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4 presents defdntte limitations to taiz methed,

g n y FLJ—— T | ~ -
IV The Semhizatlzsn Tyse Cangale

[

The combination tyoe capsule emzediss, 28 would be ampected,

e ] 3 L -~ - S I ) o Sk . S PR | LA )
zcne of the advantagss and some of the disadvansages of beth the cocie

o 3 TR £Y ik 1 T+ 3 . { ap 3 ——
cit eapsule and tie pilot's ped, It is a eompromise in cockpii accese
sibility, pilot's comfert, weizht and space requirements gnd many of
tha AT ntq ad 1 tame
the aovementionad itens, ! 5

nce the type of capsule has heen selectad the next step i3
b/ 2 T, S 1 P . -, Y
the designing of the specilic capsule, The problems encouniersd in

1. Pasig safetw prohlems - theze incurred in all eapsuis
desione,
nal

9 T -
3 Az - 5
guirements in a parcieular alrcrait,

Tader besic gafety prohlems we have such liems as:

2+ Shape and configuration,
3. Stabilizsiion protlems,

Lo Hethel of dezcent problems consisting of parachute sizey
sicn, ete.

exh D
seguence of oremail

= -] L I % i ! * =N ot 1
Ty Capsule structural problems such as pressure seals, sirengih,
L3 ) “ - . A I o 1 s o 3 i, 3 )
Jeernal C,L.E-.‘—’__",.".ZC"BS, MALSTLiI S O ConSLIUVCLLIOn antl meuwlcns ol
u E~J L
mamfacturs,
L.
£, Ground survival protlsms,





Unfer special operatioral problems such things may te listed
a3s

1, Hethed of enirance to aircra’i,

2., Usthods of gjection that can be provided.

3. Pilot’s comfort.

4. GCockpit size and accessibility, '

5. Tisindlity. ’

6. Detalled problems covoring equipment installaiion imvelwling
coclpit controls, flizhi conirols, seal, survival eguipment,
cxrygsn and anti~ gult squipment, discomrectsz and sjseiiom
machanisn,

Of courze, it is readily seen thai 2ll items necessarily will
be reflscted and could be classifiad under safsty. Safely presenmts the
mest tasiz problem and the one most difficnlt 4o solve, With the amount
of design thinkirg that is required for such an item as the capsule, it
is aksolulely necessary ihalt it be foclwprocof and eabedy all the items
necessaxy for safls escape., Sinees, as previously mentioned, the allcttad
tize i3 roi nearly sufficient to go inte the detalls of the various prow
blems, thiz paper will discuss cnly the fimst W0 iiens; namely, Weight

and c.g. leecation, and size and ecomfiguration. items will be

dizcuzeed hey affeot these twe

caly as e
& Heizhh and C.G, Location

g =
-3

a serious problem and it i

T 3 =t gL ry - ety o 2
of the aove lizt of iiems, The answers to the obhers belng meonitcred
PN P - p—. ~y -t &/ - - 2 £ 5 ~dhd
by il2 necesserr answers required by the welght ard c.g. lceztior in
7 . M it el % p * - =217 ~a- 3
the capsuls, Ihe 'z' limftitaliions on the buman tedy will determina,

Se






sizhs 72 Hash mmber for an assumed cansule i
at a Mach 1,2 2t 20,0CC £t., in order to maintain an assumed momentary 35 1g
linttation, the weizht would have to be 310 1bs, Howevsr, if the speed

erzased to Mach 2 2% this aliituds to msinitain thz same 'g' ithe weight weuld have
to be inereased to 10 lbs, High speed ejection is not ths only thing that deter—

nes the welzht, howersr, sirnce some ol the items that Tride herd' om ths designe

ght are such things as: the type of efsction

that can be accommedated, the weight psrmitted b the aircraft, the c.z2. location of
the gircrnft and the volume of the capsuls tnd by the airera®f,

Thz increased welght of thaz capsule may have a detrimental affect on

the mintmm altitude vhere safs elcciion can be accomplisﬁéd. Tﬁe seriousnésa
of this depends a greal dezl on the at-itude of the airplane whan ejsction is
attempted, Trajectory is anotner item that must be taken into zeccoun® when

stabliching the finel welighs, Glsarances witl the aircraft on uwpward ejzction

nay e adrerse

eccurse, somevhat benelited,

problam, I fthe capsulz 1s designed for floatations not onlyfis limly of wmeight
1
is Impertant but the lecation of that waight is wvery impertnnt, .
The C.%, Location conirols Sha gtakility of the tbedy, It is vormelly
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world have te be 550 1bs, 1T efect:

ns, Tor iastancs, i the width of the given capsuis is 7%

3 inereazed %tc 4R inches in width thse weizht

os. for ths same speed, A% Mach 3 the weig

> world have to te 94C 1bs., whils for a 42 1:

the cda:g

i}

2 %0 be 1,440 1bs. An example of how the weight a

rJ.a

and configuration iz as follows: A minimim caps

inchas (not suffiecisnt tc include consoles) if ircreased

inches whlch could inelude the consoles, wonld necessitate

thd wrls e

atly uader what is reguired., Since it is dom?

