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Pr es ented oy: 

tJni C:l6 •:Ls.nu!'a£t uring Eff.s?r:~ Ag~ 
to SpacF.:-Ag,o Hardwat·e Tochuol og..v 

C. 'rony Cenl'.lo t tini 
Proj &ct Administ rator 
SATURN S-II In:rula.t i orl and Pl ast ic·s 

w-Jhen t he APOLLO Ro <.:kE:t , thb SATURN V, ta.ll as a .30-story building ana. waighin6 

a s much as a nuclear submarine, rumbls a into spact! on i t s j ourney t o our nei ghbor 

t he moon, s cores of engineer ing maxv els will bid for ~10rld attention. And not 

the l eas t among thes e will be a thin sandwich of metal and phanoli(. honeycomb 

called t he common bulkhead, i n t he second s tage of the three stage rockeL) 

t he stage known as SATURN S-II . 

The SATURN s-n built by North American I 8 Space and Information Sys t e:Jr...S Divi -

sion ! or NASA' 8 Marshall Space Flight Center will contain a dome- shaped wall, 

or bulkhead , cleverly' designed and made as a barrier between two supercol d 

liquids - o.x:ygen at 297 degrees below zero and liquid hydrogen at '•23 degr ees 

below zero. 

It is t he common bulkhead -- common to both the hydrogen on one aide and the 

oxygen on the ot her -- which will hold the fuel and oxidizer apart . 

Each of the t wo bulkheads are fabri cated out of 201.4 T6 aluminum al.loy and 'U"e 

33 feet in diamet el" and 12 !eet high . After welding and hydrostat, t he surface: 

t o be bonded i s chemica.lly cl eaned and primed with HT 424 pre-bond primer. 

The manufacture of a sl:'l.ape, essent ial.l..y a hal!-apbere, to take the seven and 

one-half million pounds of thrust during the initial boost period of t he moon 

r ocket, and act a s a thermaJ. barrier bet ween the s upercold Ltquids, set up very 

crit ic-al requirements. The result was new types of t ooling, programmed measur-

i ng of a huge sUl"face, new welding, inspe~tion and cl eaning pr o<-es ae !: . 
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THE C.(?.!MON IIULKHEAD FOR THE SATURN S-11 VEHICLE 
Pe.ge T-~o 

.\ unique mc~hod of ma.nuf'~oture - ir'.fls t in.g the bi~, and flexible dome ... 

shaped side ~. of the bulJchead to hold tr.em J.n shape during the cl"lt.ical t ime 

of fl t ting r.~9 honeycomb col•e was used. I nnating removss the flat spots 

much c:s t h6 n at spot.s of a toy balloor· are r'emoved hy inflati ng. With 

thtJ ~~ns ~~aled t~ the fL~or in jigs and inflated at low pressure , the 

hone;yccmb lllli."t.eria l fo~ the "sandwich" c~d be titted to t.he shape ot the 

'w.ls t~: T' dilnera ;,ions ltith1n th8 required lO,OOOths of an inch. 

f _ <~ f lat t-SY,:>ck, e.ecb side of the bul.kl-.oad is made up by the manufacture 

of r.we) ve c ::i: ved s l uminwn pie shap9d seetions, called "gores" t.o form the 

dome a!t..:Lpo, w:1ich contains a compound coatour, including three curves -

t c l'~ici£1., e ~llptieal and conical. 'l'hese gore sections are chemically 

:n.i ~.l ed. to t aper from a halt inch thl.<".kndss at the wide base sect:.ior' to 

llo;;pr c.x:ilnatel .'l 1/32 of an inch. To close ott the top or the resultMt. 

dew: shape, a round and cupped metal 11 cork" is wolded in at the apex. 

Tnls Sf1ct ior. 1 known a s a "doll.ar," is t.hreo feet in dia.rnot.-.n· . These grAat 

do1nes 1 due to t heir th.iJ' sections, have r~latively little strength by them-

~al ves This i s ~r.tere th~ i nQ.ation ~>..nd vacuum techniquet-; tu•e used - to 

hold the t r ue ~hap~ du ring the ~~u!acturing cycle. 

The hone;yccmb da:ctdw~ch 'av.lte.rlal rises t~ 3. th:icknesa ot nearly five inches 

at the apex to abollt 1/8 Jf an inch frc:11 ·t he bottan where such thickness i.s 

not nE~~asar,y. The Gtas- !abric core is fUrni~hed b.1 Han.e,y~ Products . 

'Jo accompll':Jh the fitup or the honeycomb core to the art common bulkhead 

f <:Jt· !inal a:-s ~·3lllbly boudlng, the i.rination technique is employed. Brieny, 

t hJ s ~chniqu.~ is t.o inflate, at low pressures, the forward and aft blll.khAad 
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~kin ass emblies i nto smoothly i'~ired contours. Both faces of the honeycomb 

core are t hen f i t t ed .fr om recorded di mensional traces of t he actual pr~ssurized 

skin contours. Thi s cont.rols t he cor e thickness and profil e concentricl t y 

by calculations de~ived from the contour traces. The skins are t hen bonded 

to the core ln. a condition of preload induced by appllcations of v a (!Ulllll 

a.11d/or pressure . 

This bulkhead manufacturing tec~Sque reduces manuf.actUl~ng costs by s liminat-

ing the need !or hard tooling, in :f'ull or semi-contact with t he skins . I t 

reduces or· elli'li.nates contour discr epancies resulting from material cs.nning 

and provides a smoothly !aired bulkhead. 

The inflation technique is & major advance in missile fabrication, success-

f'ul.ly cha.l.lenging problems posed by immense size, weight, precision au.d 

strength requirements to help SATURN S-II achieve its criti cal mission -· to 

boost its human cargo safely from 5000 to 15,000 miles per hour, frcrm JB to 

113 miles out of the Earth's gravitational field and on the way tc the moon. 

Additional detailed information is available by cont,acting: 

C. Tony Cerquet tini 
12214 Lakewood Boulward 
Department 560, Mail Code KB70 
Dowey, Ca..Ufornia. 
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