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Q-- I know mn some instances ~e hsve le~se6 descrIDtlons 

of manufacture to industrlal Dlants In the Un!ted States for the 

J Droductlon ~d munltlons for the country I take it that would 

take the Dlace of an order for the m~u~ufscture for ourselves as 

far ss the educatlon of industry is concerned I am ,~onderlug 

~,hether thst really occuDzes any large ~olace In the pmcture 

A-- That, of course, would be the best sort of e@ucstlonal 

order But ! don' t know of any cases where that has been 6ome 

recently where our methods have been leased to commerclsl nlants 

for Droductlon. 

Q-- It has been done, st least they have come through I 

remember one order leased for descr~ptlon of ms~auf~ture of 

ammunit!on I beheve It was for somebody who was worklng for the 

Cubsn gover~mment I was wonderlng whether that mlght be use@ 

!n ~lace of specl~l orders 

A-- Our relatlon to the Cubsn government is dlfferent 

than towar8 other countrles of the World We sop~ly the Cuban 

army wlth its munltlons I ores ~me that any contract to oroduce 
f 

mumt!ons for the Cuban government would be practlcally al Unlted 

States Government contract. 
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-- The auestlon that usuall~ co res up that C.~~j% asked 

me to talk about is-after we snend all thls money to make a descr!~t!on 

of manuf~.cture in order to look at thls whlch ~s ~ust a shell you 

can imagzne how much money goes !n~o the thzng, es~cluly ~ircraf% 
/1 

I~ !~a worth !t after you get t_hrough~It will be t_he carries ~ 

manufacture mn the methods of oDerat!on ~blch devlate so far from 

the one that we happen to have used mn our arsenal or perhaps mn 

a manufacturlng plant that has been making somethmng for tmme of 

peace so that mt msn't worth mt That sounds as though t~at z~ more 

~oosslble to a large extent than what it actually oroves Tee fact 

remalns that ~e bare here an art~c!e made l~ quantity yearly rzgb_t 

now c~condly, I don't t!un~< anybody ml~ ~ adustr~r If they were to 

go to shell machlnlng, would have as modern e~u_nment ~s Fr~ ~nkfort 

has mnstalled ±n the last f~ve years so that we needn't ~,,orrv that 

the descrmptmon Is based on twenty years old machinery, that !sn' t 

so at all It's mncreaslnglv les~ so mn all our arsenals Few 

oeo~le realmze ~ow much new ~ach~nery and teclmT_que has gone ~nto 

these plants mn the lest fmve years We are no longer ~,orkmng 

wlth forty year old machxnery Third, the shell looks !~ke s 

s~mple turnmng )oh but actually mt ~s not 9ust a 9ob of gettmng 

dmmensmons The manufacturer ~/ho doesn't study that drawing care- 

fully my ~ump to conclusions mn hms toolmng only to fmnd out 

that he has got to get not only certain d~men%zons ~mth~n certezn 

tolerances but more mmoortsnt and the throng that takes orecedeqce 

mn the mnspectors eye ~s s ~emght tolerance an@ wemght d~_strmbmt~on 

of me~al ~n the shell are from the mns~de and rear surface The 
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base of the shell is Ins~de. So tha.t tDe more you study that 

