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SUi,lliARY 

A structurally simil~r plastic model of the forwcrd fus e]age 
between st&tions 255 and ~5 Wb.S constructed and tested under v1o1rioua 
load conditions. The model was supported in such a way as to simu­
late a built-in c ondition of the fuaela~e at fr1o1me 485 wjth th~ fuel 
tank and ducts atta::Led to frame 485 in the ap,ropriat~ man,1er. 
Deflected shapes of the fuselage aide walls and at the fuel t~nk 
centre l ine were measured as well as the strain dis ·.;ribution along 
the lengths of the fuselage corner longerons. 

From the renults of the tests con be seen the manner in wrich 
the ducts und fuo] tank form an integral part of the structure 
for 1~ard of frsme /,C\5 , 1-:nd the manner in which they gjwi up thrir 
loads to the fusP1t'lr,e in the vicinity of +'rsme 435. The effect 
of a forced clfifJoct:lon of the CPntre of frame /,35 uncfr,r ~iir,·• ~end­
ing load was investirated and the diffusion of the this ]ord 1nto 
the f'orWl:ll cl f11sPJr•r;e str11cturP js shown . The da+.a co] 1 P<'t.Pd 1 "er 
these tNits hos hHm of use in sett1nr, ur th0 rnnt.berriat. 1 CP] ,irrlu:ils 
of this raih0r <'arrirli<'a~Pd st.rurturR. Thn results wi]l he usrd as 
a comparlson wHh t.he forthcoming Rn]utjnn of the mathef!latic111 
ar•a]ys:ls to hAlf c,u•)f1i,rinU,,tP tlw nsc1urn 1,tlnns 1rn;l 8ir:--p7:\f l c,Jtions 
f!ln~fJ t.o the r,tru t,urr jn tlwt ·rll 1y11is, 

INTHC!J!JrTT"' 

Fo)Jc Irr; an rrom nport P/l'o,1Pls 146, d,u]1n; wlt,h a 31 t/c 
rot.io fi ,, '1,iB cc-11:it,it.utffl t.ho :H<< ,Kl o u u,ri El af t.osl.R on 

1 Just1c mcd lti of comrm](tn1.s of t,111 C-JOS , jr -r11rt ond hos ns its 
bi• Ai c J'll l ,nn• the <lotorn 11wti r·n of tlifl ·J{ f1, r t.n1l :.;hn po of 1,hn for­
ward ftir, 11 ." :,t.ructur0 1,n l t.l,, Dln Jn I trH.>utior1 u]u 1.; thn ru. ,,_ 
111~0 loo11soron'>. 

Tho tyJ•O or ,1truc1,llrf1 <l 1vi1J11vl!i ln thi, r:1.rnt i,1 .. t111J<O f )]' thn 
fr1-1m" ,.l5 r<'gl on rc,llfld fol' cr,ntln111ut1 fu:rnJugo toJ i,nd :dclt, rklnn 
und longorom,, but u dlncontJnuou~1 Jow,,r :ikln, with r10 rno1 n.; for 
corryinr a<-ro:-u J nnno ,/\5 nny b, n, ine; moment 1n th, durt, v 1w1 or 
tlio fw10J11c;e, ru1 l 1.1111k. :,,,e !]Ju, tr11t:l.on of F'it;tll'O 1. ThJ.1 J rn­
Rnnl.ntl Lh, ro',Jorn of' d,-U•rmj nin('. jU'it. hr w tLr r·u, J t1 nk ond d11ct·1 
1.ct, d u9 tt p1 rt. af' tl,, fun•.l11L'e :1Lnwt ur" nnd ln wbd, m11niwr lond•1 
in t,h,::n carnponnnt.n wore tr11nr•·nT·r·rHl tt tho f11rw]o,n• prc•pnr wlor, 
thv duct.i, nnd t.unk J,..cumfl lnerr, rt.lve. Fnr win 1n t.h<' ton i m11l 
'.ltiff'nfl .1 r1lc-1d11tlon:i, th1• po:rnlh11Jt, af dotflrmln1ng oxppy•Jm,nt ­
o1Jy t.h, <'ffr-r1.1v,, mnt.<'J ill] :In tor:J'lori of thn f'orword f'w11 ·, ·n w, !l 

of 1nL(,rr, t.. 
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c-105 FOOWARD FUSELAGE A.r . SPntance 