gz

1
e increzzad in oxder to accommedatz neeessary cquisment reomi
the desired weighs, This evaluation doss no
e¢s of shape that mey te made on the

12 drag coeff

s

e D

Thiz oroblsm will not te discussed

3
n any deth
ek = = 2

Trotn o . Erd ] o 2
that nndcubtedly the confisuraticon of many cagsulas

[FTRe PR L S )

- A

e modiPiad tc engble tk2 izmstallation of fins,

ct
O





4. Prcblams - Hsizcds of Desgent
This i3 arcther i%em thai has many Fzaturss obther than those
that afrect weight and configuratiocn., However, the weizht of the cg
sulz, the allowable descent valocity (determined by the maximum stopping
distancs that can be assumed, and the allowabls 'g's tha®t the human can

withstand) will det
the main canopy plus ths v

drogue

huta must be aceommodetad i

ment that wlll allow proper relsass,

5¢

structural Reguirems

t8

The

lsast Iimitedly

in water) crash

pas

flight requirements will rsguire a clean internal configura

vent dnjury to the pilot.

Procl

olume of the

shape and configuration wi

T

sms of providing surlf

1

bermine the size of the main canopy.

N
3
TiLa

caps

by tha materials from whizn it is to be mads,

loads, and normal flizht operation requirsments.

cle

The volume of

and the voiume of the

2r

iz

ula in a locaticn and arrange=-

will undoubtedly be governsd at

the metacd

amifactured as well as the operational reguiremenis

will be dictated by wind blast, landing loads, (both on land ard

The

+3n

o

n td pre-

nt strength for pressurization

of the capsules and adequate sealing of the doors will also affact the

configuration,

69

The problem of zround surviva

Ground Survival

=
i
T

weight and configuration of the capsule.

o
Irex

will =l1ls0 be lacted in the

It means 1littls to sav= iths
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man in the air if he is
means that certain problsas present themcelvzs. The capsuls, degending
on location cf operation may have %o rrovide profsciicn from exposure in
the arstic reglicns, This may affzcet the material from which the ;:a;.;sula ®
is consiructad. Since a matariai cf a low heaht transfer coefficisnt is
dezireabla, some heating provisions mey have to be mads. BEvsn the cceck~

pit cooling problam alsc may have an efrlect upon the configuratisn since

on hizh spesd alrcraft it may be necessary to direct the ccoling air with~

in the capsulz or ped.

seen that in the case of eanopy tyoe aireraft the contounr of the cgpaule
would have to bas deaizrned tc f£it within this cano py without any loss of
1sibility. This migh®t be accomplished by incorperating the canopy as

o

part of the capsule. ter crsw stetions present their cwn problsms of

3.

3ibility both from the standpoint of viewinz equipment and controls
within the airplane as well as oblaining the necessary ouiside vision

8, Heithed of Enirancs to the Aircraft, Direction of Eiection and

Tvyce of Preoulsion

eme all go band in hand and provide difficult p:

& 3
cr
|

¢
o

i

bJe

1.
Loege

}
o i
blams that must be solved and will definitely be reflacted in the final
{3

woizht and configuratior of the capsuls

i 3, Pilotls Comfort

effect upon the weigiztb,

(=Y
t
[/}

Thisz peint is very importart in





=1]=-

skape and size ol the capsuie. 1t 13 possibly more important on long

range aireraft dus to the problem of fatigue encountered. However,

speed interceptors requiring guick cperalion by

b

the problam in higz
the pilot, necessitates that the pilot be in a non-cramped posiiion.
-Also, as in the cass ¢f many new items (it was true in the case of th
2jection seat) there may be spsychologieal problem of convincing the
pilot that an sirplane equipped with such a device as the cgpsule is

a safs one, Pilot comfort will go a long way in tais sales program.

A great aid in acouiring pilot comfort in capsule design ccmes in the
possibility of eliminating much of the highly cumbersome eguipment that
bas graduelly beccms attached to the pilot in the last few years, such

a8 the parschute, life raft, exposurs sult, etc.. These items by judicious

design may now be a thing of the past.

