
~s~arks ~ I ~ u t .  Col. ~ t l e s  I n t r o d u c ~  
Colonel  Jul ian 5. H a ~  

~ t o b e r  20~ 1~57. 

OentZeNnt TL~Ls smrnts~ me have CoZo.eZ Ju l ian  8. Hatcher o1" 

the O r d ~ e  I)eparta~nt~ who r111 speak to us on .The Manu.racture oJ~ 

~ 1 1  Az~s Jlamunltion.. 

I n t s h t  say t )mt  t he  bes t  poss ib l e  ~ d e x  o£ a mants s t a n d ~  in 

a ~  p a r t i c u l a r  l i n e  of  manufacture f o r  the ArmOr oan bes t  be a r r t ~ d  

at by the  e o ~ e n t s  which you hear &bout h ~  ~r~a the  oor respondt r~  

people ~n cos~mrc~al l t ~ e .  I can assure  you t h a t  I have never heard 

s ~  rmmrk c o n c e r n ~  Colonel  ~at©her f ro~ the  ~en in  th~ m a l l  a r e s  
! 

J~ua t ry  ~ L o h  has no~ been ~ h ~ r  ~ u ~ s t ~ r 7 .  Colonel l ts tcher Ls one 

of the few r e a l  exper t s  in  the  (~z~lna~e D e ~ ~ .  He has a s s L s t ~ i  

the Department, of  J u e t i c e  in  h is  l i n e  in  a t d ~  t ~  Department Ln 

the d e t e c t i o n  of  c r ~ e .  He has a f~ne bAck~ound as an au thor j  and 

we are e x t r e s m ~  proud of h ~  In the  O r d r ~ c e  Department. 

I t ake  g r e a t  p l easu re  in i n t r o d u c ~  Colonel j u l i a n  9. Hatcher.  



THE MANUFACTURE OF SMALL ARMS A~JNITION 

Oentleaen, I am very glad indeed to be with you today. I an not 

here to detect any crime, as Colonel Miles might have inferred, but 

Colonel Jordan has asked ne several times before to come down here and 

talk to you and say a few impromptu words regarding the nanufacture of 

mall arms amaunition, with the 

manufacture of ~rdnance~ in time 

The idea is to explode some 

have. I'll illustrate that. We had some 

,ho brought  t h a t  ou t  v e r y  w e l l  l a s t  y e a r .  

i dea  o f  b r i n g i n ~  out  t h e  f a c t  t h a t  t he  

of  war i s  no t  a l l  p l a i n  s a i l i n g .  

t h e o r i e s  t h a t  c e r t a i n  peop le  some t ines  

reserve officers, ~or exanple, 

I ~as in  t h e  B a l t i a o r e  

Ordnance d i s t r i c t  i n  i n d u s t r i a l  ~ b i l i s a t i o n  work,  and n a t u r a l l y  t h e  

work of  hav ing  a l l  t h e  d i f f e r e n t  m a a u f a c t u r e r 8  in  t h a t  d i s t r i c t  p r e -  

pared f o r  t h e i r  war o r d e r s  i n  Ordnance was under  our  o f f i c e ,  a t  v e r y  

frequent i n t e r v a l s  we had n e e t i r ~ s  o f  t h e  r e s e r v e  o f f i c e r s  who were 

assigned to  t h a t  o f f i c e .  Those r e s e r v e  o f f i c e r s  a s s i s t e d  i n  t h a t  work 

and were t h o r o u g h l y  f a m i l i a r  w i th  i t ,  bu t  we d id  have a t  t h a t  t ime  

reserve officers come in from other braachesj chaplains, engineers, 

infantry and various other branches, who were not co~erned with out 

industrial nobilisation work. I was discussing s~ae of our work one 

da~, and one of the visiting officers got up and uid, "Can I say a 

word?. He s a i d ,  .The re  i s  no use  your  go ing  i n t o  t h i s  s o r t  o f  t h i n g ,  

this g e t t i n g  t h e s e  commercia l  p l a n t s  to  do t h i s .  That  has a l l  been 
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taken care of. The Oover~nent has taken care of that.. He said, .They 

hive arranged Io tlmt all the commercial plants in this country are 

going, to make everything we need as soon as we have ar~ nobilization. 

Let me illustrate. Over here in Curtis Bay on the edge of Baltimore the 

du Pont Company has a plant that makes paint, and the minute a war 

the very day after mobilization, the Ooverrment will get smokeless 

out of that plant. They have all the plans arra~qed. The minute there 

a mobilization those people will start deliverin~ powder.- I think the 

gentleman who said that happened to be a chaplain in the chaplain,s 

reserve. Well, that,s very splendid. Of course I wasn,t going to stop 

and argue with him. We Imd our business with our own reserve officers 

to go L~ead with, and they all knew w~mt the proposition was, so I said, 

.Thank you very much for the information." So we went ahead. But 

actually I knew all about that plant over 

starts, 

powder 

is 

in Curtis Bay. I had been over 

there a number of times. Two of our reserve officers were employees in 

the plant, and what the plant did was to take black sand U,at comes from 

India in ships and put it through a series of chemical processes so they 

got titanium oxide out of it to make white paint with. And there was 

not a single piece of machinery in the plant that had any relation to 

~aokeless powder. In the war plans du Pont did not contemplate using 

that plant for any of our work at all. That shows how easy the ordnance 

problem is when i~ is viewed from some other viewpoint and not from 

the viewpoint of the manufacturer who is going to do the Job or the Ord- 

nance officer who is trying to make industrial mobililation plans. 
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Now today we are goint to talk about small arms ammunition. Small 

ares a~m~nition is a very simple third. You can see it right here 

(~inting to board). To make small arms cartridges you start out with 

strips of brass about five inches wide and about an eighth of an inch 

t~ick. You punch out of those strips of brass little disks about the 

sise of a twenty-five cent piece, and after those disks are punched out 

they are hollowed out into cups. That little cup you see there is the 

beginning of a s~all arns cartridge. Those cups are put through various 

draw presses t~at draw them out longer and lo:~er until finally they 

teach,the shape of a tube approximately the mane dianeter as the 

cartridge case. You can see all those stages on this board if the 

light is ~ood enough for you to see thsm. Then those tubes are trimmed 

off to the right leng.th and shaped down to form a cartridge in this form 

(displaying cartridge). T.~e same thing is done with a bullet. You get 

thin strips of copper with some sinc in it called .guilding metal,, and 

you punch out disks. Those disks are drawn into long tubes. The tubes 

are trimmed off to the right length, some lead is put in, and those 

(indicating~ on bullet) are smashed over ~b the base to hold the lead in 

place and you have your  b u l l e t .  

Af ter  t h i s  i s  done you a r e  ready  to  l oad  the  c a r t r i d g e  excep t  t ~ t  

a primer in the base of it to set the powder off, of 

in 

little 

They are right here. I doubt if you can see them from where you 

you have to  have 

course. The pr imer i s  punched out  o f  a s h e e t  o f  copper  or  b raes  

eT~etly the same way as these other thin~s are punched out into a 

Cup. 
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are. Those are filled with a mixture of some substance similar to 

fulminate mercury that will go off when struck a blow, and those primers 

are placed in the base of the cartridge case. The cartridge case is 

filled with powder and the bullet put in, 

cartridge. 

The operations are really very simple. 

automatic machine, with very  few operators. 

and you have a finished 

They are  done on an 

The machines t u rn  out  

large q u a n t i t i e s  of the s t u f f ,  and i t  would seem, t h e r e f o r e ,  t h a t  i t  

would be quite a simple Job to get all of those we need in time of war. 

But we have two or three problems connected with that. One of the 

problem is the faot that in modern war the amount of material needed 

is so tremendous that it not only means that there is a terrific Job 

t0gst the number of cartridges we need, but the amount we wanted in 

the last war was so great that it would use up all the brass in the 

country to make them and leave no brass for an~hir~ else. Those were 

the requirements that were sent over to this country by the A.N.F. The 

requirements were for 5,000,000,000 rounds of cartridges a year, or a 

little over that. I think 5,700,000,000 was the figure. In other words, 

5,700,000,000 cartridges a year were enough to use up all the brass in 

this country. They didn,t get that mar~ cartridges. When we started at 

war we had a war reserve of 200,000,000 rounds of ammunition, and we 

wanted to get for each year of that war approximately 5,?00,000,000 

cartridges. We had at that time the Oovernmnt arsenal at Frankford 

capable 

in this 

of t u rn ing  out 100,000,000.  We a l s o  )rod f i v e  c a r t r i d g e  p l a n t s  

c o u n t r y ,  and i n  o r d e r  t o  be  i n  s h a p e  i n  c a s e  a war e v e r  came up 
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we had been in  the  h a b i t  o f  g iv ing  those  c a r t r i d B e  p l a n t s  a m i l l i o n  rounds 

of c a r t r i d g e s  every yea r  to  manufacture of  Government c o n t r a c t .  The 

0artridge p l a n t s  we had a t  t h a t  t i n s  were 

Winchester, Western Ca r t r i dge  Compare, and 

RemingtOn, United ~ t a t e s ,  

P e t e r s  Car t r idge  Conpa~  

(Listed p l a n t s  on b l ackboa rd ) .  We had a l l  t h o s e ,  and when we got  i n to  

the World War we wore very  f o r t u n a t e  in t h a t  f o r  s e v e r a l  y e a r s  those  

plants had a l l  been making c a r t r i d g e s  f o r  the a l l i e d  governments in  

~urope~ and a f t e r  t h r e e  yea r s  of g r i e f  t r y i n g  to hake those  c a r t r i d g e s  

they had go t t en  up to  a product ion  of  about 7,000,000 c a r t r i d g e s  a day.  

They were not  ~uLking~ our type of c a r t r i d g e s .  They were making the 

Furopean type ,  which i s  a tmost  e x a c t l y  s i m i l a r  to  ours .  I t  seemed t h a t  

i t  would be q u i t e  s imple .  With our own Frankford Arsenal  husking 100 , 000 , 000 

rounds a year  and wi th  these  o the r  people manufac tur ing ,  i t  seemed i t  

would be q u i t e  simple to  g e t  a l l  the  c a r t r i d g e s  we needed. We got  a l l  we 

could. We ordered c a r t r i d g e s  from these  people up to  t h e i r  l i m i t  ( i n d i -  

cating p l an t s  l i s t e d  on b lackboard ) .  We a l s o  ordered c a r t r i d g e s  from 

other people .  There was a copper compares Nat iona l  Braes and Copper Tube 

Company, risking b rass  and copper tubes which looked a lmost  e x a c t l y  l i k e  

these c a r t r i d g e  cases  as t hey  are  drawn out and before  they  are  t ape r ed .  

That compa~ was making those  in very l a rge  q u a n t i t i e s ,  i t  i s  a b ig  p l a n t ,  

and i t  seened qu i t e  s imple t h a t  they  could make c a r t r i d g e  c a s e s ,  so they 

were given an o rde r .  The Crown Cork and Seal Compar~ in Bal t imore were 

aaktng b o t t l e  caps ,  which are  stamped out of  

very much l i k e  some of t hese  c a r t r i d g e  cups ,  

t h in  shee t  t o t a l  and look 

in a more f l a t t e n e d  form when 
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they are finished. Those people said they had had experience stamping out 

metal and they thought they could make cartridges. They were given an 

order to make cartridF.es, and they built a large plant for the purpose. 

We also gave orders to the Dominion Arsenal in Canada and we gave an order 

to the British Ooverrment for 4,000,O00jOO0 rounds. 

Now let,s see what i~ppened when we went ahead to make those 

cartridges. 7t was a simple thing. We had been making them for years in 

our own arsenals. Everybody knew how to make thel. Frankford was making 

a hundred million a year at that time. Every other compa~ in this country 

which could make them was Uiven an order for a million cartridges a year. 

In the meantime they had gone ahead with tremendous orders for the govern- 

ments which were at war over in Europe and were supposed to be able to 

switch right over into our cartridges in very large quantity production. 

I say they were making V,O00,O00 rounds of cartridges a day. I didn,t say 

t~oae cartridges were all good or all satisfactory cartridges, because 

they weren,t. Lots of those cartridges were being thrown in the scrap 

heap as fast as they were made because they weren,t ~ood. 

We started right in to ~ake those cartridges and the first thing 

we did right at the beginuing of war when we ought to have known all 

about cartridges and not had any trouble at all was to run into trouble. 

Frankford Arsenal was supposed to make I00,000,000 a year, and during the 

whole war they turned out 

the board. 

turned out 

whole war, from Apri l ,  

I was put t in~ 

70,000,000 rounds. 

191V, 

70,000,000 rounds. 

down the commercial 

I will put Frankford on 

plants before. Frankford 

They turned that ma~ out during the 

to December el, 1918, and they were supposed 
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i 
to be turn ing  out 100.000.000 a year .  rh7 d i d n ' t  t h e 7  turn out aaF mere? 

One r e u o n  i s  t h a t  r i g h t  a f t e r  the war s t a r t e d ,  in May, 1917, people  who 

were us lng  the~ beam to n o t l e e  tha~ these  Fmn~rord ear~r ldgee  ~ I n o t  

off. The~ wmold p~ll the  trigger, there would be a e l i c ~  ~he~ the 

ReeF.Dr of the ~n fell. nothln~ would ha~en, and about the ti~e thq 

opened the bore of the rifle the gun ~ul8 ~ off and blew so~ebedy's 

eyes out -- a h~ire. Yhey had never had any~hlng llke that h ~  in 

Fran~ord. The~ called ill the engineers o f  all the ee~e~lal pYante 

together  and the~ did e v e ~ I n ~  the~ eeuld  to ov.ercnme t h a t ,  Yh~ r e s n l t  

wLs tha t  the~ abut down Franh~ord Arsen~. f o r  fov~ months in the  middle 

of the war, threw arm~ s i x  months'  p rodnet ibn  of  F ~ c f o r d  Arsenal  

eartrld~es, and adopte~ an entlrell new pri~er, 

Fr~uk~'ord Arsenal  wasn ' t  the  on ly  one t h a t  h~d t h a t  t r o u b l e  e i t h e r .  

Y~ t ro~b le  was a ~ r i e n e e d  with severa l  oi ~ the o t h e r  p l a n t s ,  S e v e ~ l  

of the o t h e r  p l a n t s  had to shut down on aoen~ant of p r ~ e ~  t ro~b le .  Yhe 

re ,  son did not appear  a t  the  t i ~ e  ~ t~e~ were havln~ t roub le  with 

Fr~k~ord  Arsenal  pri~rs, and the~ did not  k~a~w wh~ Untt~ ~ter the  war 

~a~ over.  The~ had vs~'y f i n e  ehe~Is t s  ~o r i g h t  a ~ t e r  the  t r o~b le  to see  

~hat the~ could f ind  ou t ,  but  ins t ead  of  f~ndin~ the t r o u b l e  the~ adol~ted 

a d i f f e r e n t  F~r~.~er an~ went a ~ i ~  with the  ~mufacture. ' l 'h~ formd out 

a f t e r  the way t ha t  the  prt .~er had ~ulphur and potassium c h l o r a t e  and 

ant imo~ su l~hlde  in i t .  These we~e the  main ingredients o f  the  pr imer.  

~ o e e  p r i e r s  were mixed ~ in n wet ~ d ~ u r e  l i k e  /~our  being mixed 

into a b t s e n i t  d o u r ,  Then they were leaded  Into the  l i t t l e  pr imer  

eu~s tha t  you see i n  the  base  end o f  the e ~ t r l d ~ e s ,  and ~ .e~t  t r~ys  

of thnee were pM~ in the  dry  houses and d r i ed  o~t .  The dl~ hermes 

~ere steam heated houses .  ~ d e  out o f  c ~ n e r e t e ,  and they are  kept  at  a 
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oer t a ln  t e n p e m t u r e  f o r  some d a ~  to  d17 those  p r i ~ r s  ou t .  In the  

s t r e s s  o f  mar p rodue t lon  when they  t r i e d  t~ s t ep  t h e i r  p rodnot len  up 

as f a s t  as  t hey  t o l d .  they  s tacked  these  houses f u l l  o f p r i ~ o r e .  The7 

l e t  f a r  more in than they had ever  l e t  in be fo re .  T h ~  were anxious to 

dry them out in a hu r t7  so they  turned on m r s  heat  and those  pri~e-rs 

seared. The sulphm, r o a s t e d  with s o ~  o f  the  o t h e r  ennet l t~:onts  and 

formed m11pTmrlv a e l d  ~n the  pri~mr. ?he p r ~  were a l l  r i g h t  when 

tes ted  in the proof  ~ u s e  a t  Fr~nkford.  7Towovor. a few weeks l a t e r  the  

aet ton of  t h a t  ac id  had Frogreeeed aunt by the  t i ~ e  the p r i ~ r n  ~ot out  

to the a ~ 7  they were g iv in~  t)mne h a n ~ t r e s .  I f  the~j, had f f / v ~  t~ouble 

r ight  am~y, as soon as they h ~  them L~ the  p roof  h~use, i t  wo~ld have 

been si~pYe, bu t  tha t  i s  n~t the ~ s.~Al .arm s s ~ m l t l o n  f u n e t l e n s .  