drawlng the more you see that so carefully thought out h~s 

thls buslness of ~eeh!nlng the shell gone to such extent that the 

manufacturlng company isn't able to devlate far from that method of 

manufacture, even If he started to he'd soon come bac < to that 

method ~hhat zs shown there In other ~r~ords a man would be foohsh 

indeed who is golng to nut a shell factory to do ar~vthlng but that 

is the a~Iva~tage that thls th!ng offers a~d get Into production 

and then as he becomes expert °lid !n such ideas as come to hmm 

after he m~[es an acceptable ~roduct So that the tnlng ~s really 

worth the money and everyth!ng and everybody ho~es thet ve'] i get 

the smdltzonal funds asked for to do thls work I co~L!dnlt glve You 

an idea of what th!s cog ms but zt takes, lid say, about $3,r~90 

at least. Thzs was atmme, zt~s true, when no matter I~t t~e 

sresenal sald a manufacturer could always come back and say t~elr 

men ~¢ere dozng !t on twenty or thzrbg or forty year old ~chlnery 

and thezr method will be ~d~fferent that th~ s zs 3ust a b~ulde ~nd 

she tendency Is not to use ~_tlbut t.bose oars are rapldly changing 

~Is is modern equ!~ment They use inductlon furnaces an6 all 

that stuff that even few men Ln ineustry know about So they are 

valuable and they are worth every cent that goes mnto them 2n@ ~n 

a th~_ng as crztmcal as ammun~_t~on a man that follows th~s, the 

chances are mt ,vmll t~e h~m very l~ttle ~n the wsy of a~l)ustment 

to meet the ~nspector's wmshes and the fellow that ~uts h~s own 
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ideas in it is go!rg to come to grlef Those who trled it before 

dld just thst Cartrldge c~ses are a good lllustratlon 

Q-- I'd hke to ask one question It's the questlon of 

educatlonsl orders How much value ~rould exoerlence in mauuf~otur!ng 

Brltlsh ~ixteen oounder shells, for exsm~o!e, have wlth that same 

concern if it turned around ~nd tr~ed to mske Amerlcan 75 mllhmeter 

shells Does !t get anythlng out ~ith anyth!ng hke sn educzt~o~l 

order to thst concern corresponding value In maklng the Brlt!sh 

shell? 

A-- My o~n exoerlence ith havlng hlred men In srsenals who 

got such ordnsnce exoerlence as they had on the n~m~tlons-m~ing 

exoer!ence In such olants ms deflnltely valuable There Is 

cons!derable valae to be got even from ~t because we comoete v~ry 

closely, one natlon wlth smother, in our equipment, balllstlcal!y, 

we all trv to achleve the same range of efflclency Yno. c u~'t 

vary ~ v~ry much ~n yoa~ shell design smd st~ll get that close 

performsnce that each nat~on seeks when he f~nds out the other 

one has something a httle b~t d~fferent In further smol~_f~cst~on, 

• t must not be forgotten that the ~tem ~h~ch ~s ~escr~bed here ~s 

a relatmvely s~mple ~tem It mnvolves only about 3Z ooerat~ons, 

not dmff~cult o~erat~ons at that Oons~der the d~ff~culty of makmng 

one of these th~ngs for the ssme automat~cally having 73 comoonent~ 

and ~n the neighborhood of ~,000 operations It can be made for 

even an ~tem l~ke the sem~_-automatmc r~fle But there ~ s bound to 

be expensive labor Cons~de also large ~tems which are reslly 

construction problems rather thsn mass production problems. 

-4- 



q 

i I I 

., ,~ o ,,o ~ %~, . e~ % ' 0  ~ o ,  

_ "<o_  ".u.b,-,_ o . , _  ~-~o.g ~ o.b.~ z b . ~  " ~ e -  

~e~'zea.Z ~'°'~a t~, "%eb-~e~ ~;a~e a~ "~e ~ e~ e~r~z~b.~ " 

" ~ - ~ - "  - ' - ' e ~  - ~ ~"  

o~ez, Z "~'~e'~ ~ . ~ ;  ~°b-~.~o" z~ eo~e e 

), .~eoa.~,~..~e ee)"e.>,~, el; ~'%e e.~. 2 ~o~,~ ->'e.-, - 



A-- T e P}~ is supposed to be t~hat mlhta~r rer~ulrement 

Then the 1933 nlsn w s not a mln!mum I was assoc!ated , !t~ thls 

work a good many years ago and it seemed that the moblllzatlon 

nlans were to come out every year and the new crop of offlcers of 

the General Staff and thelr had been a new general stalf and 

the suppl~, branches never got any where wlth that Flnaliv somebody 

used the bl~ stlc~< and allo~Jed the 19ZZ plan wh!chhas turned out 

to be not the nroner plan to be used as e basls for ~rocu~ement 

p!snnlng for several years and ~e have gotten some place wlth 

that now If you'll leave the P~ ~1one ~e'll get along all 

rlght In trylng to meet that too. 

