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' ,N~Th. Am~ieau Aviat~en~ inc 3 
. "~ "Oetober ~8~ 1956 * 

Z %hlnk"l can qualii~#~ n~w as a native 6ah~forn~an. 

I tag %~&k~ %0 _rvln~ #,ob~ the, Other day &~Id he e~&d )-oU be 

a ~%ive Cal~an when yore have sold yon~ trailer, :Fell# i sold 

~ !~ disCuss&aN the aero~%~.~& i~dust~ i gh~24 zt is 

v~e' %'e" l.~ok B~:~k on'{t~a li~tie %0 see what it has been - that 

~ive~ ~s a lit£ie bet%e,~ understanding of w~at it is. ~Nen we 

ko% "idt6 the war ~J~,[917 and V~er~ faeed wit~ tim "-~uildi~g of an 

d~ in ~ ~e ~ad ve it 'go on, There e~re a 

eou~ie of plants in t~e c~ntry building sh~ps ~er Fng!e_~ - 

" %#s&nzn~ ships - and. there ~ere ~ome ~trumsnt manufac~ur~rs~ but 

" i~" Wa~ still v e r y  8~gehy.  "~:e ~ d  never' had in %he Ar~ or ~lavy 

~ay lit Serviee w~t5 ~ the excep~&en efa fe~ expert.mental pl~es. 

' Of cou~se~ ~her~ w~a# ~ co~e~L dem~nd~ %/ez of ere we P~d no 

plant~ no mach~neryf no persoD#el~ and the MrpZ~e wa~o pretty 

much a ~Stery even'~ those ~4~ had been worklt~ in tl~ zn~ast~y, 

iOo 

, ~ ~ ' I t~i~ thi#4~s.~ere Farp self confused even ~fter we got into the 

~ ~ar and the %~ was ~ mili~/secret, i l~d a long t alk wilh 

" "" ~.'R who ~ ~0w With ~e~eral ~o in Detroit ,~nd who had 

" a l~n~' exic~i~e ~ work. ~ ca~ ov~.r h/ere from 

' ~ E~Ia~ sher~ly before ~' ~ar. rand was " * ass~ne~ to D~yton as one 

of t ~  ~i~.t ~re~ Who st4~d 

The stories he %~ells of th~% ar~ very interesting - stories of ~et- 



~m~ ~L~Win~, get~:~ g ~ ~fo~saeion ..._eh did not fi~ ths @rewln~s, 

ald fkg each' o%her; about sendxn d people from 
A 

~@sndA 'a~d %94 great' confuaao~ they ~ere in ifi oetti~ 

~' '" a t a r ~ d :  Tf~y aid get; ~nde~ w~'  and were r eally turning out a few 

by %h~ %im~ ~ ~  6~dsa,<"Thos~ of you *,he were in the a~e 

rapx~ly axpa~d;~ v~ W #xp~n~ive~ v~ry ineffi~ient~ but with a lot 

~d ~d~Y t~!n,,i~, such p eopie ~ho had een in the 

~ iI~Uet~ d~3r ~ t~@W~ h~d ~ split abou% 60 - 50. The A=~- and 

inst~ac%o~s and TM ~ ~ " the rest tried to run the 

'~ ~'° "~ in~t~try. We ~mded 1 9 brders in the shop. I recall 
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'19~4 ~h~% ~he~' ~t~ ~iVln~ i~ustry a c~' to rebuild it~e!f 

by having ~ea!g~, c~e~itibn for observation e nd se~eral  other types. 

ebo~ ~]~raaw I~19 %~ order wa~a~eed to iO, so the t@n ~ere 

th~ year. go; did' get some s~mll orders but there 

~as a ~e~led of e~h~£~ m~hth~ when'there ~aS not an airplane on the 

@n~i~g ¢/qa~ p~ri~ so~ e~eri~effBhl work was being dor, e by the ~/w~ 

ae ~Cobk" FI%%e an~ -Z th~ Nays a i~ i~afg  f a e ~ r y ,  The industry 

~CO~ ~ ~ afford ~ }In/nee any eXpe)~nt[O~ work ~ d  the serv ices  

~SU~BSS in N~ mo~els devel- 

~a~ an attempZ %0 ~epy this and ttst ship 
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se~±ee z~the Army~ 

/, :% : '- 

wOr~ ~nd thee were ~ble to build up 

"'~ %~ ~$~ waa eq~i~fi~ i~ sh{p~ &ud ~ere we.s 8Aough business to 

~ . e~amie ~tecks ~ #adidihg ne~ ~acte~ie8 and there was ~ * ~ . -  

~, . ~e#2~Ou8 ex~siO~ ~.~ea~ll ~b~ ~h ~182g t!~e ~ere over SOO f~c- 

/ 

~6 '~r~e %h~ ~ eo~ ~de te see {he~ir~laue~ ' but some of them 

~fme 

,C ,~, J'4~6 the public ~o~h%~mendous a~O~ts of StOek, There were 

~ic~.~a1~ied,~,~ %o ~st~ b~!f of it and still "get a ~ood s~ert, 

~b~y, ~ pe~i~d the" #u~eh~e of equlp~=t 

' "' ' ~ '~he~b~ ~$t~" Sere'el ~he ~empa~es to ~ into the develop- 
& 

%~hsPorts. was # ~  ve~" h~6h air ~il 

S~ reversed. 



"' ~ ~ h~ ~ T U ~  ¸ ,~ ~,~o~ ~ o~=~, ~ " llt~:= 

% % r 

.V~B re~l~ ~r first s%.~ i~ %h~B oountry toward a ship 

~. ~ of. v e ~  61~Sa d e s : ~ {  He thsn f o l l owed  that with the ~,lp~m efter he 

,h~ f~ ~e ~&eed Co~v ane ~te~ a ~iI e~m~a~y of his ~w~. 

