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su .. ~j :ct is 1~ ·--i ... =>-" ---- v.._. ..... 


Eo11ev~r, Cei'ore pro:l·3rr:s cf a:1 i n.Ciridual ca_;; sule can Ce a!~yzeC a.: ~r:g 
• 


the sa!!le pro~ler::1s 7Jill aff-sct th,? design of t~e S)ecific cg,psulB once tl:·3 


Th~ follo~ir~ is a list of such ite~s: 


l. Size of ai~l::.n·~ anc S?aC$ tl~at ca::1 be 8.llotted to tl:e 
capsule a~d cock?it . 


2. Type of airc~aft. 


"2 .... . Location of cockpit, or station in the aircraft. 


. 
l.S desired ~ 


6. ~~a prop~lsicn c= ejectio~ me+~od. 


3. 


0 


,.~ . 
.!.'-"• 


11. 


12. 


1 ..... 


C. G. az:.C. ~e:.J~t ~c;.,l:.:~er.1eL t.:> tc-t~ c: t~~e airc~ft 


~f~ici: t;"Jill ce C. ?3ig~:eC :.rr~c 7;::~ c~::sul ·3 i"tse:!.t. 


a.3: 


.., -~ ... ..; ~-""'--..:. - ·-OJ.;. -
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2. 


. ..... 


C~:lc1:pit ca~·e:.le "t.£.2t t~e "~ 
tf:: c~c~-c?:. t e q·rd :..:::nf~~~ • 


t:?e cf c2;~J.~ 
c:? 3;_:~c"3. 


p. 


!.:, • C·:mbi~ati=-:. tJ?e e.:?.;sule - t.h.::.s i.s t }::G ~:r::e -z!:~~ .:.::c~-::::c­
r-:l t,as mm--e ccc!9i ~ eqt.:tipmer:': ~'l .?: !j. t:'le ;;.:.1~~ 1 3 pcd. b.-1~ 1 es.3 
:...t:an tee coc!r?i~ ca;:s~la. Fo~"' e:Cl..:.n:~l ·:: tl'l.! 3 t:r;:.:: ~ap.st::ls 
:n.!.~h:. i!!Cl'..!'~9 f lig!l t cor::trcls b;:t !!o-7, CO!lSnlas o -: :..~tJ:.11!­
me.:lt .?a:1els. 


l. P:Js :sibili~y of 
-:1i-tl: consoles , 
b. tl:e c .s.;sule 


cCte .. i.!li~ a mor'3 integ1-al ccc:~:.t des:.~~:l 
:: ~-::·!"'l:n~nt panels a..r..d contz-.ol3 .i!:~·:rr?c~-a-tad 
and tl:1.1s maint.-.-:.;i~1 .ng _ gcod ac .~e ~s=-~:.1!-f;:r. 


2. ?o3si bili t~r of i !::CO!"ptJ·rating s '.:ch i tems o.f'. e(~ '..li .::~;;r;t as 
ccm:nt1~.cation ~aaio t,h~.~ rna:r 1'e h i;shly d~:3ir~ "':19 ~:::.~ti~ ... 
121"2. :r on long r::.~·a 2i~c~~~·t . 


3. ·,'Ji :,b_ s;ace I:C~ e.t a p:r-emi1:n ~~er·3 lias a pc:5;)i :..Di..ty of 
b~t+..e:• st~'9;?..mlini~:g anti the inccrpoM.tion c:f !._i.:!s fc.~ 


s~C~li~7 d~ing ej3ctic~. 


l.. Al.:>t; ti:e:re i.; :,~,= ad7a~t:.~e of ha:li:-..g ;nc-re ~·ad·'m 2.1: 


of c ~;:sll...!.s a::s: 


1 • . 


~os i t i::ni:r..g t!:. ~ ~ . J . by loc.9.ting the e•_:r..!ipmer::':. jud:..ci::usl;:r 
;;.:!. "jhin this l.s:ger cap3t.:le . 