Q -- The questlon I had In mlnd was ~ertslnlng to a remark 

that was made yester6sy to the effect that there exlsted at a 

certeln period of tlme no sDeclflcatlon for the loadlng of 

e-lnch shells Now would that be nro~erly termed as soeclflca- 

tlons or descrlptlon of m~nufscture I'd llke %o clerlfy the 

d~fference between a s~ec!flcat~on and ~nstruct~ons ~e talnmng 

to m~nufacture. 

A-- Well, the losdlng of shell-you could have a descrlntxon 

of manufacture smmm!ar to what IS shown there mn the drawlngs 

pertammng to that loadxng-would _hg.ve on the face of them 

Deco~[~ar~t~es which ~n themselves constitute a ~oec~f!cat~on 

for that oartmculsr operation If you look at the drawing of that 

~hell that ~s mn there you'll have almost a comolete s~ecmfmcatmon 
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or a reference to another d~rawl~ such ~s the baslc forgln~ ,~!th 

physical chemlcal character] stlcs of the forging shell I want 

to emphasize again that the controllLng thlng in every !nstsnce 

is the drawlng an~ if It ms orooerly msde there can be no dlffl- 

~ulty in ~nterpretlng what it mePms 1,~ore than one znteroretat~on 

ms Dosszble There is something ~irong ~.mth the arawlng. 

Q-- Cal~nei MacMorlaud, General &~arch state~ in his book 

"The Nations at War" that in the reference to the Shree-lnch 

gun whlc~w~s our stan@mrd gun before the ~,ar-durlng the sr 

no three-lnch guns were used- that even If he hsA stsrte@ o~ 

~reoa1~edness progr~nn earlier and had built a lot of three-lnch 

guns and ammtnaitlon for them that they wouldn't have been used. 

That doesn't f!t in ~rlth our idea of Droc~Lrement Dlannlng that 

we are studylng now and I wlsh you'd comment on that 

A-- I hate to go back into hlstory on thls old matter but 

the fsnt is that thls country was mn rather large productlon for 

the e~[hes when we ent into the World War-rather large oroduction. 

And !n addition the ~lants of the Allies in Europe were outtlng out 

huge quantltles of supo!les even ho~ a surplus of ~oroductlon at 

that tlme when that prlnclpsl m!sslon came over here In 1917. 

One of the things they asked was that we send baslc and ~eml- 

finished material to thelr factorles and that in return weld ~et 

smmun!tion and guns of foreign design for our armies ~n France 

The Amerlcon contribution in, we'll say, forg!ngs and baslc 

-7- 



mster!als of ell L~nds was tremendous. Now as a oract~ceX t~ng 

on the three-~nch f~eld guns you waste-at the f~eld art111ery 

school in 1917 we had three-lnch fle!d guns. as our tr~inlng 

weapons-ln fact all the schools had the three-lnch fleld guns 

and were us!ng the three-lnch gun smmunlt!on They had been fo~md 

in the school there to be totslly unsu~_table for flrlng bsr~ages. 

As you flred those guns for a long oerlod of tlme snd they v,on I t 

go Into battery any longer I have seen barrages flred at Fort 

Slllat that tln~ where the guns woid not go bac~ into b~tterv. 

French guns aresuperlor in that respect I thl~k no re!stake 

was made in mskln~- t~e American contrlbutlon the b~s~_c and De l- 

flnlshed ~aterlals and tsklng everythlng ~e could get from fore!gn 

sollrce8 

Q-- I'd llke to brlng uo one oolnt there t1~at I thlnk Is 

back of thst declslon to us The French 35 gun and the French 

75 ~aultlon wh!ch outwelghed anythlng in the llke of procurement 

the tsct~cal emDloymsnt of the gun - if you go ~nto the art~] lery 

needed ~n any ooerat~on you're zmpressed that you nee@ s tremendous 

smount of guns - more than are orgon~ca!ly a Dart of the umt 

~ngaged - which brmngs up the need for remnforc~ng artm!lery 

Y~u had to have t~me to sort out that artzllery but ony ortm~lerv 

that was available was shoved Into that fmx, olaced to mske ~o that 

~uantzty zn order to employ that art~!lerv effectively you needed 

a tremendous qusnt~ty of ammauzt~on. One mor~mng I f~red over a 

~housand rounds from one battery You need a tremendous round 

of artmllery ~mt~on Nosy when we]re the ewco~ers mn the 
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llne and rather than comphcate the smmun~ t on ~upnly by s~dl~@ 

