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73/Int J.'."ro/5 _ ark III Intake .ucsign, Part I . 

F bruary 
1 

195 8 L. Allcn, W. B. 11cCarter 

ogress made th roup;h 1957 on a pr onosed ·•ach 3 intake for 

e '1k . III Cl05 is p ·csenteci and an ind ica tion is :>: ven of some of t e 

rema~n·ng probl 1s . 

T ,e • ntakr con,=,· sts of a svont no se confi~uration of rou1:;11 l y 

elliptical projection. The ~_nlet cauture area will be about 12 sq. f t . 

There are t. rce fixed ramps of 7 .5 3 . 7 and J . 7° ar.cl a final rarr,p 

variable from ~ to 19° . T_ o tl roat area -i,;j 11 ranc-e from 3 . h so . f t . to 

6 . t5 sc . ft . The conurc!?s-ion 5rrfac P "Te 1~ccd outl:.Jo r and t "e cowl 

fai·~cct i tot· e us e l "P-e . T1·e i_nlc t duct downstrear-1 of 'rr start of t e 

c ns· 'mt "ll'ea sc,ction ;_s siri-:. ar to t-at of tre ' 1( . II aircraft . T -:o 

bounc1.ry la.-er l eeds ,,r.i l __ be req1·ircd - a fusel"'.ge divertcr bl eed 

(s iri ilar to tlct on tlf' ~lk . II) c1.11 ti-e inl e t i b l eed . Air from t'f-'e 

diverter l ecc1 uill be c' ctec'I into t he cavi y bet'\-J"en tbe f 1sel9.f and 

rar1p uall 2.nd ajr from tr c inlet lip bl eed 1vill be used in tl'e air ­

cond·; V oni ng system. 

Po inlet Fi11 opc-ra.te subcri tically up to l'lacri Hum er of 

2 . 4 a' d mipcrcritically at hr·hcr }1ach Fum ers . A varic:blc bypass will 

c r equir ed in the duct to pos-i.tion t 1e rsr, fo r supercritical oper ,-:i..tion 

at fu l1 R_fl;K c1,t d to pass s1 f" i ci1·n flmr at rec',, cccl 11Pl" to nrcvent j_ntalrn 

buzz . 

-.;s t-in::ite prcss'-re r ecovPr ies and t. r t,s are includcc . 

- - ~ - ~-- ~ - - - - - - - - -
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T • '\FT ' SP f T 

72/Int A.8ro/ 6 

$_ ..::ZT O. 10 

!'etl1 oc fo r Calc.;.l t=-on o!: :ropulsior S stem 

r'ct nrust ( .. ov · sec P/ Power / 97) . 

1 ecembor, 19.S? IC • Tadman, L . H l en 
• • .,., • cCartcr 

Tbe :netJ1 od of calc •1tior for •• e • roquois ' . I engines 

cl"aract.r--st·cs :"as heen riven in P/?ower/9 7, but since it 11as i s sied , 

so: .c . .c- t'"c cur- cs .rid c1 arts -:ive oen revi ed for tJ,e 1 K . 2 and 

1nodificd netl ocs of ea uul 1 tion;,,: ave been evol ved in order to adapt 

for nrogra::m:inc· 0n t"'e IBP 704 . 

"2/Int A ro/8 lif" ndJTl i llinr Buzz Boundaries . 

ILG. Tadman , F . '3 . HcCar ter 
e. 

Tbe reneral med anism of buz z uo to separat ion o the turbul ·nt 

ounaary ayor at tbe duct wall or on tr·. r a .p J:-,as been discus sod fully 

in P/ ?owcr/ 66 ~ T c uzz boundaries vere obtai.ncd using the ,nndrnilling 

:,:1ass flows estim,.,ted at t at time . Fo11over the wind illinz Yr:ass fl01rn 

have been inves t igated by Oronda arcl trc earlier fi2,urcs revise . In 

aoc· ·_tj on, t e tr·m 'J.n les of at ac hive been rc.viscc: ncce':sitating 

rocalculc1tion of t 1"e blzz th r csl1old . 

73/Int Acro/10 "'' . III Tntake rcsifn, -i::iar t II ~ 

L. Allen, li . . ;:; . :'cCa.rtor 

ln invcst iratio 1 l0 as been PJ.a "e of t e eff et of capt1ire area 

and ejC'ctor .,, r± geometry on t rust an fuE'l consumption .for t11e : . lII 

aircraft . arious E'j 1.ctor configurations ·ve b en cnns iccred and comparison 

with a com,orgent - divere;cnt nozz l e 9lus doo r arrc.1.ngor1ent is included. 