2 . '!:'..1e ccc!q: i:. sta:J.d:l=-dizn.-:ia n prc~a..n.1 :Jti cl1 has ~~a.::C-3:-=r-izeC. 
~be ccck?it di~a~9io~s a3 ~e:: a3 c~~~pi~ cc~3o2~ 2!3es 
:::!"':''7: 3. di.:.3..d7~~r~a~~ h.~s i~ t~.at i t doe3 ~c~ 2.e ~-;.C i~se:.f 
t~ tl"!~ ~~::~ ~~·~pa::!~ d ·3Si€"!1c. _-! p~c_g~S;'"'n 81"" Jti~2.-:-:.:-::.z~-:ic:'1 ·::f 
ccc].y! ~ ccr:tr~ls :-Jcr-.l~d ~C th.~s da~1z:!. g~ea ~-'.;r. 







• 


III 


3. The . ~ro~1ern of acqu:..~i~ s;~,.:icie~t d.ar_:;it:r, tn c~mpensat-a 
fa;: tf:e gree:te:- d:-ag, a~e nec:assa:-y to rozinta.:.:1 pro9er de­
celez-~7,ing g' s 1:pon e j<3cticn :nay be d.:..f:'ic·12. t to 0/"):r~ome ., 


4. Tte ;T~;lem o! co~ai~i~ a~ ej~ctor c:" ce~a;ult to ac­
co~o~a :e ~he gr9a~~r ~eigtt is p~~s3~ia 


L ~e Si112.ll space it 121..a7 require a."lC. the _?o:::ls:?.b:.li t y of oQ.. 
tai~ng low ne:!..Jht . 


2 . It 'h2.s paz-ticu.lar adva!1te.~e in sta!lca:'ili.zation for cre7.' 
members on multi. placec airplanes . 


1. TI:e pilot or crew mem~er ~ill probablJ have t o r etract r~s 
a~s or legs upon ejec~ion i!l order t o acc~~~ccate the 
S!rl::>lle~ capsule po2sibls,. 


2.. T'.ae pro~le:n of incc:rp011atir.g suf:'icient 7J.:J:!.g1:·:. to sta;;r 
wit.~in the pilot 'g' lim ta:~ions on high S~')eed airplanes 
ma; te difficv~t to solve. 


J . Ther9 is t.1;.e pro1ile:::t o~ pro""Tidir.:g tbe c~~<J :nembers t he 
neces.3:3.ry contr')l s ni-:hi:J. eas:;- a...~ reach ~d 7et ha7e 
ttem ~Jtside of ~~-= ca~3~ls ~~o~ ejectlo~. 


4s I:' ~19 :?Od. is i1'1t2r:ded to ce t!Sed. 2:3 an e~o::n:.:::-~ ?rotecti.o!! 
f o!' gr~u~ su!"T'l "721 ::n·~~Tidir:g sui' fic:!..en"j s;>cce ~a r:.cccmm..cda -:-e 
t:~e ccc"G.pant in a non- c:-=uaped position ma:• te d::.:"':"':.ct:l t. 


T!1e :JI•-:l-::·l am o: pr·c--:;idi~'1g stt.f:,: .. ~:; .. ~ nt S3)ace to ~ccommod:;.~e tile 
necessar :r s~'Ti va: eq~;nne1~t -:':il l h~V·3 tc i.::-e o"7e:- cose . 


. . .. 
(.)-.~c~fY' 'j -., ~<:::: ---V- ..., .. a-- u-\:;'""' 


Eo:.'ev=r, 
.... 
u~e 


__ , 
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the 2-~::oYementioned iteos. 


Onca tt.e t :r_pe of ca.z>sule has ~en selected the ne:r~ s"'iap J.S 


tb .. e d.esigni115 of t r.e s::_Jeci:ic capsule. TI: e p~oblems encounte~~c ::!..~ 


specific capsale. Eo~e7e~, they can l~ di~ded into two basic ca-


1. Basic sa.:'ety problems - tho3e ::!..ncu!':.'ed in all ca)Sci3 


aes~~s . 


2 .. S1Jecial ooer? .. ti~.nal uroblems t.~os.~ inc.u::Ted cr-..:.e to S? eci.fic 
installs.tlon resui~e~ents in a pert::!..cul~ a!rcra7t. 


l. ~eigh-t. a~~C! C. G. Location. 