' ' ' ° 
Th~ wa~ ~ f~trmr step and was ou~ really success~u! stressed 

" skin ty~ in }hAs emma{y, it, ~ervea ~ ~ ~-~%o%y~, of~-.'het folio~d. 

" " ' " Th~ ~ N  G o . m y  < 1 ~  took a£vaU" ~tage of th~ developments 

" hruagh ~:~ ~ , . ~. . ~:I out the ~47 %r~u~p~ Wh.,ch was au ~ x e e l : e n t  s~p of ~ts 

, I9~1 v~tI~, a ~rulei~ s~eed of l~e miles an 

" h~ as  ag~Ims% ~A~O,. or I~0 of %hot M ~ g .  THat wes also the first 

~ ch~ after' al~ 'is one of at%erupt ~o ~p~al %o pa~.songer e~O~ ~' 

th~ fir~e~ ~M~s t~,.~e,~ NOP!e gO rio? i~ yoar ships. About tha time 

' tLe T~ lin~, ~hi~g rims f~ ~ gerk to Los Ingeles foilowe~ mn~ 

f~une tl~y h~l te"~O beyo6d ~i~%~ So ~ some'~rn~nt %'hd ~las 
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rid~ ~ i%~ I~ i~ jvery, intor.~..~,g to tak~ a ~ur~e wl~r~n you p,~t 

g~ dat~ 'el t~e b~~ o~ of gl~le "h~w e~ipm~nt, and plot the 

' new tr~pdr% which is an ~ ~' ~ speed ~ oct. fort over the old 

N~%um~lly'~ ~he mili~ar~ sh~p~ w~re coming ~long~ using 

thi~ same general ~p~ of desi~n~ ch~x~in~r %0 a clean ship w~th a 

' dlffa~% s%ruc%urd~ ~and there i~s l~en ~ t ~ e  laS~ foU_~ years almost 

~evoi~u~nar~ ehan~a in type of design~ type~of strhctur~ and Nr- 

form~n.c~ and ov~ c~acep%io~ ~ what an airplane can do because of that 

," - g~eater V~ . . . . .  

"' At the p tlme'~ ~b~ve about %~Ive ane ce~an~es 

%Pat a~e "doi~ mi~%~y work '-for. %he ~ ard Navy. There are ap- 

pro~l~ ~ty/o%ber "set.parSes of ~ous sizes cOm~Ug along v~th 

' . ~cbmmer~$~l planes a~d ~I a_~-~mms~ and %he industry in &en~ ral 

is ~ aS healthy a eondi~ic~ as [% has ev@r°b~en~ and w~th the com- 

m e ~ ,  lines ' b i ~ ' j ~  equi~ng  a~ }~ey are~ ~,ith ~he .4r~I and ~a~  

'~,~M a fairly ~oo~ pro~ ~f ~)~,~Curea~nt~ the~e companies have a n 
¢ ) ~ s J 

~ of taklr~" t~e slack rsbuilding~ aug retrg~An~ 

There' are two 
a group ~ p raoane~ that will. carry ~h~ throu~. 
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~or Ins~ce~ has turned ~6ht ~ore eb~nes for 'the co~merc~i field 

~ %ha~ TOt ~he miiitary for the flr~s~ t~e in history and Pratt Whitney 

i tur i  r com  rclal engines. !or 

s%anc9 e S ~obs'!mve Eng!zsh ~$~llnes ~nd the IX] ~ will 

be e,qu~pged wltg ~wO ~ratt ~it~s. So it Ts'a healtI~F conatit~en to 

h~ge ~r~ big e~ine ~th some b~c rotmd o~ co~m~erc~al 

v~ ~O t~.V ~ a~ no~ ~bs~lute!y"~epen~ent upon tP~ fluctu ing Govern- 

Or rmree nunare~, ~ac~icmll~ none Of %~er~e smaller eompaules have 

, %e~ built ~ suea~ssful military e~ine o~ h~h power such as we need 

° ~  Vre ~oW ~"gbou% tl~ree e illlon squ~re feet of actual manu- 

. .  fa~%~in~ sps~e . % ~d .tom "~.e last report of the past 

'{he ae~onamti~Ll indus~, Tha~ deeS ~0% ~oun~ those en~aged in 

%he p u ~ y  opee~t~"i~ ~ s ide  ~ueh i~  r t~n~  %fan, ports .  These are broken 

8~~0 en~a~ed iu ~Odman'~faeture of engines 
~, ~",4e~D " "~ " ~ '~' ~ , " equipment such 

. as ~~.~ts= pr~peilers~ 
~eO~tO !0,000 e~4~O~ in buzlding m~.l~tary air- 

g~O00, to 6~000 lu b~ilO~ Oo~r~al aircraft. 

