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i 
LUFT : S368 €h 2a 26n20" 

DRAG: 1b x bo e302 1.32 4 

entNT: =. £02290 06.7 0302 = 370 P42 = b320 "lt 

AVRO EA 3110 



SECRET DECLASSIFIED 
AVRO/SPG/TR JIZ 

STRESS ANALYS/S OF a Scates Hoverive gg TRANSITION IO00EL 

4-0 £0AD ANALYSIS 

4-2-3 TRANSITION CASE 

10° CASE - 9= 30 PSF 

NET LOADS 

FFFF aoe 8 OL ZAIA77 777707 

LIFT 't — 64,20 a t 

DRAG: 1.32% — 

MOMENT: 4320 > 

west Zoo t 

PRESSURE : 28E * \ 

Te7TaL FORCE NORMAL To THE sto Dee: 

286 + Zoo cor 0° 4 GHZ ceo 10° + 16.32 ten fom = 

206+ 47+ 6030+ 2.83 = 546.134 

ToTAt foRce faealige To THE Hooke: 
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HOVERING- *K = 0° s22 f 

Hoveriné ~ %= 20% 322 tf | 48.3 — | 883 
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= hse eke w= bea % 

Reps Fh AI HO nm RID KRESS? +18 .034 

~thho 
Re =a hore [roe xo = oe] — cope) 
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8-O STRESS ANALY S75 - FAIRING 

e-3 ATTACHMENT TO STRUT FAIRINGS 

8-3-1 Loavine. 
so7r” STeee 

LOAD CARRYIVE 
pare 

Se 

Nore aeth “A” poem f 

flops on. beth ntles ef 
amd ae Macked Gath “| 

5: Sat He, Apa / 

Flamipe fap 5 Mond. sS 

APPLIED £0ADS: ~/ 

Cn th enn hte he Lending Smee 

Zto0% Vieticath, down. 

174 Hors nantly ft hicdre, 

vos Site Load der 6 Vahial farons 

wore. Che ride Load io beh nx the Penk mote mnty 

Fuliy FACTeREO APPLIED Loans n= h.o 

qéo* Yok cathy down 

4 896 Hors ontabley oft. 

3224 Site Load 

wore. ~ Cotke on the outer wile ate smeth, Ban m th mn am 

= da a ers ap itmmng  arby Lond my Le super viele itl Xe 
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ATTACHMENT TO STRUT FAIRING 

8-3-2 

40AD CARRYING STEEL PLaTEe~ 2 t iar sree 

| deere 

Max, Vertical fond 

960 + 322 22:4 = 9604 /3e0 > 22604 

: 
Gok pr bk der 4 2260't 3 

2260 _ 323% N 2260. 

LR ay a ae RY ee | y 

S48 Hat aes 

Lak om tebe he 6 meet of mit Sexi } 

Athrawt: C96 « 26.th2 there ~t | 

Bak loth | e2ER") 

th oo Z 7F . fhooo 2s 73.5» 70 = 577 Veh, 
(7:67 + Se +2e)2 WG 

ped «Bhi 2 Ph gl oo Tals Pn O Votacel 

Lad. on hell 3 73.9 « 26 = lq2 4} eteall 

Fs ap a “ 
THM Lad om both | yes + s77)*+ gg.4* = 920% 

- be 
Hranafth rf both ~ shear Ref AV-c-5- 2/26 . | 

/ 

/7-$ IPR. DAG, 13h 
qos 

Shek pioti' Stans of a Mola readin fenton ob UTS Sfoon PEI 

0.078) « v000 = hiow t 
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ATTACHMENT TO STRUT FAIRINGS 

@-3-3- 

BEARING FLANGES 

Gad pr beth clus & 
322 Fear: 

$22 2 gsiap% as 7 

YNgal Cond. 

Petia aan 
(80 Be 

Tannin on cad, Ch 

Bite (Et git af 

hemtat Load 
* SS 

ope a 2 eg HG 4 Fath facteied Loads ~ 
re 3 

Van Fenrin m me beth SEZ pARE eG se W224 

tab thea Barring of th anerntly. (feaumy met enrtieas) Rf AV-6-£ 
“ 

(6 x b6?0)+ (4 « £62): 22ieo + oso = B34/ro? 

Shinn bh afk Meee See 
ons hire 

Tht haan frac: jf feo? en? + Wee a 

Shea pe Cth Wer» ioe = 20% 

Shing A fal let beth Can-e-f/ Meine; hoe 

: eax + 36% 
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-0 STRESS ANALY S15 -— FAIRING 

8-3 ATT ACHHEM T TO STRUT FAIRINGS. 

| 8-3-3. 