2. Shape and config?~ation. 


L,. 1iettcG. of cle::!ce::r:. problems co::.sist.ine; of pa:-s.chu~e si.ze·1 
sequence of ope~~ion~ etc. 


~ . Capsule s-'3:!"..:.ctu!'3.l probl ·::!~s S1.:c b. as pressure sealz, 
i..'1te:?~l c.la~~::.c~s , met .~ri':"l~ s c: c-:::1st~ctio:;. ::.nC. 
::'!u:m.:-:J.c-1:,1.:2?~ • 


::r':.re!"lg-th.~ 
::1-atl:-:;ds o~ 







Uneer special opera~icr~ pToblems such ~~~s may be listed 


1. Mette d. of e:nt::-?.nce to aircra.:-t o 


2. IHetl1.cds· of ejection thc.t ca::. be pZ"O~J'iaed. 


3.. Pilot's comi'ort.,. 


4. C oc!yi t size and a.cc as si bili ty. 


5. Visihllit y. 


6. Deta.lled p::-oblems covm-ing eC!Qip!!ll3!l.t installation involving 
ccd:pit con-trols, fli.:;c t c~n-tr'?ls, sea:~, st?.rvi'lal eq'.:d.;ner!t, 
o:qgen and ~t::.~ old~ t equipre.e:~:~, disco::r..ect3 a::1d ej ~otion 
mec..~a!l.: sm. 


Of course, it i s readily seen ~~at all itens necessarily will 


be reflected and cm~d be classi~ied under sa£2ty. 


7li th the a.:110'm t 


of desi.g!l t !:at is rec;ui::oed f or sue:-: a11 item ss the capsula, i .;.: 
'J 


S:~nce, as pr evi.ouslJ mentior2ed, the a.ll·:tted 


blsms, t?:i::: p['..!)er 'i?i.ll d.:!.sc~::.ss cnly t11'2 fi::ost two ite!lS; r..a:mely, weight 


and e.g .• location, a.OC. size and configurati~n .. The e>·~hel" items will be 


discussed. only as th.ey affect these -t;.Jc. 


'fl-1 ~ s i.:; a serious pr~blen a.."ld. it is aftecteC. di~ctly cy mos-t. 


cf to the otl:.s !'S ce:.~ :r.cni tcr oc 


5. 







--i 


an as~~ec 'g', est~clished ~~d mz~ntained. It shows,. f .-:JT' inst..;.::lce, that, i£ ejec't,ed 


at a Mad: 1.2 &.t 20,occ f't., in or:?.e:- to !1l..!:lintaln an asSU!!led mor!lel'rtary 35 tgr 


creased to ~bc:b. 2 e:t this a2. ti tuds to :nain·~ai.n t,.~ & scme r g' -th& ':.'eight would have · -... 


to be i~creased to 910 lbs . High S_!)eed ejacti~m is net the _only thing fut de-ter---


mines th9 '::Jei.~h t~ ho"':'Ie"76r, si::ce some of t.he i te:ns t hat 'ride herd' on t he -~esigner 


to keep hi11 from &.ddi~ too much 177eigh t are such thi!"_gs as: t .... ~e type- o.f · ej' ection 


tha·t can be acronmodated, the ·.1eig!:lt pe:"'rrdtted b:r the a:L"T9Craf't, the c .g. location o:f 


the .si:-c~::tft ~. r.d tl:e V'Jl'..me of t.~e capsule p0rm.i tted l~,r the airc:r:1:'t. 


