Remarks by Lieut. Cel. Miles Introducing
Colonel Julian 8. Hatcher
October 20, 1987.

Gentlemen: This morning we have Colonel Julian 8. Hatcher of
the Ordnance Department, who will speak to us on "The Manufacture of
small Arms Ammunition.®

I might say that the best possible index of a man's standing in
any particular line of manufacture for the Army can best be arrived
at by the comments which you hear about him from the corresponding
people in commercial life. I can assure you that I have never heard
any remark concerning Colonel Hatcher from the men in the amall arms
industry which has not been higt:ly laudatory. Colonel Hatcher is one
of the few real experts in the Ordnance Department. He has assisted
the Department of Justice in his line in aiding that Department in
the detection of crime. He has a fine background as an author, and
we are extremely proud of him in the Ordnance Department.

I take great pleasure in introducing Colonel Julian 8. Hatcher.
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THE MANUFACTURE OF SMALL ARMS AMMUNITION

Qentlemen: I am very glad indeed to be with you today. I am not
here to detect any crime, as Colonel Miles might have inferred, but
Colonel Jordan has asked me several times before to come down here and
talk to you and say a few impromptu words regarding the manufacture of
small arms ammunition, with the idea of bringing out the fact that the
manufacture of erdnances in time of war is not all plain sailing.

The idea is to explode some theories that certain people sometimes

have. I'll illustrate that. We had some reserve officers, for example,

who brought that out very well last year. I was in the Baltimore
Ordnance district in industrial mobiligation work, and naturally the
work of having all the different manmufacturers in that district pre-
pared for their war orders in Ordnance was under our office. At very
frequent intervals we had meetings of the reserve officers who were
assigned to that office. Those reserve officers assisted in that work
and were thoroughly familiar with it, but we did have at that time
reserve officers come in from other branches, chaplains, engineers,
infantry and various other branches, who were not concerned with out
industrial mobilisation work. I was discussing some of our work one
day, and one of the visiting officers got up and said, "Can I say a
word?" He said, "There is no use your going into this sort of thing,

this getting these commercisl plants to do this. That has all been



taken care of. The Government has taken care of that." He said, "They
nave arranged so that all the commercial plants in this country are

going to make everything we need as soon as we have any mobilization.

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 starts,
the very day after mobilization, the Covernment will get smokeless powder
out of that plant. They have all the plans arranged. The minute there is
a mobilization those people will start delivering 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 had our business with our own reserve officers

to go ahead with, and they all knew what the proposition was, so I said,
"fhank you very much for the information." So we went ahead. But
actually I knew all about that plant over 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 that comes from
India in ships and put it through a series of chemical proceases so they
got titanium oxide out of it to make white paint with. And there was
not & single piece of machinery in the plant that had any relation to
smokeless 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 it 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 of ficer who is trying to make industrial mobilization plans.
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Now today we are goint to talk about small arms ammunition. Small
arms ammunition is a very simple thing. You can see it right here
(pointing 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
thick. You punch out of those strips of brass little disks about the
size 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 small arms cartridge. Those cups are ‘put through various
draw presses that draw them out longer and longer until finally they
reach the shape of a tube approximately the same diameter as the
cartridge case. You can see all those stages on this board if the
 light is good enough for you to see them. Then those tubes are trimmed
off to the right length and shaped down to form a cartridge in this form
(displaying cartridge). The 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 tb the base to hold the lead in
place and you have your bullet.

After this is done you are ready to load the cartridge except that
you have to have a primer in the base of it to set the powder off , of
course. The primer is punched out of a sheet of copper or brass in
exactly the same way as these other things are punched out into a little

Cup. They are right here. I doubt if you can see them from where you
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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, and you have a finished
cartridge.

The operations are really very simple. They are done on an
sutomatic machine, with very few operators. The machines turn out
large quantities of the stuff, and it would seem, therefore, that it
would be quite a simple job to get all of those we nqed in time of war.
put we have two or three problems connected with that. One of the
problems 1is the fact that in modern war the amount of material needed
is 8o tremendous that it not only means that there is a terrific job
to get 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 anything else. Those were
the requirements that were sent over to this country by the A.F.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 many 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 5,700,000,000
cartridges. We had at that time the Qovermment arsenal at Frankford
capable of turning out 100,000,000. We also had five cartridge plants

in this country, and in order to be in shape in case a war ever came up



ek »9"

we had been in the habit of giving those cartridge plants a million rounds
of cartridges every year to manufacture of (jovernment contract. The
cartridge plants we had at that time were Remington, United States,
winchester, Western Cartridge Company, and Peters Cartridge Company
(Listed plants on blackboard). We had all those, and when we got into

the World War we were very fortunate in that for several years those
plants had all been making cartridges for the allied governments in
purope; and after three years of grief trying to make those cartridges
they had gotten up to a production of about 7,000,000 cartridges a day.
They were not making our type of cartridges. They were making the
furopean type, which is almost exactly similar to ours. It seemed that

it would be quite simple. With our own Frankford Arsenal making 100,000,000
rounds a year and with these other people manufacturing, it seemed it
would be quite simple to get all the cartridges we needed. Ve got all we
could. We ordered cartridges from these people up to their limit (indi-
cating plants listed on blackboard). We also ordered cartridges from
other people. There was a copper company, National Brass and Copper Tube
Company, making brass and copper tubes which looked almost exactly like
these cartridge cases as they are drawn out and before they are tapered.
That company was making those in very large quantities, it is a big plant,
and it seemed quite simple that they could make cartridge cases, so they
were given an order. The Crown Cork and Seal Company in Baltimore were
making bottle caps, which are stamped out of thin sheet metal and look

very much like some of these cartridge cups, in a more flattened form when
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they are finished. Those people said they had had experience stamping out
petal and they thought they could make cartridges. They were given an
order to make cartridges, 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 Qovermment for 4,000,000,000 rounds.

Now let's see what happened when we went ahead to make those
cartridges. It was a simple thing. We had been making them for years in
our own arsenals. PREverybody knew how to make them. Frankford was making
a hundred million a year at that time. TIvery other company in this country
which could make them was given an order for a million cartridges a year.
In the meantime they hadAgone ahead with tremendous orders for the govern-
ments which were at war over in Furope and were supposed to be able to
- switeh right over into our cartridges in very large quantity production.

I say they were making 7,000,000 rounds of cartridges a day. I didn't say
those 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 good.