BEARING cowr dD. FLANGES ~ 

FLANGE (¥ BENDING UNDER Z0AD OF COREA BoLr 

Bett Tense wert Hrrect arn 4, 0 

Satins. “in tending © 52r ye 

Sachin, modutu, rere B = ori2 mF 
@ 

Ben hinrg eras W232 tine S4e0 PSI 
vORs2 

“4.8 OTS wed 
Saco 
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8-0 STRESS ANALY S/S ~ _FAIRING. 

8-2 ATTACHMENT TO STRUT FAIRING- 

B-3-h 4040S RESOLVED AT ATTACHAENT TO sTRUT FAIRING~ 

LOADING REQUIRED FoR DESIGN By WPAFB OF ATTACHTENT 

PLANE ITEM 420 5 30290 ~ FAIRING ASS’y ATTACHMENT 

To STRUT FAIRING. 

UYVFACTORED Loads. 

AM STavT AXIS 

239.27 4 
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DEFLECTIONS 

GAGE SECTION DEFLECTION. ee SSI 8 CEE | 

Chk aap are denned a0 per report AVRO/ SPE; TP -87- 

CAGE _A - 800 4 

OUTER D/A $00" WIDTH 

Opernting Shin: 4oocv PS/ 

thchnin:! C2: .220 2 > 

OUTER D/A. 3.00" WIDTH 

Cperntons Hin: 4o cre Ft) 

oe = 6s 2 e 

CAGE DEFLECTION AND ROTATION DF HODEL. 

Gace A: J = .0ea” soo Se 
foo “ 

Case BEC: Ties, xe Ree" Ss. & 

b= 2.625" 

73.63 

b =.s500 

/é.20 

20813 = 26 
Fee 

po88e 5 Ree 
re 

ROTATION oF Hope, unDER toot APPLIEQ AT cEWTER. 

“ 
Land ms gaye A: fooy.3fe = 35" 

iad «Re ay Game: yoo» Jer = 32,54 

Aang A deflation 266%. 35 wh = .000g32" 
wr + 

Gaye 8 afin : Pm2% 22T to” = . 002d 

4 7 +00 2h) —, 00932 df bichon erage of Ze vodell ; a= = .c00235 red. 
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3-0 DEFLECTIONS 

S23 DEFLECTION OF _HODEL SUPPORT STRUCTURE 

g-3-) 

DEFLECTION OF NODE FoUNT UNDER STATIC LOAD. 1- VERTICAL - 

=~ 6a = 

E2 3 108 A 

Ls 23035 %' 

ff: 30 8% 23352 7 w 

P| 200% 10.95 + 1-30 + 23.70 + 59.5 

+352 = 320.65 

say 3508 

DEFLECTION UNDER YDL: p. 

- 4 

J. Sp €  _  :2ft02 x 804 p = .007ee p + 7EP 1o* p 
28h ar Sint 

DEF EcTion UVOER CONCENTRATED Load P 
i 3 

fee JEL PROP ow  eeay we FS 
Av EL Ab x7 tot 

TOTAL DEFLECTION‘ Biz Ps eee Fe = 7.68 fo* p + 15K at 

J. 7.68 we IE 4 1926 lon 350 = +0083 + 00534 = 

orn en” 
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9-0 DEFLECTIONS. 

{ dere DEFLECTION OF MODEL SUCPORT STRUCTURE 

$-3-2 

DEFLECTION OF /70DEL HOUNT UNDER A DRAG LOAD AT MODEL CENTER. 

WORIZON TAL, 

— 

ges # 

i 
blow H 

Suet 

ry 

= 
3 a A 

ae /2 2 

AIGH [2.48 a 
4 5 

mee | AT | aear® 

“kt ok ef Ab OH a7 wy 2 
27s tn _ zg 275 wy 5.64 lot y ° 
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DEFLECTIONS 

PELL ECTION OF AIODEL SUPPORT STRUCTURE- 

-2 

DEFLECTION OF (10DEL IOUNT UNDER A DRAG LOAD AT sf0DEL CENTER- cnr) 

HORIZONTAL, 

Js 7.2 Tw ote Soe t2¢ corr fede 239 to W 

BEWODING DEFLECTION OF VERTICAL SIEVIBER, 

PL aees p -¢ CAP echenk, LE -Sat fe fal BR7e 
3 = 2EL 

r so? rc 
J, = w = S ose oc 0 

xo 108 98,75 

To TAS MH2RIZONTAL DEFLECTION Of THE SIODEL CENTER: 

A825 10° 4 3.39 oH + hile WH = 9.035 Ww 

SAY! 
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9.0 DEFLECTIONS 

6-4 DEFLECTION OF FAIRING 

3-4-1 

DEFLECTION OF FAIRING TUBE UNDER STATIC Z£OAD. VERTICAL 

é- go 08 A 

4 
Jt: S4™ 

Y 
fr- 46.2 108 L254 

465+ 27 = 6P.2 

DEFLECTION unpER VOL p say: aot 

s Ad 4 3 J - +p 10lso2~ FO 27 bP 
SPA «I 768 tof 

DErLec tion unoeR concen tharen Loan FE” 

| lees Aap lobes 

Dem Howe |. _fo7 ee en 
ao EI AE x 16.2108 

FOTAL DEFLECTION + T= Dede 3:74 lop + 7-34 w* P 

oe SP wIk A + 734 to" sy 
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Es, DEFLECTION OF FAIRING 

9-4-2. 