~'te inc!"ea.sed ':Jeight of th3 ca:;sule ma~i ha11e a detri;nental a .f'fect 011 


.. 
tb:= mn.::.!llill!l altitude 7Jhere sa;'e ej&ction can be accooplished. The s e:-iousness 


of t1,--; s ce_:Jends a grea-t: de,>l on the at :.ituce of the airpl~;a whan ejecti0n is 


at·tempted. T:rajec-tory is ano ·:ner i t em t.hat 1iru3t be t&cen i~to accouzr~ wh a:c 


• establishing the fi~al ~eigh~ • 


cows-9, some-:1hat berJ3i'::ted. 


probl~m. 


bcC.y. I-t :!.. 3 no~!:!all:r 







ve:J obtain t.i:s 


~i. so:.u-tior ... to prchl~rl 


ste.nG. ~ sea.ts. , r. 
v .. .I . 


a keel . 


s~culG. be such as t'c ~e~t tbe pilo~ -':.o stay in the flce~i~ ca.pst:2e in a CClli-


~ortabla 
~ . . . 


pes:. -c:.cn • . obtain tbe propeT center of gra"7ity center of bocya::cy 


re1.!!. ~ions~i?, as 


tc be 1~ -':ilizac. 


; ;, - "'. by mG..::::J of -~~ ~,.~ .. _._ lis teC.. '_?ro bl9ms 2.~C. they 


~ill Ce 1::elo·r; to thei: direct sffect of tl~s item. Eowe'Ver, easicf-1 , . 1 y 


tne piJ..c·':, 90in-':.s tOrJa:rd l:a:v.ing tte :ni.:i.llU.1.Ill d.xeg CCCy that ca.:: be obtained f::r: 


m~o. e ,..,~.: ~· .f t. , d · · ~ .. ::::-6 n.v 1 • .:1s ce?.:l ::.scussea. 


7. 


' 
~f~:=ct.J 


l 
the size a~d ccn-


~ 
sp~cs must be p~cvided to ac-


~· uJ.:e sa::1e 


Jig. 2 s~cus the 


ccef'fic::.ent 


':C e cl.:.::--·r:; i .::.dicetes tbat i~· :. 


"!;c 







--


·-.--"' 
co:cdi tic?J.:3. '"7'--... ... u .. 


i701..:..!:i 


if 


tc be 55iJ 


c~ tb.e given c~psule is 27~ 


.if ej ~cted at llacl1 2. 2. If 


c::.pG"~~ is increased t,: 42. ir.,cl:es i:.'l w:idth tb.e we!.gb.·t; 'l'10l.lld have to· 


be 24C los . fc-: th9 same speeC.. A~ ~1ach 3 the weight for a Zi n 


ca;:s:!J..~ 77ould ha7e to ce 91~0 l~s. , while for a 42 inch caps:Ue it 


An e:ca.mple of hovJ the weight affects 


t.'-le size a:1C. confiBUr:l ~:!.on is as fell o7.ts : A w.ininn.1m ce.psuls i'!idth 


· o~ aay 27 inchas (not suff"icien"t. tc i:L.clude co:r!Sol-as) if ir:c:r·easeC. 


to 42. i.::c::e::: 71hich cc:..ild. incluce tl'le co:c.soleG, would necess itate 


i:' s,j ect.'3G 3.·:, }iaci: 2 . 2 at th-9 illustra::,ed a1 t:l ~de. 


c onsole :ve:.ght (p:o.ne.ls plus pipi.cg a...":.n w:.:..rlng), predicated upon p~e.-


Since it. is C.cu~tful that the 


' -:.c Ce in~rse3·~~ in o~e:r to accc:nmcdat.e necessary equi~mant :rsqui.rcd 


to oi:rtai:1 .... v!:.e e"J':~.luation does not ta:.c-:l J.,.rrt.o ac .. 


con.."'l·~ .. the cb.3.::ges cf shape that me.y Ce made 011. t~e la:rg9:- cepsu.ls to 


to be :nocii'ied tc ena.~e the i.r:s-ta:l:..tion of fi::s. 


' s. 


• 
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-~ 4- Prcblams - ~ethcd3 of Desce~t 


that afr'ect weig~t and configurati-:m. Ho"Ne'rer, the wei6h-!;. or the cap-


sul·a, t-he a2..lowa::,le descer.t -v'3loci t:r (de-:. ermined by t he :na.-d.:num stepping 


distance t~at ca.:1 be assum·ai, ru:d the allcwabl\3 r g 1 s that the hillllan can 


vrl.thstand) will datar:nine the size of the main canopy. The volwne of 


the !nair! canopy plus the volwne of the risers and the volume of the 


drogue chut a must be acco~odatad in a capsula in a location ~ a~r~~e-


ment that will allow proper relaase. 


