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CAPT;JH EXTRINGTON: Gaintlemen, lask week we heard foam i,iajor 
,General Hu&es on irmy Ordnaco production problems. This afternoon, 
we will hear from 2ear Admiral A, 0. Moble on Navy Ordnance Production 
Problems. 2dmircl Boble has hid the opportunity, first, to plan for 
ordnance prokuction in the Burena of Ordnance and then to commnnd a 
cruiser and later an amphibious group in combat operations; using that 
szme mz,teriz,l. At the end of the war he raturned to Washington to be 
dssistnnt Chief of kvcl Operations (kteriol,-) ht the prcsont Cimo 
hc is Chief of the Euroau of Ordqxncc. I tab great plo,7suro in intro- 
dusing idmird Koblo. 

ilj)i,iI,QJ ~?~>~l~ : Ordn:3xx is dosigned and produced for mounting in 
s;;ccific tTyp2s of ships zn& nircr,*t, In short, the >providing of th?? 
ordnnncc must bo donnv in cloao coordination witn tho shipbuilder or the 
,:&rcraft mnr-ufncturcr: Tho t?Jpes of ordnance customnrily furnishd by 
typzs of ship arc as follows: 

Surf'nca Ships 

Guns (major, medium (M) & smell (sai)) 
XOU~ t s ma Turr c t s 

Power Drives 
Tire Control 
Br?.dar 
Torpedoo,s 
Armor 
Projccti$3s 
POW&~- ml C~~,SCS 
High E,qlosivcs 
%zcs 
IJino s md Fuzos 

Subm2xi.2.es 

To~caocs 
KiZle S 

Guxs 
Tar-pcdo Control 
&ilar 
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percent indronsc in the strchgth of the Emy .md in July of the smc 
yu-tr r.,uthorizod nn additionnl seventy percent incromc. In Sopternber 
the Congross nl,so furnished funds for c ship-iqrovcnent prbcrnn which 
pro-ridcd for 2, r&icnl incrotisc in. antialrcl*cf t arnar?cr,t and sono!dlnt 
l~tor th\: bond-I,cnsc Progrm wx mthorizcd , < . . 

Vail;: the Gongrcss wc?,s mthoriziag tho incronso ia the stroiigth 

pl&s, it vary soon bee C:.‘IC cvidm‘t thq.t thei could not b’c bx..lt :ml 
put ,into opsrntion in tim to rioct the 32,qUirCi.iClltS~ of tho shipbuilding 
progm~, ~,1;!: ‘thnt the burcm would have. to look to industry to nssist 
is: mcctir-g its ~Jrsgxls either through utiliktion of its oxistiilg 
csp;.city or through plot cqmnsion of the contractor’, Amlgsis of t2w 
roquifcnonts of the burom vns azlc and whcra other burorm of the 
dqmtncmt wsre intorested, their raquirorkx~ts wcro included in or&x 
to nrrivc nt & over-r?11 ostirxto of totnl roqufrcrmnts~, The buroox 
progrm was divided into two logicnl clr?sscs, nxloly, the ~oquircpcnts 
for FLrnoc, guxs, y,nd ship sh$f t ing, which xffoctod ixxxlintoly tho stocl 
industry, :l:ld the rznr?in’ir~ ~orhnmcc such 7:s * nouuts, firi: coz.trol, 
nrmmition, torpedoes, md ‘torpodo aouxts. lmoug th6 first’ fncilitiCs 
to bo expmd& WC&: 

1, ,Imo- i ,&ho forgod &or czpccity of the cmxitry wm about 
20,000 lo& *tXpm $ssr in 1939.. Sy July of 1940, this cxpccity hzd 
bcx cm,?z&d to 4O,d00-50,000 l’&lg tOnS p3r pm,r. 23;~ thi? i’ild Of 1941,. 
ozqxndcZ fncilitics for’ m ultimxtc plmnoa mpscity of 125,000 long .’ 

.,toks pm yox ::rore odor way.. Exponditurcs totaling 50 r;.illion dollnrs 
.h:~i beer? nllocntod to the Envn,l Ordnzncc .Plmt nt South Chmloston,’ ?ost 
Vir(si;?iA , ‘.8or forging, h&t-trcnting ?,$l r,r:nor-~.~,chi~li;l~~ f,mili t ias.‘ 

This plcxt W.S opcrztcd by tha Cerncgi&-fllixois Stcsl Coqmxy 3,s t&o 
coztracor-oporztor; iv conjunction with its, Iiomstmd (Pcmr?) Forks. 
This Knvnl OrL&+ctnco Plmt c?t South Chmloston w?.s built duririg ?‘?orld. 
Wrsr I for the ~~nnuf~cturo of Amor, @in b,xrmls kd xmor piercing 
pro jcctilcs‘ md ms closed ‘on 8 Pebrunry 1922, following ihc cossnt.i& 
of the Bmnl Shipbuilding Progrm, which rcsultod fron the W,~,shi&x~ 
>Tmr:l Cczforarxe, The plznt W,S ratnincd ELS zz pczt of the Gr&m:co 
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the Pontiac Division of the Goncrai Motors Corporntion in the production 
of the 20 lm gn nounts, These three plants, virtually si@c hmded 
in thoir om specialty, cnrricd the lozd for the ,gm-itount pro:;rm. 