We started right in to make those cartridges and the first thing
we did right at the beginning 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 100 s000,000 a year, and during the
whole war they turned out 70,000,000 rounds. I will put Frankford on
the board. I was putting down the commercial plants before. Frankford
turned out 70,000,000 rounds. They turned that many out during the

vhole war, from April, 1917, to December 851, 1918, and they were supposed
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to be turning out 100,000,000 a year., Why didn't they turn out any more?
One reason 1s that right after the war started, in May, 1917, people who
wore noing them began to notice that these Frankford cartridges wouldn't
go off. They wonld pull the trigger, there wonld be a click vhen the
nammer of the gun fell, nothing wonld hapren, and about the time they
opened the bYore of the rifle the gun wuld go of £ and dlow somebody's
eves ont - a hangfire, They had never had anything like that happen in
Frankford. They called all the engineers of all the commercial plante
together and they did everything they could to overcome that, The resnlt
mas that thay shut down Pran':-ford Arsenal for four months in the middle
of the war, threw amay six monthe' prodnetion of FPrankford Arsenal
cartridges, and adopted an entirely new primer,

Frankford Mmal masn't the only one that had that trouble either.
The trouble was experienced with several of the other plants, Several
of the other plante had to shut down on account of primer trouble, The
reason d1d not appear at the time vhy they were having trouble with
Prankford Arsennl primers, and they did not know why until after the war
vas over. They had wvery fine chemists go right after the troudble to see
vhat they could find out, dut instead of finding the troudle they adopted
a different primer and went allead with the manufacture, They found ont
after the way that the priner had sulphur and potassium chlornte and
antimony sulphide {n it, Those were the main ingredients of the primer,
Those primers were mixed up in a wet mixture like flour being mixed
into a bYlsenit dough. Then they were loaded into the little primer
coups that you see in the base end of the cartridges, and great trays
of those were placed in the dry houses and dried out., The dry houses

were steam heated houses, made out of concrete, and they are kept at a
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certain temperature for some days to dry those primers out. In the
stress of war production when they tried to step their production up

as fast as they conld, they stacked these houses full ofprimers. They
put far more in than they had ever put in before. They were anxiouns to
dry them out in a Jmrry so they turned on more heat and those primers
goured. The sulphmr reacted with some of the other constituents and
formed sulphuriec acid in the primer, The primers were all right vhen
tested in the proof house at Prankford. However, a few weeks lnter the
action of that acid had progressed and by the time the primers got out
to the army they were glving those hangfires, If they had given troudble
right away, as soon as they had them in the prmof house, 1t womld have
been gimple, dut that is mot the way small nrms ammnition fanctions.
It's a tricky thing., It seems to de all right at the arsena’ but vhen
you get it out with the troops something has haprened to it in the
meantime. To illustrate how tricky it is, for example, vhen I was at
the Eranicford Arsenal they had a man who was very skilled in mixing
primers, As I told you, they mix it up like we do diseult dough, in

a wet mixture. He was Jmeading this with his hands one day vhen one

of the officers in the small arme divislon walked into the dry house
and was looking around to see what was zolng on, and the fellow who

was Imeading the mixture sald, "This doesn't feel right, I have never
known this mixture to feel 1like this before, Let's get out of here."
fe let go of the stuff he wae kneading, they bdoth went out, and no sooner
had they both gotten out than the mof went of 7, He felt that that
stuff didn't feel right under hie fingers and was canny enough to say,
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"It doesn't feel right, ILet's get ont of here.® It i3 tricky stuff,
Halking these primers is not like Wmilding a Jack-knife. Then you get
the Jaci-icnife mn‘ according to the drawing and sharpened you can bde
enfident ron've got a Jack-imife, But vhen you get the cartridge made
according to the specification you're not confident rou've got a
cartridge that is right, as by the time 1t gets out to the troops
mmthing may hnve happened to it., I'm going %o quote a wrd or two
from a Government publication that was pudlished right after the World
Tar, "The History of the Mamufaciure of Small Ayms Amamitlion.®
Incidentally, I remerber very well vhen this book was written decmmse
they called in everybody who had anything to do with small arms armemi-
tion and asked them lots of questions, and I remerber giving these people
lotes of informmtion omt of onur files. They wrote:

*Innsmmch &g nost of the mamfacturers were in production
on foreign contrnets, 1t apneared to be n comparatively simple
mitor to turn these wnstly awnented facilitles and the
invalnable experience to immediate production of our owm
ammnition, That this d1d not happen, that real quantity
produetion 414 not occur matil late in 1917, that up to them
we had prodnced lese than half a bHillion cartridges of all
types, cansed A gpod den) of avorshension in the pudlie mind,
wifortunately not in a position to have the faintest comprehension
of the Aiffionlties Inwlved: of the necescity for developing
a cartridge interchangeadle into riflee and seven Aifferent
trpes of machine gune; of the need for odtalning new mch inery
and m8difying o0ld to produce much a cartridge, of the repeated
changing of apecificntions to meet the abhilitles of then exist-
ing mamufacturers in order that gquantity production might degin
at the earliest possidle moment; of the imperlous need of train-
ing with all possidble haste of army officers and civilians; of
a general lmovwledge of operation in connectlion with mamifacture;
the theory of bBallistics: the fll Imovledge of instruments and
equipnent used: method of condneting inspection, nomenclature,
and genernl information conceming paprer worl of inspecting this
ammnition which ealle for more rigid inspection than most types
of ordnance mi erial; of the difficulties of designing and
developling new types of special cartridges for niercing armor
plate; of the stupendous task of obitaining new facilitles,
ineluding dry plant capacity, new machinery, maw material, and
rarest of all, akilled labor for the produetion of an additional
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nillion cartridges yearly to meat the requi remente of an

army increased far deyond their orizinal conception: of
vroblems prasentad by the n'o riage of brassy of the lsbor
diffienlti-e due to competition and ineffic’encr, ingufficlency,
Indifforence, atrikes, and high turnover (That was dnring the
war, ineldentally/t of the prodlem presented by the neceasity
of preparntion of specilal gawgen in the face of o serions ladk
of tool makers, gange makors and all types of skilled wrikers,
of the delay and inoonvenience of a fallure of appropristions
to come through in time; of all these obdutacles and hund reds
more the layman wna efther totally ismorant or onlw muely
conscious,”