5. Structlll"al Requiremt;nts 


The shape and configu::-ati~n will undoubtedly be governed at 


• lsast limitedly by thama:terials .from whl::n it i::~ to be made_, the methoc 


by which it can h3 ma!lufactr.lred as well as the operational reqtlire:nents 


wh~ch will be dictated by wir.d blast, landi~ loads, (both on land a~d 


in water) crash loads, and nor!!!a.l f'light operation requirements. The 


flight requirements vdll ra~~rs a clean internal configur~tl8n to pre-


vent injtu-y to the pilot. 
' 


Proclems cf providiP~ sufficient strength for pressurization 


of the capsule and adequate sealing oi' t.r.e doors ·,yill also aff:3ct the 


configuration~ 


6o Ground Survival 


T~e prcble:n of g:round St:l'-vival will also be refhctad in the 


weight and configt:.ration of the capsule. It means littL:l to sa"'T'3 the 


·.-.. 







4 


m&~ in the a~~ if he is to perist on the grounc or in the water. Tbi~ 


l!eans that certa~ p!"oble:ns prese.::t them!:ialv~s. The capsule 1 defer!dil"..g 


on location of ope::-ation !Ila.J" have t _c Fr-::-ride pro~ec"7.i :n: £-rom exposl.U'e in 


the ar':'!tic regicns. This may affec~ t he material from which the capsule 


is const~uct~d. Since a material of a low hea t t;ansfer coefficient is 


desi!'~abla j some .h~ating pro7isicn;: ~r ba-ve to be mada. Even the cock-


pit cooling probhm also may have an e.ffect upon the col"..figurat:!.on since 


on high speed ai rcra.ft it may be necessary to direct the ccoling air with-


in tee capsule or pod. 


7. Visibility 


Tr~s influences t he cor1iguration greatly as it can be readily 


seen that in the case of canopy type aircraft t he contour of the capsule 


wcuJ.d have to be designed t.o fit within this canopy 11ri thout a:rry loss of 


visibility . T2.is might be accomp lished by incorporating the canopy as 


pa..-t of t ile capsule. Ot~er crs71 stations present their own problems of 


visibility both from the standpoint of: viewing equipment and controls 


withi!l tha airplar.e as well e..s obtaining the necessary outside vision, 


8. ~hod of Entrance to the Airc:raf't, Direction of E i ection and 


r:ryce of Prcpu1 sion 


\ 


l 
.. ~ I 


These items a1 1 go ha:1d i n band and provide difficult p.ro-


biems t}:.at must be sobed and will de!'i.nitelJ' be reflected in the .final 
• ~ I 


wti ght ~1d config~r~tion of the capsule. ;1 
l l 
1 
I • 


,. 


' I i ; 


9. Pilot 7 s Comfort 


T:~3 point i s i.:nporta"-t in its effec-t. upon the we!g ~t j 
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s'r..ape and size of the capsu ~e. It is possibly more imDor~~t on long - . -
' 


r~e aircraft dae to the problem of fat igue encountexed . However, 


tP~ probl=m in ri6h speed intarceptors requiring ~uick operation ~J 


the pilot, necessitates that the pilot be in a non-c~amped pcsition~ 


-Also, as in the case of ~ new items {~~ ~as true in t he case of the 


ejecti::m seat) there may be ap_sychologicalproble!O. of convincing the 


pilot that a.n airplane ec;_uipped with such a device as the capsule is 


a saf'a one. Pilot comfort will go a long wa;; in tbis sales program. 