PL.b.STIC MODELS STA'l'IONS 25'i to 4q 5 

J ntroduction (ContjnuPd) 

It. was dedrfod therefore to anrly +.o the modfl] stru ·tun, Jor,d 
simu]ating the bPnding morrent ond 11heor f"rc'l djr,t.ributicn ov,1r the 
Jength c" th' st.ructure , R]Ro a di:d.rihut,.,d 1oad r,jrr.u], +,in<; fue] 
inertia loads in thP tank rPgirn ~n<l "UrB torque ]oads ap:-]iF,i from 
the nose f'us""] a 6e and at t.hA front srar pj ck-up points. A forc"d 
defJPction was apn]:IPd 11t the centre ]ine of fn,me 4~5 PS wou]rl be 
caused by ,vJnp. b0nd:ing dPf1ection, Tre comp1c-te col]0ction of t, st 
results and data are AVf'ih-ble in rnothPr vC'Ju-ne of Uds report, 
herein be i.ng rre erte·1 th most pertinent points, 

APPARATUS 

The stri;cture w~s once more investi(iated through tnE f• cil Jt.ics 

. July 1955 

of the Structural Test Deµirt ment and pl.otoeraphs of figurPs 2 to 4 
sbo,1 the test set-up used . Facilities did not allow constant temper&. ­
ture and humidity control th.roughout tl e tests although veriation 
1;as kert to a minimum as much as f03sible . 

'l'he Model 

As illustrated the model conr.isted of a 1.0 to 5.25 sc le 
replica of the structure included within the stations r:1entioned . 
Skin and web thicknes s es were in the ratio of 1.0 to 2.5 of the 
full scale thicknesses, which is b8.S d or, structural similarity 
for an equal strain condition between model and ful] scr,le. Com­
plete derivation of the modPl - full scale parameters is gjven in 
report P/Mo<lels/52 , 

"etedal used in the co:,struction was ag&in ce]Julose nit.rate, 
11Xy]onite 11 , all cemenUng t)dr.g done with pn acetone en-i ketone 
mixture, 

To create the 11 buiJt-1n11 ccr.dHion at frame 4g5, this frame 
was made co-r1sjdprably stiffer than actually and clamred to the 
surrort pJate by means of steel p]ates which slJowed d:lstortion 
of the frame ..,,ithjn its own pJane but vnry limi+.Pd novement nC\rF..al 
to its ph,ne, Thi s movement was measured anr: the aprropr iat,e 
correct1 on mvde to 1Pflrction measurerrenta . 

The mcdel WAS teat.Pd in +wo cor,djtions:-

(a) With end load connection in tbe lower or arm&ment bay skin. 
(Torsion tests were done in this condition only.) 

(b) Without end load connection in lower skin, Thi s was accomplished 
by cutting the skin connection at frume 485 and prov i ding a 
stiffener at the skin termination to gather up the skin shears. 
This arrangement would not be satisfactory for asymmetrical 
loading but since all c&.ses investig&.ted in this state were 
symmetrical, it w&s deemed rei.sonable. 
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A.F, S,•rtunce 

Amr;s or F'erleral dif•l eau~PR wErFl lord.eel alone thP f'11rir,lar-e 
lPnff.h tat. t.hA lrfova]ls and a1on: t.hP ceni.rn linfl as shrvm in 
accomrnaying rr•oto"r1,,h:1. Adrlitir,nal rrnn,,,-,s 1ffP shown l-\ehind the 
moul'lting nlatP wl·ich rr,n '>llr"'d tlfl movement of the r]rit.<' :ltself and 
the movement. of frame 485 . ThPse moPaurements ·.•1ere used for co,-rPct­
ini; the main ,ipfJ, r:-t,ion "'.aui•PS to account "or rotation of thP sr,eci­
men and rig at the mounting prs 1 tion. 