I t ' s  a t r l e k 7  th ln~.  I t  ~ s  to be a l l  r ~ t  a t  the arsena~ but  ~ o n  

y ~  get ~t out  with the  t roops  eo~#thin~ hag lm~r~n~ to i t  in the  

nean t im .  To i l l u s t n a t e  hew t r i c k ~  i t  i~,  f o r  e ~ e ,  ~ e n  I was a t  

the ]~n~cford Arsenal  they had a ~an w ~  was v e ~  a ~ t l l e d  in ~ x ~ n g  

pr l~ers .  As X to ld  you. they  ~ix i t  u~ l i k e  we do b i s c u i t  dough, in 

a wet mixture. He was kne~Aing  t h i s  w i t h  h i e  hands one  da~ ~hen one  

of the e f f i e e r s  .in the e ~ a l l  a r e  d i v i s i o n  walked into the dr~ house 

,~nd was l o o k L ~  around to  see what m s  go~ng on, and the fe l low  who 

,~u kaesdlng the :~xtm |a id,  mYhle 

known this :Ixture to feel llke ~mte 

d o e s n ' t  

before. 

f e e l  r i g h t .  I have n~ver 

Let* s ge t  mzt o f  h e ~ .  n 

~e l e t  ~o of  the  s t u f f  he was kneadingo t h q .  both wont ¢mt, 

had th~j, both ~ t t e n  ¢mt than the  ~ e f  went o f f .  

s tu f f  d idne t  f e e l  r i g h t  under  h le  fin~e~s and was 

and no sooner  

He f e l t  t h a t  tha t  

canny eneu~ to u~-~ 



" I t  doeen t t  f e e l  r ~ h t . .  L e t ' s  ge t  or~ o f  h ~ r . . "  I t  i s  t ~ l ~  s t u f f .  

Ma~r~ these  p r a t e  t s  not  l i k ~  b ~ i l d t ~  a J~ek-knt£e.  l h m  yo~ &*~t 

the ~ ' ~ n t f e  k ~ l t  ea~erdln~, te the dra~qr~ and ~ r p e m ~  ym~ oan be 

v o ~ f ~ e n t  .vo~'ve go t  a J a ~ - ~ I f e .  ~xt ~ yo~ get  the ear t r t .~ge  male 

a t o n i n g  to the  s p e v l f l c a t i o n  y o ~ ' r e  v~t s o n . d e n t  yrmeve ge t  a 

c a l r t ~ l ~  that  i s  r t ~ t ,  a~ by the t t ~ e  t t  ge t~  ou~ to the tmoT~ 

e o ~ h i ~  may h ~  happened tO i t .  ~ '~  ~ In~ ,  to q ~ t e  a ,~ rd  o r  t ~  

from a G ~ v ~ t  le.~bllo~tlon that ~ p~blleh~1 r i g h t  ~ / ' t e r  the. World 

~ar, "~e Ristor~ of  the ~faeture o f  S~aYl A ~  £msr~ i t ton .  ~ 

In~ tden t~I ly ,  X r v ~ s ~ r  v#r~ wel l  when ~hls ~o~. ~ae w r t t t e n  b~c~nse 

they .c~led in ~ e r y ~ d ~  w~o had ~ i ~  to  &~ ~rl~h small arms a ~ r m l -  

t~on and ask~ the~ lots of q ~ . s t l o n s ,  and X refer ~i~r~ these ~ple 

l o t s  o f  tnforrmtlon out  o f  our f~11~. Th~j" ~r~te~. 

" I ~ m m ~ h  a s  ~ t t  of  the  ~ a e ~ r r r n  ~ r ~  in  p r i e r  1 on 
on fore ign  ~ t ~ e t g ,  ~t ~ ~ r ~ d  to be  a ~ ~ r ~ I v ~ l y  s ~ e  
n~ t t~ r  to t~rn these  vastly? au~nented f a c i l i t i e s  grid the  
i n ~ t l ~ l e  s~rpe.rt~su~ to t ~ i a t e  ~rod,~etlon e f  our own 
a ~ I t t o n .  That t h i s  d id  not  h a ~ ¢ ~ ,  :ha t  reaY q u a n t t t 7  
~ r ~ d n ~ l o n  ~ld r~ t  occur  unt i~  ! a t e  in l g l T ,  tha t  u~. to then 
we l~d p r o ~ z o ~  l e ~ t  tJ-~an ~f a b t l l l o n  c ~ r t r l d g e e  o f  a l !  
types .  ~ a ~ ¢ ~  a ~ o ~  deal  o f  a~r~nm~stcn  in the ~ b ~ l e  ~Ind,  
u n f o r t u n g t e ~  not  L-t a p o ~ i t ~  tO h~ve the f a i n t e s t  ~ e n ~  
of  the d l f f l c . ~ I t t ~ s  t n ~ l v ~ l ~  o f  the n e c e s s i t y  f o r  devetop~L~. 
a eartrld~e t . n t ~ b l e  L~to rifles m'~d seven dlffere~t 

of ~c~tne g~: of the ne~ for obta~n~M new mc~ner~ 
and ~ t f y ~ a g  old  to p ~ m e  ~ a cart~d~e, of  the m ~ m t e d  
~ n g  o f  ~ I f ~ e ~ t l o n e  to  ~ e t  the  ~ t l t t ~  of  then ~ l s t -  
In~ ~ a c t ~ . ~  in o ~ t e r  that  q u a n t i t y  p ~ h ~ t i o n  ~ i~ht  b ~  
a t  the e a r l i e r  ~ s e i b l e  ~ e n t ;  o f  the  l ~ i ~  need o f  t r a i n -  
L~g with a l l  p o u i b l e  h a s t e  o f  a ~  o f f t c e r ~  and c t~q l i an~ t  e f  
a ~ r g l  k n o ~ ~  o f  ope ra t ion  in eonneet lon with mmufaeturs~ 
the  th~orT e f  b a l l f s t l ~ ;  the f ~ l l  k n o w 1 ~  of  L ~ t ~ m m t s  and 
e q ~ ~ ~  us~l,* ~etbe~ of' e o n ~ I n g ~ ,  ~ ~ e t l o ~ .  ~ m m e l a t u r ~ ,  
a~d ~ I n f o n ~ t l o n  w n v ~ m ~ g  ps~er  work o f  tnspe~t lng  this. 
an~m~t lon  ~hlch c~ l ! s  f o r  ~ r e  r i ~ i ~  Inepevt lon  than ~ s t  types 
o f  ¢ rdm~ee  ~ e r l a l~  o f  the d l f f i ~ I t l e s  o f  d~slgnlng ~ 8  
de~ lcmin~  m~w types o f  e ~ e g a l  ca r t r i dge~  f o r  ~ l e r c l n g  a ~ r  
p~ate~ o f  t he  s~xpendm~s tmo~ o f  e b t ~ i n S ~  haw f a e i l t t l e s e  
inel~dlng dry  p l a n t  ~ e l t ~ .  new ~ I n e r y .  ~a~ t u t o r i a l ,  and 
r a r e s t  o f  a11. S k i l l e d  1~her f o r  the p ~ d u e t i ~ n  of  ~ add~tlona~ 
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mil l lo~  e a ~ i ~  F~rYF te  meet the r e ~ t r e ~ e m t s  of  an 
a ~ v  tne~ease~ fa~' beyoad the i~  nrt~ inal  eeneeptle~tl o f  
pre~lene  I ~ m e ,  ted by t~e ~ r t ~  e~ b~as , |  of  the l a b ~  
d l f f l e ~ l t i ~ e  d~e t~ e~mpetltion and I n e f f i c i e n t / ,  i n ~ f l e i e n e ~ ,  
tndlffm-t~m:m, etrlkes, and hi~ turnevel.  ~ a t  w~e dr~In~ the 
~ar~ t n e t d e n t a l l ~ / |  Of the p~b lem ];n'esent~ ~ the a Sttr. 
Of ~ ~ r ~ t i o n  of  ~ l ~ c i ~ l  ~ ~  in the face  of  a ee~to~m-la~, 
of  t oo l  ~ ,  ~ ~  mke~-e ~md a l l  ty~ee of ak i l l~d  ~ r k e ~ ,  
of the dolaF ~trt~ L,~c~n~o~ie~ee of a ~a11:~re ~f a ~ p r ~ r ~ t ~ c n ~  
to eono through in t ~ e ~  
~wr~ the  l a y ~ n  wa, 
~1~80iC~tS, ~ 

They @~ e~ te e tate !  
¢ 

o f  all these obetaclee and hundreds 
o~th~r tet~Y~, i~n~ran~ or only v n ~ o l y  

"~he s~eeifleatiene were of neeeesltF ~a~ll ~ ttmee to 
meet the var~.,ue tr~bYe~ ~.~c~ arose f~ tim, to ti~. One 
o f the ear~ test obstacles s n ~ m t ~  ~ s  with Frlmer~. In 
noteber and ~v~e~ ,',f 1917 beth R~m~n~on and ~e,tern were 
ex~-rlene~ng considerable tr~ble with har#~flree and ewmtuell~ 

t h e i r  t~ri~e~ a ~  adop~e~ a diffm-ent ~ to nvercnme 
thie d i f f i c u l t y .  • 

I have a l ~ a d ~  to ld  you ab~at the Yrankfor~ t r i a b l e  w~th 1~rimers. 

~ere are ~w- etho.~ mnuf~,e~urer~ ~ .~ld noth~ but .w~Ire m~l arms 

cartrld~ ~ o  had s ~ l l a ~ '  trc~ble, ~:t w~th a different T n ' i ~ .  ?hey 

dtdn*t ,.~e the em~e Ort~ .  "Onn~td~b~o t ~ u b l e  ~ e ~ i ~ n e ~  wltb. 

blown pr~.r~. ~ l s  ~, f ~ a l l ~  ~ v ~ . r ~  by ~ r l n ~ n ~  them in,  ae was 

done by the ~ , ~ n  and l a t e ~  ado~ted by the Fr~ne~ and F r l t l e h .  l ~ i l u r e  

to ex t rac t  in the r i f l e  ~ae annth~r i ~ l ~  e~c~u~ter~.,  Yhts was 

remedied by the ad~tien of a l~er ease." ~nat le uhat th i s  ~ l e t  

s a ~ .  ~ t  they di~ not o ra te  t ~ t  ~ e r ~  they adopte~ the ~ardor case 

right away t h ~  fo~_nd t ~ t  the~e s m  O a ~ r i ~  b ~ a n  t~ ruFture in 

mc~~tne b~nm, and t~dlatelT they ~ere saueed to ~ bae~ to the softer 

nne a~a~n. A l l  the m~chlne bun p~eple were eryln~ for eefte~ easee and 

al~ t~ ri~e r~~ ~te~ a ;~er eaeeo 
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• At one ti~=e gyw~tlen~f  the b u l l e t  in fl~t~ht d u ~ t ~  fi~-In~ t e s t s  

retarded .production. .~ ~ ~o~Id a ~ u l l e t  ~ t e  in f l i g h t  &~-In~ f i r i n g  

t sars  ~ we had been M k i ~  t h ~  f o r  ~ r ~  in t t ~  o f  p ~ e e  and tho r  

did not ~rate? ~ ~ s t a r t  -to ~k~.~ a thing llke that  yon're ~ t  & 

e ~ l ~  group of  s k i l l e d  p ~ l e  ~ o  ~e them a1! the  t i ~ ,  I t  ~e t he  

only th ing  t h ~  d~, Y ~  ov~r~o=e these  d i f f i ~ l t i e s  and kn~w what 

th.e~r a ~ .  Then ~ e n l ~ ,  you ]~t~ en~t gr~at  q u a n t i t i e s  to v a s t l ~  e0rpaaded 

f a c ~ l i t i e e  and the~ r ~  i n t o  d i f ~ i ~ i t i ~  and the~ do not  knew ~ e r e .  those  

~ i f f t c u l t i ~ S  e o ~  f m ~ ,  Yhts is  n~t l~e ~1~ng a Ja~-~m~fe  or a r a ~ r ~  

~hen ~ ~e & .~. ~mlfe or ~or a~-co~,dln~, ~o speelfi~-ons it is 

mAe, but ~h:en ~ ~ e  t h i s  ¢artr i~4~  ~ he.v~ to ~ k e  i t  funct ion  

b ~ i ~ e ~ )  ea~d. i t ) e  a thtn~ t ~ l l  o f  e~Ioslve~, I f  ~ ~ a ~  i t  ~o the  

~ l o ~ v e  w~.~ ~ o f f .  the  c a r t ~ d ~ s  ~ not hold  the  ~ l o ~ . v e  in r i g h t ,  

In t h ~  ~ p a ~ h l e t  

~ t e r y  of  the  .~anuf~e~n-e 

s t a t e . h i  

=hleh ~ e  ~ _ ~ r r ~ t  got ou t ,  

of S ~ l l  Ar~  ~ n l t l o n " )  th~r~ i s  t h i s  

~ t e h  l~ vez~r s ~ n ~ . f ~ n t t  %..~re ~ o r t ~ t  ~ h ~  e q ~ i ~  

or f a c i l i t i e s  in ~[rJ.~e~)e and e ~ r l e n c e ,  or  ~ a ~  ~ y  be ~ e ~  

' a ~ r t r ~ d ~  b r a i n s ' , "  In o ~ r  vmrds, i t  l e a  th tn~  ¢ n n e e r n t ~  ~h~eh 

~f ~ u  d o n ' t  knew a l l  the  t rrm~lau tha t  ~ e  u~... ~ y ~  t ~  ~ n  Itt~e 

the v ~  f i ne  ~ i n ~ r g  ~ o  ~ere in ~ h a r ~  of  the  Or~wn .Cor~ and $~at 

p~odu~tton, t h . ~  do not n~eena~-~l~ ~ very  f a r  ~ l t h  i t ,  

At the  b ~ g t a n t ~ ¢  th~ ~or~d ~h~r. t h r ee  F~ar~ ~e~or~ ~e w~nt in ,  

~ t ~ ; ~ t ~  ~ s  had a l~r~e ordez, f r ~  f o r e i ~  nat t .~s an~ one of  c~v 

o f f i ce r s  f ~ m  ~ o r ~  Ar~enat r u ~ n e d  f~on the  A r ~  ~n~ went with 
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them (T~tt  was thwee ~ b e f o r e  =e ~mt  i~rto ~ r  and from t l ~  to 

t i m  ~ o f f i c e r s  did r~nl~n a ~  ~,  with these  .people. One re~t~ned an~ 

went with 2~mln~ton A r ~ . )  ~ e e  people  produe~i  d ~ r ~  the  Werld ~ar  

over l e ~ . O 0 0 . C ~ O  e a r t h .  

produced t ~ t  in ep~te  o f  a l l  

Yhat ' s  qu~te a l o t  o f  e a r t r l d ~ e s .  The7 

t h e i r  d l f f i ~ t l e s .  Un~t.e~ s t e r e s  C ~ r t r l d . ~  

C o ~  ( t h ~  al ,~  had am o f f i c e r  from ~ o r d  Arem~al who war t h e i r  

= a ~  ~md.de) Fred'~eed s ~ t ~ L ~ ,  l l k e  ~ 4 , 0 ~ , ~ .  ! am r ~ m b m r l n g  the,,e 

f l ~ , ~ s  and ! mat hn, ve t h ~  wr~n~, The Winchester  R ~ t ~  ~ C - : ~ ~  

thJ..n~ l i lm  40,000.~30:  Peters e,m~rS.~ Ce, ny~ny' s o ~ t h i n g  l l k e  84,0~3,000T 

f f ~ t t ~ a l  ~ rass  and ~ 9=be C o C o  20,000,000,  o f  Whleh p r a e t l e a 1 1 7  

~,~ne w e ~  u~ed~ ~ ~ I  had to be  sm.apped. That ~ a t r ~ e n d o u e  c o ~ n 7  

which ~ never  ~ ~ the c R r t r ~  ~ a c t u r l n ~  b~miness b~fo re ,  

and ~ t h e f t  t ha t  the~ would ge t  r a r e  ~ u ~ t i ~ n  f ~ u  them than from 

an~ o t h e r  ¢o~pm~T in the ~h~t~ed ~ t e ~ .  C ~  ~ and Smal 

prodnced ~th~n~ - zero-! Dominion Arsenal  ~rodu.c~ o n e - ~ I f  nd l l~on ,  

and the ~ r i t l s h  ~ v ~ r n ~ m t  n, ne. 4 , ~ e O C ~ ~  ~ r o  ordere~ f r . m  thm~ 

but Lhe~, d ldn~t  ~ in to  pr~du~t ion  by the  tt~m the  ~ r  was o v e r .  That 

18 a v~r~ ~ tab le  ( i n d l e ~ t i n g  t a b l e  on b ~ e ] ~ ' ~ a e d ) .  ~ ~ - ~ o r d  

produced 70.00~.000 and 1 1 ~ I n ~ o n  1 .219.000.000.  Th~r~ ~-s a F r ~ b l ~  