10, ERegulred Ceekpit Accessibility

Tois item will have a great influence on the shape and con-

figuration of the capsule. As the airecraft goes faster and higher,

.
-

po, - m~ad = =] 2] o
ors accessibls, easisr to manipulats

E

piloet ccntrols havs to bs mads
and mera %istinctiVe in location and cperation. The pllot's time con-
stant is getting smallar. Theres is considsrable talk cf the pilot's
days belng numbersd and some of the cld timers of that sect, on hearing
about some of the things proposed fer future aireraft may be glad of

it. Howevsr, that polnt of progress, be it such, is yei to come and at
least in the immediate forsseeable futurs the pilot is very much a part
of the program, as shown by sueh requirements as the cepsula. The indi-

cations ar® he will be s muck busier man than ever befors desplte advances






« o

in sutomatiz squirzment., An exampls of inecreasad coclplt complaxity

can be obbtained by ccmpariscn of the F-84 cocipit and the prorosed

s

cosiderirg console panels only, the

acckrit for the X¥-103 airplanse.
F=-34 has 12 conirol:panels consiating of approximately 5C switches and
kknebg, whila the X7-103 consolss have 34 distinet control panslss consis-
ting of approximately 113 knobs and switches., Congidering the differant
speeds of the twe alrplanes ths necessity of requiring improved accessi-

.

ity is immediately evident, arnd, therefore, any capsulz configuration

o
[

i
for this type airplane hes to be designed with this in mirnd, In the cass
cf the ccombination eapsuls and pilot's pod thls item will contribule
greatly tc the design of the deor, the pressure seals and st “rcundlzu

structurs to be utilized.

Txis item definitely afifschts the size and configuration as well
as the weight. The amount of equipment to be‘prcvided has to be ascertain-
ed beforehand. Suech tnirgs as sSurvival equipment and the amount of air-
eraft equisment o te included in the capsuls will be pradicatad on the

geight and size of the capsule that can be permitted by the specific air-

eraf. Flight conirclis requl

4y

ficienl spazce to obtain full mcvsment

H

s Su
of the siicik and rudder pedals if incorporated within the capsule. Special

p"ov sicns will have to be made to eitner move the ccntrols to and from the

p*’ﬂt or mcve tne zilot to and from the ccnirels, if thess controls are noi

incorporated within the capsuls. Other items suck as the seai, insirument

panel; ochaolss, oxygsn sretam, discconnechs and sjiecticn mecHa““sﬂ will all

hevs & bearins cn Lthe final weight and ccnfiguration,

=
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How specific problems enccunterad in the design of a capsuls
for a particular aireraft affects the desiga may be illustrated by dis-

n the dasign of the capsule

pude

cussing some of the problems saccuntersd
now being workad on at Republic Aviation Cerp. fluch of the ﬁhinking is
not finalizad oa this capsule-as yet and scme dssign changes may be made
as a result of final information from suea sources as wind tunnel tests,
floatation tests, etc. This capsule is a combination type capsule in
that it incorporatas the aireraft flight econtrols but does not inelude
the consoles and instrument panels. <Specific problems that arcse in the
design for this particular aircraft originated mainly from the type of
eatrancse that waes utilized, Due to ithe faect thatthis sirceraft is an in-
terceptor type, it was felt that quick entrance was of the utmost impor-
tance. The quicksst type of entrance that could be accomplished was.thraugh
the bottom, utilizing the eapsule as an elsvztor,

Figurs 3 shows the capsule in the ground sgrsss pesiticn. This
feature compromised the disconnect design and was the contributing facthor
in the decision to use downward ejection. The rails ars telescoping and

are used for ground entrance as well as ejection. Disconnecis requirsd for

‘normal ejection ars usually desigred to be ussd once wlthout conmsidersiion

for re-engagement, In tihls installation they must not only be disengaged,

but muzst be satisfaciorily re-engsgzed after ground entrance.

The following items are the main things that require disen-

1. Ventilaticn and heating ducts.

2. Antl-C sult line.
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5. Elactrical ccaomectors for mlerophore, throtile beer switeh,
n, trigzer switen and automatie

B8G e
divs braze switea, trim switeh,
lot reglaass.

A1l ths flight conbrols will be taken cut of the capsule in a

spline-type Jolnt, The disconnect was made difficult by ths fact thal

5
all thno cockpit ccnirols must be lock=d in place when dissngaged for nermal

egress from the cockplt on the ground. Since the aireraft utilizes bocst
cenbrols and they are, thersfors, irreversible, proper re-sngagement is
assured. The control linkage will run under a falsse flcor under ths seatb

PARHER -

vo the a™ end of the capsule where italsspline~type joint is locatsd.

Due tc thp complaxity of the XF-103 cocikpit as was indicated

previcusly, much effert went into adapling a capsule for maximum comfegt
ion of the

and coptrol accessibility. (Figure 4 shows the overall dimension ©
cagsulz. A standard seat with standard adjusiment has been incorporated).