One-half inch ::.R.C. strain , u •r:i were -l~s+.ribut,prJ a]onc; th,0 

loneerons and reud through a 1a1dwin-';outho.rk c,R-4 unit, Locations 
of all ;!auecn are s 1 cwn in firures 2, 3, and '•• 

Loads were aprJied throueh a beam bi ]pnce ·levice acting through 
a w'ffle trre for the distributed fuel tank loads and at a sin,•le 
point for' the forw1;rd fuselaee loads. The mannPr of arpJying lovds 
~nd the dPflection to centre of' ·n.me 435 js sl own in FiGures 5 i.nd 
G, The !:lode] was :;;our te,1 urside down to fuci it.pt, q. lie, tion of 
Jouds , 

.QESCRI PTION CF TESTS 

The fixed deflection method of loading as descrioed in report 
P/Models/,46 was used, 

Under a11 +psts, reE,din,;:.; were mack,at several load ircrements, 
of al] diel gau,es and strain gauges, unit vulues for dPflecti0n 
and str11ins bejng dArivod from the slope of the rending uersus Joed 
curve for each individual gauge . Some minor adjustmPnts and repairs 
were made to the specimen durini; the tests, however, ull results 
pre::;el'lted herein &re for the model in co'rect cond iti0n, 

It we; poRsible es the model was dPS 4 PnPrl to remove "nd rep]&ce 
the pin !'.!akin, thn at t, c'.hwmt 1iPtween the r ,..t end of +,be ft;e1 t,mk 
and rrame L/~5. "'or interest, the test rurs vtere reDPat, d '- ·th vtith 
and without t.h1s rin 'n p1ice. 

Fuel Tank Loads 

ThP ristr'bt.tion of' fueJ wei1:,ht .. ,as +aten from r0rort 
P/Nts/t:.7 /]600/5 and reduced to model sca]P, "'he t.o1,aJ load vras 
distr1buted to fixed loading points in such a way as to closely 
simuJate the actual distribution . A rlot of shear for~e and bend­
ing moment as ar· lied to tbe mo<leJ structurf' is g:iven on ·'hc•et 7 • 
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F1 1eJ "'Pn Loods (ContinUf1d) 

9 

Sev,,ra] te at runs were done to determine eood averat;e ve] ues 
of resu1 t s and ter1+s were repeated •~ith the modified condition of 
the arll'eMent hey el.-in. 

Nose Fus,}age Leeds 

The wei_,:;ht distribt:tion o" tl;e forwnrd fuselage Jess arr.,arccr:t 
pack and fuselc:.._;e fuel was ttkcn frcr wd 6h-:.s report 7-0 .. 50-000], 
I ssue 4 attached to I.D.:11 . 8543/ll/J. At model settle, a single 
load point forward of the structure being tested was cho·en to ::;ive 
approxir~utPly tl'w snrr,e shear force and '"lending rr.oment di ;tribution 
over the test section as actlwlly develo:red. A plot of this distri­
out ion is givPn on Sheet 8 . 

Several tests were run in this confi[;Lll'ati on with both condi­
tions of arm1c:.ment bay skin attachment inveutigated . 

DefJection at Pr11rie 4~5 

Under th:i s test procPdure, 11nd by means of the mecl·adsm 
illustra1ed rrPviously, a deflection equivolent at model sc,i]e to 
the ca1cu1a+ed def1Pction at this point was ar"1frd. Flot}• condHions 
of armament 1-i py skin attachment were i11vPstip11ted. 

A unit vclue of tcroue based on prA1i:ninary runs to dP.te•'mine 
a rPaS1onel1le vnlut> within the strength J imit.atfrins of the model 
Wf\R arp1it>d at 8t.a+fons 1•r,.3 (fuJJ scale) and at the front spar 
ric~:-ups under s f> r!'rate test runs . RepetiU ons of the tests "l'ere 
mcde to deterPine average res u1ts . TMs proredure wps carr'ed out 
only with the fu1) armament hay s ki.n com1<ction • 