~ , Th, aeronmat~oal ga~ ~ not no~ gb~ ~s zt ever been a 

' s . I% iB an en~ueer~ game~ 
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~II ~antity 

is thzs true 

'bd}s.u,~e' of %hs rapid" tseht~cal develb~mentS, The competition 

%0 Bring ou'b better~ 

. ,,~.~as ~*~" 'and ~ore,be~tfIi!~" ~ " ' " ' equipNd'%ra~sports,~ Ne*new DC 3 iS a 

21~pa~se~er . . . . .  : m~ch ~ ~om~t'o~al~le t~ran 'the DC ~ ffhich 

~ a 14 pasSen&e~ jO~,~ The 9or% ~l~/ies ~2ve decided %m bury 

- khey h~ve e~rlbu~d in proportion to 

~ %he ~ b e f " O ~ , s h ~ p - S  they anticipate th~/w~li n~ed %o ghe experzmental 

~' :" ~ deveI~t Of' the ~ ~ ~hleh i~ %0 l~"a 40-pagsenger transport wi$/~ 

' '~°~ f~r en~reS ~ %ra~con~i~ents! ~ergl ontr~bution of the 

~° %~ansp~r% ~ owar~ the dsve that f~rst ~i-~-p~ ~h~ch 
t 

t*~ no% ~epre~t %he r~eal ,~st~:s r~uahly ~ h~ulf mall~on dollars 

but%~ so d!~id~nz ~h~' large cost between v~rious transport co~- ' 

pa~les i~ ~kss }6es}b!e "the develepm~n% of ships that will ~elp 

%hem a~ solve %~e~r ~ro~l~m b~cause :%hey are ~ettiug to~other an~ 

d~scussing it. F~r6~ ~ military standpoSmt the deVelopmsnt of this 

shl) is ~ertai4~ix somethfr~g kh~% ~iil help ~n the deVeloim'ent of 

" °bomber~ o~ the, sa~ geme~a~ t'-~u.Y'e, The~e ar~ ies~on~ to be leerned 

~ : The d~v~l~nt of ou~,l~te~t bo~b~r~ ths ~ou~las bo~er 

'~ ' aga~ ~ de@e!o~bnt d~'%heir NOnop~~e t2pe. In the eas~ of t~ 



~ ~ J ~'~ ~ ~ ~ ~, ~" ~ ' ~  ,,~t " s t .  ~ ~ ~ ' ~ , t  " ~ "~ ., 

~ ~, t - ~  ~" ~ ~ ? ~ t , ~  • ~ ~" ~ t 

% ., ~l , ; , ~ l  ~ 7 , ~  ~ ~. .~ e , t  ",, ' '~' % t . , ~  ~ ' ; . r .  .' ,' t % ~ "  "~ 

• ~ i , ~ " [ ' ~  ~ '  ~'<" ~ ~ ' ~  % ~ ~ i~  ~ ~ >" 1 ~ t 

~ugl~ bo~b~e~ ~ the actual Bi~ ~rom %he transport were used 

t '°~d amty of ~ ~/~mrts ~. actually t~e airplane. As 

r, i~. ~eSbl~ Of ~2~ -~al:~"%if~-l~ ~ e  conception of %he airplane changes 

. . . . .  " ~'a ~ti.e ~ so ~ ~at ~ve~ compa~ t~.at is success- 

+ ~ '~" ~ . f l l  m~nta~/~s Wha'~ w~Id I~ ~i~ any ~th~r in~.ustry~ a dispropor- 

~ ~ ~iO~ly iarge res~smoh d~parh~n%. The biggest in 

. . . .  e in e ~- 

" ~+ ~ ~ h  t~.% ~ ~ ~ ~ ,  ~ ~ ,'~"X" 

~ e e ~  d~iSar~m~t al6n~. '.There is ~ta~dly a company that does 

' "" riot, i : '~ ,~  ~tt  ~ e z . _  # rt~ now three or ~our t~mes as large 

g r~gg ~ am~tmt Of research# 

J' ' design a~d d~elo~ and ~ ~zher~ the a~plane has become such 

'extremely i~te ~ ?  ~ cO~d ~o ~mt ~t ~as that 

"- ' ~" the}e i~ &~t~ems~dous a~om~t e develop~ ~ necessary 

, while %he $0~I n ~ e ~  0£ a %yp~ prOduced h~s been !arger~ those 

~ or~OrS' ha~e dr/~~'d in~ f~e~ %en~ or twenty at a %i~e~ and there- 

<+ ~ '  "~ 'f~r~ tE~ man~f~r~ Wds unabie to predict how ~any he would sell 

' ~ " ' , ,  i~ti8 v~tls unable t4 " ° ' +' ~Jool ~ ~ve~l~p his jo~ based on the knowledge 
d 

, ~" 'that '~e wo~d ~ or 500 oe some 6thee number, Oenera!ly~ 

"~ < %he~foJ~ <he ~u~d ~ork on th~ %~ thlt he would buald 20 or 50 
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"" p rOduc~iSn~' ~hero :~S" & v&8~ ~umber of changes 

