDtire prOlram be thou,ht throu,b­
frca beliDD1D1 to eDd. It .hould be plaDned wlth tb. 
obj.ctlve. and probl..s to be .olved kept in .iDd . 
Pro,r••• of the pro,raa should be ch.cked ..aiDat 
it r.pea tedly. 

6. 	 It ls very difficult to properly coordinate a coa­
plex project where the d•• lin 1s dODe 1500 .11e. 
froa actual fabricatioD of part., a....bly, In.tal ­
latioD, aDd fll,ht te.tiDi. 

l ........ 




7. 	 Co.vair w•• aot .upplied eaoulb worki.. dr.wial. 
duri., the Thi.blot d•• lea .tud, .t..... 

8. 	 Th. 8-36 i. aa .ac••dlasl, .apea.iv. flilbt t •• t 
v.blcl. to ..iat.ia. T.rl.t fll,bt dat•• are al 
difficult to .cbieve wb.re tbe .. iate••ac. of th 
.ircr.ft i. k.pt to • frue.l aialaue (.. ia the 
of tbi. prosr..). 

9. 	 Th. prolr.. w•• overlo.ded witb ia~trua..tatioa . 
Thl...... to be .lao.t tr.ditl0••1 ia • r ••••rc 
.ad d.v.lop.eat prosr". Ia.tru.eat.tioa diffi ­
cultie. c.u••d .a., ai••ed flilbt d.t••. 

10. 	 The fliibt t •• t prolr.. w•• h..per.d b, the Air 
Porce r.quir...at tb.t ODa or .are obe.rv.tioa a 
cr.ft .ccoap••, e.cb tlilbt. It i. aore dlfficu 
to ,et four or tbree .ircr.ft iato the air th•• 

11. 	 De.pit. it. asa, fault•••d co•• id.r.ble .ape••• 
it i. beli.ved th.t tb. ".t.te-of-tbe-.rt" of 
wial-tip towi.. ba. be•••dv••c.d coa.id.r.bl,. 

B. a.cOKllRDATIOMS 

1. 	 The Air Porce .Dd tbe pri.. cODtr.ctor .bould .1 
dorD .ad it..i •• the apecific it... d•• ir.d to I 
.ccoapli.h.a OD tb. prOlr.....1 .• r.port•• flil 
te.t prOiraa. IrouDd cbeckout. c..po.ent t ••til,. 
iast.ll.tioa, .....hl'. f.brication ~f det.l1•• 
d•• ila. d•• ila criteri•••iDd tua•• l tu.ti... 
• a.l,tical .tudle•••tc. A r ••aoaabl. t.Dtativ• 
• cbedule .ad coat e.tiast••hould be f~raulat.d 
th. t.o joiatl,. Thia it.al••tloD aDd acb.dulil 
.111 be sor....ni..ful it it at.rt••1tb tb••, 
re.ult. de.ir.d aDd ia .orked backwarda . 

2. 	 Ta.k requir.d of tb••ubcoDtractor .hould be C., 
full, defi..d for th. beDeflt of all . 

3. 	 SubcoDtr.ctor••hould be Cboa.D wltb car. . A CI 
ful .v.luatio. of tb.ir per.oDDaI ••d facl1iti., 
ahould be asd. prlor to pl.c....t of aa, .uhcoal 

http:coa.id.r.bl
http:t.te-of-tbe-.rt


4 . 	 The prise contractor should ~lan to spend approxi­
gately 10 percent of the subcontractor ' s bid time 
in close follow-up and consultation with his sub ­
contractor . (If the subcontractor lets into diffi ­
culties the prime contractor is auto.atically in 
d1ff1cul ty - the fort,,"•• of the t'lO cannot be 
separated . ) 

5. 	 Every effort should be made to locate the desiln, 
fabrication , and flilht testinl at one facility . 

6 . 	 As much experimentation as possible should be done 
1n the wind tunnel and wlth less expensive (ma1u ­
tenance-wise > vehicles than the 8 -36 and RF-84 before 
embarking on an operational desiin. 

7 . 	 Instrumentation s hould be at a minimum. 
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