JuJy )955 



AIRC RAFT 

c-105 
PLASTIC MODEIS 

A L, R O A I RCR ·IF-T Ll ,lf / TcO 

DEPARTMENT (Aircraft ) 
--,-

1 FORWARD FUSELAGE 

RE..PC'R1 N 

SHl:.£1 N 10 

PREPA RED BY DATE 

A.P. Sentance July 1955 
C HE CKED BY DATE _l STATIONS 2'iS to 485 

--~-------------'----~---

RESULTS AND DISCUSSION 

Calculated Values 

At the time of performing these tests, preparation of the 
theoretical analysis was underway. Results obtained herein were 
used to some extent in this preparation as a guide to the perfor­
mance of the structure. At the time of writing, the solution of 
the analysis was not yet complete so no calculated values are 
available for comparison. 

Experimental Results 

For all cases and conditions, plots of deflection and strain 
distribution as recorded are presented. These plots are best 
average values taken from several test runs and are for conditions 
stated on the graphs. Individual results for each test run and 
curves for each test performed are fi]ed in another vo]ume of this 
report. 

Fue] Tank Loads 

Resu]ts are given in Figure 9 for the mode] equive]ent of 
5.0 1 g1 norma] inertia acting on the fuse]age fuel. Deflections 
end strain distributions are shown for:-

(a) Armament bay skin attached to frame 4-~5 and carrying end ]oad. 
(b) No end load connection in armament bay skin. 

The most pronounced difference, of course, is the increased 
deflection and strain in the lower longeron for the (b) condition, 
these being in the order of 45 percent greater. The upper longeron 
strains maintain approximately the same values for both conditions. 

The rapid increase in the gradient of the strain curves with­
in three frame pitches of frame 485 is very pronounced and is an 
indication of the region in which the fuel tank and duct loads are 
rapidly transferring to the fuselage side walls, ea the tank ;nd 
ducts become ineffective in bending due to the manner in which they 
are fixed at frame 485. 

Of very great interest here is the shape of the e]astic curve 
for thr, fu :rnleg"' oid11 weJl:,. It is notf'ld that the def1ection line 
hns a conllt,int s]oflf" over the entire ]ength to wjthin two or three 
rrnme 1!'!ngtha from frnme 4~5. This, of course, is not the b1rnding 
deflection curv" 11x1~ct.ed And it. Wall thought for a whiJe that the 
11<wurt1cy of me nllurf"m('nt wa:> not suffldent to detect th,- proper 
c11rvat.11r•. l!OWl'Vl'lr, rl"'peeted tests under fue] ]ond cases showed 
th r,, :< nme phenomenon. An exp]AnBtion can be rut forth by consider­
Ing the shN<r d11fll'd ion of the s ide wells. Ovor the forward 
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Fuel Tank loads (Continued) 

portion of the specimen (that portion where the slope is constant) 
under a shear and bending moment distribution as applied (see 
Figure 7) the elastic curves from each effect will have opposite 
shapes, i.e. shear deflection curve will be convex up and bending 
curve concave, It is probable that the superposition of the two 

DEr I.. 

will therefore result in a straight line until the bending becomes 
overpowering near frame L35 and produces the s]ight curve into the 
frame. 

This fact will be substantiated, it is hoped, in the analy­
tical solution but an attempt was made to measure the shear deforma­
tion at a few points on the model, Due to extreme difficulties 
in measuring this type of deformation , the experimental work is 
of doubtful accuracy. 

Tank Pin Removed 

The removal of the tank pin results in a considerable verti­
~l deflection of the tank pin or lug position Wlder load, as is 
shown in Figure 9, The effect of removi~ the pin is to destroy 
a portion of the ahoar connection to frame 485 and reduce the 
effective bending section immediately forward of frame 485 by the 
amount provided by the ond load capacity of the pin and lugs. 

DATE 
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DATE 
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d) Fuel Pin~~ (Continue 

Since the pin is relatively near to the neutral axis of the section, 
the effect on the shear stiffness will be greater than that of the 
bending. This seems to be substantiated in the fact that the straight 
portion of the fuselage elastic curve persists to a slightly closer 
point to frame 485, i.e. the bending curvature does not become over­
powering so soon. The total deflection at the forward end is greater 
due to pin removal in the (b) condition because the pin forms a 
greater percentage of the section stiffness with the armament bay 
end load connection destroyed. 