The n~ tura l  thL,~, ~hi~h occurs to 7e~ le  t h i s !  I f  e ~ b o d ~  s a i d  t h i s  

w~ a ~ v e ~ t  ear t~ ld~e  and we ~ t  in  a J ~ .  in t l ~ e  o~' ~ r .  in s t ead  

of t h i s  t h l ~  g o n g  ~ - ~ t h l y  and u~ ~ e t t l n ~  g r e a t  p r o ~ e t l o n  r l g h t ~ r  

l~m,d a l l  k i n d .  o f  t ~ b l e ,  they m u l d  a~V! "Ordnsne~ Departnemt 

t n e ~ f i e ~ e n e ~  or ~ tne~*',~i¢len¢~ o~" Government Ine f~ le tene~o  n 

what h=Fpmed? We h~d a l l  t h . ~  ~ . z ~ l a l  f i r ~ .  "2h*7 had people, who 
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knwr how tn do i t .  When t h ~  ~ to  ~ n  .Into t r e b l e  ~ay dq.dn't t h ~  

t e l !  each o t h e r  how to  do i t ? " .  you r~y  say .  Yh~r dtd~ ~e  soon as  t h i s  
t h ~  f o r ~  

th ing  s t ~  an a s s o o i ~ t l o n  o f  ~ 1 1  a ~ s  ~ I t l o n  ~ n ~ f n e ~ m ~ r r n ,  

w h i ~  ~ s  m r s  o r  l em |  o f  a s~m~-igover~r~t  a ~ ) ~ ,  em,tl ~ two s ~ k 8  

they h~d a m e t L ~  in  I ~  T o t a l i t y ,  W h l ~  ~ m ~  o r  l ~ s  o f  a v a ~ l  

~o.~t  f o r  a l l  th~se  p ~ p l e  f r c ~  ewr~r  one o f  t h e e  p l m l t s .  ~ t ~ n ~  

~ r l t~ sh  o f f t c e ~  and l~m~l~ f ~  ~ n a d A  and ~ else ~ e  kne~ 

thin~ a b . u t  the  ~m~ll a ~  ~ n ~ S  o r  ~ u l d  h~Ip~ ~ ~ a l l s t s  frm~ 

aI1 ~tnds  o f  p l a ~ .  ~ am p r o f ~ s ~  l*ro~ ~ m ~ ~ I t l ~ ,  e t c . ,  a t t ~ t e d ~  

~hen Re~tn.~ton ~ t r v~ ) l e  ~ t h  thelr p r ~ r m n  they L.~edlately ~lled 

~pec~al ~ t ~  and p~le ~ n t  ~h~r~ Iv~m ~ p l a n t .  Ther~ was nO 

hol~n~., ba~k on account  o f  o o ~ p e t l t l o n  o r  J e a l o s y .  l h ~ r y b o ~  was t r y ~ E  

to win the  war. When R ~ t ~ t o n  ran Into t ~ b l e  t ~ n l t ~  ~ t a t ~  C a r t r t ~  

.~1~ ~end p r t ~  and e ~ t ~ n e ~  o v e r  ~o s e e  Lt t h ~  vould f l n d  out  ~ t  

the t r ~ b l e  wag. They ~ l d  c a l l  a met~n~ o f  gh~s r o l l  

a,soc~&tion aml t ~  t ,  f i n d  ~ h ~ .  the t ~ b l e  ~ .v  and a l l  th~ b e s t  b r a t n s  

in the. o ~ m t ~ 7  ~ t h~ r~ |  t~tt wren ~ the7  r~u In to  a l l  k-lnd~ o f  t~oub le .  

?he~ ran in to  so ~ h  t ~ u b l e  t h a t  s o ~  o f  tl~es~ Tmo1~le neve~ ~ t  to 

f i r s t  base .  The K~t lona l  ~',ae~ and ~ ~nbe Co~pany, which w~r~.. 

~ a c t u r e v s  o f  t u ~ s  but  not  ~ r t r t d ¢ ~  n ~ n n f a v t m ~ r ~ ,  t~rn~d - ~ t  

cartriO4~.,es ~ h l e h .  an ~oon a~ yrm b ~ m  s h o o t t n ~  them in the  guns .  ~ d  

blow up the  p ~ m .  The ~ r f d ~  l o o ~  . f ine.  They dtdn0t  have  h ~  

P~e~~. T~x ~Id e~e¢~, the  p r ~ s s ~ .  ~hat  ~ t h e  t ~ b l e ?  

~hen ~ t~X~ a b ~ e  ~ t r t ~ l ~  and ~ t  t t  t h ~  t h i s  s o r t  o f  a 

p r o ~ t t ~ o n  ~ l ~ r e  to l ~ v e  i t  rode ~ s ~ f t .  i f  ~ d ~ . o t  have  i t  

~ f t  i t  ~ m ' t  ~ in ~ ~ e ~ n ~ s .  ~ m  you pwt ~t t h e / t h e  

a m  m n n f ~ e t ~ r ~ r s  



!r 
f i r s t  ~ ¢ h  the  i t  ~ ~  i t .  T h ~  ~ l w ~  to  s - l i e n  i t  ~ a t ~  by  p ~ t t l n ~  

it  i~ the f i r e ,  s n n ~ a l l n ~  i t .  You ~ e n  d~Ir~ ~ t ,  ~ f t ~ i n g  i t  

[ ~ r k ~  i t  ~ f ~ 1 1 7 '  ~ g e t  to  the  po in t  ~ i t v s  a f i n i s h e d  c a r t -  

i. ridge: Then ~ have to et~ softening the h ~  because that has to be 

hard and s t r ~ .  S~f t  br~s~  l e  ~ b ~ s s .  ~ - ~ s  lau' s t ~  bw~ss.  

Soft brass  w i l l  s t r e t c h ,  but  i t  ~nn0t break o f f .  

eh~ber  o f  th~ ~ and ~ ' t  e x t r a c t  e,Mily ' .  I t  

I t  w i l l  s t i c k  to  the  

i s  m r s  lt}~e ~ t y .  I t  

~oe+ n~t h a ~  ~ a t  s t y .  In the  head o f  the  e~r tr~d~e  i t  ~ 1 1  ~ 

and l e t  t h e  ~an o ~ t .  ~e had a l o t  o f  t r~ . tb l e  l l k e  t h a t .  The~ t w ~ t  

them how 

On 

~o,,~ld come on t  ~ d  blow ~le's eyes ou t .  

that ~efo-r . ,  a ~  they  ~atd~ m ~ ' e .  

the~e ~ t t ~ l e  d ~ s ~  so e ~  f i t s  i n to  

crescent 

to mnke the ~ o f  the cartri~e hard but then the/~ to 

the elde. e~me~re ~r~m half ~u~7 u~ to the b~. an~ the gas 

People  had had table with  

we ~ne~ the  e ~ s e  o f  t h a t .  Yon ~ut 

t h e  o t h e r  and i t  i ~  a ~ r t  o f  

in the one, d r a ~ .  o~t  a s~rea~ in the" b r ~ , s .  You cannot see i t  b~.t 

when ~ f l r ~  the ~un i t  ~ l o ~  u~ and ~ t e  o~t ~ eye . "  ~ they'  r t~hed  

all the engineers o ~ t  t ,  th lB nl~ce to . p ~  . t h e e  t h i n ~  e~t so theT 

wo,~Idn't touch e~ch o t h e r .  They did f i n d  e~e or ~ t h a t  t o n c h ~  and they  

e~read t h ~  e ~ t ,  bu t  t~b~ ~ t i l l  h~d the  sn~e t r o ~ b ! e .  Yh~n they  e a ld :  

" I t  is  i n c l u s i o n  .of s l ~  in ~ b r a e s " ,  so they  had ~ l l  t h - m t ~ l l u r ~ i o t s  

at the br~ sills ~rk ~ry ~rd to ito~ the inclusion of the 8 1 ~ o  T h ~  

~ t d :  "Yhe~e ~ p l e  and t h e s e  ~ l e  ~ t  i t  and t h e s e  pQo~+ l e  do ~ t ,  and 

they are  ue tn~  t h e  ~ b l ~ e e .  ~hnt nbo~tt tha t~  m I t  i s n e t  t he  bwaam. 

~nere a re  a l l  k i n d .  o f  t h t n ~  

toe fa~t  w i l l  ~ i t .  I f  y~u. run the  ~ s o ~ t  mo ~ draw tboe@ too  f a s t  

~ou e ~ e r s t r a l n  the  meta l  ~-~ t h a t  w i l l  do i t .  T h e  d l d n ' t  know t h a t  a t  

th~ t i ~ .  
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At ~ k f o r ~  A r s ~ , l  t h r ~  o r  f o u r  y e a r s  a ~  t h ~  had a s L ~ i l ~ r  

t rouble  ~ l t b  t h e i r  c a r t r i ~ .  I see  a g ~ m t l ~  s l t t l n ~ ,  in  f r o ~ t  o f  

d t ~ o w n ~  a v e r y  . b s e u r e  ~ . e  o f  t h a t .  

I do not  s e e  how he  ~ ! ~ e . v e r e d  i t .  I d o n ' t  

I m~ w~11 i ~  t~ ~ t t  t h a t  

t h i n k  I ~ ~  e v e r  h.~v~ t h ~ - ~ t  

of St. In k ~ t n g  t } ~ t  ~ : ~ - r  from b l o ~ n g  out  t h o r  ~/ 'In~ i t  i n . .  And in 

e r i ~ i ~  t h a t  p r t ~ r  I n . t h e  ¢ a r t r i , ~ s  a r e  ~ r t e d  on the  Ins1~e ~ a 

s t e e l  s t . ~  and i f  t h a t  s t ~  ~ r ~  a l l t t l e  b i t  o f f  c~m~er ~ t h a t  t~m 

~ o r t  ~ s n ' t  ~ ~ t h e  c r l . ~ L ~ g  ~ e h i n e  c r i ~ d  t h e  ~ l ~ r  a l i t t l e  

~ r d e r  on one s i d e  t ~  on t h e  o t h e r  I t  t h r e ~  a l ln~ o f  s t r a i n  down t h ~  r~h 

t ~ t  b r ae s  and l a t e r  on t h e  b r ~ s  wo~ld crae~.~ o ~ n  tn  the  g~m. Al l  mzeh 

o~scure th.in~s as  tlm~ y ~ ' v ~  ~ot  to  look  out  f o r  i n  t he se  c ~ r t r i ~ .  

There ar~  a thrn~s.~.~nd and one o f  the~.  

! could  s t a r t  in wtt~ the  pr l ,a~r  an~. t e ~  y , u  ~ t  ~ l ~ t  h ~ u e n  to 

that o r  I con!d s t a r t  in  ~rlth the  ~O~.l~t and t e l l  y~u what ~ . ~ . t  h ~ ' ~ n  to  

that ,  ~nd then th~ c~ee.  t co~ld t ~ l  ycza, f o r  ~ ~ ,  t h ~  yrm ~ e  

those r ~ r ~ r s  nn~ yrm ~hin~ t h a t  v t t h  a~ l  t he  eex~ ~ . r ~ e e  y~..~'ve h~d you 

a r e n ' t  ~ v ~  to  he.re a r ~  t ~ b l e .  Y ~  h,~ve ~ nns t  ~ 1 1 1 ~  ~ n  ~ L ~  

on the~ ~md y ~  th~ pr lmers  m~y blow o~t ~n yrmr ~ c h l n e  ~m~ ~ t  ~ yrntv 

m , ~ n ~  gnns.  The p r i . ~ e ~  nay be ~ e  o f  ~ t a !  t h a t  ~ th~nk is  J u s t  t h e  

r ight  h ~ . ~ e s s  b~t  -you ~ ~e t  n t e ~ I r ~ e  o r  h a n ~ f ~ r ~  ~ u s ~  th~ b r a s s  i s  

a l i t t l e  too h~r~., o r  y~n ~ r  ge t  p ~ n c t ~ l  ~ r i ~ r ~  ~z~c~u~e th#~ b rae#  o f  

c o ~ r  t h a t  y~u v~J~.~ the  ~ i ~ r  o~t  o f  (~ ~ ~ it out  o f  e l  t ho r )  i s  

a l ~ t t l e  toe ~ f t  ~ yrm~ f t r i n ~  ~ n  ~ e ~  through i t .  You ~ v ~  n ine  or  t ~  

d~fferent  t ~  o f  f i r ~ n ~  ~ n s  in t he  ~ I f f e r e n t  ~ac~Ine ~ m s  and r i f l e s .  

~o~e ~ y  be s h a r p e r  than o t h e r s  o r  have & d l f f e r e n ~  r~di~s  nm t h e  corner~ 

s o ~  ~ b e  f l a t  w i t h  a s q . n r e  ~ g .  or  ~ometh~t, l i ~ .  t .~at and one  a e t ~  on 



F r l z ~ r  d t f f e r e n t  f r o u  the  o t h e r  no you ~e~ ~ e  p ~ e t u ~ d  .Fr.i~,-~re 

in e ~ I t e  o f  e v e w / t h t n g  ye~ c~n d~ a t  a ¢ a r t ~ l ~ e  f a e t o ~ ,  Yo~ ~ y  

l e a ~  ~ r t ~ e ~ .  ~ ~  t h e . ~  . f  t h e  ~ r l ~ e ~  ~as  m ~  e s ~ .  Te~ can 

get ~ I r e e  ~ I c ~ ,  a~ ! t o l d  ye~ ,  caused  a l l  t h a t  t roubYe a t  F rank~ord .  

~ t  l.s ~ r t i ~ a l a r l ~  bad  ~n ~n a t r ~ l a n e  er~nehr~alzed g~no I t  shoe t~  ho le~  

in ~h~ p r o p e l l e r s  and ~ e l l e r ~  ean~ot, s t a n d  nany  h~ lee  in th.e~ b e f o r e  

theY a r e  w ~ e d .  Yo~r pr l r~ere  ma~ d e t e r ~ o r a t - e .  ~e have  l~d  F r l ~ e r n  

m~[e h~re  ~hlch  we t h a t  ~.ere, 1>effec t ,  and have s t o r e d  them f o r  t h r e e  

or fou r  ~ r ~  and t h e y ' r e  al.~ r tRht~ 

s tore  the~  f o r  a c o ~ l e  o f  y~,.ar~ an~ 

~ t  send  ~he~ to t he  t ~ 2 o 8  .~nd 

t.he~ w~n*t ~heot  b e ~ e  sone o f  t h e  

che~cals h~ve reacted wtt~h ~e~ of th~ ether ~ ~ e s I S .  

~e had one o f  the b ~  c~er~al c~rtrldge c~e~iee Just three e~" 

fo~r ~ r s  a ~  s e l l  us  n l l l l o a s  and  m i l l  lone  o f  mun~.~ o f  .2~ e a r t r t d ~ e e  

that were pn t  t h ~  a l l  t h e  t e n t s  t h a t  a l l  t h e  a a r t r i d g e  ~nn~fztet~re-rs 

Imew a n y t h i n ~  a l e u t  m ~  tn a y e a r  o r  so theT ~ n l d n ' t  s h e e t ,  I t  was a 

~zmer~aqtl ~ a e t n r e r .  I t  ~ s n ' t  the  Ordnanee ~ r t ~ e n t .  One ~f  t h e  

obs~/Ir~ trOVJtblL~g t ~ t t  ~ Oec~:lr ~ I t h  p r l ~ r s  I s  i l t u g t r a t s d  l~r t h e  f a c t  

that out  in  fia~, P e r r y  in  19,'~J. t h e y  had N a t i o n a l  Match ~ i t l o n  t h a t  

~uddenly b ~  ~ h ~ h  p r e s s u r e w ,  da~-~A~n~ ~ m s ,  or  t h r e a t e n l n ~  t e  

d a ~ e  ~ m s ,  ~ theT c o u l d n ' t  unde r sUm~ ~h]r, Yh~r~ ~l thdrww ~ t h e  

~ l t t o n  from ~er~rlce r i g h t  t h e n ,  S ~ I  y ~ a r s  l a t e r  their  ~ d  ou t  

that In t h n t  ~ r t i ~ l Y a r  ~ r t r t d ~  t h ~  had a d o r e d  t h e  ~ h l ~  t y ~  o f  

primer i n s t e a d  o f  t~e  £m~ytc~n tT~e .  ~.e ~rr~pen~ t ype  h~e a h o l e  s t~rai~ht  

through the c~ee fr~ ~he pri~er to let the gas Into the ~ o ~ r  ve~ ea~!l~. 