;
They go on to states
"The specifications were of necessity changed many timen to

meat the warious trmnblse wich arose from time to time, One

of the earliest obstacles enonuntered was with primers, In

fotober and YMovembar ~f 1917 both Namington and Testern rore

axprriencing consideradle troudle with hangfires and oventually

changed their primer and adopted a Ai1ffersnt tyre to overcome

this difficulty.®

I have already told you adbout the Prankford tmuble with primers,
lere nre two other mamufacturers who 412 nothing Yt male small arme
cartridges who had similar troubla, dut with o A1 fPerant vrimer, They
d4dn't noe the same one. "Considerable troudle was experienced with
blowm primers, This was finally avercone by crimping them in, as was
done by the Germans and later adopted by the Prench and British. Fallure
to extrot in the rifle was ancther impediment enconntered. This was
remedied by the adoption of a harder case.” That s what this ramchlet
says. But they did not state that where they adopted the harder case
right away they found that these same eartridges began to runture in
mchine gns, and immediately they were caused to 2o bBaok to the softer
one again. All the mchine gnn people were erving for softer cases and

all the rifle neonle wanted a harder ease.
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"At one time zyrationhf the bullet in flight during firing tests
retarded produetion.” Why wonld a btullet gyrate in flight during firing
tests vhen we had beoen making them for years in tinme of peace and they
212 not gyrate? 'heg you start to meke a thing like that you've got a
arnll group of skillsd people who moke them all the time, It 1s the
only thing they do, They overcome these difficmlties and know what
they are, Then suddenly vou put out great quantities %o wvastly expanded
facllities and they run into Aifficmlties and they do not lmow vhere those
A1frienlties cone from, This iz not like malcing a jack-kmife or a razor.
hen vou make a jack-imife or rarzor according %o specifications 1t 1is
mde, but vhen you malke ihis cariridpe :m;t heve to make 1t fonetion
basiden, and 1t's a thing full of explosives, 1f you make it so the
explosive will go off, the cartridge may not hold the explasive iIn right,
g0 vou do not Ymow whether you have it or not ~~ now you've got 1t and
now m haven's,

In this same pamphlat vhich the Jovernment got oud, eanllad "The
Mstory of the Mamifacture of Smmll Arms Amsmnition®, there is this
statoment which te very signifiennt: "More important than equipment
or facilities in ‘mowledze and experience, or vhat mny be ealled
teartridee brains'.” In other words, it 1s a thing eoncerning which
i£ 7om don®t imow all the tromdles that come wp, and you take men 1fke
the very fine encineers who were in charge of the Orown Cork and Seal
production, they do not nocesear!ly get very far with 1it,

At the begimningof the World War, three years before we went in,
Remington Arms had a larre order from foreisn nations and one of onr

offisers Trom Prankford Arcenal resizned from the Army and went with
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them. (That was three vears bdefore we went into war and from time to
time our of ficers did resign nnd go with these people. One resigned and
wvent with Remington Arms.) Those people produced during the Yorld War
ovor 1,300,000,000 eartridgzes. That's quite a lot of eartridges. They
produneced that in spite of all thelr Aifficulties. United States Cartridze
Compeny (they also had an officer from Prankford Arsenal who was their
main guide) produced something like 684,000,000, T am remembering these
fignres and I may hnve them wrong. The Winchesnter Repeating Arms Company
poduced 468,000,0003 the Western Cartrilge Company, as I remerber, sone-
thing 1ike 40,000,000: Peters Oartridge Commany something like 84,000,000:
¥ational Brass and Copper Tude Company, 20,000,000, of vhich practieally
none were used, They all had to de scrapped, That was a tremendous company
vhich had never deen In the eartridze manufactur ing dusiness defore,

and they thousght that they wonld get more produnction from them than from
any other company in the United ZTtates. Crown Cork and Seal Company
produced nothing - zero) Dominion Arsenal prodnced one~half million,

and the 3ritish Government none, 4,000,000,000 were ordered from them

tat they didn't get into production by the time the war was over., That

is a very funny table (indlenting table on bdlackboard). Frankford
produced 70,000,000 and Remington 1,218,000,000. There is a problem.

The natural thing wvhich occurs to you is this: I somebody sald this

was a Government cartridge and we got in a Jam In tine of war, instead

of this thing going smoothly and us getting great production rightomy

we had all kinds of trouble, they wnld say: "Ordnance Department
inefficiency, or army ine “lciency or Covernment inefficiency." But

what happened? We had all these commercial firms, “They had people who
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knew how to do it. %hen they degan to mn into tr-uble why dldn't they
tell each other how to do 1%?", yom may say. They dld, As soon as this
thing o to nn? mamtinn of amnll arms ammnition mamufacturers,
which wag more or less of a sem'~government ageney, and every two weelts
they had o meeting in Wew YorlCity, which was more or less of a central
point for all these people from every one of these plants. UYany times
British officern and people from Canada and anyone else vho Imew any-
thing nbomt the smll arms Imsiness or conld help: apecinlists fronm

21l kinds of places, such as professors from mwniversities, etec,, attended,
Then Reminzton had troudle with thelir primers they immediately called

a special meeting and people went there from every plant. There was no
holding back on account of competition or jJealosy. PTvervbody was trring
to win the war, %hen Reninston ran into trouble United States Cartridse
would cend primers and engineers over %o see 1f they conld find ont vhat
the troudle was. They wonld eall a meeting of thos smll arms mamfacturers
association and try to find vhere the troudle was and all the best drains
in the country were theres but even so ther man into all ¥inds of troudle.
Ther ran  into so much trouble that some nf these neosple never got %o
first base. The ¥Mational RBrass and Copper Tude Company, which were
mamfacturers of tubes but not eariridge rammfacturers, turned out
eartridges which, as soon as you began shooting them in the gums, womld
blow up the guns. The cartridges looked fine. They didn't have high
pressures., You could check the pressures, Mnt was the troudle?