Thls sest will incorporate a standard lap balit, shoulder straps as well

as bedy resiraining means suca as shoulder blocas and head cT_m if re~
guired, Sheulder blocks or scme type of upward restraining -means ars very

impeortant in tihis design since instead of moving away from the canopy cor

surfaces above the pllot’s head that surfaece also meves downward.

Sufficient oxygen had to be previded for high aliitude ejecilon.

1

The cxyzan system iz complstely incerporated within the capsuls consiisting

w

of twc type D=2 cxygen bettles, a tjpe D=1 regulatcr and the required check
valves., A filler valve is located for easy ground mainbenancs abt the rsar

cf the capsuls, This supely will be ubtilizad ir flighi as well as ejection
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azd delstzes the nesd for a discomnect 1a this system.

—

Adsquate provisicns of rscovery equirment had &
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Provisions kavs been made to assure a sale desceat boli ca land or water.
A descenl valoeity of 24 f%. per second was chosen sines this valoeity
weuld give epproximately 12 'z's on larding considering a stopping dis-
taace of approximately 9 inches and 2 maximum rate of spplicaticn not
more than 2C0 'g's per second. With the nose secticn designed to permit
scme crushing withcul fracture, plus the faclt it is aanticipated that the
capsule w1l first land on the nose cap then fall back cn the ksel, de-
celeration over an sppreciable distance is cbiained. A 33 £%, diameter
parachute of the guide surface type is udad for the main canopy. An al-
titude~-gdregue force device prevents the maln chute‘from teing deployed

until the capsule haz descanded to an altitude of 15,060 ft., and an

o

airspeed no greater than 350 milas per hour has beén reached., The da-
ployment of the main canopy,controls the keel release allowing the kesl
to be extanded, thus obtaining the stability in the water as well as ithe

absorption of a great detail of shocek when descending cn land.

A 7/3 inch fibreglass sandwich construction appears to be satis-
factory as far as strepgth is concerned. The seal around the doors ars to
be a rubter cancpy-iype seal prezsurized by a boitle lccated irn the kessl.

ressurs seal must not only maintain s differential prassure of 5 lbs.

k3
A
0]

ke

G, ineh trhroughcouit.the lcw pressurs regions of high aliitude, bul in
the caza of this particular capsule must preovide a water seal alac, since
the floatation line is adcys the seal line. The capsuls will be able to
be pressurized indeperndently of the cocikcit., This may have an advantege

in case ¢ cockplit pressurs lces. The capsuls could be clesed and descent
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be made to a safe altitude by means ¢f incorporating within the capsule in
addition to the flight controls certain switcihes such as a thorottls and

dive brake beep swiish wired ir parallel to the main ccntrels,
£ =

Another, but by no means the least difficult problem in this
speciiic design has been the ejschicn confrel., Tihis conirol is neces=-
garily reguired to be placed so as to be:

1. Easily reached.

2. Adaptable to good leverage for the pilot operation with

minimum effort.
% 0

3. BHNot in the way of normal ccekpli operation.

4. Adaptebls in deaign to accommodate the given and various

functions that musi bs performed.

The following is a list of various items that ihis ejection
control must accomplish, It might bte well to state here that it is felt
that these functions should be accomplished by dirset mechanical methods
and tkat sguibs and explosivass of that sort should net be relied upon.

The ejection control under consideration at the present wculd be similar
t¢c that on some of the pressnt sjecticn seatis, in that it first reguirss a

nard to be pulled, then a trizger to be squeezed. The movesment of the
P 3 £5

guard handls will:

1. Lock the shoulder straps.
2. BRelease tne shoulder blccks.
3. Position the head restraining unit,

4. Pull the pins in the bottom decr.






1 = 3 Loy o . o -~ -1 g =
5. BRzlse=ze the Ffairing on the bottom of ths capsuls (tads
v L)
iz to reduce the drag arsza).

&, Clzcsa the capsuls door.

S. Infiate the deor sseal,

Upcn sgueezing the triggsr harndls the cabapuli is firesd., This

vk

in tura will release the fins, if required, upon l=aving the rails.
The ancve menticned items were only glossed over and wers nct

opa inte in any dstail but havsz been mentioned solsly as points to indi-

cate the type of problems that the capsuls designer enccuntars. Some can

be handlad esasily, some provide qulte a stumbling block. Howevar, sincs

once it iz decidsd a capsuls is reguired, it coat 1litile mors to assurs thab
it is absclutely feol-preof, so no problem should be considersd solved withe-

cut having safsly as the major reason behind the solution.
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GROUND INGRESS AND EGRESS.

FIG. 3