In the ~ r t c a n  F r t ~ r  t h e  ~ ~ to  gr~ a r r n ~  ~nde r  t h e  a n v i l  ef t h e  

. ~ r t ~ r .  I"~  g n t n ~  t o  draw a l f t t l e  s ~ e t c ~  to  i l I u s t m t e  ~ a t  I ~ n .  
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~ere', a prlz~r ou~, very ~reatY~ enl,r~. 

r~&~e bore. 

here i s  

that down on 

~ro~*nn 

~ I s  i~ the  h ~ d  o f  the  ~a~ t -  

In the  head o~ th~ e ~ r t r l d ~ e  t be r~  ie a ~ t t l e  r ~ d ~  and u~ 

~ r l n ~  nd~.~n~. You w t ~  ~h~d t ~ t  ~he~ t h i s  h i t s ,  i t  ~a~he~ 

t ~  l i t t l e  ~ o l n t  and ¢ra~he~ i t  ~ d  c ~ e s  It  to  ~ o ~ f .  

tw~ l i t t l e  h o l ~  t h e ~  f o r  the  f'l.a.w~ to ~ t h e .  ~ t ' s  t he  

t y ~  o f  ~ a r ~ r ~ d ~  ¢as~,  ~hts  b~r~ :  the  i n s i d e  Or the  e ~ r t r l d ~ e  ,~d 

do~  h~re  b~tnC ~he ~ , ~ ~ .  Our t y ~  of  ~ r t r l ~ e  ¢a , e  18 .~de  ~u.st a 

l ~ t t t e  d l f f e r e ~ t  ( d r ~ r ~  e~:~tch on ~ ) .  I t  hae a ! t t t l e  p i e c e  of  b r a s s  

~nslde o f  i t  ~ e ~ r ~ t e  f r o ~  t h e  c a r t r i d g e  cn~.e c~fi~.ed the  ~nvf l  t h a t  y ~  ~ s h  

the ~ r ~ r  ~ t u r e  down with  ~e~n the  f l r ~  ~tn  h i t s  I t .  ]~ r e~s  • ~ n "  

p r ~ r  ~ I x t ~ r e  nnd h~re  !~ the  a n v i l .  Yh~re a r e  l i t t l e  ho l e s  t h ~  t h e  

anvil  ~.~ in th~ n ~ l e  of' the ~ r t r i ~ .  ~ s e  th~rr~ is  a v ~ t h o l e  ~ re~ .  t h e  

can ~ ~nto the  pg~d~r.  In ou r  own ~ r t ~ e r ,  ~ ,  ~ n e ~  ar,.~m~ th~r~ ,  

t ~ r r ~  h-er~, ~ ~ (tl~n~trat$~g). ~t ~ to  tu rn  a ~ r n e r .  ~w~r~o~v  

t ~ t  t ha t  ~ w ~ l d  g e t  ~ .ch  ~ r e  u n l f o r ~ I t y  and. & c ~ : r a ~  i~ y~u u~ed 

the ~ l ~ a n  t ~ e  ~ , r ~  the  g~8 ~.~d a ~ t r n ~ t  ~hr~ t .  A l l  th# t ~ t ~  a t  

Yr~n~ord ehowed t h a t  i t  ~ e  f ~ r  ~ t t e r .  The7 ~ t  i t  o~t a t  t ~  F e r r ~  nnd 

t h ~ . ~ n  to ~ r t  ~ g h  ~ r e ~ r e m .  Yh~ ~ n ~ e r  e e e ~  t ,  be t h a t  ~ e t t ~  

the ~ ~a~ b r e ~ i ~  the  ~ l e r  gra~ne in ~ i e c ~ .  

~ho~t at  the  po~der  g r a l n ~ ,  t h ~  were b r t ~ t l e .  ~t~ 

p l e c ~ .  ~e ~ e  ~ o ~ . e r  f i n e r  ~nd t t  ~ r n s  n , r ~  q u l e ~ I y  ~ d  ~ause~ h~,~ 

p r e~ ,~e~ .  ~ h ~ e  a r e  ~one t h i n ~  tb~ t  can h ~ ~  to  ~-~rt~erS. 

~n~t ¢~n h a ~  to  ~ a r t r i d ~  ~esY Al~o~t ev~r~thtn~.~ tn the  w~rld .  

go t  

I t  e s n ' t  

t h a t  

I t  ~ ~ u ~  a ~ t r a i ~ h t  

i t  ~aehed t h ~  in to  l i t t l e  

to hol~  t h e  ~ f d w r . ~ s  in .  I t  h ~  to ~e s t rnn~  

e r a S .  I f  i t  e r a s e s ,  

~h~n gh~ e~rtr i~tge  c a r e  

One i t  le%s tha ~ or~to 

i~ ~annfao tu red  i t  i s  

around the l~a~o 

o~ th~ t r ~ b l e ~  i~ 
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¢~. .~trnet~ at  t~e ~ t h  t~ ~I~.. the t ~ l ~ t  ~n. I t  ~ s  t ~  h . ~  that 

~11e*. ~ t l ~ t ,  a ~  th~ t r ~ s  h ~  to be f ~ r l y  ~ r ~  a t  t~.at ~.~Int t~ 

# 

0~.~ct~ do f t .  T.~ -I~.X o f t ~  fln~. th~ h~ndte  . I '  t ~ .  O ~ ! l ~ t t ~  r a z o r  

c~.c!::erL I t  t s ~ t  o ~ l y  t h e  c a r ~ r l d g ~  t h a t  ~_.~.~ i t .  ~ .h~,~. a ~ r ~ a t  d ~ l  

of t r o ~ b l e  g~t t ln :~  ~ f r ~  th~.t ~ s o n  er~,~-~,An~,. ~ ~n~-r ~t  t h e  t 1 ~  

soft  before,  t he  ~ . . , . e t  ~ T~t  I n ,  t t  ~ t t ~ n ' t  ,~a~o~ c ~ ¢ ~ ,  I~ you d t d  

tha t .  ~ ,en  you: r ~ t  t h e  1 ~ f l ~  In  I t  ~ u l d  c ~ t ~  ~ v n .  o r  t f  y ~  ~ t e ,  i t  

, ~ t ~ t h  in  t h e r e .  I t  w~1~  be  ~at  o f  ~.~n~, I t  ~ I d  ~t~h tn o r  ~ 1 1  

0~t i~ a ~eh~.ne  g~n f r o ~  t h e  v~ry  ~ o l ~ r n t  ~ ¢ t l n n  o f  t he  ffx~. The 

~ f f ~ . ~ . t y  ~ s  ~ t n ~  a ~ n e ~  In be tween ,  s o f t  e r t ~ n  ~o t h a t  ~Lt 

~.~l~n't err~e~' ar~ ha~..non.~h so a~ t~ hn1~ ~ e  ~m~let. They ~ In to  

~rt of  th~ r~rl~ ~nt t.~*t us~.~ B~tlsh cnr~rld~e~. 'Yhe ~ritlsh e~rtri~s 

the on!y  o f f e n d ~ r ~ ,  Y ~  ~ . d ~  t a ~  a l o t  .of t h ~  rm~ ~ t  ~ha~e th.~. ou t  

on the ~ r ~ ' ~ .  I t o l d  ~ ~ r ~ t h l n g  a ~ l t  t h ~ e  ~ t y  ~ l ! t ~  an~ ~ . . . t  ~ I l l  

One of  t h e , ~ * *  t r r m ~ I ~  ~ ~ v e  ~rlth c a r t r 1 ~ . t ~  

1~,~ ~n th~ r t f l e o  Trm t ~  t ~ l s  ¢ a r t v " t ~  .xn~ ~ .~e  I t  

t o d a y  i~ t ~ e l r  g t  t~r.-- 

rmz~ ~ r ~  nn~ t t  
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wil l  ext .r~ct  ~I~ In a r i f l e .  I f  ~ u  em~e 

a r i f l e .  ~ ~ sm~. " ~ k e  t t  ~ . "  B~t r~s 

i t  r e a l  ~ f t  i t  ~111 s t i c k  in 

I said before-, if ~ m~ tt 

rea l  hard  

You ~ u l d  

i t  w i l y  r ~ t u r e  i n  a ~r~ehtn~ ~ n ,  so y~a ~r~ ~ , ~ a ~ n s t  i t  t h e r e ,  

have t o  ~ t ~  k i n d s  o f  c a r t r ~ d ~ e ~ ,  one  f o r  r i f l e s  and ~ e  f o r  

~Ine ~ms, or ~r caPriCe Is a c~,~re~i,e. If ~ ~e the~ very 

~ f t  f e r  m a ~ i n e  guns eo t h a t  t h ~  mn't ~ t ~ r ~  ~ ma~ h~v~ the ~a 

pulled e ~ f  beca~x~¢ the  r~artrld~;e ~s eo ~ - d  t e  g e t  ~ t  o f  

gets her .  ~ e  e ~ t ~ a ~ t o r  wtYl ~13 .  the  r t ~  r ~ h t  o f f .  

The san~ ~ ~ can h~ve a t~  I r l n ~  of  t r o ~ b l e s  w~th b u l ~ e t ~ .  

th~ ~n ~h~n it 

I can 

t e l l  you a ~ l e  l o t  o f  t r r~b%es  t h a t  a r e  n o t  ~ I F  common. ~ l t  a 3.or o f  

u n ~  ones  t ~ t  ~. clo r a t  e ~ r ~ t  t o  h ~ e ,  Trn~ r ~  c a r t r i d g e s  f o r  

~r~ and y~ar~ ~t a place l~k~ i~..~r~ ~.nd al~ of a e~d~.eu a t r ~ b l e  

~ i l l  ~ o~zt a t  y r~  t ~ t  ~ n ~ r  h ~ r d  o f  nn~ yrm d e n ' t  ~ r r ~  t h ~  r ~ s o n  

for i t .  Those t h t r ~  ~ l ~ l ~ r  t h e ~ l ~  in t t ~ e  of war ~ e n  ~ ~ v ~  a 

l e t  of  n ~  ~ d . s  ~n ~ e  ~ b  whe d ,  nn t  h~.ve ~ r t ~ t d ~ e  ~1~nee ~ d  

c a r t r i d g e  brains. We ~t h~ve c a r t r i ~ e  1)r~ns and cart~Id~e ~ri~nce. 

as It ,ay~ in ~hi~ bnok. ~ h,~d a great de~lef 

cali~er pistol cartridges dur~n~ th~ World War. 

that ha r t~  ~verr to t h e  p r e s e t  d ~ .  

~ l~.d a c r ~ t  ~ny of them s t ~  in  

t ruubYe ~d th  t h e  . 4 5  

IeY~ J u s t  ~ n t l e n  one 

~ . e  ~n a w h i l e  d~rirk~ t h e  ~ n r l d  War 

the  b a r r e l  n f  th~ r e ~ l v ~ r  ~ r  

~ n  y~u ~:~t r e ~ y  to  shoo t  and p s l l e d  t h .  t r t ~ e r  t h e  

t h .  b a r r e l  o f  ynu r  h i . t o 1  o r  r e ~ l v ~ r  and 

in  t h~ r~  e v ~ .  T~I w~uld ¢e¢~ 7~sur ~ m  

i f  i t  

d ~ d n ' t  

wet- a ~nd mtrnn~ one, w~mtl~. ~e 

~e barreY, or som~tlm~ yvm'd s~e 

h~ve e ~ h  ~ to T~eh t h e  flr~t 

autorxtt I c  p ! ~ t o l .  

bu l l e t  ~ u ~ d  ~ h ~ l f  w~V do~n 

~tOpo Ton d i d n t t  ~no~ i t  was 

~n4 ~ o o t  L~atn~ the  next  on~,  

a ~e in the b a r r e l  o r  

tm  stuek in s b a r r e l .  The s e ~ n d  
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~ne o u t .  ~hat  ~ e e ~  s i I ~ .  The r ~ a . o n  for i t  ~ s  t ~ . t  t h l s  ~ ~ ,  

Unl, t~d S t a t e s  ~art~d~e C o ~  ( t h e y  a r e  t h e  one~ t ~ a t  ha~ the + t r o u b l e )  

used a certain kln~ of wa~ te ~te~f thelr ~11~t+, Tbe~ ~.~t the 

vax in the ~th of t~e e~r t r~dge . ,  O~her people at ~m~esen~ use shellac 

or a m l x t ~ r s  ~nown a s  ~,~. .0 .  ~ .  ~ ~ .  i ~  l i k ~  a s h e l l a c  or  ~nrn i~h .  

Those peop l e  ~er~ r ~ i n ~  a wa~ th . . t  s e e ~ d  f i n e  lint ~ne~ y~rd g o t  t h e s e  

ear tr l  .~,ee in  a r~.~l ~ t  eun ( q ~ l t e  a b l t  o f  wax wa~ ~me~ In s ~  o f  the~)  

that ~ ~I~ run down Into the ~o,~er charge. Yhe~ isn't ~h ~e~" 

in one o f  t h e s e  . . ~  c ~ l t b e r  e n r ~ r i ~ s  -.- f o u r  o r  f o u r  ~ o n e - h ~ l f  g r a t n s  

and about  t h r e e  ~ t n ~  o f  t h e  ~ e r  ~ . - l d  be c e n ~ l t d a t e ~  ~i.~h we.~, The 

r e ~ t n d e r  ~ '~1d  be e n ~  to  blow ~he e ~ r t r i d ~  In tn  t he  r~lddle o f  t he  

barrel a~ cm~se tro~b!.e. 

~ r ~ ' s  one m r s  th~n~ I va~n.t to  s~v ~b~,~t t h l e  whole b n s l n e s s  ar~ 

~hat !e t ~ a t  in  ~n~.~et~nl ~ b i l t ~ a t i o n  o r  ~nlng, ou t  to ~ . t  ~ a n u f a e t n r e r s  

to ~~acture war . n t e ~ ' t a ! n  t h e  r ~ a s ~ n a b l e  a~ .  ~ e ~ "  t h i n g  to  do and t h e  

th~.~ ~h~t SaT ssn,~ble man ~ . l d  do ~l~ be 

m~ch!nery t, ~n ~ Job, 

~ecanse ~ ~sn't 

Y ~ y  wcm!d not  

t ~ -  ~ , t  an~ , e e  who ]me the 

~nt ~ B t ~  to. n-ram ~ .  has  

fo~ ~ I . .  to -e~ve elo th '~  the Job of ~h~ shells 

the r~t ~chlnerT. Yhe7 flnd the fellow ~0 h~s 

i t  

e s ~ r i ~ e  t r l n ~ n ~  ~ c h  I n s .  - r  s e ~ e t h l n g  11ke t h a t  

s p e e l a l o  Tnn ~ t  out  t ~ s e  t h l n ~  In ~ t l t T .  

c a r t l r ~ e  m ~ I n e ~ 7 ,  You d o n ' t  r a k e  I t  on a l ,~the ~n~ ~ t ~ n ' t  ~ e  

0n a ~rI11 p r e s s .  Yo~.~ ~ I t  on s T ~ c l a l  ~ c h l n ~ r T .  You ~ k ~  I t  on m 

ca~ri~e loadln~ ~c~L~e or a oart~e primln~ ~ine or a 

conveyor b e l t s  and d~1~ i n t o  

theT're absolnte~y ~ I ~ I .  

he~Klln~ ~ c h l n ~ ,  o r  a 

~hieh lw & u t o z ~ t l e  and 

~ e 7  r~m on 

to h e l p . ~ I  

~ ~  e l t ~  a ~ ~ v ~ s  hands 

~ e n  yo~ ~ o~tt to f i n d  n 

c a n ' t  f i n d  ~ ' o ~  ~ .  h~s t h i s  ~ d  ~e is ~o~n~ te ~e ~rtrl~ee 



/ 
/ 

/ *  

of r#~chlner~ ~ c , ~  

: / 

the  ¢~ m a m ~ ~  h i m s e l f ,  so t tmt  

absolutely l l m i t s d  t o  d~tn~ ~ne of t~ thin~ to @o lnto ~ ~Istlr~ 

~ r t r l d ~ e  m e m ~ a e t u ~  o r  to  @~ te  anrb~dr e l s e  ~ n e v e r  d id  m a n ~ a c t u r e  

c a r t r l ~ e ~  and ~ t  him to stmr~ from t h e  grrmnd ~p .  l~erre ( l m t l e a t l n ~  on 

b~c~boa~d) ~ hav~ an ~ l e  ~ f  ~ t  h ~ n e ~  ~ s m  ~ dtd t h a t  - -  ~m d i d  

I!0 

not ~ t  a ~ ~ r e .  
- . • . • 

~r~r ldg-~ Oor~any,  P~ter.~ C~rtri~. Co m ~ y ,  

du~'In~ the  , ~ r l d  ~ r ~  t~ntted ~ t a t e ~  
: / . 

~e~t~rn C~x~tri~..,~,~ e~orxp.~r, ~mlnto.~t kr,~en~.l, an.d the  F r l t ~ s ~  ~ o v e r n ~ n t .  

United ~tat~ Cartridge C o ~ y ,  N~tlonal ~r~s s  ~nd C~r ~n~ .~ ry ,  ~md 

Cror~ C~r'~c ~n~. S~! Co~ny h~ve ~e out of b~.n,~ ~.nd are elos~ up. 

~ Pet  er~ 

~ b ~ n e d .  I~m~on A~enn! i s  a f o r e i g n  f l r ~  Of o~r~ the 1~rltlsh 

;ove~nr~e~t d~esn~t eou~t. ~o -~h~r~ ar~ y~? ~¢. ~ v e  I a f t  r~eord. 

Rvminct~n, ~ t n e h c ~ t e r  en~ W~stern,  ~md t ~ e  ( l n d ~ , t ~  on b~sekbo~r~)  

sr~ a!! t~.e .,r~wle ~e k~d before. 

~at 'n abeut 

at tent Io;~, 

the  ~ t o r y .  I ' v e  b ~ . ,  g l v ~  

i ' .~  go i~ to s t o p ,  

fcrty~flve m~ute~ ie t ~ l k  

C o I , n e l  ~ l ~ s s  ~ P t h ~ r  ~ ca l~  i t  " ~ r t r l d . ~ .  bralns" o r  " ~ r  "~w ~ 

very fetidly *~he ~~~Ity for c~,rtri~ hrai~. 

N~thtmT haw b ~ t  ho~  

~e r i l l  now t,at~ a t ,m m ~ t e  r ~ m ~  ~ r ~ . ~ l e  at the 

, ~mdtng  o f  the  b e l l ,  mt ~.ch t lme ~ l o n e l  ~ a t c h ~ r  w i l l  be very  g l , ~  

t .  ~ e r  ~ r  ~ m n t ! e n s  y ~  ..~y ~ t  t~  him. 