A great aid in acq•.l.iring pilot comfort i.n capsule design comes in the 


possibility or eliminati n=: much of the highly cu.mbersome equipment that 


has g:raduall;r become attached to the pilot in the last few years, such 


as the parachute, life rB..I.~> exposare suit, etc • . T.hese ite;ns by j'~dicious 


design may now be a t.iri..ng of t he past. 


lC. Required Cockpit Accessibility 


Tv~s ite~ will have a great -influence on the shape a~d con-


.figUTation oZ t.he c'apsule. As the aircraft goes .f'ast ·~r a..'1d .bighe:= 1 


pilot controls have to be made more accessible, easier to manipulate • 


~1d more distinctive in location acd operation. The pilot's t!~e con-


stant is getting smallsr. Thera i~ considerable talk c: the pilot's 


days bei.z:g numbe:-ed and some of the old ti:ners oi• t.hat ssct, on hearing 


abt:>Ut some of' the things proposed for future aircrart may be glad of 


it. Howev~r, that point of progress, be it such, is yet t o come and at 


least in the i:mnediata foreseeable futur'3 the pilot i.s vecy much a part 


of t~e ?r~g~~, as shown by such requirements as the capsula. The indi-


cati~ns ara he will be a muc~ busier m~ ~han aver before despite adYances 
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in eutomatic equi?ment. A."l exam.p la of i~cTeased cockpit ccmplaxi t7 


ca.:> be obt.ained b:r comparison of tb.e F-84 cockpit and the proposed 


F-34 has 12 con7-roL·.pansls cocsi.3ti!2g o£ appro::d.:nately 5C s:vitches and 


!L"Jcbs, wbila the X:?-103 cor:solas have 34 distinct control panels., consis-· .. 
ti.ng of apprcrimatelJ ll.J bobs and s·.vi t <:!hes . Considering the different 


speeds of tns twc aiT?l~"les the necessity of requiring improved accessi -


bilit7 is i~mediately evident, acd, there~ore ~ ~"lY capsula configuration 


for tr...is type airplane has to be designed with. this in mind. In the cas·e 


of the combi!lation capsul:3 a:ld pilot. 1 s pod ttis item v;ill contribute 


grea'7.ly to tha design of the dec:::-, the pressure seals a11d surrounding 


structure to be utilized. 


ll. Equi;;m·~nt Installation 


T:;is it.e:n definitely aflects the size a!1d configuration as well 


as the ~eight. The ~~ount of equipment to be provided has to be ascertain-


ed bei'creha..'ld. Such tc.:i~s as S'u.,.-,;i val equipment and the amo~"lt of air-


cxa...~ equipment to be included in the capsule will be pr9dicatad on the 


weig~t a:ld size of t~1e capsule that cal1 be permitted b;; the specific air-


c~a.t"'t. Flight control;; ~adore suf.ficie.::~t space to obtain full movement 


of t~e s~ick ~~d r~dde~ pedals if incor,oratad within t~e capsule. Specisl 


t:rO"..risicns will lline to be made to either move the control=! t;:> and from the 


pilot o= ~ova the ~ilc~ to ~'ld from the contrclsJ if thesa controls are not 


inco~ora~ed within tee c2psule. Other items s~c~ as the seat, i nstrument 
' 


pa.nel 1 ccnsol=s J o:qg:m s:' stem) discc!lnr) c-i;s _and ejection mechanis:a Ydll all 


hav3 ~ tearing en ~~e final weig~t and ccn~iguraticn. 
I 
i 
l 
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How specific problems encounter~d ~n the dasign of a capsule 


for a part icul ar aircraft affscts the dasign ~ay be illustrated by dis-


cus3ir.:g some of the problems a~cc~~tarsd tb.e d~sign of t~e capsula 


now being workad on at Republic .Aviation Cor;,.:;.. ~iuch of the tdnki.ng is 


not £inalized on t his capsule ·as yet ~~d some dasign changes may be made 


as a res~lt of final info~ation ~rom sucn sources as wind tunnel tests, 


floatation tests, etc. This capsula is a combination type capsale in 


that it incorporates the aircraft .flight controls but does not, include 


the consoles and instrument pa nels. Specific problems that arose in the 


design for tr~s particular aircraft originated mainly from the type of 


entra.11ce that was utilized~ Due to the fact that tbia aircraft is an in-


terceptor type, it was felt that quick entrance was of the ut.nost i.mpcr-


tance~ The quickest type of' entr~'lce that could be accomplished was th=ough 


the bot tom, utilizing the capsule as a.'1 elev~tor. 