7 " made eur~ ~he ee~e. o3 the fab~'Aea'~on ~f the airplane. ~ lot 

~"~° of ~bes~ b~es " a r e  i~ev~t~Ble due' to changes ~ s%ructure~ due to 

° ~ ' impro#~en%S the% 'a~ 'necessary~ ~ , .  are 

mock2up ~d ano%h~ ~¢~up that ~ev~ ,saw ~ mo~k-up~ st;ll another 

group w~ll inspect %~ f~n~l production [ ~ e ,  They all h a v e  

• n~#i~iZ ~deas ~nd~ fads, and ~w c~an~s %~N can. think of would 

S~rpr .., . The/-C~n £~r~ b .-,~res~ and keep the a~rpia~e 

1% is O~ ~t~re~% t~ %hat ¢~e~ airplanes are b~- 

',~ i~ more and more e~penslve ~' ~heg ~ ~velop~d' and xn ~he 

" aV~e ,aes!~d ee'#eto~en} ~f a sz~gae airplane the eng~noering 

~f ' COSt ~ill ~,~ at i~a~%, ~aif of ~ t~a~ o~ fars~, airplane and the 

.,. pres~ %he eOst ef %~g a ~ e  from the time it iS conceived and 

~tarte~ ~ thN ,e~g[fiee~In~ d.ep~b~h% until it IS delivered to ~he 

' - CUSJ~ ~n~'t~e prellm~ry ~es%s comple{ed. Costs do not inc!uae 

.p y tral~a.r# ~Mch is a small sh~p#~ will 

, ~ f~em "%o'~60 00}~ ~ ic ira ~ is the next. s 

' ~n ~ n ~  ~ro~ta~ and which is ~ae~er~ ~ill cost ~60~000 to 

$80~000| ,£he NO~ thre~ payee- o~sarv&tieh will ru~ from e~ a ,~&.O~ 000 

, a' s[~le ~ea~ pur~i~ fre~ ~i00~000 to v140~O00,<* ' a two- 
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% ,t~ ~ ~b~-~ i~ ~ 

s~ate~ ~mrsui% from $i~0~000 to ~O.OC~: a ~d i ren~e bo~ber 

'~ $I#000~000~ r61 ~ ~ ~bou% the sam%', ~ ~ ~ ~oncrote example 

,~" " ' Of develo~p~a~t ~f the D~ 1 -the ,~<~ri~l ~u~la~ t~ansport - that 

" ~&~ 6os~ ~7(~000 ~ %o %~S ~ i t  h ~  ~ e ~  t e s t - ~ 6 w n  ~.nd accepted  mn ~ts  

' ol~l.ggnSl ,bC~O~ag 5g,~O was ,peat in en~ineer- 

sr~ ~ ~spe~aneO~s rssearch workf beTore ~ .  we__r Ingg production, 

' "-, " "~ Ci@CO 'to %he'~ Philippi~s ~'~"~ "ah~ a~peEhu~n~al' ~Ob" cost ~iI over On~ 

," m~lii~ dollars-~ T~ose ff~ ~re ~ b~+~, I ~h~nk~ reasonably 

~' accurate ~nd they ~,~., ~ ~You ~a id~ bf the a~o~nt of en~neer~a~ and 

d~lopm~nt .wOrk n~a~a~s~y. Of ~ou~se~ ths~ ~m~ much 

~'< : " '  h~n ~ o~otion~, s~de ~f th~s p~ct~re~ du~ %0 the experi- 

' ~leh i :h£Ve j u s t  exp e an e i s  ~e~er de~ 

s~ned for p~{i~e.6%i~, ?le-d~s~m an air'p!a~e i~ ~veral sCa~es. 
t %¢ % > . 

'Due th~ fact that'~ ar~ bui~dl~ an airp!m~ of a b~ghly :~xperi~en- 

.. , ~aI na%~e We hav~ n~ '~d~a ho~ it' Will ~b -wh~,er it ~!I b~ light# 

p~rf~ a s  it ~h~, ~r w~.at c~es ~ p~y~ ~r comp~tit~c~ will 

COm~ ~ ~ ~d rend~ it ~ comvl~te ~Istane, it !~ bux!t as ch~[~!y as 

'~" poSs!b!e~ therefore we at~e~p% g~ get bg wit I~ any tools or azgs ,or 

~ e s  ~n the ff~s% Sh!p£ a ~tt~n~, for/'~!~?ganc% in ~ o X ~ e n -  

:m~%~ ~h ~ Would'verdi i~kely be ~ dr' ~o~a ~lybdenu~ ~Ut out 

~y ha~d~ welded, ~nd fll~d ~n%o Shap~ % ~ usually ~h~ ~/~hen 

you ~re ma~ o~ly~ o~. ~e n~ ~% i~ip ~s succ~ssf'u~ is 

t~ 

"J 7:¢ 

J 



%i~s ~s we cs~ ~b~t that c,a~in~ ~s ~babl~, a ~alrly rough p~ece 

t~a~ ~oula ~e~e qui~e ~ io~ 9f ~cbAn~o ~ On rare occasions 

~cO~po~en~ ~p~r~s and ~ e  a W~d strud%v/~. ~f ~ k~ ~e would 

have larger q~%y ~0 b~d the alrp~a~e wo~kld be. desi~ned ajaln 

d rent! ~irpl~ ~%s s ,an ae~d~ami~ ~ni nor as a 

' ba~ ,s%ruc%urai unit but ~ th~ 'qom~me~t parts ~ha% go to m~J~ 

flr~ pla¢~# %~a~ Were ~s~a~ so %~y co~d be ~hlt%led out b~ 

hen& ~ Cheaply aS p~£1~% au~' they ~et ~e~p~r ~ d  simpler as 

9a~ fo~ S~ Then %B~ ~as%~s ct~ %e 4btai~ed g~-adually by 

~hi~ f i t ~ , S ,  and t~.l.s trammer ~ ~ave been 

* ~ . , , . ~ . , ~ . ~  ~ ~bi~d ~% We~o~ild ~e% ~o~s than the orl~l~l order 

~d s~ ~ i ~ n e ~  i~. ~'~e are ~ett~ a ~n~mena ~ ~ount of work 

, L? , usi~ I~W ~rade foz ~ Simple roason mo~t of 

th~ ~or~ has been ta~e= f~om' ~e c/~ftamm~ type of labor an~ ~iven 

h i~ pos ~or ~ p~or~ c,~&ft~an type. ! 