"hen you take a drase cartridge and mat it throuwsh thie sort of a
rropoeition you have to have 1t made very soft. If yon don't have it

soft 1t won't work in your machines. When vou put 1t throughthe
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rirst machine it hardens 1t., Then you have to soften it again By putting
1¢ in the fire, annealing 1t. You keep on doing that, softening 1t and
morking it and finally you get to the point vhere it's a finished cart-
ridge. Then yon have to stop softening the head because that has to be
hard and strong. Soft bdrass is wealr brass. Fard Brass is strong drass.
soft drass will stretch, but it won't dreak off., It will stick to the
chamber of the sun and won't extract easily. It is more like pmtty. It
does not have greatl strength. In the head of the cartridge 1t will give
way and let the gas out. o had a lot of troudble 1like that. They taught
them how %o make the head of the cartridze hard Yut then they began to
eraclt on the slide, somevhere from half way up to the daeck, and the gas |
wonld mm out and bYlow veople's eyes out. People had had trouble with
that befom‘, and they sald: "Sure, we Xnew the camse of that. Tou out
these 11ttle disks so om@ fits into the other and 1t leaves a nort of
crescent in the one, draws ont a estrea’ in t.ho brass. You cammot mee 1t MImt
dhen you Tire the pan 1% Mows up and mis out your eye.” So they rushed
all the engineers ovar tn this rlare to spread these things out so they
wolldn't tonch each other. They did find one or two that tonched and they
spread them out, mt they atill hnd the sane troudle., Then they eald:

"It 1s inclusion of slag in your drass®, so they had ai'l the metallurgists
at the brass mills work very hard to stop the inclusion of the slag. They
said: "These pecple and these neople get it and these people do nnt, and
they are using the same drass. "hat abont that?® It isn't the brass,
There are all Yinda of thinge that will do 1t. Manaing the presses a little
too fast will do it. If you run the presses so you draw those too fast
Jou overstrain the metal and that will do 1t. They didn't know that at
the tinme.
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At Prankeford Arsenal three or four years 220 they had a sinilar
troudble with thelr cartridges. I see a gmtim gitting in front of me
vho discovered a very obscure cause of that. I am willing to admit that
1 do not see how he discovered 1t. I don't think I would ever have thought
of 1t. In keening that priner from blowing out they erimp 1t in. And in
erimping that priser in,the cartridzes aﬁ suapported on the inside Dy a
gteel sten and 1f th@t aton were a 1ittle dit off center so that the
mupport masn®t equal and the erimping muchine erimped the vprinzer a 1little
harder on one aslde than on the other 1t threw a line of strain down thwo ngh
that brases and later on the brass mm erack open in the gun. All such
obsonre things as thaf yon've got to look ont for in these cartridges.
There are a thousand and one of then,

I conld start in with the primer and tell ym vhat misht hanven to
that or 1 eonld start in with the Mallet and tell yom vhat aight hapren to
that, and then the case. I conld tell yom, for emample, that you mnke
thoeze nrimers and you think that with all the exnerience you've had you
aren't going to hove any tromdle. You have your mat 8¥11led men working
on them and yel the primers may bBlow ont in your rechine mmns and jam your
mchine gans. The priners be made of metal that wyou think is Just the
right hawiness tmt yom may get niefires or hanzfires becanse the brass is
a little too hord, or you sy zet pmncotnred primers becauce the brass of
coprer that you make the rrimer ont of {(rou may nake it out of either) is
a little too soft and your firing »in goes throngh it. Yon have nine or ten
different types of firing pins in the &1 fferent machine suns and rifles,
Some may be sharper than others or have a different mdine on the corner:;

sone may be flat vﬂh a square edge or something lile that and one acts on
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a primer different from the other so you may have punctured primers

in spite of everything you can do at a cartridge factory. Yom may get
leaky primers. Armund the edge of the nrimer gns may escape. You can
zet hanglfires which, ns I told you, cansed all that troudle at Prankford.
that 1s partionlarly Bad in sn airplane synchronized gun. It shoots holes
in the propellers and pronellers cannot stand many holes in them defore
they are weakened. Your primers may deteriorate. e have had primers
mde here which we thonght vere perfect, and have stored them for three
or four wears and ther're all right: dut send them to the tropies and
store them for a couple of years and they won't choot becamse sone of the
chemicals have reacted wit’h‘som of the other chmmicals.

e hnd one of the bdig ocommercial cartridge companies just three or
four vears azo sell us nillions and millions of rownds of .22 ecartridges
that were pnt through all the teste that all the cartridge manmufacturers
new anything about and in a year or so they wonldn't shoot. It was a
sommercial manufacturer. It wmen't the Ordnance Department. One of the
obscure tromdles that may occur with primers is iliustrated ¥y the fact
that out in Camp Perry in 1930 they had National iﬁtch anmmition that
suddenly bhecame wvery high nressures, damagzing gums, or threatening to
danaze guns, and they couldn't understand vhy, They withdrew the
ammmition from service right then. smlv yoars later they found out
that in that particular cartridge they had adopted the Buropean tyne of
primer instead of the American type. The T™uropean type hns a hole straight
throuzh the case fronm the primer to let the gas into the powder very easily.
In the American primer the gas has to go around under the anvil of the

rriner. I'm going to draw a 1ittle sketch to illnstmte what I mean.
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Tere's o primer cup, very greatly enlarged. This is the head of the cart—
ridge here. In the hand of the cartridge there 1s a 11ttle ridge, and wp
here i rour primer nixture. You will find that when this hits, 1t mashes
that down on that 1ittle point and crashes 1% and canses it to go off.
They hnd two 1ittle holes thers for the flame to 2o through. That's the
Paropenn type of cariridge cass, this deiny the inside of the ecariridre nnd
down here Belng the nowder. Our type of cartridge case is made Jnet a
1ittle different (drnwing eletch onm doard), It has a little plece of drase
inside of it separate from the cartridge case called the anvil ¢hat you mash
the primer mixture down with vhen the f‘lﬁm; pin hits it. Fere's your
prizer mixture nnd here is the mwii. There are 1ittle holes through the
anvil and 1in the niddle of the eartridge case there is a mtﬁole vhere the
gne can go into the powder. In our own vrimer, gas comes areound there,
throuzh here, and down (1llustrating). It hae to tum a corner. TPvervbody
thought that you wonld get mach more mmiformity and acouracy 1€ rou nzed
the Turopean type vhere the gns had a straizht shoot, All the tests at
Frankford ghowed that it was far detter. They put it out at Camp Perry and
they bPegan to get high pressures. The answer geens o he that sometimes
the Bns was breaking the powder grains in pleces. It had such a etraizht
shoat at the powder grains, they were brittle, nnd it maghed them into 1ittle
rleces, e malre powder finer and 1t bums mi-c; quictly and canges high
resgnres. Those are sone things thnt can hapren to primers.