Without considerable analytical work on this section, it is 
difficult to pin down an e~r]anation for the loneeron strain 
variation due to pin removal because of the secondary effects of 
movement of the pin position, causing an increased lateral distor­
tion of the frames i~mediately forward of frame 485. The experi­
mental resu]te as in Figure 9 show an increase in the upper longeron 
tensile strain while the lower Jongeron strains remain effectively 
the same. 

The comparison of the fuel tank deflection line and the body 
aide shows a fairly constant lateral deformation of the frames 
until frame 485 is neared where with pin in position this becomes 
leas, and greater with pin out. This would indicate that the 
torsional stiffness of the ducts in the region where they are an 
integral part of the structure, i.e. forward, resists this lateral 
frume deflection while near frame 485 at which position no torsional 
restraint of the ducts exists this resistance drops off (in the 
pin out conditi on ). The pin itself, of course, when in, provides 
a torsional restraint to the frsmos due to its ability to take 
vertical 1 cud. 

Thie nffect prompted the construction of a simple slice of 
the typical ruaelago ntructure which could be investigated to 
tttudy in more det.nil thn effect of the ducts on the lnteral fral!le 
deformation. This work is preaent~d and discuutted in Report 
P/Modals/ 5J . 

Rn1111) to lln1 f!1v"n :In Figt11'fl 10, for thu model equivulent of 
;.>. O I g1 no1·mu] :I m•rt iii t1ct. l ng on tl111 forwnrcl fuiwl 111:n structun1l 
w111i-ht only. Att hofon,, dorlocti0ns and 1'11.niin diat.r:lbut:lons are 
:,hown for H,n (1-) 11nd (b) cond I t.:l o no (St10 rrlu•ot 10 ). 

DATE 
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Normal Inertia Loads on Forward Fuae)ag~ (continuP<l) 

These show a fairly constant !!train 1n the longerona until 
the vidnHy of freme 4~5 111 reeched where the atrb.ina :lncreoae 
quite rap:ld)y as the effect1venMB of the tank and ducts fa))a 
off. TPe )ower )ongerona were designed aa constant stres~ member!! 
and thi11 ie substantiated in the reg:lon where the whole croaa 
aect i cn is effective. 

The effect of de11troying the end )ood connectlon in the arma­
ment bay akin 111 to increase the total def)ection, the majority of 
this effect coming in an increased curvature of the defJection line 
e.11 frame 435 111 apr roached and the end )ood in the armament bay 
skin ia diffused into the lower )onger ona. It ia indicated by the 
Jongeron strain curve and thp, def)ection curve that this diffusion 
starts about 9 frame positions forward of frbme 485 at which point 

D AT E 

July 1955 
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the lower longeron strains increase more rapidly in the (b) condition . 

Ae previously, the uprer longeron s tn,ins remain effectively 
the same oa regards value s.nd distribution for both conditi ons. 

In this C&tBe where the bending moment is about three times 
more powerful, aa compared with vertical shear force, than in the 
fuel load cuse, an elastic curve of gradually increasing curvature 
aa expected r esults. The application of the point load to the 
forward end of the structure being such that the shear enters the 
representative structure apr roximately Qt the fuel tank aides or 
more correctly along the air-conditioning compartment side wal)a, 
re11u)ta in the greater deflection of the fuel tank forward end with 
lateral def) ection of thP fuse)age frames. 

Aa indicated on the graphs, no measureable differp,nce waa 
exDerienced for pin in end pin out c0nditiona in this teat case. 
This ia understandab)e with no direct load being applied to the 
fuel tQnk and with the tank pin posi+:lon bfling near the bending 
11ection neutral axis and having )itt)e effect on the bending stiff­
ness. Due to the maDner of arplying )oad, the shear def)ection 
effect is nogJigible in this c~se, 

It ia felt that )ower )ongeron strain va )uea at fr&me 485 aB 

recorded ond averaged for teats in the (b) condition 11hou) d be 
higher, )300 to )400 micro inches fPr inch i n:i tead of )150 6.B 
plotted, This .,,ould agree with the general. higher strain va)ue!! 
recorded at positions forward of 485 for t his case. These teat11 
were among the last conducted and definite indication!! in resu)ta 
show that the strain gauges concerned were starting to give faulty 
readings . 