In o~e.~ t h i s  eonfe r~nee  ! f a l l ~  to ~ t l o n  the  

fact t h a t  ~lonel ~ t c h e r  ie th~ h~ad o f  th~ Or~a~nce ~eheol a t  Ab,~rd~m,. 

an~ ! ~now the  thought  t h a t  runs  th r r~u~  ~ min~ the  mlnnte  I m~ t h a t .  

~e ahould ~ave more ~n wlth the F r ~ e t i ~ l  bent .hleh Colonel ~ t e h ~ r  barn 

in c ~ r g e  o f  o~r  t o ~ n n l e ~  e ~ o o l s ,  ~ o l o n e l  ~n tchee  wl~?. 

to ~ n s ~  any que~t lons  whfeh may ~ m e  to ~ mtnd. 

be ~ gl,ad now 

to t r y  to  ~ n s ~  .m'~ q ~ e t i o n , ,  

I .!11 be ~ r ~ r  Clad. 

~, To'~ d i~n '~  n e n t l e n  a n T ~ h t ~  a b . ~ t  powder, 

d ~ f f ~ c ~ t ~ e  ~ I t h  po~d~-,  msd a t  t he  p r ~ s e ~ t  t~ae  .~/hat 

of o b t a l n l n ~  p . ~ e r  L. a f u t u r e  e - ~ r ~ m c ~  

Did ~ ; .  have an~ 

i ,  t h e  T~se tb 11 ! tY 

A. ~e had less d l ~ f 1 ~ l ~ l ~ . ~  with  ~ e r  than with - l - - ~ t  a - p . h ! . g  

else. ~ne ~ r l n c i ~  dlffleulty w~e to  ~ t  an ~ l ~ t e  ~ly of  e~a11 

ar~e ~ ~ - ,  ~ e  ~ s t ~ o n  o f  K e t t i ~  p o ~ t e r  for s t a l l  a ~  Is  no t  as  

serlou~ as that of ~ttlng cannon powder b e ~ e  the .~all a~ ~rtri~. 

as y~.n c,~n ~ e i a t e ,  ~ a ~ r ~  ~ r ~ t  d e a l  l~as  ~ e r  than t h e  

c~nnon - -  , , e  ~ o f  12-1rich: powder,  ~hlch t s  e.sentlally ~he sam~ in 

co,posi t ion b a s i c a l l y  aB the  w~al l  a ~ ,  ~ ~ r .  S ~ l l  a n ~  3~-~e r  ~ ! 1  

lo~d a v e r y  larg~e q u a n t i t y  of ~ r ~ r ~ m .  ~ow I c~,n ~y t ~ - t  ther~ t s a  

s~ial o f f i c e  o f  the  O~na~ce  DeT~rt~ent e.taBllshed a t  Wllmtngton, 

Delegate, in the  ~ Pont ~ildlr~T~ a t  the  pres~mt t 1 ~  w o ~ I n ~  on a 

poz~er plan. Th~ ~.~ve b~ plana on powd~ but there it a now p l a n  

~ being ~ r ~ r ~  to ta~e ca r~  o f  vh~t y . u  ~ m ~  a ~ U t o  
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~. ~ l o n e l ,  ~n ~ u "  t a l k  i t  s e e m  to  ~ t ~ t  ~ ~ s i ~ e d  t h e  

~A~r i ee  o f  ~ e  c ~ r t r t d ~  and t h e  ~ r i ~ e r  an~ t h e  ~ , e l b ~ l l t ~  t~a~ eve~ w t t h  

the best  p lans  e v e r  a ~ t o d  o f  ~ e  ~ t ~ t ~  mt~ht h a ~  to i t  ~h!ch 

even th~ b e s t  minds ~ u l d  ~ t  ~ n t e ~ l a t e .  ~ t  e f f e c t  d - e~  t h a t  h a v e  err 

~ l d  i t  h a v e  on t h e  e r e a t l e n  o f  l a r g e  ~ r  r e m ~  o f  ~ I t l o n  ~s a g a i n s t  

p~tlen ,f ~aehi~ery to r~aeture ~rtrld~ee on a large scale? ~r 

that I ~n, if ~t ~e t r u e  that Zt le ~ t i ~ l  ~ - ~ b t f u l  t h a t  a g~ve~ l o t  of 

c a r t r ~ d ~ s  w ~  l a s t  ~n ~ c~n~.~tlcrn, ea~ ,  f o r  t en  ~w~ar~. ~ha t  effect 

~oul~ that  have  - n  ~ o f  e ~ t l n ~  ~ a l a r ~  r e ~ e r w .  ~ c h  we .are n l i  t a l k -  

in~ ~ , t  i~  the ~ t t e r  o f  war ~ z r ~ e ~ t  ae a ~ n s t  e . t ~ b l i ~ h w e n t  c a ~ b l e  

Of e x ~ n d t ~  to  ~ t  i r r a d i a t e  e ~ e r ~ e n c i e s Y  

• ~ ~e great trn~ble ab~t ~tab~i~hln~ ver~ larg~ war reserve~ le 

the f n.ct t h a t  a ~ a l l  a ~  ¢ a r t r i ~  I s  a ~ r ~ , h a b l e  a r t i c l e  and e v e n t u a l l y  

~ t l I  ~ e t e r t e r n t e ,  and Z donor  b ~ l i ~  tha~ we'YY e ~ r  e ~ t a ~ l i ~ h  e. r e s e r v ~  

[~ of s~ll ar~ a~m~tlon lar~ ~~h tO ea ln 'y  ~ thn~,~, any war. ]To 

i rotter ~t ~ ~ n ~ .  I f  ~ h~ve  a war ~ ~l.~l h~ve to, ~ufnet~re. 

~ ~. ~as ~ h l . n ~  ever ~een ~one t ~ a r ~  atte~tln~ to  cast b r n s s  

cartrldg~em? 

A. ~et 

~ood ~Ical 

t h a t  I knew , f .  The v ~ r t e ~  c ~ r t r t ~ e  c a s e s  r e q u i r e  v e r y  

~ r o p e r ~ l e s .  A ~ r ~ r i ~  c ~ e  h ~  to  b ,  s t r , n ~  ~nd i t  i s  

very. ver~  t h l a  a t  t h e  z ~ u t h  t h a t  I d o n ' t  s , e  h ~  i t  

• I ' l l  a sk  so~e o f  t h e  p e s t l e  t h a t  l ~ v e  been  

en~ld  be  ~ a s t .  ~ t  

f~T the .~, ~ c~r.~k.d~,"t't i t  ~e u s e d  f o r  t h e  .3~ and  .~ 

~f a n ~ h i n g  h~s ~. d-he  on ~hat .  

~ a t  a b ~ l t  the  u~e o f  s o ~ e r  f o r  the s h a l l  arr~ a~rmnl.t~on caaee? 

I have 

We use t h a t  e~me 

cal iber  c a s e ?  

in  c o n t a c t  w i th  t h i s  l a t e r  t h a n  

Y dnn' t  s e e  hn~ ~t e ~ I l d  be d~ae.  



~0~er i~ more ~~e~m. 

A~ Copper ~uld not h~ve 

What ~ u l d  be. the a d v a n t a g e ?  

I t a k e  i t  f rom t h e  d i s c u s s i o n  o f  b r a s s  t h a t  i t  i .  v e r y  b r ~ t t l e o  

t h e  s t r e n g t h .  ~ h e r e  ~ l d  be  r~ great  

i~  a ~ s t  advantages in ~e~ copper. The great .nreble~ In ~ett~..n~ braes 

the sa~e ~hln~, ev-~n when you talk of co~er because ce~n~r le :.~ the main 

~art o f  b r a s s .  A ~ c a r t r l d ~ e  c a z e  has  p l e n t y  o f  s t r e n g t h  f o r  a . ~  

~ere ~ have a verst smn~l charge of ~1~ler in a very sort! c~er, but 

i t  would no t  have  t h e  s t ~ h  f o r  t h e  h ~ d  o f  a c a r t r i ~ e  in one o f  the  . 3 0  

callber~ b~se ~er ~oe~ not harden u~ the ~e ~ brims doe, in ~orkln~. 

~e h~.v~ tried various other ~terials for cartridge case~.. We h~ve tried 

s~ee!. At the time of th. ~orld War ~ ~e ~teel ca~e~. It wa. ~.:ch too 

heav~. There I~ a difference in the we~t o f  s t e . 1  ~n~ t h e  we~fi~t o f  b r a s s .  

~he t r o u b l e  w i t h  s t e e l  t.s t h a t  t t ' n  v e r ~  ~ c h  h a r d e r  to ~ r ~  tha~  b r a s s .  

Bra,~ !~ a v e r y  r e n a r k a b l e ,  z ~ n d e r f u l  th~n~ to  work. i n t o  t h e e  c ~ l l c a t e d  

s h a ~ .  I t  draws e a e t l ~ .  A ~ t e r  y ~  ~e t  i t  draw~ i n t o  t h i ~  e a r t r i ~ e  c a s e  

~ha~ you can f o r c e  i t  down i n t o  t h t ~  ~ a l !  nec~  ar~ i t  h~rd~ns  v e r y  

b ~ u ~ t f n l l y  u n d e r  c~ ld  wor~ i r~  in  t h e  ~ r e . e .  ~fi~en ~ u  f o r ~  th~  head  .of the  

c a r t r i ~ e  c~ee  i t  ~s a s  ~ o f t  a s  I ~ t t y  ~o you can dr~w i t . .  t h e n  t h e  ~rln~te 

the p r e s s  h i t s ,  i t  h ~ r d e n s  ~ v e r y  l~ard and v ~ r y  s t r r m g .  I t  i s  a m~st 

admirable an~ w, n d ~ r f ~ l  m a t e r i a l  t o  u~e.. A~ the  t i m e  o f  the W~rld War the  

Oerr~ns ran  ou t  o f  c o ~ e r  and th~re i~ore  ~ t  o f  b r a s s .  In  o r d e r  to  have  

cart t~d~e case~- t h e ~  had to  u~e  W ~ t  ~ t e r l a l  t he~  ~ u l d  .get.. ~h~ /  c ~ d  

get s t e e l  80 t h e y u s e ~  s t e e l  c a r t r i d g e  ¢ a . ~ e .  ~ t e e l  c a r t r i d g e  c a s e s  r u s t .  

It  is v e r y  d i f f i c u l t  to  ~ e  s t e e l  ~ o f t .  S t e e l  does  m~t ~mrk a s  e a ~ i l ~  a s  

brass,  and i t  i s  h a r d  on t o o l s .  Yhe t o o l s  t h a t  .win u~e to rake b r a s s  



c ~ r i ~ e  ca~ee  ~ I 1  n~t l a s t  #hem ~ ~ s ~ e e l  c a r t r i d g e  e ~ e s ,  

have . . ~ r  p r o b l e ~  Just  the  same wi th  eteeY as ~ do with  b r a s s ,  

so you 

When y~u 

~et the~ r~ade t h e : r ' I I  r~s%, ~he~ c~er ~ted them tO keep them from r u s t i n g  

and theF r ~s t ed  t ~ h  the  .eo~T~.r ~ a t ~  b ~ u s e  that  waenet ~ )od  ~ ~ .  

~e d~ the ~ t ~ n ~ .  At tI~e e~d of the ~o~'id ~nr ~e w~re m~Ir~ experl- 

~entnl1~, steel cartrld~e ~ses. 

~o ~ t  a b o n t  alum,ham? 

il ~.~mmds to 

A. A l u ~ ~  c a r t r I d ~ e  e a s e s  h~ve b ~ n  a v e r ~  ~ t t r a e t t v ~  i d e a  b e c a u s e  

~t i~ a l i ~ t e r  n~t .~r~al  ~n~ ~o,.~ld r ~ l  l eve  t h e  ~ h t  on the  s o l d i e r .  ~hen 

I ~as n t  F r e e , f o r d  we dt~ ~u~te  a b ~ t  o f  w~r~: ~-rlth a l ~ r m ~  and once  we t r i e d  

mak~n~ a l u m ~ r ~ ,  c a r t r i d g e  ~ e ~ .  We ]'~.~ t h e  A!v~m~ C o r ~ r ~ t ~ o n  e ~ g l n e e r ~  

~ . ~  , r t t h  u s .  A ~ - ~ t m ~  ¢ a ,  es  did  r ~ t  h,~v~ the  neceeea r : r  etre~.~tho You 've  

got to h ~ e  a ~ o d  , t r o n ~  c a r ~ r ~ & ~  ~ . e .  ~ r , ' s  a ~ 9  ~n the  ~ r t r i ~  

case t h a t  ~ e  to  ~ b r ~ d g ~  o v e r ,  an~ th~..t .~a~ ~ s  ~-~o~der ~ r e ~ s u r e  a t  F/~,O00 

t h e  s~u~re  I n ~  i n , , d e  o~ i t .  I f  yrm h~ve ,a~htn~ llke s o f t  b r ans  

or c ~ p ~ r  o r  al~mi~ i t  w i l l  f l ow  .~ut of t h e r e  l t ~ e  ~ t t t y  and I e t  y o u r  ~ s  

out, Colonel  ~ l d r ~ n n  ~ s  n t  Y~m]cTor~ a f t e r  I ~ s .  I 

t ~ t  ,,bile he  ~..~s th~r~  

(~olonel ~aldm~nn.- 

~ q~t te r~s i t  ! re  

th ~ ~ i ~  ~ w~r~ o.. a!uu~nu~ 

th,er~. 

~he ahmlnu~m ~ple ~ a~,,d. ,.rM ~e ~rZ kee, abrupt o~rr ,~mtu~ alr~tn~m, 

c~.ee. ~hey ha so we g~ve t h e .  someth~n~ e~e.~. ~e ~ them a 

wr~e~ on i t  about two y ~ r s  b e f o r ~  ~ l ~ t ,  a~ .  

hadn*t ~ d e  ~ m~cce~sfhl .4~ e~t~e s- I den ' t  

o 45 ~a l i -b~r  

! l e f t  t h ~  

t h e y  a r e  on the- . ~0. 

Colonel  ~ . a t che r :  The o ~  oase  h~s 12 .000  ~ , .mds  o f  pr~,~nr~,  to  the  

h~T~ th~ e ~ t m c t i o n  t r o u b l e  t h a t  t he  ..~.~ doom. ~ . , ~  ~ r t r ~  J u s t  c~mtt 



te  e x t r a c t e d .  I t  ~ u l d  be  ~ o n d e r f u l  i f  ~ Trot 

Ctay t h e r e .  Per the . 30  c ~ I i b e r  c a s e ,  i t  ~ u l d  

of the c ~ e r  and 

the  copper  in  and I t  w m l d  

s q u e e r e  out  n ~ a l n e t  t h e  ~ a l l  

~,~!d not sprtr~, bne~. The brass h~s the elastlclt:r that 

copper d e e e n ' t  have .  I f  yrra had o o F ~ r  cneee yu~ c o u l d n ' t  ~ r a c t  them. 

7he sane thln~, le true of alrmlnu~. Their have never ~ade al~,mlnum strnng 

enou~h or ha rd  ~ n ~  for a .~0 caliber case or ~ve~ for a .45 ,  whlc.h ha~ 

~uch l e e s  p r e s s u r e  ~n i t  ar~ does not  h~ve t h e  e x t r a c t i o n  d l f f t c ~ l t l ~ e  

of the . 3 0 .  ~rhen I l a ,  t hea r t l ,  their  ~ e r e  not  a b l ~  to do anythtx~g ~ I t h  i t  

a l t h o u ~  t h e  e n g i n e e r s  o f  the  Alumtnu~ C o r p o r a t i o n  s t t l l  h~ve t h a t  i dea  in  

their hind and the Ordnance Depart~t still p l a y s  with the~ on it. 

q.  J u s t  one more q~es t~on  in l~ne  w l t h  t h e  q u e s t i o n  Cap tn ln  ~hone~r  

as~r.ed p r e v i o u s l y  abou t  a war r ~ e e r v e  o f  ~ t t l o n .  ~ V  ~ r ~ l d  i t  not  be  

feasible to lay a~Ide a ~ar r~eerve of ~n~ cases, 9reperly ~de in the 

quiet of  p e a c e - t i ~  c o n s t r u c t i o n ?  ~ t  ~ r u l d  a t  l e ~ t  e l i m i n a t e  th~ 

d i f f i c u l t i e s  t h a t  see~ to h~ve come up under  t h e  ~tress of  ~ a r .  

A. ~ e r e  has  t e e n  q u i t e  a b i t  o f  ~ tu~v on t h a t .  A c o ~ t t t e e  

ye~r~ ~ stvA~ed the ~a~r~g of cnn~nents. 

cartridge case is also a perishable article, 

The t m u b I e  i~ t h a t  t h e  

l tk~ t he  ( ;111e t t e  r a z o r  

eeveral 

stem, 

and when lald aside i t  Ig 11able to crack~. ~ the t l ~  ~ ~re r ~  to 

use i t  it' s !l.~tle not  to be ~ ~od. 

Ied  1I~o tn a ~  ¢.~1o~1 Colone l  ~ i l e o .  }Tatc~er a q u ,  e t l o n .  