-In the mnufacturc of projectiles the buronu looked to the cxpcr- a 
icnccd mnufncturors, Midvp,lo, I)ot@lchon, md Crucible. Those contractors 
had bson manufacturing this iton’for &or cxtondod periods of’ tine nnd 
possessed the basic facilities which hnd to bc enlarged ir, order to mot 
the new progrm which wns $zforncd’ ndcquntcly md c~pz,bly. IL the 
ncdim caliber field 6”. 5”. and 3” -fncilitios had to bo croctcd to 
nect the high volum of roquircnsnt, These facilities were furnisher? 
to contr.?.ctors such cs RTational Tube md Pipe Conpmy, H:!rrisburii: Pipe‘ 
Coqmny, Cr?r,nonbcrg St&, Oo~lp~any. In the s,m,ll calibm field, .tho 
40 rm ~md 20 r:n Auton+-,tic screw aachinss md hat- troc,t ing oquiprient 
wcrc furnished to 7. l,~rgc nmbcr of contrnctors nnd r,o grcnt gifficulty’ . . wczs experioncod 13 ‘gi) tting ndoqunto .nrtribcry;;, 

, . 
, The bureau hnd F, long history of rmmfr\,cturo of fire-control cquip- 

flcn t 2nd computers with the Tord Snstrun<,nt Conpmy, Gcmrnl Electric, 
and hmn %-@mzing Coq~ay, However, tn cach.instmce the c’ontractor 
required mjor plr\at exymsion which was cnmiod throu;;h mr? the a;ccssmy 
oquipnont furnished, 

. 1 
In the czse of torpodccs the high usti<o r?,te vzry .c?.rly r’Lcnonstr+ 

ted il:- the wcr the mgcnt nccossity for the construction of nd.l.itioi~r.1 
fxcilitias, Amrica‘ Cm Co.zp,uly WT?S <:ble, to fuglish its St. Louis * 
plri:t mci constructed n new p1m.t nt yorost P;p,rl;. T:?CSC two pZLr,nts, 
toc;othsr with Bewport, wore ~klo to ncof ‘the rcqtiircncnts of the o$rr?- 
tings forces. 

The erection ‘Jf two pl nnts ms required for toF2edo mats in 
order to rxct the shipbuildiag pr3gr?J:# ozo r,t l!?or!!-berg Xmufm turing 
Co:TF,ny in l~Iilwmkce, Viscoasin, md the other r=t the J~?&.un Rcndy plant 
at SunnyvzL~, California. The lc>tter pmt of the wm, the l?,ttcr .plmt 
Was turned over to the ncrchr- t-ship progrm for the nr,n&ncturc of 
cni;inos 0 

Tho erection of fncilities nt ‘contractor plats w;?s lmgciy* 
necessitated by ‘the urgent need. to. met tho shipbuilTAin< pro;;rm cor.@c- 
tioh rlate of shins. Althmgh WC wcro technitially nt pence durin;; the * 
tine that these ~xpansims wore unde?%kgn, there tms r: thorcur;! apprccia- 
ticn :f the fact that pcnco wmld‘not be msurc~ mr’. thct cvcry effort 
wns :leedcc!. to S-Cot into emly pr0ducti.a bocausc’ it was felt t!z?.t c? lmgc 
s talc war WT?S zp:?rsaching, For that romon, whcrcver pro.ctic$lc, zddi- 
tions were mde to the cbntrnctorts pl,o;it rnthcr th;m ~~‘!.ort,~,kii~~ ercctim 
of a now facility. However, ir, scvoral instmccs coi-vletely sow +Lts 
ht?d to be erected, two for Gcmrtsl Elgctric, Northern Ordmnce Plot, 
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QL2STIOX: Admiral, a group of us hers are seekink; to find certain 
basic factors or -possible operations to which we can reduce ailitery 
i tens, and then, in turn, compare those factors with existing capacity 
in industry, YOU nentionod hoamJ forgings as one of your problens, I 
Are theTo othor indices of: that type readily usable in ,m.kitin,; quick 
dotcrcinntions .as to capacity?. 