Yhat ean haypnen to cartridge cases? Almost everrything in the world.
“he cartridge case has got to hold the powder,zas in., It hes to de strong
amumnd the head, It can't crack. If 1% eracls, it lets the gas out. One

of the troubles is that when the ecartridge case is mamfaoctured 1t is
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constmeted at the mouth to held the dmullet in, It has to hold that
mliet veory tight, and the Brass has 3o e falrlry hard at that vwoint %o
hold the ullet $i7h%, or something elee hnn tn be done, snch ns
ealendeoring the Bullet. They used to malke the cnee vory hard at that
moint %o Yeep tha et from eoning ont or pushing in, elther one of
yrich w111 canse n "m1funetisn in o san.  That hard brass placed In
gtoraze nt hish tesmerntnre is subjest %o cracim,. All Irinds of brass
ohlects do 1t, You wi1) often find the handle nf the Gilletie razor
eracized. It isn't only the cartridze that does it. e 'nd a great deal
of tronble motting awy from that senson ercoking. Ther 'mew at the time
af the war that 1f ther heated that nup in a flame very hot sn 1t was quite
goft before the mllet was ymt In, 1% wouldn't season crack. If von 4ld
that, vhen yom ™t the ml'et in 1% »ould cremla down, or 1f you made it
rard enough 80 1t 41dn't erurmle down the dullet wonldn't have enough
strensth in there. It would bHe out of Tine, 1% wonld ymsh in or i}
ont in a machine pon fron the verr violent nection of the gpun, The
di7fienlty wae keening a Balance in hetwenn, soft enowgh g0 that 1t
vonldn't emeck and hard enomgh so as o hol? the Imllat, They ran into
a grent mnay season cragika. T haprened to hnve some muns during the early
mart nf the World ¥ar that used Pritish cartridges. The Sritish cartridges
I naed in those sz were nbout one~third senson ernched. 5o we werennt
the only affenders. You conld take a lot of them nnd st shale them omt
m the zmund. I told rou s~nething adomi these dody 2lite and whnt will
canea then,

fne of the great tronhles we have with cartridsges today i3 thelr eaticke-

Iaz in the rifle. TYom tale this cartrige and mXke 1t real hard and 1t



#7111 extract easily in a rifle. If you malce it real soft it wil) stick in
a rifle. So you say, "Make it hard." DBut as I sald bdefore, 1f you malke 1t
real hard 1t will rmoture in a mchine sun, so you are un against it there,
You would have to mlke two Xinds of cartridses, one for rifles and one for
mchine guns, or your cartridge is a compromise. If yom make then very
soft for machine guns so that they won't ranture you may have the gm
palled of f because the cartridge ls so hard %o get mt of the gun éhen it
gets hot. The extractor will pml) the rim right off.

The sane way we can hove all ¥inds of trombles with dnllete., I ean
tell vou & whole lot of trondles that are not only common, dut a lot of
uncommon ones that you do not exmect to have. You rake ecariridzes for
vears end years at a place like Prankford and all of a sudden a troudle
vi1l Jumo emt at you that vou never heard of and you don't Imow the reason
for it. Those things mltiiply themselves in time of wvar vhen yom have a
lot of new hands on the job who do not hove cartridge exnarience and
cartridee draing, e st have cartridze bralns and eartridge exverionce,
ag it says in thi:s Yook, We had a great dealof trouble with the .45
calider pistol ecartridges during the World War, I%'1Y Just mention one
that hangs over to the present day, Once in a vhile during the World War
ve hod n great many of them stick in the barrel of the rewlver or
antomatic pistol. 'Yhen you ot ready o shoot and yulled the trizzer the
mllet would go half way down the darrel »f your nistol or revolver and
ttop. You didn¥t Ymow 1t was in there even, You womld coclt your gun
and shoot azaing the next one, 1f it wer~ a go0d strong one, would malke
a tmlge in the barrel or even split the darrel, or sonetimes you'd see

two stuck in a barrel. The szecond didn't hawve enomgh pen to vush the first



one out, That seems gillr, The reason fa&' 1t waz that this company,
Tnited States Cartridge Company (they nre the ones that had the troudle)
ased a certain ¥ind of wax to waterproof their Bnllets, They ymt the

vax in the mouth of the cartridge. Other people at present use shellac
or 8 nixture Jnown as N,M.C., compound, vhich 1a like a shellac or wmigh.
*pse people wera nsing a wax that seemrd fine dnt vhen vom got those
cartridres in a real hot enn (gqnite a bit of wax was used in seme sf them)
that wax would run down into the powder charge. There isn't mmch powder
in one of those .45 calider cartridges —- four or four and one-half graing --
and about three grains of the nowder wnld Be consolidated with wax., The
remainder wold be enough to blow the eartridrze intn the middle nf the
barrel and camse tronble.

Ther~'s one more thing I want to sar abmt this whole dmeiness and
that ie that in industrial mebilization or going out %o got mamfacturers
to maufacture war materials the reas-nable and proper thing to do and the
thing that any sennidle man wonld do wonld be to gzn -t and see who has the
mchinery o do the job, Thoy wonld not go out and give to o man who has
textile machinery, for example, to wenve clothy the job of mling shells
becanse he hasn't the right mmchinery. They find the fellow vho has
cartirdge mehinery. You don't malte 1t on 8 Inthe and you don't make it
on o drill press. You make 1% on special machinery. You moke it on a
cartridge loading machine or a cartridge prining mnchine or a cartridge
heading machine, or a eartridge trinnming machine, or semething like that
viich iz automatic and apecial., Yom put omt thnse things in quantity.
They mn on conveyor belts nnd drop into hoppers without anvdodr's hands
to help,snd they're adsolutely special, 'Ten vou go out to find a man
vho is going to malke eartridges yom can't find anybody vho has this kind
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of machinery except the mrttév manafaeturer hinself, so that rou are

shsolntely limited to doing one of two things: ¢to go into an existing

| rartridge mamfacturer or to go to anybody else who never 4id manufacture

partridzes and get him to start from the ground uwp. Here (indicating on

plackhoard) we have an example of what happened when we did that —- we did

not get anyvhere,
. —

These rre 3l the »eonle =e had during the Torld "ars ?!nitaﬁ States
cartrmgfa Sorpany, Patere Oartridze Company, Wational Brass A& Copper
Comrany, Crowm Cork & Seal Company, Yrankford, Remington, Yinchester,
testern Tartridrze Comprny, Dominion Arsensl, and the British Zovernment.
Tnited States Cartridce Company, National Brass and Copvrer Company, =nd
Crowm Cork and feal Company hove gone out »f business and are cloged up.
The Peters Cartridege Company “oes not ocownt, Winchester and Testern hove
gonbined, DToninlon Arszenn) s n forsign firm, Of course the British
Government doesn't eouat. BSo where are you? Ue hove left FPrankford,
Renincton, Tiachester and Weatern, and thoze {indienting on MNackdoard)
are nll the peonle we had defore.