Figure 3 shows t.he_ cap~ule in the ground egress position. Tbi.s 


feature c ompromised the disconnect design and was the cont ributing factor 


in the de~ision t o use d ownward ejec7-ion. The rails ars tal~scopi.ng w.d 


~e used for ground entrance as wall as ajaction. Disconnect s required for 


. ·normal ejection are usually designed to be used once without consider ation 


for r e - engagement. I n tc.d.s insta~lation they must not only be disengaged J 


but must be satisfactorily re-e~~aged after ground entrance. 


The following i teins a re the main things that ; eqci:::-e disen-


gagement: 


1. Ventilation and heating ducts. 


2. An~i~ suit line. 







. 
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3. Flight ccn~~Gls. 


4 . 'N!ncn cabl9s (ej ection ocly). 


5. Elzctrical connectors for microphone, throt tle be~? s~~tch, 
di~a bra~e snitc~ , tr~~ s~tch, trigger sYitci a2d automatic 
pilot rslza:se. 


All the £lig~t controls~ will ce taken out of the caps~le in a 


spline-t]pe joint. The discon:lect was made difficult by tb.a £act that 


all t ~1e ccckpi t controls m'!.tst be l?c!red in place 11hen dis~.:-..ga.ged for normal 


egress .from t.t.e cockpit on the ground. Since the aircraft u.tilizes bocs t 


centrals and they ar-e, therefo:::-e, irreversible, proper re-e.ngagement is 


a:ssu.red. The cont rol lirl<~e rill ru...."l under a false f'lcor under t .i:la see.t 


to the a...:"'t e~d of the capsule where t .hisspline-type joint is lccated. 


Due tc t.h~ cor:Iph::d.ty of the XF-103 cock;·it as was indicated 


p:--e7iousl.7 s much e.f.fcrt -r.ve~"t into adaptirg a capsule for ma:dmum com.fc,.-t 


and control access ibility. (Figure 4 s hows tha ove:-all di:uer,;sion cf tlle 


ca;sula. A standa.~ seat with standard adjust~ent has bee~ i~cor;orated). 


T!'-..is seet W::.ll i .::;,coT?o:-ate a sta:c..da~d lap belt, s houlde:: straps as well 


as ocC7 re~trair~~ ~ea~ s~c~ as s~oulder bloc~s and head cl~p if re-


<;uil'ad. Shculde:::· blocks or some t:GJ-9 ci' upward restrai:J.:!.~ ·means are very 


i.J1F:crt.!U"'1t i!:: t~ri.s design since i~ste~d of mov.i.:Jg a1fay frcm t.he ca.z1opy or 


surfaces at:o~re the pilot.ts head that s:..:.:-face also moves downward. 


Su..!'ficient oxygen had to be provided fer higi altit ude ejection • 


._ T.h~ c:qge.:: sy 3tem iz co.rnpla tel] i .ncc:rporated within tl::e capsule consisting 


of t \'IC t:f!?e D-2 oxygen bottles, a t:.rpe D-1 regulat cr ax:d t he requi:i:"~d check 


V-"' 7es. A. ?iller V3.l-ve is located fer aasy grct:.nd mainta!la::!Ce a~ t~~e rea: 


of t l:e caps u:.e . '2? :1is supply vlill be ut:.llzeC. i n flight as well as aj-ecticn 







_ , 
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a~d de~stas t~e r-eed for a disco~~ect i~ tr~s systam. 


' P:roY.isions b.a7e bee:; made to assure e. sa.t"'e descent boti en lal'~.d oro ;vater • 


A desce.at v-al:Jci ty of 24 ft. per secor.d was cn~sen si::ce ·t..:::.s v;Jloci t:y 


~oul~ giv~ approximately 12 1g 1s on landing considering a stopping dis-


~ ta.nce of eppro:ci:nately 9 inches and a ma..."Ci.:nu.m rate of application not 