DEF LEC TON OF FAIRING TUBE UNDER AIR LOAD. - HorRizow TAL. 

Gh. Eheisaleeccics aid iataals 12) ae eck 

Sie) Sart Es a 207 20 4 re ie 
ard a mn book of vot fan oh fares of He Vatical num 

G 
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Bi=i0 DEFLECTIONS. 

3-5. CONCLUSION - 
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.o0g wcosezs 10427" aterk th% a 

the Lerrenra prridled, 

A pth, Lemanin ar Bure bn Cu 

DECLASSIFIED 

5. Ia cbs 7 
r WRITTEN BY | CHECKED BY DATE jonny ATRORAFT 

d 

AvRO EA 3110 



AVRO/SPG/TR #/2 SECRET DECLAS: 

STRESS ANALYSIS OF + Scaie AHovERInGe ¢ TRAMSITION SAODEC- | 

CALIBRATION 

fo-oO-/ (MTRODUETION 

t% 4 reckon, Ah reba Revie one, Seagate a 
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CALIBRATION 

/0 

/o-/-/ 

GAGE EQUATIONS FOR CALIBRATION . 

BASIC GAGE EQUATION - 

Weenr 2/46 Wij-cooi) - 18L W(j-cord)) AL Wij - coo} 

PRESSURE A 41(P; = Fr.) 4.05 (Pj % oy) 4.03 ( P; -Fe) 

suction 2.17(F.- A.) 2.62 (Re - fa) 2.6% (e, -) 

werrtae zoad | -./96 N =. /L NW — LN 

DRAG LoaD +. 3foF-Wrad) 

SIDE £0AD — - 626 Y +.626 ay 

PLICHING Pty +.07875 (Ip 4.07875 /7p 

+ | foceme Mr -130 “la - 130 77" 

IS TENSION. POSITIVE GAGE Z£0AD 

Nove 

Ramus (Fy -&) 
aw (- f) & PI. Ne 

TeTat L040 ON EACH GAGE 

Co surt OF THE 

OIE COLUMN 

MOTE: ABovE VALVES ARE YALIO AS 

Lowe As THE TOTAL NoRmMAL £040 

Does wor exceed + 2,278 W. 
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WIAGNITIOE ARE Nor EXPECTED TO 
MOMENTS 

|p. Ap (A - fa) 
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/o-/ GACE EQUATIONS FOR CALIBRATION 

GAGE EPUVATIOWS f (IAX. APPLIED £0405. lo-/-2 

VERTICAL LOAD AT WHICH VERTICAL SUPPENWSION ROD 

Wie DIS Com wECT. 

Fam Sect €-/-3 Red. cefbchin: Js 242 oF W 

Gage myelin eifledin Sos 1095 wo WL 

AW eter n2zeW, = 2.27874, Feo tL epention 

wrkinn Ms th weeny of th mmatel and AW = y”. 

ane Hare 
Ws 2.27? x B00 = ASE ~ 

MAX. $ Min LOADS ._ALPLICABLE ON THE SYSTEM TO 

GACE <OADS REACH RATEO 

NORMAL L0AD MW. 

Ne 456 

GAGE A: ,  =Poe = —.45(a/-z08) < fo GAGE A: Spntins aay Baie 

VE ASE 
~f0o < ~./9EW, < foo 
CoMPR TENS. 

“ 

—.30 x (ave - zoe) 2 Sr x are = - 29,6 
Saye Look ab Ne hse 

G,= 
“4 

~?9.6~ Gis 

=-1496N 

~./96 x ASE 
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STRESS ANALysis OF 

(0-0 CAL/EB RATION 

/o-/ GAGE _EpPUATIoNS FoR CALIBRATION 

lo -/- 2 GAGE EPUATIONS a MAX, APPLIEO LOADS. 

(1Ax, £ Mi. 2£OADS APPLICABLE ON THE SYSTEI TO REACH AATEC 

GACE Loaps - cowr’o. 