~a r~n t  ~nu~t, do yrm th ln l r  the:r  ~ - ! ~  have cu t  dnwn on t h e  5 , 7 0 0 , ~ 0 0 , 0 0 0  

cartr td~e~ r e q u i r e d ,  o r  to  ~ t  e x t e n t  do you t h l n ~  t h e y  wr~lld h~ve met 

that prod-ran h~d t ~  war c o n t i n u e d ?  

~ t ~  

A. I 

~ b s s ~  

for ~ v e ~ t M  n~ 

th~u~.~ht a t  the t t ~  and I s t i l t  th in~  that  t ~ s e  r ~ I r ~ m t s  

on M f e t y  f i r s t .  In  o t h e r  ~ r d e ,  ns~ f o r  a ~ I e  l o t ,  a s k  

you can poenlbly n~ed. I t  d o e s n ' t  s ~  to ~ t h a t  we .ever 



needed anything> l i k e  t h a t  rmmber o~ e~r t~ td~,ee .  The ~ r  r e s e r v e  a t  the 

be~tnn~n~ of th~ WoTId ~ r  ~ s  ~ . O ~ , O ~ C ,  and the t o f ~ l  r e q u i r e m e n t s  

f r , :  the  f i n e  wa.~ brnk~ o~tt to  June  3C, I g 1 8 ,  ~ r e  a ~ r - ~ l m a t e l y  2 , ~ 0 , 0 0 0 . 0 0 0 .  

Yh,~e ~er~ t h e  r e q u ~ r e n e n ~ , .  ~ on J~me 30.  

~0re ~ r e  s~ t  up .  A e - t ~ l l y .  ~ u r i n g  

of ~ r  ~ d t t l  December .~!, 191~, t h e  

obta~.n~d wa~ l e ~  th~n h ~ l f  o u r  r ~ F a l r ~ r ~ n t  ~md ~e ~ no s h o r t a g e  of  

the  w]~le  ~or ld  ~a r .  ~r~m the  d e e l a r a t ~ o n  

t o t a l  a~,~mt o~ a ~ . ~ n l t l o n  m ~ u f a c t : l r e d  

.~  ~ t less t~han h a l f  . u r  r~Tal r ~ n t  s and 

! do th~n~ the r e q u i r e -  

a ~ m n t t l o n .  ~e ~ .  in  ~ c t .  

i t  l e f t  a~ the  en~ ~ t he  w.~r. 

~e ~ ~ r e  t h e .  h a l f  o f  t h a t  l e f t .  and t h e r e f o r e  

~ents were ~uch o v ~ r s t a t e d ,  

~. In t h i s  n~.,w d l v i ~ I o n ,  the  A n t i - A i r ~ T a f ~  t ~  d a l l y  l o a d  i s  ~ b . ~ t  

9~ ~ 1 0  tons  o f  .~9 ~ l l b ~ r  r a~ ,~n l t t on .  ~o~ ~o t h e  s ~  d i f f i c u l t i e s  ¢o.~ 

up in ~ ~  the .50 ¢ ~ l l b e r  a~ ~ t h  the  .307 

A. ~ t  q u i t e ,  b e ~ n s e  ~ e  .5C cal~be,r  

:~u can ~ .  i t  

th~ sa -e  1 . the , .  

e~,~c~l!y f o r  r~..~htne ~s. 

i s  not u sed  ta  h ~  rifles ~nd 

I ~h~uld ~ay t ~ o ~ h ,  t ~ t  

The d i f f l ~ l t ~ e s  a t .  a l o n e  

~hnre a r e  a l o t  o f  tr~ ,~bl~s  t h a t  

you ~on ' t  h~ve wi th  th~ .50  

ha~m~ to  

the same. 

t h a t  you h.~v~ ~ i t h  t h e  ,30 J u s t  on a cc oun t  o f  

~ e  ~ n ~ m t s e  car~rtdG, e s ,  The pru%ler~s a r e  a b ~  t t h r e e - f o r ~ r t h s  

I want to s t a t e  t h a t  we . ~ d  a r ~ r o ~ l n ~ t e l y  19 ~ inds  o f  . 30  c a l i b e r  

dur~n~ the ~ r l d  ~ r .  ~ h . d  . 3 0  ~ l l b e r  ~ 1 ~ .  t r ~ e r ,  i n c e n d i a r y  a~un i t  ~on 

and a raor  p l e r ~ . ! r ~  

to u~e In the  v~c~ers gun.  We h~d the  8 ~ .  French,  

the 11 ~ T~ l~d  19 d l f ~ e r ~ t  ~:Lnds o f  . ~  ~ i l b . e r  ~ m ~ i o n .  

here t ,  another one 

an.~ ..~,~.~. ~ r t t l s h o  .~e had t ~ t  ~n ~eve rn l  d i f f e r s . h i  t i ~ e s  

. ? 6 2  ~ a l a n ,  ~ , ~ c h  was 

nnd r i g h t  

That*g t h e  ¢ I i ~  f o r  th~ n u l - a ~ t o ~ t t c  

- 2 ? -  



s ~ d e r  r i l l s .  

c~ . r t r i~e  b u t  ! t  

th# r t  f l e .  

~h~ ~ a r t r M g e .  f o r  t h a t  r i f l e  t s  t h e  ~ a ~  a~ our  

~ m t  be F~t up in  sp~ ia~ t  e l l p s  or  eI,~e i t  ~ n * t  

r e ~ f i a r  

~ r ~  tn  

$~ ~ttth respect to se~l-~utomatlc rlfles~ the.re haw~ been troubl~s 

~It~ e~t rac~t io~,  e t c .  ~ t t h  t h e  v a r t r t . ~  c a ~ ,  ~.n~. ~ a~ m~te r  t h e  

~r~.~on t..~a.t there,  ha~ been s~rloue c.~-~Id~ratlo~ on t}m. p a r t  of s o ~  

!~ndlvid~tl~ a t  l e a s t  to  th~ use o f  ~elal aww~n~tlon ~h l ah  ~ L ~ t  be used 

for th.~,t ~ o - n  a lon~  a r  f o r  t h a t  weapon ar~ th~ au t~-n , . t t c  ~ ~ n e  g u n s ,  

C,u~d ~ ~ tv~  us  e . ~  IrrF~ornatton on t . ~ t ,  s ~ e L ~ l  a~r~m~t lon  f o r  th~ semi -  

~ t o ~ t ~ c  r ~ f l ~  o r  f o r  the  autc~,~ztttc ~ c h l n e  Y2~ to  ~ t  a~a~.~ f r - ~  t h e  ex -  

traction tro.ubl@ ~ h~v~ h ~ ?  

A, At th~ t f ~ e  o f  t h e  ~orld ~ a r  we b~d a cartri~ tb~t looks Just 

i t  ~s a , 30  eal~ber ~rtri~e 

a h e a v t ~  b ~ l l e t  ~d th  ~ b ~ l ' e t  

tal! o~ it, ~'.cb ~ .~est~ne4 pr~ly f o r  nnch tne  ~ m s .  . ~ e  way t h a t  

ArmreStS.on" ~ I c h  s t ~ t ~  that  i n  1918 i t  m s  d e e t d e d  t h a t  a h ~ v l e r  b u l l e t  

m 1~ d.e~_rable as th~s woul~ be ~ore de~tr,~.ct2ve in maehlne ~ m  barrage 

ftr~.rt~o F r ~ o ~  Ars~m~l s e t  to wor~ in ~ t ,  1 9 ~ ,  to d ~ l o ~ . ~  a n~s  

w e ~ t  o f  l~r~. g r a i n s  Ins tead  

D~rtn~  t h e  l~orld ~ a r  t h e  

~ e l ,  h~,vln~,, a ~ t ~ r  l e n ~ h  end ~ t h  a l m l l e t  

of lS0. T e s t s  o f  t h e s s  pro, re4 t h e i r  m ~ . ' i o r ~ t . v .  

in France ,ranted a bullet that muld ~o further and because 

w~uld ~ farther we gave t~ ~ ~ne. We nnw have t~ 

b*211et than the 190~,  with a ~r~ate,e ~tck.. on the  

~.~Ine ~ers 

they wanted a bull~t that 

a~.it~on ~! th a heavl er 

~ l d ~ r ,  with  ~ r e  e z t r a ~ t i o n  d t f f l m l ~ , t ~ s  a ~  wl th  no a ~ t a ~  to  

r l f l ~ n  a t  a l i o  I t  m~y be  a n  ~ d w m t ~ e  to  t h e  mnchtne ~ o  I t  ~[11 1~ 
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t r u l y  ~ If we want to  d ,  ~ ,  t-m~e thle old I905 cartr idge . ,  ~ lcah 

i s  a b ~ l u t e l F  as  O~od for ~hlP~., ~ t  lo:r~ rar~,~e ~xc~Ino gun 

Th~r~ im no re, con wh~, r~to In f~.ct. It'm b~tt~r in some v,~F~ beoau,~ i t s  

wlocl~ is a little hi~r. ~r,e', n. reae.,m why we couldn't use that or 

the ~l, ~h~chever we w~mt t o .  It is m~r~ly a ~ e ~ d : l o n  of tactical c~m- 

9 I d e r s t i o n  which r~ want ~n ~.~e. I f  ~ u s e  tw~ ~ t r ~  I t  o r e ~ t e e  a nn!~. ly 

d i f f i c u l t y  o f  h~vtn~ +.we k~ud.~ ¢d' r i f l e  a ~ m ~ t ~ o . . u .  I f  we u ~  one  k~nd i t  

an& c e u e ~  ~ r t r a c t i o n  d ~ f l c ~ d t ~ s  th~ot c~Id t e  ~ t t ~ n  

t.l~t an,~..>r ,.your qu~e t t , n ?  

~peelal  c a r t  ri~___~ bu t  o f  th~  ~ , e  o f  t h e  190.~ in t h e  r l f l o ,  

~ t~tt the rlfl~u !e sb~tln~ a ~ r t r ~ e  t.h~.t ~ m ~ h e ~  hi~ ~md~.~ly 

away f r ~ .  I~t~S 

M1 for ~¢hi~e ~nne. 

A. You mi~t be 

recently m~nufacture4 quite a f~, 

eld ~aw~u l t t on ,  I d ~ n ' t  mean o l d  

i~ t ~ t  r educed  ~ e r  t ~ , e ,  ~ x t  

n o t  of a 

• ~ n t ~ n ~ n ~  the 

l~rter~st~4 tn ~ tba, t the Ordr~nce D~rt~t ~ s  

I thln~ !tt'm 

a ~ r m l t t - n  -- 

m~de it wins bec~rme we still lwd 

lO,O0~.O00, rrmz~ of tb~t 

I~ I~ b~4 n~w -- but I t  

i~ ~_~n~.~4 .~It~on ~d th~ re,son they 

.~om~ of that ol~ rat tlm~ 190~ n~mltlon 

1,~ft ov.r. W~ h~ve had eom~ of it al~t ~rD~ to the yrr~ent tlm.e. N~ it ~s 

~11 ~ne . ,  a ~  t he  o n l F  ~ I t i ~ n  t h a t  I~ ~ v ~ i l ~ b t e  I~ t he  kel hl~;h ~ e r e d  

machine ~ m  a ~ m m t t t o n  t h ~  I~ ~lly ~ i~ r~fle~ am~ ~ r y t h l n g .  Som~ 

C~Ion~1 ~7~r~ ~r t e l l  me r'~ 

I t~  t ~ y  ~ t ~  ~.n h~re  from the 

people her~ maF be able t. cnrr~ct me. 

wrong, but this is the etory Rs ! h~.v~ 

Arm~, 

r l f l ~  

f r ~  t o r t 4  a r e a s ,  e r e . ,  an~ wm~ted to  lmo~ ~ha t  they. ~qul.d d~ a b r ~ t  

r a n ~ ,  which ~ e r e  r e m t r l c t e d ,  and t h ,  s e  ~ r e  the  ~ 1 1 , t s '  w~nt too  

They wanted mmnunlt ion theft d l d ~ e t  ~ aqy  f a r t h e r  than  t h e  1906 and 

if that ~uld be ma~e. I believe they were told it c~ld, he they asked 
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aerie and 

Colonel ~rer~? 

Colonel ~yers: 

t,~, rifle. 

Colonel I~tcher; 

the Or~~ D c ~ r ~ n t  wa. ordered to  r~'.e ~t. 

I b e l i e v e  ~o. I d~d not  h~ve the 

T~t ' s the ~ory as I unders rand 

I s  t h a t  r ~ t ,  

a~Itlon: I h~A 

i t ,  and ~ the 

re~lYt of  t h a t  ~ )~ve made r ~ e n t l y  IO,CO,~,O00 r c ~  o f  t ~ t  l i ~ t e r r  

am~n~t lon t h a t  y~u a r e  spealcing o f .  ~ t ' ~  a c t u a l l y  ~n e x i s t e n c e .  I ~a~ 

not in the Or~t~mce Office ~ it ~s ~ne lz~t the ztor~y ~rc~lated to me. 

~. Most o f f e r  ~ e ~ t t o n  )~s been ~ k e d  by  Cap,In Leo~r~1 ~ t  o~ t h i s  

semi-~to~tlc, wouldn't tl~t ~i~l~fy th~ su~ly problem, b7 the ~mto~ttc 

rlf1~ being able to use the r~e_~.Ir~ ~:~ ~,~r~n~t~_on? I~n't rm~t of the 

l~icl: talmn un by the operatl~n of t)~ bol~ r.,e~hanism? 

A. If ~ are ~e~ir~ of ~h~ r-ecnll of th~ se~.-~at~mmt~c rlf~e, it 

nearly th~ ~~e ~s ~pr~n~f~e~. Th~ _~.co~I i~ ~ak~n up by the bolt me~uim, -- 

by th~ ~um~le att~c~t that t m ~  ~ome o f  th~ ~ s  a~r! d i r e c t s  it bac~ 

a ~ n s t  the p~ston  ~nd. The ~ e a  t ~ t  the b o l t  mecb~an~m . f  the  e e ~ t -  

auto~t~c rlf1~ in ~rking ba~,vard bnkes up ~ome o~ th,~ recoil is not a 

val id one.  ~t g ~ n e r a l I y  doe~ nnt  t ~ e  i t  up .  Yn ~o:~ r I f ! ~  ~t !nc r~ases  

the r~coil. 

You h~e stated ~hat wo dL~n't l~v~ the number of a~Itlnn 

factories 

v i e ~ n t n t ,  

to'day that we h~ tv~nlty year~ ~n. Yr~m ~ pr~cur~ent pln~nlng 

would y~1 ssy that we are worse off than ..we were twenty ~ years 

t t  can be c ~ r r e c t e d ?  ago, c r  have we t ~ . e n  ~ter~J to  c~rr~...ct ~ . s  a t t a a t t o n ,  i f  

A, We a r e  ~mrge o f f  t han  .~# ,~er~, t ~ n t y  ~ a r v  a ~ .  

~b~t g t ~ g  w~e ~u to  c ~ r r e c t  the  R t t ~ t i o n .  The ~ t ~  t h a t  ~ a r e  

~re, b r t e f l T ,  to  p l a n  f o r  ~ I n ~  t ~  l a r g e  g r n u ~  o f  mem~fac tur~rs .  

~e arm ~ak.~v~ 

taking 

One 

).B very 



of ~ m f a e t ~  e o ~ t r o l e  a b u t  h a l f  the  ~ a l l  a rn~  a ~ m l t i ~  

mmr~fl":~..~t~-in t h i s  c o u n t r y ,  ~n~ t h a t  g r m ~  t~ t h e  ~ e s t ~ r n  C ~ r t ~ I d g e  

C o l o n y  ~ ¢ h  c o n t r o l s  Western  ~ .  W l n e ~ e s t e r .  t ~  o f  t he  ~ l n i n ~  

f ~ e t ~ r i e s  ~ut  o~ the  ~ ~  t h a t  ~ s~'Y~ to To~ ~ u t .  ~ e  o t h e r  

duPont. ~hl~ch e o n t ~ l e  ~ I n ~ t ~ n .  To~ h ~ e  t ~  ~ a ~ I  ~rem ~ t t ~ o n  

i s  

~ u f ~ e t r r r i n ~  ~ e  in  ~hts  ¢r~untry,  d u P o n t - ~ . ~ r ~ . t ~ n  and ~ s t e r n -  

~ n c ~ s t e r .  m~.. t he  p l a n  i e  to  a l l o c a t e  abou t  ~ l f  o f  o u r  war r e ~ t r e -  

~ n t s  to e~.ch o f  t h o s e  t ~  1~rg~ g r ~ e  ~n~ to have  t ~  ~ 1 1 4  new 

f ~ e t o r i ~  t ,  r a k e  tE~t  m t ~ r i s l .  

two I ~  g r u b s  ~ l d  ~ a ~ t a n t l y  F r o c e ~ t  wi th  

~ , r  o f  new f ~ e t ~ r t e s  l o t  ~ k i n g  e ~ l  

0 ~ r a t e  t h ~ .  t r y  to  ~ r e ~ t  mzt t h e i r  t ~ ! e n t  

p r o ~ r l y o  That  t~ t h e  onl~ ~ ~e mee t ,  d ,  

I win t e d  to  

As coon ~s  ~ b ~ l l ~ a t t - n  s t a r t s ,  t h ~ s e  

t he  p ~ n  to  e . t a b l t  sh a 

~ ~ t t o n  a ~  tr~r to  

t h i n  e u m l ~  to  ~ r a t e  them 

~t a t  ~he , . p r ~ t  t t ~e .  

as~r Co l one l  ~ I ~ t ~  ~ t  he t h ~ h t  the  ~ s e l b t l l t t e s  

~ere o f  ~u r  ~ m l e s  ~ s ~ i n ~ l n g  ~n us  a h ~ h  v ~ l ~ e L t y  ~ n n t t I o n  in  a n ~ t  

war which wmx~d ~ e  s e r e  oi ~ ~ r  t an~  ~ r  obsole4~ 

A. I d~n~t 

~ t  of t a l k  a ~ t  

t h l n ~  t ~ h e r , ' s  ~ o~anee o f  i t .  ~ l ~ v e  

t h a t  f o r  ~ y e a r s o  t kn ,w  a n~e~er  , ~  

q ~ I t e  a 

y~ars  ~ we 

heard r ~ o r ~  o f  & high  ~ l o c i t y  ~ t t t o n  in ~ r - ~ .  There  ~ s  an 

inven to r  own" t ~ r e  ~ had ~li~te a ~ n i t i o n  which was ~ e e d  to  ehe~t  

a ~ u t  twice  a~ f a r  a t  o ~ .  

ht~ i n v e n t i o n .  