Thatts abrut the etory, I've been glven forty-five mimmtes to talk
and I howve talved £ifty, #0 I'm soing to stop. Thank you for rour
attent {on,

Colonel Milest Whether ou eall it ”mrtridgﬁ braing® or "inmov how®
it 211 ammants to the same thing. I think Colonel Nathher has bdrourht home
very forcibhly the necessity for cortridge dralns,

Te will now take a ten mimmte recess nnd reassemble at the
sounding of the bell, st wvhickh time Colonel Hatcher will be very glad

to angwer any queations you may mt to hinm,
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Colonel Miles: In opening this conference I failed to mention the
fact that Colonel Matcher is the head of the Ordnance School nt Aberdeen,
and I ¥mow the thonught that yuns throngh your mind the minute I say that.
Ye should tave more men with the practical bent which Colonel Fatcher has
in c::rx#rga of our technical nchools. OColonel Matcher wil) be very glad now
to answer any mnu&m which may come to wour mind.

Colonel Matcher: May I corréct Colonel Miles? T will de very zlad

to try to answer any questions.

Q. You d1dn't mention anything adomt rowder. Did you have any
diffienlties with powder, and at the present time vhat 12 the possidility
of obiaining powler in a fature emergency?

| A e had less A1fficmities with povder than with almost anything
else. The principal A17f1emlty was to fet an adequate supnly of smmll
armg powler. The question of gettins powler for small ar=s 1s not as
serions as that of getting cannon powler decause the small arms eartridge,
&g you can appreciate, uses a very grent denl leas powder than the

cannon -~ one charpge of 12-inch powder, which is essentlally the same in
composition dasically as the small arme vowler. Small arms mowler will
load a very large quantity of eartridges. Yow T ean sar that there ig a
special office of the Ordnance Department estadlished at Wilmington,
Delevare, in the dn Pont Building at the present tine working on a

torder plan. There have bdeen plans on powder but there 1s a new plan

| %07 deing prepared to tare care of what 7o ngked about.
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Q. Colonel, in your talk 1t seems to me that vou emphasized the
vwgaries of the cartridge and the primer and the rossidility that even with
the best plans over a perind of time something might hapmen to 1t which
even the best minds conld not contemplate. That effect does that have or
wuld it have on the creation of large war reserves of ammmnition as azainst
prevaration of machinery to manmufacture eartridges on a large soale? By
that I mean, 1f it 1s troe that 1t is et111 dmbtfM) that a given lot of
cartridges would last in pood condition, say, for ten rears, vhat offect
would that have on e of ereating now a large reserve which we are nll tallk-
ing abomt in the matter of war rroourement as againet eetadlishment canadle
of expanding to meet inmedinte emergencies?

A. The great trouble abomt estahlishing very large war reserves 1is
the frot that a small arme cartridge 12 a nerishadble article and eventually
vill deteriornte, nnd I don't believe that we'll ever establish 2 reserve
of small arms ammmnition large emoush to earry we through any war. XNo
| mtter vhat happens, 1f we hove a war we wl1l have to manmafacture.

Qs FHas anything ever been done toward attem»ting to cast brass
| eartridgea?

A« Yot that I know of. The warions cartridge cases require very
food vhysical vroperties. A eartridge cnce has to be stronz and 1t is so
very, very thin at the mouth that Y don't see how 1t comld be cast. Bat
- I'11 ask gome of the peovle that have deen in contact with this later than
I have if anything has been done on that. I don't see how 1t emld be done,

Q.  "hat abmt the use of copper for the small arme ammnition cases?

e use that ecase for the .22, why cowddn't 1t be nsed for the .30 and .45

caliher case?
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A. What would be the advantaze?

Q. 1 take it from the discusaion of brass that it is very brittle.
gopper 1 more homogeneous.

A. Copper vould not have the strength. There wounld bde no great
advantage in using copper. The great rroblem in getting braes ic almost
the sane thing even vhen yon talk of copper becanse coprer iz 7 the main
rart of brass. A copper cartridige case has plenty of strength for a .22
shere you have a very small charge of pomier in a very small chamber, but
it wonld not have the strength for the head of a cartridge in one of the 30
ealibers beeaunse copper does not harden up the sane way brass does in working,
7a have tried warious other materials for cartridge cases. Ye hove tried
steel. Al the time of the World Yar we made steel cases. It was much too
heavy. There is a difference in the welzht of steel and the welirht of brass,
The tronble with steel is that it's very mmch harder to wors than bdrass.
Brass iz n very remarkmble, wonderful thing to workc into these complicated

gshapes, It draws easlly. After yom ret 1t drawn into this eartridrse case

shape you can force it down into this smsll neclk and it hardens very

beautifully under cold working in the press., Yhen »om form the head of the
cartridge case it is ag soft ns putty so you can draw i1t, then the mimte
the press hits, 1t hardens up very hard and very atronz. It is a most
adnivable and wonderful materfal to nse. At the time of the World Yar the
Germans ran out of copver and therefore out of bdrass. In order to have
cartitdse cases they had to nse what materinl they could get. They counld
gel steel so they used steel cartridge cases., Steel cartridge cases mst,
It 18 very d1fficult to make steel soft., Steel does not work as easily as

brass, and 1t is hard on tools. The tools that yom use to make brass
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eartridge cases will not last vhen you mle stesl cartridge ecazes, so you
nave vour problems just the same with steel ns you do with bdrass. Yhen you
get then made they'll rust. They copper conted them to keep them from rusting
and they msted throuzh the coprer coating becanse that wasn't zood enoungh.
fe 412 the same thing. At the end of the World "ar we were malring experi-
nmentally, steel cartridpge onses,

Q. %"hat abmt alumimn?

A. Aluninunm cartridze cases have bHeen a very attractive idea becaunse
it iz a lighter mterial nnd wonld rel lave the wéizght on the soldler. %Yhen
I was nt Prankford we 414 guite n bit of worl with almimu~ and once we tried
malring aluninum eartridre cases, YWe had the Alnninum Corpnration engineers
working with ne, Aluninum canes 41d not hnve the necessary strength. You've
ot to hawe a good strong cariridee cace, There's a gap In the eartridge
cagse that has to be dridged over, and that gap has powmler pressure at 50,000
rownde in the square inch inside o 1t. If yom have anything like so0ft brass
or copner or alunimmm, 1t will flow mt of there 1ike mutty and let your gos
mt., Colonel Waldmann wmas nt Prankford after I was. I am gquite rositive
that vhile he wns theye they 414 some work on aluninum,

Colonel Maldmarn: T dn not Ymow what they have dne aince 1T was there,
The aluminunm npesple came arnmd and wers wery YJeen adbout osmur nsing alwminum,
80 we pave then somethinzg eagy, e Zrnve them a .45 caliber case. They had
worked on 1t about twe vears before T le®t, and at the time T left they
hadn't made n smecessfhl .45 cane an 1 don 't Ynow where they are on the ,70.