. . : .J 
,iDidizw& BOBS i Well, that is quite a poser. You have to know 

the nature of ybur product and you nust have the drawings to dctcrJzGnc , 
the imchine-tool hours or an a-pp~oximtion of the nnchinc-tool. houm 
before you can ,tell,’ By and large, the planmrti at the gun factory,. 
I this&, could do it ‘on a rough basis, ,on the basis of the weight of 
the natcrials tf’or certain types of oquipnont* 

As an exr:mplc, years ago we used to pay 45 cents a 2ouzd for 
fiixished, mchined;~ hcavJ forgings in the natuSe of. C,U~ liners <and things 
like that., They could take intri’cato mcchanishs,, such ;LS directors, 
:pJlS, and gux nount s, :;,nd. cone up with ft. But whcro you find difficulty 
on that’ is :arhon vou run into thinks like clcctrocics, whore uxlcss the 
irx3truixnts arc ;L,ssor:lbled through nasmbly of. co~oncn’cs, you cl.rc likely 
to bo led nsttiay. ’ 

For’ cxarqle, frequently the hmd&rk in an cquipxnt, such c-s c or.+ 
@.otinLg the wiring, testing the wiring, and tostifi,.: cquiprxnt, runs into 
301’0 nan-hours tlxm’tho c2ctual nnchinc-tool hours in com.ectien with it, * 
But given my one specific ty$e of cquipnent, .I think it could be re- 
solved or could be reduced by an e~~eri~nccd production en+lecra 

. . 
QTIEST 103: You touched upon thd Gf,ficulGics tlX?+t WOUld 3ilLXC in 

the proAuction o’f ncvlg dcvoloped. item. dould ycu toll 11:; whr,t the 
Nmyl s policy is’ townr,d insuring close c~~ordination u;li:Jh industry when 

’ newly develo;Jed itcrx hnvc bccn~ bubjoctod to their aml;7sis fror? the. 
stm.dpoix:t of mss production? I Cai2 sgxxki.qg of production ,cngincering, : 

;J’J: ;I>e’JI >?()BL~: Yos. - In, our research ~,nd .‘devclopricr,t proccsscs 

the scientists md the engineers ‘arc roquirod to subrlit their -i,lans to 
our own prot%xtion cn$nccring g rouy ,md rcccive comcnt as to tllc 
prncticability or fensibility of .deing the thing. But -or, existing 
n?,chine’ tooling, as a conercto oxar.~~l.c of that, or‘,c dray way back in 
Ncvmbcr 1941, I ticnt up -into our drafting roan and ran across a :mn 
who wns working ‘on a six-inch mt.inircraf t turret. r:ou.nt. .I toi& Q 
look at whc?t he was doing md gave ono loud shriok, bccauso the outsido 
dimutor, which h~.d to bc controlled e&d which had very cl.<so Ltolcrmccs, ,, 
ws over 48 feet long. So far as I knew, there were only tw!j G-foot 
boring xills in the whole ‘Jr^it’od States, Thorc was a 60-fort b,orinG 
nil1 in*?ottstown, ‘?emsylvania, but it was horse-drmn ,zZ mat bnck 
to 1845, , 
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Orx of the crosses of Emnl Ordn'mcc is tl, systm known P.S zar'ks 
:?n 2 :SOdS,~* The first tmo of <anything is mrk l,.. The first :&e x 
two are cz?11od rmrkat By the tirx y.eu :;et n lhr;;d nux?,cr 3f nnrks, 
you TO into tho mrrospon4iz.g; nuder of nods, I.t is out zf the qi~ostim 
to consider ;t stnndzrd series of articles with such <a systcn, ThC 
iXi??ks ~~crtain to the 5nsi.b oquiprxnt,. The Pr.rprov~uxits thercpf tar-- 
not ~11 of than,- 5ut ti;o ixpmrezcnts on the type,. like FL ww no-l.cl- 
mc the nods 'w chnnps which zrc required thcroin to ix:zwc its 
efficiency znd rendor it ,z,-p~licdle to n, special typ of c~.. Z?or 
instance,. the ;";un nount 63 director cm be usod for 3-inch 50,. 2-inch 
70, 5-inch 38, 5-inch 25, and. 5-inch 54.. Wo hnvo the r:nrk 63, nods 
1 to l).nlrcadyw F?c hzve only ens of thoso direct-ors ir, 3einY: nt tho 
present tine,. 

CLPT-"rFT WORTRIBGTOX:.. i&.Wal, we a?preciato vory,nuch your ?ery 
fine tnlk, sir. Thank you.. 

. 
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