72/Int r~ero/12 !\.n eY')cn able Ejector Insert to Inprove 

ow 2 S11 sonic Cr uise Performance . 

April, 1958 "\: . B. '. cCarter 

In or der to mee t tLe ::-:.c.AF reqrirement s for 1500 11'1 f(rr y range 

wit u,e A row 2, a stucy pas nac1P to ":~nc1 tre opt· rrnm eje ctor ~ 

c:-eor1etry for 'f. 92 at 40000 1 at cruise RP''1 P: full RP\ no afterburner . 

In cc'lition, feir t he s ore_e fl i g 1t cond · tions, t he effect on 
eh 

t.1e cxi~ting laro;e 40- Li.9 :::· vergent 0jcctor , of changnB in engine control 

sc11edul e , r educ ed bypass cnt ~ area, a...r1rJ. n:.duced cng· ne bl ncd were 

a-~se.sseo . 

A rea ona')lo betyeen cruise and full RB ,T 

i 1 ich 171_e, ts t'1c ferry range req11 iremcnt an 1 coolinp- req1 irements is a 

31- 3 diver gent ejector . Bccw1se t½is g ¥it-y is off - design a t all 

l1Derso11ic :-:-Deed an e:x:p0nc·?. ~10 nlug no7z l e re l eased 1-1 en t . e aftcr0urner 

is tur ec on as been reco 1cnced . 

72 /Int Aero /13 2erformance Calculation at S bsonic 

Cruise s C'or _A._' To 2 ri t i'. r e I;je ctors 

of s~all Tl--J.ro t ::i • P,r Ratio . 

A ril 1958 L. Allen 

Some perfonnance calcula.t· ons at . 92 cruise at ~0000 1 has 

)een made u ing one N.\.CA and two Rolles Royce ejector , all 1,:-ith small 

ratios ~ These cal· 1 ,tions ~ere made to verify t ,e 
'' 

pr edictions of thr 1st and co:llarng flov glven for a 31- 33 ~vergent 

ejector c0nfiguration in 72/Int Acro/12 . 



srrEET ro . 12 

73/Int lcro/17 Arrow 3 .f-'rop sion Syste , A S ., ary . 

Ju.71e 
1
1958 i: . B. ~"cCartcr 

T e .\rrow 3 1JI'op 1 sion system is a combination of variable 

geometry side ntake , var ia le b~ 'Jaf's , and fi 'Cd geor1et ~ liIY..KKDg:Ki 

diver gent ejector . 

T' e basic aerod~rnamic,$' p ilosonhy Fas a wor k1.ble solution 

to tre follo,--ing req11-ire111cnts : 

a) F.· • total press 1re recovery. 

b) Ti'lo-r tabil.; ty r2.nge iml: from rincimil linr- to r"?.XiFl. R.l?I~. 

c) Low additive drai:c: anc: no :i_nterference effects to increase 

the aircraft externa dra~. 

d) 'imir.1111r1 c anges to exist-ing 'uTow 2 structt,re . 

e) :iTo c1e t crioration in perfonnance in cor.parison to Arrow 2 

below rr 2. 0. 

72/Int Aoro/ 20 

Cnmpl iance ,.rj_ tJ.-1 t 

Revised Bypass Restrictor Geo1•1etr y and 

Sr,rine C ,aracteristic . 

W. B. HcCarter , 1 . _ llcn 
K. Tadman 

Orenda request to r eposition t e r e stri c tor 

or rard in t c bYra s gave an o-o-Dortuni ty to do an i ntensi vc rcassc"'ST"len-t 

of i t s o-eome try , t e spr • n , chara.cterist ic , re tri ctor l oads , and by-pass 

pre.s 11res :r r 1 cans of an mr ,..,04 prop.ram. 

The final confj e-ur ation was opt i:1.i s ed on t, e basis of : 

a) SFC • t stbsonic ai1d supersonic cruise . 

b afterburner at M frrou _ to "; 2. 3 . 

c) Distortion levels , at both equilibri1Jm and transi nt fligh t 
cases e f 12% on an IC-'i.O $tare d'd co .d day . 

.0, 

d) B;rpass pre"'s •res to be no roatcr tran prcsentlv issued . 