~h~t rammer of ~ir~!m=os ~ ~bu&Id thes~ p~ces as we ~mve 

done by f ~ l l ~  ~ d  ~Ot.~t,,,l~ by ~9.nd~ nor can v!~ ~o to ~ he extreme 



~o ~urem~n% ~ceS~ary and there 

"" ~ ~i~ aU~ ~ ~2e ~ I I ~ B S Z  man cs~ u~aL~y ~rill ~ ~oi~ It ~hereby 

h~nd~, o~ tl~usan~ of %h~se and knm~ ~n t~ be~inn~u~ 

,~,,  ~ ~OF~.~ ~ea% ~e~ of th~e p~rts could he so for~d 

~v~ v~)li~I~ man.rue ~r~rk to dq On them because you 

'~ ' ~" ~ ~ ~'%he ~a~i~1%0 so ae~rly your finished d!m~n~$ons t~t 

~+ '~-~, ~lIt ~ '" a ~at%e# e¢ ~lii~ hol~s s~u~ any h~ud filing c a n  b e  

Ob~ec~On~ to the "~ forgir~ ~s two-fold: the 

/ P"~ ti~'~i~ ~k~a ~, ~o~t. ~- for~g die for a piece a s  bi~ as my 

, h~nd will cos~ .at ~s~i,~O0 ~ if ~e maki~ only 5 0  feces 

P~r~%~ ~s to ~.? a~p±aue~ ~ a very'~Ch more ~omp!ica~d nature 

~. ,,, ~ ~ ~ ~t . ,< ~'~. -  ' /  ~ ,i e 

-;j- 



ce~tai~ new tobls b put ~nto active ~S~ in the last fe~ 

,~/ ~ - #. ~ 

, ~ s .  PossiBle the most ~m~or%ant of th~se is ~he drop n~mer. 

~he dro~ ~ e r  :zs~ a ~ r y  v e r y  Old maeh~e and ha~ been u~d by 

%h~ cornice indust~7 end smaller a~ee. me~al shop~ for many years 

%ooi Of %h~ ai~pl'~ne industry. " " ' 

'~ - " p~r6m~t because by-i%g %So ~ Can u~g thick ~' dies ~ith v e r y  l~ttle 

'~ expen~-~. On an e ~ ~ ' ~ T  ship ~;' ~ i ~ e  of cowling is laboriously 
/ q 

pounded ~t-by ha~d" %0 <<fi~ a e~r%~ spot,, The die for tha~ pleas 

"° m~gl,~g cost $1O~Ogg - " ' ~ ' ' a h~ dze %~t would take thi~ cam~liea%~d 

' oont~u~,~"~ t~,~e.~d~p ha~mer p~'o~:e~ we make a pl,es~er 0~,~% from 

'~e~ s pia~r"CE~% as a p~tte~n to make a 

~' " " ~ and a'pour~d f6na put" ar6und ;t and lead, ~oured into that. 

, The ~eltln~ point b~Sween zinc ~nd feed is ~ufficl.en rt so tlmt 

~ill aa~t Itself i~%6 the zinc so ~wo n~ have a punch a nd 

/ 

% 

#. 

~.~ T~e~ w~s no ai~nce f6~ the %hi~k~s~ o~ the metal but lead 

-l~Of~ ~enoa~h~~ s~ ''~thgg' ' ~y p~t~n~ ~ sheet into g~e d~e at will chanso 

~.~g%oa~ ~f~bi~~ti~, ~n ex~r~.~ ~a on a forge h~r c~n do a 

. of'g'ork and .prbdu~e, rs~a~ts ne~uoly as .ood as  can 

, actu~ ~teel ~U~S, ~and~a% is, only necessary" _ore a8 tO 

e~t for f~ur~ product~o~ because ~wA%h a model 

~f and Can ~ke saot~ di~ ~n~ i he eastlnz q peration 

i<. 

, Th~ other v~,~- Lm~r~an% p~C i us~ of the ~yd~'~c 

p~ess ~'~r ~ fo~i%n~ pa~s ~ere, the punched ~id~ of thefo~n~ .~ocess 

y A 



~, ' ' iS ~ '~i~c l~d Ogs~ing if the h~ork is not too intric~ or a 

" ~" ' ~ d l  d~e i f  %5~ fo~rAin~ ~ v e ~  hard. The blank being put over 

' ' %I~S J~ fo~tm foree~l ~round It"~by hj~d~aulio p~ss~re ~hish 

'- ' exercises that force- over ~bber~ All over %he piatten is a rubber 

" 'J$ ~, '" ~pad" ~IVd ~Ch~S thimk surrounded by frame so it can't flow side-ways, 

~" ~ ' T~ r~8~bei, ~i~t~ an~ ~ w ~  in ~i directions a~d makes a very 

beau~l'~form pSeCe'~h ~ ~im~le Ol~ratiOn. ~s an example, t~ 

~";' " ' t~p s O~ eu~ %ra made by h~d took t~ee days and we can 

~qu~6~ "~t o ~  a ~uge On % fl~rauli~ press by a ~ who is not 

..... ,° '" The rive~ o~d of o~ ~t e~slve operatlor~ but 

• ~el~'~ bee~ g~" in rivet~g guns end there has been 

' ~ 'au~o ~Ve%in~ de~ce worked out that ehc~s gre~t promse. 