smother type of ~itlon another bunch of our ~srt had to be 

malntalned the slmpler method was to ~ut the French 75 gun 

whlch had ammunltlon in large Qusnt!tles nd get behlnd the!r 

amm~nltion productlon an8 ~ut out more and more of that k!nd of 

shell rather than make our ov~a even if !t was suoerlor. I thlnk that 

had more to do wlth !t than nythlng else. 
r 

Q -- Ref~ing back to our questlon, Colonel, wlth re~oect to 

descr ~tlon of mauufsct~re ~ere is a sltuatlon where you have 

drawlngs for an !tern Shopose now I suggest an !tern for ~Ich 

I can't make a drawlng IIm referring oart!cularlv to a chemlcal 

There ms Colonel R~efkohl's oart~c~lsr oo~_nt of a descrlotlon 

of manufacture speclf]catlon for the chem!cal 0bvlously 

you can save, say, nothlng as to how ~t's to be ~antu~actured. 

A-- Then the exoerlence ~roduced should be ~n a book 

llke thls so that you can hand it to anybody that you select 

to Droduce mustard gas T~,at book would be f lled up ~Ith a lot 

of drawings There wouldn't be any drawlna ~howlng the totem 

~tself 

Q-- The question has been ramsed thins mornzng about what ~s 

an s~e~uate m~nmmum force for a mob~l~zatmon olan Toeoret~cally 

the correct way to determmne the adequate ~n~_m~m force ~s strstegzc 

estimate of the s~tuatzon Everything ~rr~ved st th~s ~deal 

mmnmmum force then we should examine the mention st o~r dmsoossl 

~n the way@ man power and the ab~lmty to arm ~ud ee~p and no 

m~lmtary commander had ever had vahst he dee~ed ade~uate to the assmg~ed 



3oh so there is a auestlon of reconslderstlon and of the needs. 

Q-- How were the items selected for which ~e' II olace educa- 

tlonal order~ I have understood th!swlll be an educatlonal order 

olaced for search hghts. The th!ng seems to me that the search 

llght b~s already been produced far in excess of the helght 

fl~ier, wlthout the he1~t f!nder the search llght wouldn't be 

~orth much and furthermore wlth the he!~ht flnder there is Gon- 

slderable questlon whether the search l!ght is very s~fectlve 

A-- The items whlch are the educstlonol orders v, ere stu~led 

b a board and they selected the totems whlch ~vo~id be one s!ded 

for educa~monal orders and the fmrst years o~mormty they selected 

the ones that I mentmoned ~n my lecture among others the sesrch 

h~ht Now rat's true thst the search hght has been orodu~ ed 

by the Soerrv Comn~ny but what they wanted to do ~-as have the Imght 

produced by the G~neral Electrmc ComDany by produc~_ng educat~onsl 

orders The sltuatlon ms more crltmcal on metal mmrrors. There 

ms only one ~lace ~n the country hmch csn Droduce these metal 

mmrrors and I understand that thelr faclhtles mndmcate thelr 

! nsdeqmacy and thls next year there wmll be on ed~icat~ onsl order 

to produce the m!rrors Or they may change themr re!ntis snt!rely 

on mt and decmde that those mlrrors w~ll be produced st Fort 

3elvolr mn thelr o~ plants I don't know what they ~lan to do 

To answer your auestmon, the or~g nal selectmon of totems was 

by a board whlch sat on the subject for several months 

Colonel Hmnes Gentlemen, I'm sure thls mornmng's t8~k has 
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~mven us a very co~o~ehens~ve o~ct1~re of the intr!cac~_e~ of 

m~nufacture, and the necesslty for careful study of orocesses to 

the end that the mnmtlated manufacturer rosy benefzt thereb r snd 

exped!t productm on 

Colonel M11es. - On behalf of the Army lndustrzsl College I 

want to thank you very n~cch for this talk, Colonel ~ac~orlsnd. 