70/Int '\ero/21 

Troquois 2 on Bas:i.s of Uninstalled Net 

Tbrust and Specific Fuel Consum ition . 

July, 1958 

100% nrcssurc recovery) anc1 specific 1. uo l ons1..lr"ption of the Pra t and 

i .,,itney J75 series A25 anc J23 i, it. t c 0--.cenda Eng; nes Ltd . Iroquois 

series 2. 

lTei ther air bleed or po -ce;r extraction corrections ore 

included, nor is 2.n.r ejector contri ution con:c:idered . 

71/Int Aero/ 22 Thrust Derivat·ve s . 

W. B. ! c(~arter 

~nclosc are tre t .rust dorivat::. -es 'l.t C'lif t speeds requested 
l\.Ye 

y Sta i. 'tv and Contro: '.:rro D . Inc udec1 _p-n rate of cl~anae of .Tus t 

wit ya ;;, anf .. e of attack , alti tucle , "nd :or,-ard velocity. In acJcli tion 

• 1 e tr rust :111or.1cnt cicrivative t 'rougr aw axis -as b&en estinated , 

71/Int Acro/25 Co,..marison '1f 'erfornance of t 1-e ~\.rrow l 

with J75- A25 to tr c - rrow 1 w.i fr t:Cre 0vor­

spce cd .J75 , t_ e J75- A27 . 

W . B. ' cCarter 

Tl_is re-~ort c011tains a brief assesSicer:t f the ovcrspeede 

75 , tr e ,J75- A27 in tl" row 1. Comparison is mac'-, trrouflout i_.tl Vo 

J75- A25 , . e ·,-,resent engi ne in t e Arrow 1. 

T rn report is '-· vid ed into t roe parts : 

a Uninsta le net thrust arrl TSTi'C . 

) ll_ccel ration ti"1es 1.nd :'..'ue l consUJ'l'?tion at -1-5000 1 • 

c) Co iparison of ma floFs :i.t t,__, e tropopause . 



DRAFT RE?1 RT SFEET ITO . 14 

7 / nt 1..ero/27 A :Sescription f trc Rlm1bling , Buzzing, 

and Banging •. -i trin t e A::.Tow .)repulsion System. 

October 1958 W . B. i' cC2rtcr 

'T'he noises etv..o "'-at., 

due to acroc·· 11am ic f ow- brcak:n, ay. £11mb --'.n~ i tJ- e s~' aration of airflow 

fro,n tre uthoard iDs of ,., intake , bu,.,z in , is initiate y the seDa:cation 

of trc t t:rbulent >-'Oundary layer fror~. the ranp surface nc:1 inte nal lip 

profi le , and ba ing i • initia:l:ed by t. e separation of rngi'ne airf low from 

the co. presser 1 -cding . 

Each can be rnrcl by tre pilot a!' vary fro1n t_ e loi,r intensity 

rumble to tl~c . igh int e ity ~':KmI of an c .. losion. ------



_r 
D ~FT RRPORT '3 _ ."'FT NO . 1_5 P. I"'T I I 

P/ Per f/f'O 

·i;-. r. r•ccarter 

The lj_st of pro lc"''S associated -vitb esca:9e discussed a:ce : 

a) ---;xp osive ceco,;Dression. 

b) Tol erance to accelEration and dcce l erat::.on force s . 

c) 'Windblast . 

d) 01Garai ce of fj_ n • . 

e) Tumbling 

f) T_r :"act forces o: ari opening parachute . 

g) Survival i.n a lo~r pre sure , lo r o :3en content , l ow 

te; nerature t,osphere . 

1) :Sends 

i) :r-~n8. et wit ;roun . 

j) Sur ·val n a er s, . 

Design of S;:--ock Ramp .'\.ir and .\ir onclitioning 

Sx aust Nozzles . 

Jovcmber, 19:- f W. :3 . ' cCarter . 

~0c boundary 1 yer air fro~ the s oc rar and air cond"tioning 

air are E- , austed throue;h outlet .;_n tho aircraft spire aft of tro canopy . 

This renor t conside:rs t e e:;'it o:eo:rietr;v- s uch tr at separation of t1.o fus0lage 

s rf ace bound a:ry layer is pr even t ed . 

OEL/ Aer o / 17 C 05 Intake Juct ~ests . 