6~ 

2 

k 

# 

n~v~ ~e= ~t into-good use; at the Dou~i~ plant we had one 

%o~ %~o men % ~ee~ ~oan~, One of the new enes punches 

holee~ ~ ~ e  '~AVe% Jal ~d 'heads i% in one o~eratic~. ~ most 

im_~o~s~t development f~'r the eli~tion of ~h~s expensive operation 

" ~ i c ~ : ' ~  ~ a p i ~  app~oach!~ %he ~ o %  when ~e ~ n  

2 use __ gene~tly.,,. , t~OW ~% i~ used~ for ~o~r~  s%roOtural parts 

~ '  ~ The %~iement ~n tD~'p~uogio~, of an ~rplane  i s  

~na A ~ g:~ve yOU a~ e,x.~mple of an ai~lane ~rlth 

~.e.le,"~u" ~ e  ~ N  e~ aes~ f~l~g~. ~ wAil'ta~e ~ e  N I ~a 2 

l~melee ~ g~~% because you kn6w what they are and have probably 

~2ts ~ development is an ~ple of that 

~J 
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u P ~ o t ~ t e ~ ,  • ' 
~, , ~ , fae&li~i~S~ ~d all the % ~ u b ~ e  mak i l r~  th~n~ tb~t 

. . . . .  ~oo we added &he engineer  e . . . . . . . . . .  ,~ a l l  

. . . .  - ~ ' ~  ; ~  A~ec~m~er i9~S b y  ~hieh  

,..~..,,, ~e :d?eide t~h~tha~ ~'t t . {A  r~ht ~hip ~fter all~ that I t  

" ~ . ...... = ~  #e~ ~ead of l~, ~it should have more z~3~a~e# 

,, , a ~  ~e, a~d of co~e we had +~ stZ~ch it here ~ move 

,% I % J 

~ ~ ~ i d { ~ ~ ~ ~ ~ ~ 

~on~i~io~ becauee i t  w~ no% nec. 

' '~ "~ ...... ~ "~ c~ a~eme~t between the us~om~r sad 

, , . Before ~e a~%ually ~r~6~ ~he a~r~Pl~e we bad been 

, ,..,., ,~, . . . .  ~ny hut when 

"~ ~u~ ~ : ~ ~  tO S%Smt from. 

ha~ ~ g e r  ~ in- ~hi8 C ~ ~ mo b~l% ~nd approved 

and ~ h.~d %he ~in ~uc~h~ li~ed'up 
~ , - *~ • poln% %Im% we wets 

.~ ,~, [  ~, . 



"'~ it there, ~e ~ ~d ~%ic~ drawAr~ in % heir r~u~h form in the 

Febr~ 19 an~ star+~ b~il~ ships in production 

' " ' ' ., " On ~1~ D g u ~ I ~  bomber ~a,.%n,~ t h e ~  had  a ~reat advantage. 

' As I s~i~ bef~e~,, the'." er  'was pure~ a~d s~ly a d~velepmant 

" of %he trausp, ~/~sq~i~. Ve~ i~ttle aerodyn~io~l or structural 

"" " -b~iI~ ~Ithom~ ~nef~t of ale~ so to ~l~a~, end we ~ere not ham- 

' "" ' ~ r e d  hyt~i~ ti~ele~, -ff~% is an inevitable t h i n g  u n d e r  some 

' ~  conditions an~ v~y ~ helplk~ 'b'~t , ~  %aL, e s  tlm~, That ship wa~ 

" ' s%ar%~ci -~n ~ep~e~b~r" .in s~rtea through the shop 

' ' in Dse~ I~I, ~ in ~ " 19~5, demonst~%ed in Sep%~mbem, 

Oc~Ob~ and N ~ ~  19S~', T~% ~'oBt~ac% ended either in December 19S5 

~° ~ Or Jar~ry 198S. Th~ ~S~ p~O~n ~i~le will be out about 

~ Ja~a~y or Februa~...~ act~hll~ out and dellver~d for ~%es% a~d by 

" :" and ~le~sed fo~ pi~u~tion "~ud "~ '°" ., production st~rted~ i% will be the 

" ' ' Fa~i o f  19~V ~e~ore tI~ Army ge~s ~y ~tuel ~hil0S %o fly in quantity 

%0 m~ver ~ - or ~ %~ree year period, In a production 

. . . . . .  :P~a~ ~ ~ ~ ~ ' ~  al~eady ~ ~d~16~'~ "~ ~ ~d tooled model if you el~minate 

the't~m~ neeessary for ~l~e pr~para%io~ of ¢irculars~ advertising, 

etc°, all of ~h~h a~ n~cessary and time-consumlng~ 

and ~he ~6~%rae~ is ~i~e~ on ~u order that is ~iready in p roouction~ 

~"' ~; ~o~ can d~ a ve~ ~¢h1 better Je~ ~ut unless th~ maumfacturer has 
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tO ~ ~ f~r %~e o~ four ~onth~ b~c~u~e 
- \ 

yOm"~ gm% ma%m~al any fas~e~;i A" ~m ~o we could ~ou~t on 

~t~' mo~t ~o~ our ~ r i ~  £~ tO eight weeks, Ig ~o~id be 
k 

-~ ~eS~a~e to go through th4 tesg and che~kin~ bmfor~ 

~t ~ be rele~seg ~0~ p~Oductie~ so uules-~ the ,~nufae~urer is 

'~' ~ d  th~ ~ s  g~ay ~ ~ha~"a~e not rig~t~ ~ ~Ii probably be a ~a~ 
% 

~ontrac~ ~i~ ~ive= be~er.e he oa~ s t ~  production, 

', ~ One rm~re '~"~i~: last year ~ '~%t~d %hag the large factory 

~am ~ cm~b!e o~ prO~m__~_~ ___. {o %~iv~ ~oli~u~ worth ~ of airplanes 

pe~ gq'uar~ ~o0% p~r gear~' TiN w~s based oh ~he value of the airplaue 

aS prmdu~by thm ma~ufamt~re~ ~ ~lud~d the value of eng~mes, 

'~m~muts and ~o~e~Lers~ i b~s~d th~!~ On pa~t e~perienee in 

seve~a~ '° ~a~r~es ~ t~O~ t~% ~had Bs~n ~rodue~ in past years. 