We ~i~. h i~  t'r nn~ o v e r  h ~ e  and 

He d id  h~ve h l~h  v ~ l o c i t 7  a ~ n i t ~ - o n  t h a t  sh~t  

I t  d i d n * t  

d ~ w ~ n s t r a t e  

Kis s t o r y  was t h a t  r a r e l y  - -  w~11, s h ~ t  tw ice  a s  f a r  a s  ml ru .  

hle a n ~ : ~ t t i o n  a~e t  6 ,0~0  f e e t  ~n~ he  hRd t l ~  ~ t e ~  o f  ~a~rtnH a n y  ~_m dn 

i t .  a I1  v e r y  ~ t ~ o u s  and ~ n d e r f l l l ~  Our a m ~ m t t t ~ n  ~ e u ,  a s  ~ know, 

at about 2~0f~. H~ ¢ a ~  o v e r  h e l ~  wi th  h i s  ~ n  an~ d e ~ n ~ t r a t ~ d  a 
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v e l ~ c i t y ,  I t h t n ~ ,  o f  a b ~ t  3900.  He e~sn l ~d  erie t h a t  ~ t  - W ~ . & ~  

4,C~,~., I t  ~ s n ' t  t h e  8 , ~  he c l a i ~ ,  b ~  s ~ i I 1  t h a t  was h l ~ .  

~he ~ r  he d id  that  wao to  ~ e  h i s  b u l l e ~  , e h ~ d  li~ce an u~ l~re l Ia .  Re 

had a t a ~  b a r r e l  f o r  ~he ~ a~d h i s  b u l l e t  w ~  e , ~ e t h t r ~  l lke .  t h i e .  

I t  had. ~tn~ on i t  like.. ~n ~ b r e l l a .  I 'm  ~ g  t~ draw 7~u a ~ o d  p t c t ,  ure 

of i t ,  ~ e r e  t~ a b u l ! e t  h ~ e .  I ' l l  dr~v~ t M e  b e f o r ~  ! ~ t  the  f l m  on 

~ u . e  I cs~ do i t  a l i t t l e  b e t t e r  .*.&at way. ~o~ he had a ~ l e  of' 

sets  e f  f l n ~  on th~a ~nt~]..et, aud h-e h,.~.d a t a ~ e d  b ~ - r e l  t h a t  he  f i r e d  

i t  t h r ~ u ~ .  In t h e  b a ~ .  end. o£ the  b a r r e l  ~ u  g e t  a g r e ~ t  d~al  o f  a r~a  

for . . ~ r  &w..~ to w~t~r, l int ~.f i t  ~e .~  f o ~ r d  t ~ u e  ft~S ~ e h  dn~n in 

the t a ~ r ~  b a r r ~ l . ,  ,~d i f  ~t c ~ s  .mzt t h e y  a r e  ~ h e d  a l l  t h e  ~a~v down, 

He did ge~ a b ~ t  t h i n  ~ h  v e l o c i t y ,  which can b~ a t t a i n e d  w i t h o u t  a l l  

~hose f~, ~ n ¢ I d ~ n t a l ~ .  ~e ~ d on~ i t .  ~xt  ~ n  ~e tho~t  an o r d i n a r ~  

lml le t  a t  th~ v e l o c i t y  o f  2 ~  ~ n ~ t  a r r ~ r  p l a t e  i t  ~u~t di~ar~pear~ Lu 

a eloped o f  le~d  v a r ~ r .  ~ t  i f  ~ ~he~ot ~his  ~ u i ~ t  a t  a b ~ t  4 , 0 ~  o r  

5,LY~ v e l o c i t y ,  ~m~h h i ~ h e r ,  t h e  1 ~  l r u ! l d  w i l l  m.~d~ml~ cone to  a ~ i n t  

~ e r e  i t  ~ s  t h r ~  the  p l a t e .  I n ~ t e ~  o f  e v a . r ~ r a t i ~ ,  

i t  goes ~ t r a ~ h t  t h ~ h  the  p . l~ te ,  

up. to ~,~o~t 6 , 0 0 0  ye~ ~ u l d  ~e a b l e  

Unfor t~ .mte ly  ~h~n y ~  ~e% then  t e  t he  h t ~ .  v e l o c l t ~ ,  r e ~ a r d ~ t i o n  i8 v~r~ 

~r~at ly i ~ r ~ a e e d  and a f t e r  t ~  g~ a ~ u t  1~)  ~ r d ~  o r  ~o t h o r  a r e  ~ n  to  

~here y ~ r  othmr ~ x l l e t  le .  You can make a l ~ t  b u l l e t  tb~. t  ~ 1 I  ~ v ~  

fast  t ,  th~ ~ar  of' an 

is b e t t e r  

one te m1~ed 

in to  l e a d  ~aT~r 

I f  ~ ~ u l d  g e t  a l l  y m ~  l e a d  b u l l e t e  

t~ a h ~ t  t h r r n ~ h  tan~ a r ~ r  ~ t h  them.. 

a ~ r  p i ~ r ~ l n ~  b u l l e t  and v ! t h l a  L ~  ya r~e  t h a t  bu l le - t  

thmn y~ar  r ~ l a r  b u l l e t .  .~ut ~hen ~ u  g e t  t h i~  one out  beyond 

i t  ~ - . l d  ~law down. The old  b u I ! e t  is- ~i~a~ - -  t h e  ne~ and f a s t e r  

do~n when y ~  g e t  ~ut b ~ n d  t h a t ,  ~ e ' v e  .Tnt a g r e a t  dea t  n4 ~ 



t h o u ~ t  ~ d  ~ - r k  and ~ i ~ n t e d  a ffreat  deal on a h~h v e l n c t t y  ~ : l l e t .  

That ~ p z t ~  o f  h~v lng  ~r~.s,on the b u l l e t  and h~vln~, the  t a p e r s 4  barrel 

i s  a ~ s o l u t e l y  i ~ p r a e t t e a b l e .  I t ' s  a l a b o r ~ t o r y  thlr~. Tou can d~ t h a t  

L~ a l a b o m t o r ~  ~ t  y o u ' l l  n e v e r  d~ i t  Lu w~r p r o d u c t i o n °  Ton can t~,~e 

l~J~t b u l l e t ,  ar~ ~a l~  ~t ve~-/ f a s t  f o r  a r r ~ r  p l e r c ~ n ~ ,  and t h a t  w i l l  

g!ve ym~ ~ u ~ r l ~ r t t y  a t  v e r y  c lo~e  r . ~  ~ .  At .~3~, 4 ~ ,  

be any ~ e t t e r  o f f .  R igh t  now I do not  s ~  ~ , v t h ~  ~n t ~ .  o f f~n~ .  

Colonel Jordan~ Colonel Hatcher, h~ve 3~u s rm-ctf tcal :4r  said anything 

ab~, t  the  l ~ f e  o f  m ~ w m l t t o n  in strrrag~ h e ~  in th~ U n i t e d  S t ~ t e ~ ?  

A. I ~h~ve n o t .  The I 1 f e  o f  ~ n i t l o n  a t  t h e  thee  of  ~he World ~a r  

w~,s ~ m ~ .  I t  ~as  ~ ~ s e d  t ~ t  a ~ m - ~ t ~ . o n  w~uld l a s t  from f i v e  to  t en  

year~ L~ ~ t o r a ~ e .  They t h o ~ h t  ten  y e a r s  would be  about 

to A ~ m t t l o n  a c t u a l l y  l a s t e d  anywhere f r ,  m no y~a r s  up 

depen.d~ng on d i f f e r e n t  t h t n ~ .  I t  ~as t h o u ~ t  a t  the 

500 y a r d s  you - -n  ' t  

an aver~o 

~b~t t~entyyears, 

T ~ t  b , t ~  a c h ~ t c a l ,  a n i t r o  

~t ~ u l d  det.~r~or~te~ ~ e  ~ ld  ~ ~ r s  

~e~Innln~, ~ the 

~orld v/ar t h a t  t he  l i m i t i n g  factor of asmunl t~on ~ ! d  be the  chemica l  

t~t ~s in it, namely, th~ p~wder. 

c e l l u l o s e  c o ~ s  i t  Ion,  the~  t ~ h t  

we h~d b e f o r e  t he  ~ r ,  the  s h a l l  ar~e p o ~ r s ,  ~ e r e  e u ~ e d  to  !~v~ a 

l t f e  of ~omev~here a r ~  t e n  to t = e n t y  7 ~ a r s .  At , ~ t t  t he  t t ~ e  o f  the. 

war d ~ o n t  go t  an I z ~ v e d  m i l t t a r ~  r i f l e  ~ w d e r  which 1~ d ~ f e r e n t  in 

c o ~ ! t ~ o n  f ro~  t~h~ o t h e r ,  ~ ~ s  f ~ r  ~s  ~ l ~ m w  none o f  t b ~ t  p ,  wder 

~ s  . ~ t e r ' o r . ~ t e d  ~ f f f c . ~ e ~ t l y  to  cause  ~ I t t o n  to  b~ thrown away. In 

war a n ~ n  t t  ~ .  e 

so=e old t . .~e powder t ~ t  d e t e r l o r a t e ~ °  I t  was dried by 

~ n s t ~  of  the  r e g u l a r  

did de te r to r~_ te ,  to  be  

t~ 

th~ powder has  b~en th~ l ~ s t  o f  ou r  t r o u b l e .  We had 

~a t~ r  d r y i n g ,  

type  o f  d r y e s t ,  I t  was d r i e d  in a h u r r y  and e ,~e  

s u r e ,  bu t  our  prur ient  typ~  of 1:~n,~ler a~e~r~t1~ 

th~ t h i n ~  t h a t  we h~ve to  worry ab ~ut th~ least° I t  will p r o b a b l y  

- 3 3 -  



l a s t  twenty or  more ¥~r~ in  a tu~mtt lon .  But the th tn~  t ~ t  d~e. d e t e r i o r a t e  

in ~ t t l . n  in ~ a r t r t d ~ e  ~ s s n :  a l~o  M l l e t ~  ~m¢, 

~ r r ~ n t o n  ~m~. d e -  

t er lorat  ton,  

y~ar~ on o u r  p r e ~ n t  

In th~ tIntt~d State.. 

Th~ p r 1 ~ . r ~  hav~ a v a r i a b l e  l i f e ,  which i~ ~e rhaps  f l f ~ e e n  

ty~e~ o f  a ~ r m t t t o n  ~ade. u ~ d e r  ~ c e  time. ~ n d l t i ~ n ~  

War t i ~  mm~m~itton w ~  v a r i a b l e .  S ~  ~ l d  c r a c k  

r ~ h t  aw~y an~ no~.~ ~ u l ~  l a s t  a Io~ t lm~.  

q. I h~v$ t ~  ~ tnor  q u ~ e t l o n ~ .  T i r ~ t t  ~ , t  ~ a t  ~s t ~  Ordntme.e 

~ep~rt~mntI~ ~ . IT~tn~  I l n ~  in em~I.!_ ~ r m  ~ i t l o n ,  and 

the d l f f t ~ l t t ~  I~ the  l ~ r g e ~  c a l i b e r s  ~ ~ r ~  wl t~  

th~ ~ 1 1  a r ~ ?  

A, Th~ m~aI1 s r ~  ~ ~ t l o n  a~ th~.~ : p r ~ n t  t l ~ .  t a ~  ~.n th~ .SO 

~ l i b , r  ~ ev~rthtn~.** b~.low t h a t .  I t  d o ~  no t  t ~  In ~he ..T7 ma. At 

tlze~ %h~F h.~v~ had that in the e~ll ar~.~ dlv2slon, b~t ~h~t in no~ 

~ m ~ d ~ r o d  a s ~ l l  arm~ ammm1%1~n. They ex~O~ ewl~ent  from t t ~  to  tL~e 

~tth ~ m s  that  are  m~~~ In b ~ t ~ n  the .37 ram. ar~ the  .5C c ~ l i ~ e r ,  

such ~.~ t h e  2 eent  i ~ t e r  gun, ~,!n-~ln ~nd o t h ~ r ~ .  At t 1 : . ~  t h o y  ~a~e 

h~d t h ~ e  a ~ s l g n e d  t -  th~ ~II ar~ d l v I ~ l o n  an~ n t  t t ~  a~el~ to 

th~ Artlll.ry Dl~!on. The:r ar~ g~ne.r~,l!y ~n~ide-r~d to  b~ Arti!1~ry 

w~:~n~.  They have  had a l l  k i n d s  o f  . d l f f ~ , l t l e 9  w~t~ other a ~ m n l t ~ o n ,  

as ~ I I  a, ~ t t h  , ~ 1 1  a~ a m ~ i t i o n ,  bu t  ~trangj~ as i t  may ~een t~e:y 

~ v e  n~.v~r N~I a~ much r ~ a l  d t f f t ~ t l t y  in ~ t n g  a r t t l l e r F  a ~ w ~ l t t o n ,  

They h . v e  n ,  t 1~1 a~ ~any , t r a n ~ e  

hav~ tn the ~II a r ~  e a v ~ m l t l e n .  

t ~ t  ~ r t  o f  t h i ~ ,  t s  t u r n ~  ~ ~n 

i t  fln'~h~ It  t ,  ~ubJect to c e r t a ! n  d l f r t c ~ l t t e ~ ,  

mee, nd, h ~  dn 

those  yem. ~ m t i n n e d  in 

d t f f l ~ l t l e e  mn~ak ~ ~ them am t ~ y  

The e h ~ l l  l s  a a h r a p n e l  e a c e ,  ~ a l l  

l a t h e  out  o f  ~ t ~ l  an~ ~hen r~u g e t  

mmh am i f  i t  t e  an & r ~ r  
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~ [ e r e l n g  s h e l l  ~t iS e u b , ~ , t  to  b r~a~ tng  on the  a r ~ r  p l a t e  t n ~ t e ~  o f  

g, l r~ th rough.  A h$~h e x p l o ~ I v e  a h e l l  i s  s u b j e c t  to  h a ~ I r ~  oeame in t h e  

~ u ~  i t  tn  blnw t ~  ~ u~.  

the base  of  a l l  t h e  nhell~. 

g e t  ~n to  ~ m r  hitch ~ l o s l v ~  charge  m~d 

Tn p r e v e n t  t h a t  ther~ ~ t  a ~ o ~ e r  ~ v e r  o v e r  

It s.eme to me they either weld it or eolde~ 

it on er c~w it trite a gr~ow~, o r  fs.sten it on in different ~:~%Vs. They 

h~..w~ ha~ d l f f t c ~ . l t t ~  with l e ~ n ~  them. o f  c ~ - s e .  T ~  load  t ~ n e  s h e l l e  

~Ithe.r w~th h ~  e~q~o~Ivc o r  ~dth e h r ~ l .  They h~-~. h~d d i ~ f i o d t t e e  

~t th Io~di~:~ t h ~ h t ~ ~ I o ~ i ~  ~ l l s .  They ge t  - - - - - -  in t h e  ~har~e 

~o ~hen their f i r e  the~ t h e y  ~ .  blew th~ grin u ~  .~'hcW ~ v e  had ~ I f f i c u l t i ~  

wltb t ~  ~e~. ~e- ~ ~  ~ y  f~l t~ f ~ , c t ~ n  and I ~  t h e  ~he~l lytn~ 

on the fi~Id, ~r r~If~nct~on in  t h e  bore  o f  th~ ~ m  ~ny blo~ t ~  ~m ~p.  