June 19c:5 
I 

4 c. I ,I 

'::'his report recorcis tr·.c t est of an o.6 scal e model duct and 

t"'r e l e t s . T;,e confi,,. Q'.' tio ' ec::ted include t e orid.na cesign in e t 

for t'· c ,Jf.:, 7' e lnout version of t:.1is inlet to si ulate in-f i;"i,t, 

ner or. .ce , ·,1' a c:l1ar-ocned lead· n • ec g-e vcrsio" to conform r1orc cl o, cly to 

tie s:oersonic arca- n 1 l d~stribl'tion . 



R.\FT REPOR T 

ClOO/Aero/563 

SHEET NO . 16 

Suggested ~,Todifica.tion to ClOO l!acolle 

Inle t to lriprove Higr, Sneed, Eigh .Htitude 

Per formance . 

•·. 3 . : cCarter 

inlet liD 111odific .tion to jJnprove r.igb speed :)crfo mance . 

W th ezisting inf'ornaV on, a subsonic pi tot int ke can be 

tai lored to fit any cl c,;~"':. ___ point . Tl0 e opti'll,um geome try_, however , is 

sensiti ve to off- design cases a~-d the at a partic ular poj_nt may 

cos t heavily at anot er . 

The desi n Doi nt for tho Cl OO - . IV, r,;odified for high altitude 

i11tercerition, • • :H:-be arnu.nec he Tf . 7 at .50000f ee t . 

The Lrrm,r ?ropulsion System. 

June , 1958 F . . . ~-~cCarter 

T is report cont in a brief descript ion f t l0 e design 

n1,,il osonhy ehincl tre Arr ronu .sion systeri . It was compi or to 

assis t ,J. C. :::C_o, c in ',,is Commonwcaltr Lecture to tc,e ~ov,:al Aeronautical 

Pl 6/ Prelim.Design/l A §ummary of a Prelimin TY Study fol" a 

Suncrsonic Jet Transport I nvestigo..tod .i..n 19.56 . 

Jul y 958 1L ,J. Barnes , G. B. Sampson 

T o follouinJ repor t is a su.r.111ary of an unfini shed study 'nade in 

earl y 19. 6 to de termine tl e feas abi ity of a supersonic t ranspor t usin[' 

e. isting conponent s and present- fay I stat( of tl1 e J.rt 1 • 

Tbe aircraft was 1osie;nod a.roun . n 80 passencer , 2gooo l b . 

;Ja;vload , anc1 fom' Gyron engj_ne s ince t .. ese ha t r'e r,j ghost trrust 

a· ai l able at t1,e t:L;1e ;.Chc design !Iach Humber i:as 1. 75 . 



Plc/ relim. Des5gn/l (continued) 

T".e configuration was optimized using Arca 11'.ule as a ~"Uid e 

to loc2te -ra.rious co )"''~ents on th ... '.:'uselage and also to t coke bottle 1 

tle ori -:_ a.l para l l e l fuselo,:,:a so t' at total transferred area at 

t· 0 0 ,··cstgn point represent ed a t1inL.um drag Se - - - --- - --
"'-:Jof_y of revolution. 

The Spillar-0 ~ :'a;:_- anc1 
"" ternal Dra g 

Coeff i cient , Ar£ow I , Lll,, . 

iTover.iber , 19.58 -- . J . • cCarter 

Incl ded • n t' :_,.. c,;-~--oos i te report is a new rovis ed s:9illage 

c'.rag charactr:ri t," c v•--· et ~ 1ows good ~ agreement 1i t h both the '\.rrov· 1 

intako tests res11lts anc' for -ct·c Vi ,.,.il;:inte , an 3.ircraft wi-\:,1:i s:::.mil ar 

intake geometry . 

In adc i tion, new external c1rag curve is " U gested -r:iich is 

consistent 'i-.rith all available Ul'i' an.c' FFRL tests of t~e Arrow 1 :me is 

i good agree:c1ent 1-ri.th t1°at of t"<e Bustler , an aircraft w=--U: ckifinite 

fanil /- characteristics . 

Gen/Int Aero/1 T e Aerod na::tics of ,__,0 Pro')ulsion System 

for a Suocrsonic TransyJort . 

Fobr1..1ary 1959 "ti . 3 . 1 ·ccarter 

using onlv conventional --;a c1ynamic principles it is po"sib e to 

inc'j_catc in rion--dim nsional f or;~ t'le net t rus , smcific fuel corsumption, 

and nau-1:ical air Biles per pound possibl e with JP4 fue l in a jet engine . 

1<'rom this , on can predict the feasa ility of air transport at 

suuers onic speeds . 