Colonel Yatcher: The .45 case has 12,000 pounds of nressure to the
square neh and the ,30 caliber haes 50,000 approximately. The .45 does nod

have the extmmctlon troudle that the .70 does. The .70 cartridze just can't
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ve extracted. It would be wonderful if yon mat the copper in and it would
gtar there. For the .30 calider case, it wonld squeeze out ngainst the wall
of the chamber and wonld not spring back. The brass has the elasticity that
copper doesn't have. If you had copper cases yom couldn't extract thenm.
The sane thing ls true of aluminum, They have never made aluninum strong
enough or hard enough for a .30 caliber cnse or evem for a .45, vhich has
| very much less pregsure in it and does not have the extraction difficnlties
| of the «30s Then I last heard, they were not abdble to do anything with it
although the engineers of the Aluminum Corporation still have that idea in
their nind and the Ordnance Department still plays with them on 1it.
Q. Just one more question in line with the guestion Captain Mahoney
agved previously about a war reserve of ammmnition. Uhy would it not de
feasible to lay nside a war recerve of good cases, Mroperly made in the
quiet of peace-iime construction? That would at least eliminate the
, difficulties that seen to hove come up wnder the stress of war,
A. There has been quite a bit of study on that. A committes sevsral
vears ago studled the malting of components. The trouble is that the
cartridgze case ls also a perishadle article, like the Gillette raror stenm,
and when laid aside 1%t 12 llable to crack, By the time »ou are ready to
-f uge it it's lisble not to he so good.
Colonel Miles: 1I'd like to ask Colonel Vatcher a question. Fad the
wartont inmed, do you think they w14 have cut down on the 5,700,700,000
1 cartridzes required, or to what extent do yom think they would have met

that program had the war eontinued?
| A. I thought at the time and I atill think that those requirements
vere based on safety firast. In nther words, nsk for a whole lot, ask

for everything you can posaibly need. It doesn't secem to me that we ever
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needed anything like that mumder of cartridges. The war reserve at the
beginning of the World “ar wms 200,000,000, and the total requirements
from the time war broke out to June 30, 1918, were appmximately 2,8600,000,000.
Those were the requirements, and on June 30, 1018, requirements of 3,700,000,000
more were set up, Aetually, duriag the whole Yorld War, “rom the declaration
of war witil December 31, 1912, the total amount of awmmitlon manufactured
and obtained was less than half otr requirenment and we had no shortage of
ammnition. We had, in fact, 1t seens to me, admut 1,500,000,000 rounds of
it left at the end of the war, e got less than half our requirements and
ve had more than half of that left, and therefore I do think the require-
nente were 'mch ovarstated,

Qs In this new diviasion, the Anti-Alreraft the 4ally load ia adwt
96 %/10 tons of .50 oaliber ammnition. Yow do the same A1f7icnlties come
up in making the .50 calider ng with the 307

A. Tint quite, bdecange the .50 calider is not used in hand rifles ~nd
you can malze it espercially for machine gans. The diffimlties are aleng
the same lines. I shonld say though, ihat there are a lot of troubles that
yon don't have with the .50 that you h-ve with the .30 just on accommt of
having to male eompromise cartridges. The problems are about three-fourths
the same. I want to stnte that we had approximtely 19 kinds of .30 caliber
ammnition during the World War. e had .30 ealiber dall, tracer, incendiary
and armor plercing: and 7203 British. e had that in severnl A1fferent tines
%o use in the vickers gun. ¥Ye had the 8 mm. French, .762 Russian, which was
W the same cartridge dut was nsed in the machine guns, and we had
the 11 mm, We had 19 dif“erent ¥inds of .7 ealiber arrmmnition, and right

here ia another one (indieating). That's the c1iD for the seni-automatic
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ghoulder rifle. The eartridge for that rifle is the same as o resular
cartridze ul 1t mst be pot up in special elins or alse 1t won't work in
ihe rifle, =

Q. Witk respect to semi-automatic rifles, there have been troudbles

vith extraction, ete, with the cartridee cases, =n T an under the im-
rression that there has beon cerioms eonmideration on the vart of some
individuals at least tn the uee of specinl arevnition whieh =isht Yo used
for that wemanon alone ar for that weanon and the mmtomntic machine guns.
gonld rom give us any Information on that, svecianl aremmitinn for the semi-
antomtic rifle or for the antematic rmachine pan to get awey from the ex-
traction trouble we have had?

A. At the tine of the Torld War we bad a cartridge thnt looks fust
Uke the one we hove now, Ae »om d¥mow, it was a ,30 ealiber cartridre
nodel of 1206, The one we have now has a heavier tnllet with n Bl et
tail on it, vhich wng demigned primarily for mchine gune, The wmy that
tnllet cane up 12 siven in the pamphlet on "The History nf Small Arme
Ammnition® which stntes that 1in 1010 it was decided that a hoavier dmllet
e desirable ng thies wmld dYe more destrictive in machine o barrage
firing, Pronkford Arsenal set to work in August, 19128, %o develop A new
mdel, having a grenter length and with a dulled welsht of 1&?‘ grains inctead
of 150, Tests of these vroved thelr mm*loriﬁ:r. During the World Yar the
mchine sunners in France wanted a tmllet that wnld go farther and becanse
they wanted a Wmllet that womld go farther we gave them ona. e now have the
Armnitlen with a heavier dmllet than the 1908, with a zreater ¥ick on the
thoulder, with more extraction A1ffimities and with no advantage to the

fleman at all, 1t nay be an sdwantaze to the machine gun, It will bBe ox-
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tremely easy 1f we want to dn so to male this old 1908 cartridge, which

is absolutely as gpod for averything except long range machine gun worl,
There is no reason vhy mot, In fuet, 1t': dhetter in some ways decanse its
velocity is a2 1it4le higher. There%s no reason vhy we oomldn®t use that or
the M1, vhichever we want tn, It g merely a quention of tactical con-
sideration vhich we mant %o nure. If we nsze two kinds it creates a supply
diffienlty of having two Xinds of rifle avmmition, If we nueéd nne kind 1t
neans that the rifleman is shooting a eartridge that rmishes him undnly
and canees extraction A fionltles that ocomld Ye otten away from. Does
that anawer rouy mestion?