N2ATE 

--32r (w-200)// = 350 

wsare 
/ <= 350 

In 
GAGE BEC 

Sqretinna i eine 

= 3G HS eke A 

Gage hoak ab Ne ave 

Gis ~.3 4 (456 -2ee) = =. 326 x 256 = - P42 i 

Cis —-/82 x #06 = ~ 23.24 

at Mn Same Load 
Cisne he 

5 OAs CB ler e 
ge 

tp. PITCH/ME MOMENT 

GAGEA: 

i sas lip = 

theo ink 
° = =. ft) Sofa 
fo Me “SIs ee 

GAGE BC 2 
—————SS H 

.oze7s Me = Gy = + iso Squration : 
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Stee! * TazPrr 
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(0-/ GAGE <eLa TIOMS For CALIBRATION 

(0-1-2 CAGE ERPUATIONS £ AX. APPLIEO LOADS. 

(IAX. HIN _£OA0S APPLICABLE OW THE SYSTEVI Fo REACH 

RATEO GAGE £0405 - cowr’d. 

ROLLING MOMENT a. 

GACE Be C omy. 

Equation t-/30 Me = & 

om eee + 2690 oll 
1130 

SUMMARY - 

He man and mum Lode anh rnormrh Cab can te appebat 
oh satin ret me encerd Chore rwhih wile prodne A 
ated Load of he seahn pap: Ch, Fase BEC are Lrnitng 

Ahare Lease and rramink Le retirre undertrih an Ke Satan 
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F Fra apt tiso 

y Su, rso* 

v ops apr Suvi epee 
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40-0 CALIGRATION 

vo-/ GAGE EQUATIONS FoR CALIBRATION. 

10-/-2 GAGE E—UATIONS ~ LIAK. APPLIED LOADS 

GAGE ERUATIONS WN TERMS OF FF. -N- Me ¢ Me FoR &%z0 

trdn cattention Loade, Fi fi pmkX ze then eg, queen cn lor/-/ 
Apcrbade 

GAGE A 

W2-2.278W 

~G00 < -as(vn) —.76 Fo -.1S75 Mp S820 (nod doengaya ) 

W-2.278W 

-@00 < -.196 WV —-76£ = .1875 Mp £800 (0d ennnagt) 

GAGE B ZC 

nok derenganga | 
N2-8.278NW ( . 

~3S0 < —.325(Viw) “4.38 © 5.626 Y +.07675 Mp t./30 Me < 350 
ton engaged 

NS-2.278W ( ) 
-350 < ~—-/82 +-3PoF 7.626 y +.07875 Me +.lio Ie + 350 

GAGE D 

—/s0 SF </50 

Max VALVES OF APPLIED LOADS ff MorsenrTs 

' 
- Fone/arr } syre 

' 
Y - soe ! * 50 4 

t 4 4 
NM - *P/poww {+ 27s" bh -/925 

Mp - Pirenine Mp | t hho cal 

My ~ toewe tr | + 2690 ‘4 
Wore: |- Bhs Bate (mar) apply ingly wrhn a0 ch, Lads = 0 

2- M may be tom fi momact Load, prtmune anc ruchitn, Load . 
5 > Game sanctions il net dhiffantion tebeu selling Mr due & y andl Me, 
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o-/ GACE EQUATIONS FOR CALIBRATION 

f0-/-2 GAGE EpUATIOWS  § TAX. APPLIED L0ADS 

GACE £QUATIONS _# tutITS - ASSUITING Wl 2-200 od 

GAGE A 

- G00 = -.35(W-2: 

Aea7s Freire Mp-+ #hho 

y/ 76 4/ ~.1s75 (1p < foo 

NWSE (Fe -1f0 Ip < -4hbo 

Fe4ire p= thhho Mia Te 

B00 < —./86 iif = 76 J 11575 CA < Poo 

Me -192S Fr-/S0 ‘Tp = -4hho 

GAGE BEC 

We 276 Foite Yyerse Ip cehkhho 

-350 Ss nte(n-ony/ + ee] F626 y, # correc, / 

M2 ALE Fe -(fo yr-se ‘Nps -thho 
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ny 2 ~ 2640 

NMease FreiSo yrrro 

380 < --/82 iif +38 if F626 Y + sare |, 

We 192s -fo ys-fo 
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GAGE D 
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-/S0 f] < /f0 

Fo -/To 
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10-2-0 CALIBRATION PROCEDURE - cowr’o. 

Baye rzoeliny at various ae fondling beh . CA minim 
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Bunck fr Leth © moe applsA Leak, o moments 

lombamationn 

Stee Es GEL pornit combinatiin fp MF Be 

ate ohoum gpa phacatly oi chant reese gage 4 
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See, 3 - BQH pombe combinatnns of WEY, 

Me ¢ (ie 408 how guaghe Uh, mn chante 74h 

fr Spy BC 

UW rhonth te motid Bat gage As mut Cheoretrathy 
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DESCRIPTION 

FIG - 12 

CALIBRATION RIG. 
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