?" i %ai~k ~ '  ~ n  s~ est4ma%e ~he 9 ~o~a~ ~r-a~ u~ 

~W~ sblf~ "~ O{e fall and o~ N%~I s~if%, on the basis of a l~ttle 

~tte~ %ha~ ~0 h~rS a we~k~ &% ~S p~ sq~o.~e foot per year Under 

-" ~p~e@e~t ~o~%~ons6 U~d~ ~r-tlme ~6ndltions when we wo~id not b~ 

'hampered-" so much by the' Nal~sh-H~y Bill and the N.h.g, and the labor 

. leaders would 1~b~bl#"bg ~L%V~In~ di%e}~e; ~d %he men could ~rk, 

" ~ aliO~ir~ ~ r  ~he n ~ t t ~ l  ineff i~e~C~ %h~t oco~r~ at that tim~ I 

'~ would ~ s~ %hgt you ~oUld~ ooun~ on par s ~  f~o% par year. That 

s mb~a% thre~ of airplanm strum%ur~ per ~quare foot per yearn 

) / 
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~om~es have ~he/m-~i~ f ac~ee a~d m~ m~u~aeturlng eom~ 

~or~ ~ o~',~ Sl%oN~ ~illi~n S~aa~e fee% we now Imve~ 

"~le ~ the ~,%~e~ %~I~ in the way of'gett~ s£~ted 

"o±e~w~ ~ ~i'ge ~ ~ve~e,$Mp ~ exci~iv~ of e~ine ~i 
t ~ 

Ne~m~ ~e: Soar~ report~ 

w~Igh~ ab~u% ~00 ? ~r~d thele. Rr~du~tie~ inoi'~d~s e smaller pro- 

" ~ t o n  Of ou%si~-m~chi~e+ ~o£$in~ ~.d fe~!al~¢ work th~n we dO now. 

I% al~'~a~lo'~ .fOr n~ Nddz~on f~ dqi~'a io~ Of pip~ f~tti~g of 

In~rm~ge er e~ej ~be ~e~ ~i~e ~orks ~ at ~bou% 

~o~ ti~ :~Nct l~boe r ~ e % s  ,+ material , 

~rhee~ .~5%~mfid P~fl% ~ cO~ti~ehc/es lSg ~hst fi~e~ aoout 

'., + ,~ ; ' ~ + + + ~  + + +; , " 

++ +oUt.I+,O00 ~ +XCl++ive O~-ind~P+ct t~bor Of any k:kt~,,, r+e 
"+; +' +++'~' ~ J '+ I ¢ 

mow have +mr.+ ~.i~+, ~ ,  ~ m  ': ~. " ' " t~ou~n~ ~ ~o+~i~ o~ alrpl~ but I 

+8~+ if ~m %hm m+ ~e ~6r~ + direotly on the b+nch 5ec~e o+ 

' i ~ ~ ! :  en~i~erd~+ develo~m~nt~, elezu~cal 

~ ~d Pl~'~ipi ~hle fi~re i~ ~ed ~p~n aetual production 
¢ 

~r 
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, "eve~ of ~ha~ ~h~ ~Ime p "~d~IOn, ~y b~. ~owev~r# ~ would say 

°~tmke~ a'l~m~ t~e t~ ~e~ ,~h~ ~u now~'; We ~ve been waltir~ s~ce 

~Y ~or the gauge of ~sh~t ' ~ ° . n ceSs~v~ to ~pl~te a sm~llar order 

"-, 'i~ ~ and C.onsoi~a%ed" is busy and the 

' ~-~ de ~ ~h~,~te~s~.~,~l d~ no% s to me to be yet ~ fi~e 

, ,.~ruc~ure ~ 1  or ~ t ~ e ~ < l  i~ ~ to ~e ~ed  ~ecau~e of its 

~ez~ fine sheets - n~ ÷~hlaker than paper- 

~ stre~h it ~a~ to b~ve a t~mundoue 

by a ~lppie thigh i~. It iS d~fi~l~ ~ d~(ll~ difficult to form 

~e ai~ianes at ~t~,in~ near 

~he ~ a % 6 ~  h ~ e  se% u<p/or ~h~m~ ~ hav~,been watchln~ ~%n a ~Teat 

"~de~l.of ?i%ter~s% the ~ ~" ~ ~h 

be~6~e any of ~ ~ e w  ir~ about it they 

' " ~¢ On a and ~ nten~iv~ ~ui l~m~ Up o~ . ¢ 
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' ~ i r  ~ n a u s ~  ~ ~ ~ i  been e ~ p p i ~  %h~ir shor%-r~m l i n e s  

a ~remen4~s. amoitut of Si~ exhale be~ t~at one 

%he ~%e~ Air ~O0~,OC~ ~ileS~pe~ " month %rl%h !8, So they had plenty 

of ~pmen% but' %heir industr~ hsd increased to where they had been 

lar~ ~U~r ~f ~ir~e~ Y . is puttln~ ou~ four 

SlZ~ bembers a ay~ a smaiidp ~hip ~t one a ~v~ and is era- 

pl~ ~000 ~e~. Of cou~se~, they do too ~h hand work. The 

H ~p~m~ ~8~ pU%t1~ o~£ a Very s~ee% ~ little speed %~ 

~t rhea4 ~ day bu~ ~ e y  have been three ~rs~&~t~tir~ to that ~oint. 