~ 

• 

• 

• 

AR PA T 

l I R O ,11 R r R 1 I I I I II I I I 0 

TECHNICAL DEPARTMENT Aircraf t 

H: > Rf , 

HFF T O\J 

f ~ AR O :i Y 

16 

DAT F. 

C-105 

PLASTIC MODELS 

FCR~ARD FUSELAGE 

STATI0NS 2 55 to 4g5 

A.P. Sentence --1 July 1925 
I f (. K f { H 1 

Deflecticn at Cent.re Line of Frame .t.85 

FuselaJe def]ection and 1ongeron str&in distribution for this 
case are shown in Figure 11 for the (a) and (b) conditicns. 

The fuel tank being pinned to frame 485 at the frame centre 
line results in the applied deflection at the wing Spbr modified 
by the deflection of the centre member of frame ,.85 being applied 

1- [',>1£ 

to the aft end of the tank. The aprlied def]ection was .095 inches 
at model scale and the ~in position on the graphs show a deflection 
of .072 and .076 for (a) and (b) conditions respectively, indica­
ting a comJJrtis11ion deflection in the frame contri<1 member of the 
difference. In condition (a), the dof]ection curves indicute equal 
stiffness of tank and fuselage as their elastic curves are a]most 
equal but in oi:;posite direction:,. With the srmornent bay skin det& chPd 
the curves show less stiffness in the fuselage, hence a greater 
curvature noor frame 485 rPsu]ting in a definite rotation of the 
forward fuselage structure, the fuselage movement in (a) having 
been approximately paral]e1. 

Both di>fJect:! on and stra:!n curves indicate that the effect of 
the forced def]ection of frame i.P,5 carries forward in thP fuselage 
structure for ten or so +'rame pi tchfls r:iefore it d:! es out to almost 
ni>g]:!~ib]e va]ue, the severest effect being exrerienced, however, 
over the f:!rst five fuse]age frames forward of station 485. 

It is ind:!cated in the (a) condition that the ]o~er ]ongi>ron 
strain deve]opes e violent reverse] in the proximity of frame .t.85. 
This is explained by the fact that the derth of the longoron is 
considerab]e and ~ith the armament bay skin fully connected to 
frame 4B5 the lcwer ]ongerons were ful]y bu:!Jt in to the fr~me, 
whereas the much sma]]er uprer longer ons acted as effective] y 
pinned at 485 or, with their much reduced stiffness in a vert1ca] 
plane the effect of being buiJ t in was so local to fnme 485 that 
it was not picked up with the strain gauge positioning used. An 
exaggerated sketch below shows the probable effect • 
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(b) lCNGE.'2010 ;:1v.1TY \)E. S "TRDYE D 

When the armament bay skin wi;s disconnected from fr&me 485 for 
the (b) condition, the built in effect of lower longeron was 
reduced or destroyed and the high tension strain recorded. 

Fuel Tank Pin Removed 

The effect of removing the tank pin was mainly to reduce the 
deflection of the tank and hence that of the fuselage and to reduce 
the longeron stn ins. Tank deflection persisted, however, due to 
secondary longerons end fotercostels at the tank top and bottom 
which st:DJ maintaine<l treir connection to frarn£> 485. The tank 
deflection in the (b) condition pin-out is far less due to the 
absence of the intercosta1 and skin connections at the bottom of 
the tank • 

.'.!2!sion Applied to Fuse1 age Structure 

Figure 12 show!! results for a unit torque e.rplied at (a) 
the front spar pick-urs, and (b) an arbitrary point fon,ard of 
the representative structure. 

t 
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Torsion Applied to Fuselage Structure (continued) 

From the deflection curves for both conditions, an average 
twist of .000208 radians per inch can be deduced. From the torque 
applied in both cases of 891.2 lb. in. (model scale) a value of GJ 
for the fuselage section of 4.28 x 1rfi rPsulta from the relat:lon­
ahip 

e = .1.. 
GJ 

For G = .]3 x l<P lb./in.2 (Ref. Neticpa} Resecrch Counci]). 