~ore t~~~ 2CG 1g's per second. With the nose section designed to pe~t 


some cru.s"'-ing 'i'lith..:ut fractu.;-:·e, plu.s the fac:. it i3 anticipated t hat the 


capsule 'lrill first land on the nose cap then fall bac~ en the k3el, de­


celeration over an appreciable dist~"lce is cbt.ained . A 33 ft. diameter 


parachute of t~e guide surface t;.rpe is uasd fer ths ;:na.in canopy·. A!: al­


titude-grcgue force device prevents the main chute from cei:Jg deplo.yed 


until the caps~le ha3 descended to ~ al~itude o~ 15,0GO ft.J and an 


airspeed no greater than 350 mi l as per hour hc:.s bee11 reached. The de ­


plc~ent of the main canopy,controls the keel release allowing t~e keel 


to be eX:.ex:dedJ thus obtainil'l.g the etabili t:r i!l t.he watar as well as the 


absorption cf a great detail of shock wiwn descepd-ing en land. 


A 7/3 i1:c!: fibreglas ~;; sandwich construction c:.;pears to be satis­


facto~; as far as stre~th is concerned. The seal aroux:d t he doors are to 


be a r ubcer c~~opy-tj~e seal pre~su=ized by a bottle located in t he keel . 


This pressure seal m;.wt not only maintain a differential pressure of 5 lbs. 


per sq. i!lch tb.r0ughcut .. tr..a low pressur-2 regions of bigh altitude) but in 


the case of this pa=ticular capsule must pr~Jide a water seal alao, sinee 


tt.e floatation li.::J.e is abetre the seal line. The capsule will be able to 


be pressurized i.:::dependently o.f the coc~i t . This ma:t ha.7e an adva."I~age 


in case c::: cocls;it pressure less. The capsule could be closed and descent 
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be made to a safe altitude by means cf incorporatin~ withi~ the capsule in 


addition to the i'llg.!lt controLs certai.:2 switches Sil .. :::b. as a throttle a:1d 


dive b:-ake beep switch wired in parallel to tj,e Jlain controls. 


Another, but by no me a;J.s the least difficult proble!Il in t.b..is 


specii~c design has been the ej ecticn Cl)rrtrol. T~s control i s neces-


saTil7 required to be placed so as to be; 


L Easily reached. 


2. Adaptable to good leverage f.)r t!1e ~ilot operation with 
minimum eff'ort • 


3. Not in the way o£ no~l cockpit operation. 


4. Adaptable in design to accommodate the gi Yen a.I"..d various 
f'.mctioru:J that must bt3 ,t:erformed. 


The follc"11ing is a list of various i tams that t:ds ej17cticn 


control must accomplis~. It might l:e well to state tere that it is felt 


tr~t t hase fUnctions s~culd be accomplished by direct mectanical methods 


and that squibs and explosives of that sort should net be relied upon. 


The ejection control under consideration at t he present wculd be similar 


t o t:aat on some of tbe present e,j ecticn seats , in tr...at it first requires a 


gu~d to be pulled, t hen a trigger to be squeezed. T~e movement of t he 


gtla..-d handle will: 


1. .Lock tne shm:lder straps. 


2. Release t he shoulde!" blcci'"...s. 


J. :Position the head restraining u.nit. 


4. Pull the pins in t he bottom doer. 
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R2l~~3e tee fe~ring on tae bottom oi 
i3 to r~d~ce the d=ag ar8a). 


7. Rslaase the nine~ cables. 


e~ Clcsa t~e caps~le deer. 


9. Ir~la~e the door seal. 


l C. Ralaa3e and position tha trigger. 


ll. Ralaasa stops cz:. the rail:3. 


~en squeezi.ng the triggar har..dle tbe catapult is fired •. 


i::t tur!l will release the fins, if required, upon leaving the rails. 


This 
.. , 


The above mentio~ed items were only glossed over and were net 


gona into in any detail but hava bee~ mentioned solely as points to indi-


cata the type of problems tr~t the capsule designer encounters~ Some can 


be handl~d easil7, some pro~de q~ite a stumbling block. However, sinca 


once it i.s decided a capsula is required, it cost little more to assu.rs that 


it i.s abscl:1te.l] fcol-prco.t, so no problem should be considered scl'7'3d with-


cut having safety as the major reason be~~nd the solution. 
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