£iy~" ~ %ney,~sned th~ ~ matter: everyt~dmg ~as 

.put the heat an and in 

J'/[y ~l~y' ~e~ abS~iUtely ~n a vmr~time pm~ction bas~s and nothin~ 

~i s~op them ~ t  t ~  fa~% that tha pus~i~d the thin~ so far 

%ha~ i~ cl6~ed ~d ~h~y have,no~ ~yet, ~g°tt~n say sh~p ~n delivery. 

A ~ r e  ~ long a~ ~ Very e~ri~uced manufao~urer 

"of a~tomebiie ~BC~sso~i~s and p~s ~ to se6 whet he co%~Id find out 

BY %ha ~bverr~n~ ~hat he ~s to ~ ~V.~d o alrpl~s ~u a year. He 

pay him monthly for 

all die chine~-~ etc. Well] fo~ months had passed s~nce they told 
t 6 ~ 

~h~m and ~ ~ ~t~il ~/d not ~no~ ~hat ma~es --to, ~e bad found 

o~r machine tooi~ p cki~ ~p efter ,he"dep~_~io~l P~ could ngt ge% 

k 
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~ +~+ on a +nrm sn~z+ b~+s+ ~+ mou~d n9% + get mat+rlai+ he cmZhd not 

++ ~ir4 m~VbOd~ ~h+o ~+++a~++ '+ mS m+ absolute flat+spln 

he bad n~ idea'ho~ h~ Wo~id Eet oht, N~ had been "~Drkir~ 

> + h 

? 

+ + ++ 

,,I ¢ 4 1 

i 

+m m+ thre+ ~ont~, ~ad Been under mm~v fo~, months and had not 
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i% is ~ ~pi~o~ that ~ ~11 b~ in the sam~ situation, 

~M.me ++~e++r P ~ + t + m  + t e P  ~-d.y- and + mere n~t t ~  

~' ~i~S~ ~OO ~irpl~s bu~ prod~et{¢~+ai~plmne~ ~ squadron quantities+ - 

~ ++ m year f+.r th+ trai+r+ ~8 ~ ~o++~hs for aria+ks and two years 

for~b~ers Befor~ ~e tu~ ou% se ma+~ .stay ~its per day+ ~he reasons 

m~ ÷~da trd~ned per++~el+ shoPt+ o f  ~ater£ai+ too Pm~y c+mng+s+ 

+ + 0 + ' +  ++ +m,+ mo+ to.  mavis+ +++m m 
+ ++ +] + 

b++~% ~im~p. I t~k th+ si++i?st md the+rest ~usur+ncm for 

~$~i~ you~ wa of ~rpl~nes is ~ war rosOrve of 

~a~r~l~ ~d $i0~ ~6r~a o~ ma%~ria~ would ~er~t the industry 

't+ ~o +hma'~ whm ~ed+ +~ You ca+,% j~a+ ~od if you haven+t +or the 

mater, s!+ ++ToU +++h+ ~v~<~ savr +~d s lo% of ambition +t you have 

~o% t~ someth~+o+~+ch %0 + work~ There is a natural tize element 

• ~+ ~r told me one 

day +,ha+ ++.' Pe~PSen + h~ said p+~ K+t+ y,+u've +or to ~+ve that done 

m+mth~ + +~ c~++% ~os+Ibly do it P said Mr. re+tiering. 

~Wel!# pu% on more me~ ~If[ 5 me~ oa~ ~o ~ job i~ four d.~y~+ I0 ~en can 

d+ it i .  t+o d~ys + . ~+ ~hi~ ++ +o+ e+~ l~yim+"+ s a i d  +r, P+++~+ttering+' • 
+ + ¢ 

m+f omm hen a s~tt~ o~ ~+++s+ ~h ~i days+ two h~ns will bust bust 

~++ ~ + ,++ ~ ,+ $+++ 

+ + ~ + + + 

+ + r ++¢ + p~ ++ + 
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a ~  v e  =re a1~ ~ o • To ~ v e  y~u a ~ o d  

~, b~er ~a% ~ ~e ~bo~% ~o suhmlt in competi- 

was to be ~ own in NOvember 

b~t , b~ D~c~er b~au~.e '%h~ eng!~e~ ar~ l~t~# bU~ back h~re 

~nd J~h~ry because ~ight Fiei~ ~ had two fiy~ d~yS las% January 

~nd I in D~em~r. ~' e~ ~ne~n c~b d~wn eu% t~e~e Wi%~ hie face 

ai~ b~@ ~I~ ~@Z~ ¢~' CO~d not ~et' ~ore %ham si~c OF seve~ da~ 

£1y~ ~a~ t~ sn~. flo~d~ fo~ a~d ~si~ where~e Out ih Cai~fornle 

develop~d~ eo~i~g%e~ ei~,plane ~i%h the B~$S OUt 

P 

' AS r ~S' ~ Ca~ , ~e ~% I~% m~r~ effioien~y d~e 

~S ~ ~O<'~nd never ~bove i_ ~ g~d w~er~ it, is 85 We don't even ixtr- 

s . In Bal%im~r~ ~ ~e h~d succes~iv~ d~ys of %~mp~r~turc~ 

OVer IO~ ~Ith a hm~id~ty of 85, In the ~£er i~ is cold~d the 

~es~' "W~ have ~ ~%ty ~od l~bor pool ~©rkbd up sut there and 

~ ke~p ~eli~%r~ned perS~e~ i~ %~m% !~ali%y, The man are~ 

~e~ "~ze !~s ~r~m~nts~ trouble and less ~ dlssatlsfa~%iOn ge~- 
k 2~ 

br lies 'Out %0 the West doa and so ~r 

t~em t~ ~o h~ck. One 