J for section= 13 :ln. 4 

from which a first approximation for the torsjona] stiffness of the 
fulJ sce]e structure was obtajned. 

As stated, this wes an incidental test conducted to determine 
the order on]y of the torsions] stiffness, as it was felt that the 
conditions of support at frame 485 could not be fully defined. The 
method of mounting neither allowed freedo~ to warp at frame 485 
as in actua]ity, nor could it possibly be fully buiJt in because 
of practicel reasons. 

The plotted results indicate this. The deflection line for 
case (a) develops into a straight line aft of the load application 
point as would result from freedom to warp e.t fri,me 485, however, 
the longeron strains indicate that curvature must exist. Case (b) 
wherein deflections were me!lsured more carefully shows the curva-
ture of the fuselage side wal]s and the appropriate longeron strain 
distribution resulting from the clamping of frame 485 which restricts 
warping at this position. 

The extreme high peaks of strain at tr,e forward end of the 
structure are due to the means used for applying the load which 
lfflS not dea:l.gned for this particular case. 
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The model structure has been subjected to a variety of loading 
cond1tions as described herein and sufficient repetition of tests 
carried out to give fair average values of rerformance under those 

SeptPmber/55 

loads. The testing procedure as fo]lowed, wherein some testing was done 
previous to finalizing the theoretical analysis,givcs much aid in the 
development of that analysis. Results of a qualitative nature only 
are necessary for this work as the analyst is interested primarily 
in checking or establishing his assumptions as to the performance of 
the structure under load and in a guide to separating the major 
elastic phenomena from the secondary ones. 

As previously, without proper control of atmospheric conditions, 
with which the elastic constants of the plastic materials vary, abso­
lutely correct quantitative results are not obtains.ble. However, 
sufficiently accurate corrections can be made, it is felt, from an 
approximate knowledge of actual atmospheric conditions, which existed 
during each test, to compare numerically the results with calculated 
values when these become available. 

Since this renort is primarily descriptive of the observations 
made during test of tte model structure, no attempt will be made to 
draw conclusions as to the efficiency of the design other than to 
re-emphasize the following few po1nts:-

l. 'J'hp structure as tested definitely indicat.Ps that the fuel tank 
and ducts form an integral part of the bend1ng structure in the 
forward portion and in doing so cause concentrated shear transfer 
to thP fuselage sjde~alls over the ]ast few frames forward of 
4~5, at which region they are forced to give up these loads due 
to lack of bending continuity across frame 485 on the part of 
the fuel tank and ducts. 

2. Under fuel inertia loads, the deflected shape of the structure 
would indicate the great amount that shear deflection plays as 
a proportion of the elastic defle~tion. 

J. The deflection forced t1t the centre line of frame 485 undor 
wing bendinB induces differential bending between the tank und 
fuselage side walls which persists for about ten bay lengths 
forwu.rd bofore dying out. 

Tho preoenoe of the ducts adds to the lateral stiffness of the 
fuselage frames through virtue of their torsionel stiffness. 
This offoct is investigated more thoroughly in report P/Models/5J. 
This, of course, ties in with 1. above. The ducts have no 
torsionnl nrntraint at framo 4."15 and the ma,1ority of load comes 
off ovnr the ]sot few fromes forward of 4~5. 
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5. The effect of the fuselage tank pin and its removal are aS 
might be expected. Under fuel t&nk loads, the pin forms an 
important vertical shear connection to frame 485 which when 
removed throws additional lo&ds onto the fuselage side walls 
through the fuselage frames. Under forward fuselage loads, 
primarily bending moment, the effect of removinci the pin is 
negligible because of its proximity to the neutral axis of 
the bending section whereby it adds nothing to the bending 
resistance of the section. 

6. The destruction of end lead continuity in the armament bay 
skjn hes the obvious effect of reducing the bending stiffness 
of the section as frame 485 is approached . 

September /55 
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