All t ~ e e  thir~.~ t h e y  de hnve ,  b~t  th~£ n e v e r  ha~! the  tr~.ubI~9 w i t h  the  

~ r t r i d g e  ca~-~ ~md 3rl~i~r~ t ~ t  t h e y  .have h ~  in  th~ s~ll arm~ ~ t t i o ~ ,  

The m~thod nfsa~L~g t h e  Big s h e ! l ~  

she l l  i~. a ~er~.r~te J~% e f  ~ts  own, ~ .  i t  ~ e  a t t e n t i o n  r~ght  ~ t r a i ~ h t  

thr~/~,~, ~.~ e r~as  ¢ n r t r i ~ e ~  a ~  m.~de on a u t o m a t i c  ~ ~ n ~  ~y the  b t t l ~ o n s  

~md I t h ln~  t h a t  ~ y  h , v e  ~ o ~ t h ~ . ~  to d~ ~ i t h  ~ t ,  I f  y~u ~ v e  ea~_h ~ e p a r a t e  

¢~r t r ldge  th~ e~me a t t e n t i o n  yeu ~!ve  

many ~ t f f t c ~ l t t e ~  wi th  I t .  

~. A ~ r e n t l y  ~h~n re.st o f  th~ 

~.11d t ~ t  be c ~ r r e c t e d  ~y ke~pir~, ~t 

a b~g s h e l l  y ~  ml~ht net have so 

t r o u b l e  i s  due t ,  s e a ~ n  in ~tora~,e. 

unde r  un i fo rm t e ~ ~ t u r e ?  

t r ~ u b l e  you haw~ ~tth A. ~ r ~ r e  u n l f n r ~  t he  t e ~ . ~ t u r e  t he  le~s 

~mall a r ~  a ~ m l t [ o n .  I t  d o ~ n t t  ~ r r e c t  all t he  t r o p h i e s  by  any  means 

bemuse a g r ~ a t  d ~ l  o f  a ~ m n t t i e n  t h a t  wag ~ut ~ut du r ln~  the  t i m  of  

the ~cr ld  ~a r ,  no m~t t e r  wh~t you d~ t c  i t ,  ~ u ! d  5Iow ~ m s  ~ r ~ t  away, 
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~ut a~ far a¢ t ~  d e t e r i o r a t i o n  o f  the m~r~mltion in ~ t o r ~ e  t~ c e n e ~ n e d ,  

i t  d e t e r l ~ r ~ t ~  f~.r ! e . ~  ~nd~rr t m ~ o r ~  t ~ r a t ~ r e  ~ I t l o n s .  

of  h ~ t  o r  c o l ~  ~ r e  b ~  f o r  ~,**. e ~ e i ~ l l y  e M n ~ e ~ .  ~ I t h  tVe.t idea. in vle~. 

c o n ~ t ~ r ~ l ~  e f f o r t  h ~  ~ e ~  : ~ e  ~o h a ~  th~ l~dlr ~ t o ~ e  e f  a~v~mltlon 

~n p l ~ c e ~ - ~ h e r e  i t  ~e .~  n ~ t  br~v~ t h c  gr~w~te~t t e ~  m ~ t ~ r ~  eha~emo  

~ of ~tt.entJon b~s been g i v e n  to  ~torr~e '~h~re it do~.enet ~et 

char~e~ In  e r t ~ .  

e~, R~,~s tb.~re been are/ rec~nt  deve!op~t to,~ard ~ : ~ t t ~  avast f r , ~  

the c ~ r r ~ i o n  ~n th~ lfn.~ 5.el-t~ f o r  ~ t r c r ~ t ' t  u~ ,~mi~tonT 

A, ~ t  ~h~ p r ~ e n t  t L ~  =m~t O.f ~h¢ au~Itlon, r~rt~lar!7 t ]mt  ". 

,vhlch V,.~ r ~ , e n t ~  been  ~ t o r ~ d  .~m TL~rmi~, c~t~d n ~  b~ ~ t o r ~  f o r  ~ y  

~on/~th n~ ti~e lo~led ~ the~-~It~ ~it~ut a ~rr~mlon t~ri~ .nl~co 

b e t ~ e n  llba~ l l n k  eaad t h e  c ~ e ,  ~ n t  wo~tld e~xu~ a ~v t l~met~on  o f  the gun.  

I h ven*t  r~m i n t o  anything3 r ~ c ~ n t l y  ~ l o r ~  t ~ t  1~!n~. Y h . ~ e  

tmmb ~.'..th ~ a l l  ~ r ~  ~ ~ t ~ o n  ~ n u $ = c t ' I r e  f o r  a fe~  ; , ~ r ~ .  

been o~tt o f  

~e u ~  go 

;~!ve the~a ~ w r y  s e v e r ~  ~ n l t  9 p : n y  t e s t .  ~ a t  - 1 ! I  r ~ c t  ~ r e  q ~ t t - r ~  

~h~n a n y t h l n ~  ~ l c e .  ? . ~ t  s y c t ~  n f  t~s t in .~  !M e~11ed t h e  " f r e e , . e "  t e ~ t .  

~r~.~f r~,om. Ulmt r c ~ e n t  t r o ' : b l e ~  t h e 7  h-v~ had o r  ~h~t ~h~.y h.~ve d~n~ to  

per ienc~ ~rI+~h t h a t  up a t  Frnn?~¢for~., D'X~p~_no,a? 

~ptr~ in  D~T~r~Inn~: ! d ~ n ' t  b~ l i .~ve  t b ~  a ~  ~ e  a t  ?r,~nt.~grd now. 

! thfn~< t"~a;r a r e  ~ e  s t  ~ c ~  Ial.~nd A r s e n a l .  

~ l ~ n ~ !  ~:atch~r:  T~s,  t h ~  ~ere  mn~-Ir~ t h , ~  a t  F r a n ~ ' o r ~  ~ e f o r e  ~ u  

~ent t h e r e  ~ t  I 5 , ! ~  n ~ s t  o f  then  are  ~ 2 ~  ~ t  Roe~ I.~l~,.~ ne,~,  

t ~ e r a t ,  re 



8olonol Miles! Are there any questioua by the fa.~tltp,? 

Colonel ~eet8 l understand tha t  in 1936 the Marine ~ r p s  bad about 

I~ alefir~,. 

~. ~hey ran in to  qu i te  a b i t  of d i f f i c u l t y .  That 'o  c~e of those 

d i f f icu l t i es  tha t  a re  run in to  with M1 smami t ion  tha t  i wae t e l l i n g  you 

about. They ~o a . l ~  er~ ma~e ~ t i o n  for several years,  ~Verythlng 

seem f ine,  and then a l l  of a sudden they ~ v e  trouble~ with i t ,  making 

it exactly the Mine wa~. In 1 9 ~  the~ issued ammunition to the ~ar ine 

Corps and they found tha t  the ~ i e s  were c r ~ c l ~  m~ that  ~ the 

proposition tha t  Colonel ~aldmann discovered the cause for  a t  F r ~ k f o r d  

that I was s~ea~Ir~ of a while ago. X don ' t  know what the s to ry  was on 

=isfiros in 19a5. 

Colonel 

Colonel 

Do you h~ppen to know anythin~ about 

K~tcher; I t 

that, WaldaannT 

~h~t I~ 0ounde a~ully high to me. 

sounds m~ht¥ hl~h all right. One cartridge 

i~ out of a hundred. ~ e r e  are  a l l  kinds of rea~ona fo r  m i s f i r e s .  One 

reason for a mi s f i r e  i s  pu t t in~  ~rea~e in the r i f l e  ~ i c h  ~ s n ' t  got a 

thing to do with o a r t r i ~ .  I f  you dip a r i f l e  in a va t  of melted 
? 

!i c o . o l i n  before you put i t  i n to  the storable depot and then i t  Is sent 

~ out to the t roops and they wipe the ~ t ~ i d e  of the bol t  and sle~h i t  

oter with gaooliae on a pa in t  brush and do not take the bol t  apa r t ,  you 

will get more t~an 1% of m i s f i r e s .  ~ e r e  a ~ e s o  ~ ~ l n ~ s  tha t  might 

have happened tha t  I r e a l l y  don' t k n ~  what the aw~wQr i s  to t ha t .  You 

can be sure that t~ere was no such ~ r o e n ~ e  of mis f i re s  when the 

ammuntti~n went out f r az  Yran~ord  and the primer w~s the same as used 

for ~ r  ~sars.  But acmethi~ happened to tha t  primer mixture so there  

is a de te r io ra t ion .  
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Colonel Mtlest  Are t h e r e  m ~  e the r  queet iora~ 

{[. Colonel ,  could 7eu g ive  us ecem idea  ae to  the a b i l i t y  of the  

United States to produme smzall arms ammunition am oceq~ed with some of 

the ~ o r  f o r e i gn  powero and t h e i r  a b i l i t y  to  ~ e  the  same p r ~ t ?  

Is that ques t ion  in  c~der here?  

Colonel ~ a t ~ s  

~. Yes, 

A. ~ell, 

Do ~az mean the f a c i l i t i e s  t ha t  now ex i s t~  

s i r ,  t ha t  i s  what I mean. 

t h e r e ' s  q u i t e  a d i f f e r e n t  s p i r i t  e x i s t i n g  in  the United 

states than in  fo re ign  n a t i o n s .  In foroig~u na t ions  the re  a re  a very  l a rge  

ii sumber of f irms who are er~our~ by g~vernment8 to  ~ell ~ t i c a  of  

al l  kiad~ and war ~ o n s  of a l l  kindm to any n~ti~n tha t  w i l l  bu t  a n ~ h i n g  

i~ 
I o kill ~one with, and m~ultions firms not ~ f~marish but are verT, 

~/ very much e n c o u r ~ .  In th i~  o ~ t r y  you know tha t  ~ m i t i o ~ e  mesa- 

lecturers are not encour~d and we have practically no firms that are 

as really eamlti~ mar~cturers. A l o t  of people th ink duFont i s .  

They make &b,z~t 1~ of t h e i r  p r~ iuc t  in  the  form of powder. ~ r e s t  I s  

paint, all kln~ of ehemica18, pl~L~tics, etc .  ~e do nor have an~ true 

~ n l t i o n s  firms h~re.  In I~urope they ~ v e  them by the tnmdreds - -  big 

one~. ~oze pe~le h~ve f~ctorlee and they sell cartrldEes of all kinds 

to e v e r y ~  in  the world. I f  a man in Peru wants a c a r t r i d g e  he can go 

over there and ge t  t h e i r  c a r t r i d g e .  They ~re ready to  m ~ e  i t ;  they 

know how to  s e l l  i t .  From tha t  po in t  of view the re  a re  ecme foreiKn 

nation8 tha t  a re  we7 ahead of ue in  a b i l i t y  to p r o d ~ e  small  anne 

cartr idges.  ~ e r e  io a b s o l u t e l y  no comparison. Tha t ' s  the  reason f o r  I t .  

We'll never ge t  t ha t  way fo r  the s i d l e  reason tha t  the small arms c a r t -  

ridge business ha8 been going down h i l l .  For masT, manor yea r s ,  back before  
I 
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the World war the re  ~ a ~  no ~ t i o n 8  as  to  f t r ~ .  ~he ©oantry was not  

as thickly ~ a t e d  as  i t  i s  now and the re  were more p laces  f o r  the a v e r a ~  

to jhoot .  As time went on. f ~  b ~ l  to ge t  more and more r ~ ~  

so now the man uho has a ~ a  ~ i th  him i8 s mabJect of suspic io~.  Both the 

gun j ~ e r s  and the m n u n i t i o n  makers h~Te a bastness  that  h~sn ' t  i t s  f u t u r e  

before i t .  I t  has i t s  peat  behind i t  but no f~ tu re  in  f ron t  of i t .  In  t h i s  

cmmtry the a ~ u n i t t o ~  ta~ine~s i s  g o t ~  to continue to go downhill ;  t ha t  

condition in ~ o i ~  to c ,n t inue  to e~i~t  ~ud a~ 1 ~  ~s i t  doe~ e x i s t  we are  

goi~ to have a hard  row to hoe in  makin~ e~Lll  ~--~'m~ c ~ r t r i ~ e s  c~ h ~ v i ~  

facilities e z ~ s t ~  for them. 

Those f ~ t o r l e ~  they have ove~ in ~ ~ e  are  J u s t  ~ o n d e r ~ l .  ~e Jus t  

wish we ¢o~d  have ~ t h t ~  llke tha t  in t h i s  cc~utry.  I t~ve been very  

fortua~te and t~ve been t i ~ r ~  ~ number of those fo re lg~  f ~ t o r i e ~  and have 

seen the m~b lne ry .  They ~ o ~ i a ~ i z o  in ms~d~g c a r t r i d g e s  f o r  ~ na t ion  in  

the world t ~ t  mante to  b ~  the~.  There a re  f irms over there  tha t  s p e c i a l -  

tze in makl~ cartridges machinery f o r  ar~bod~ w~o wants to s t ~ t  up a f a c t o r y .  

eo~ebod~ in  t~n~ia ~ n t s  to  e~~b l lQh  an a r ~ ~ .  They kno~ t,~mre to ~0 

to get the ~ i n a r ~ .  to  G ~  or ~ l t z e r l a n d .  We l~ve n~thl~g l i k e  tha t  

in this cmmtrT, 

~. I 'd  l ike to stand up in the defense o~ d53 f l ~ t l ee  of ~ t i l l e r 7  

mmmltion ~ ~ t ~ .  • ~ o~ i t  ia not f i red In ~ e - t l ~ m  small ~ o  

I think there I~ o~e reas~m v~7 i t  is not ~ i s t e d . ~  ijl/To i l lust rate,  take 

the ~m~facture of the 1.1 c a r t r i d g e  ¢ a ~  of 

is now ~ 1 ~ o  

Colcmel ~tcher: 

the ~av7 ~bioh ~ m r d  A,r~m~ 

~eu are & e t t ~  almost ~nm to  ~ 1  aZ~o 



:/ 
\ 

two ~sars ago the Navy asked the ~ to u~J~e ths 

they were.~aot able  to sske i t  very wall here at  the Oun Factor7. 

yreak~ord ~ d 4  the oase and were 

~ M  

So 

sucoessful in the mann~aeturo of it. 

Just ~ e s t ~ e ~  I m s  asking the A r t i l l e r y  people ~bout i t .  I t  seems that 

yrankford i s  now having trouble and t h e / a r e  going doms to the (km Yaotor~ 

to learn how to make i t .  In other words, we developed i t  and the Oun 

Yactor7 ~ook the practloe over and were 

uke i t ,  
: ! 

successful in i t ,  and now we c~u' t 

A, ,That's a l~o lu te l~  true. Did I not s ta te  that asking aammition 

is not a l l  p la in  sai l ing? There are ~ beedacbea. That t . 1  i s  tx~eibl~ 

twice U big as  the ,50 oaltber in dimensions. What about i t ,  Captain 

Rice? Will you t e l l  us eQmethtng about the m~ufacture of arkt l l er7  

amunition and the dAff loul t tee  in the larger ones? 

CaptaAn l~toel Just  one other point ,  The mam~aoture of primers 
S 

enters a l N  ~ t o  a ~ t i l l e ~  ~ t i o n  and we have now 8one as far  as 

possible t~ ~ mmAl arms primers to overcome czar d i f f i c u l t i e s .  We are 

taking the .50 mll]~r priam ~ a k s l i  for  aost  of the ar t i l l e~  prbmrs+ 

The main rumon for that is that prod~tion in peace time is no mall 

that we cannot get  continuous manufaoturo, However. the e m i l  ar~.  

departaent at Frank~ord Arsenal is in c o n t ~ s  p r ~ t i o n  and t h e y  

have a primer lhich funct ions ,  we adopt i t .  Our war-tine problem w i l l  
/ 

be very dLfflmalt because we'll h ~ e  to rely on the m l  

the snail arts de~rtaent  do to ~ , h  our p r i e r s .  

Colonel Uatoher: 

know-how that 

As a quMti t¥  pro~notion proposit ion the primer 

Is not harct. The prlmer~ Is a tln7 t h i ~  
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tr(xzblee with i t ,  ~ trot when ~ a re  i~o l~  cood you 

adllion8 of them in  ~uet a ~ place beoauN they a r e  to  e e a l l .  

these a u k n a t i o  Jaoh ine !  t h a t  Juot  e t m p  thee  out In  a ~ .  

the old ~ e  a f t e r  a l l  theee  a r t i l l e r y  p r ~ r e  af  d i f f e r e n t  kinds ,  

turn out untold 

You 

In 

t ~  

caps, e t c , ,  were i n i t i a t e d  the th~n~ s t a r t e d  to  4~o of f  in  the fuse .  Y.ach 

time a man ~ot  one ~bloh did tha t  he trould draw htmeelf  up & primer and 

~ad a l o t  of then tha t  were a ~ l e  l o t  a l i k e .  Ae C a p t a ~  ~tee sa id ,  

weeve done the very  8ennible t h i ~  of ohsn~x~ a l l  thooe fusee and thiw~a 

that have p r imer ,  and tha t  have t ~ o N  o a ~  tn  thee and a re  m~k~n~ them 

all  the same cape tha t  we have in  the oxnall arms, Thht ls  ~ very eoneihle  

tbin~ to do b e ~ a e e  we0re always gotr~ to  have those thin~s in  q u a n t i t y  

produotion of ~ a r ~  and the number used in  a r t i l l e r y  18 Juet  a drop 

in the bucket 

thee r i ~ t  ~ t  

arenJt golW~ to have t roub le  with them eometines.  

that i t  *l a eene ib le  th tn~ to do. 

oOmpared with what i8 ueed in emall arms. You can take 

of  prodnotfon and use thmn, but  t ha t  doesn ' t  mean we 

However, i t  doe8 Jean  