Q. Yee. That malee me recall now that tho question was not of a
special cartridge bmt nf the nse of the 1908 in the rifle, mnintainineg the
Hl for machine gnns.

A. You mizht be Intereated tn 'mow that the Orinsnce Penartrment has
recently manufactnred qulite o fer, T think 1t's 10,000,000 wunds of that
ald ammnition. I don't mean o0ld ammmition -- 1% is brand new -- bHut it
is that reduced nower type., That iz splendid ammmition and the reason they
mde 1t was Deonause we 3t1ll had esome of that old war time 1905 amrmnition
left over., e hove had some of 1t almet up to the present time., Xow it is
211 gone, and the only ammnition t'mt i available is the M1 hizh povered
nachine gun ammmnition that ia really msed in rifles and everrthing, Some
veople hers may be able to eorrect me. Colonel Buvers mnv tell me I'm
vrong, bnt this is the storr as I h-ve 1t: ther wmte in here from the
Army, from corps areas, etc., anl wanted to ¥mow what theyr conld do adomt
rifle rangee, which were restricied, and those ~here the Ymllets went oo
far. They wanted ammmition thet dldn't go amy farther than the 1906 and

they asked if that could de made. I believe they were told 1t cmld he



mde and the Ordnance Department was ordered to muke 1t. Is that right,
Colonel Duyers?

Colonel Bupers: I belleve so. I did not have the ammmnition: I had
the rifle,

Colonel latcher: That's the story as I understand 1%, and as the
result of thatl we have made recently 10,000,000 rounds of that lighter
arrmnlition that you are apealcing of. It's actually in existence. 1 was
not in the Ordnance Nffice when it was done but the story percolnted to me,

Qe Most of uzy questlon has been asked by Caplain Teonard dut »n this -
gemi-cutonmatic, wouldn't that simplifly the supply prodlem, By the sutomntie
rifle Dadng able to use the mchine om awmnition? Isn't rost of the
riek talten up Ly the operation of the bold nechanism?

A. If you are apeaking of the recwil of the semi-amtomatlic rifle, it is very
nearly the same ~& fSpringfield. The reenll is taxen up by the bolt mechanism,
by the mzzle at'achnent that trans scome of the gns an! directs it dhack

inst the piston wmd, The i1dea that the bolt nechanism of the seni-
antomatic r1fle in working backward balzes up some of the recoll ie not a
valid one. It generally does not take it up. In some riflee it increnses
the reecoil.

G« You have stated that we don't hnve the mmber of ammnition
factoriss today that we had twenty years ags. From a procurenent nplamning
viewpoing, wonld you say that we are worse of f than we were twentiy years
ago, or have we taken steps to correct this situation, 1f it can be corrected?

A. Y¥e are worse of{ than we were twenty years azn. 7e are taking
vhat steps we can to correct the situstion. The staps thnt we are taking

are, driefly, to plan for having two large groups of mammlactursrs. One
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group of manufacturers controls abont half the small arms ammmition
mafaotare in this country, and that group is the Western Cartridge
gompany vhich controls Western and ¥Winchester, two of t}m remaining
factories out of the group that T epolke %o you about. The other group is
daPont, which econtrols Reminston. 7Tou have two small nrms ammmnition
mnufacturing groups in this ecountry, daPont-Tenmington and Western-
Tinchester, and the plan {8 to allocate about Mlf of our war require-
nents to each of those two large zrowps and to have them tnild new
factories to make thant material. As soon as mobilization startsz, thnse
two large groups wmld instantly proceed with the plan to establisgh a
mrber of new factories for making small arme ammnition and trr to
operate them, try to spread out their talent thin ennuzh to operate thenm
properly. That's the only way we see to do it at the present tine,

Qe I wanted to ask Colonel Hatcher what he thousht the nossibilities
were of our enemies springing on us a high velocity ammmmnition in a next
war which would mele some of omr tank armor obsolete?

A. I drn't think there's mmch chance of it. We have had quite a
bit of tall ubout that for some years. I know & nurber of years ngo we
heard rmors of a high velocity anmnition in Buwne. There was an
inventor over there win had rifle anmmunition vhich was supposed to shont
about twice as far as ours. We pald him to cone over here and demnstrate
his invention. He did hove high welocity ammmition that shwt approxi-
miely -- well, 1t didn't shoot twice as far as ours. ¥is storr was that
his ammanition shot 6,000 feet and he had the system of maling any gun do
it, all very mysterious and wonderfull Our ammnition goes, as vou Ynow,

at about 2600. Ye came over here with his gun and demonstrated a
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velocity, I think, of abont 3800, ¥We even had one that went up around
4,000, It wasn't the 6,000 he claimed, dut still that was high,

The way he did that wms to makte his dullet shaped 1ike an urdrella, He
rad o tapered barrel for the sun and his tmllet was something 1ike this,

It had fine on 1% 1ike an uwmbrella. I'm gning to draw yom a pood nicture
of 1t. FHere is & bdbullet hore. 1I'11 draw this befors I vut the fins on
because I can do it a 1ittle detter that way. Now he had a couple of

gets of fina on this dullet, and he hnd a tapcred barrel thet he fired

it through. In the back end »f the barrel yom get n grent deal nf area

for yonr gns to work, but f 1t goes forward those fins smash down in

the tapered barrel, and if it cores mut they are smached all the way down.
Be did get sbomt this much velocity, vhich can be attained withont all
thoge Tine, Incidentally. We hae done it, Put vhen we shoot an ordinary
bullet at the wveloelity of 260D ngninet armor plate it Jjust disappears in

2 clond of lead wapor. But 1f yom shoot this Bullet at adbmt 4,000 or
5,000 veloclity, mach higher, the lend dullet will smidenly come to a point
were it goes throwgh the plate. Instead of evarorating into lead varor

1t goes straight through the plate. I vou muld zet all rour lend bullets
w to ~bont 6,000 you wonld be able to shoot through tans armor with then,
Unfortunately vhen you get them to the high velocity, retardation is very
greatly incrensed and after they go about 150 ynrds or so they are down to
there your other Ymllet is. You can malte a light dmllet that will g very
fart in the war of an armor riereing Mmllet and within 180 'mrds that dallet
It better than your resular dullet. BPut when vyou get this one out deyond
150 yords 1t wonld slow down., The old dnllet is ood -~ the new and faster

e is slowed down when you get out beyond that. Ye've mat a great deal of
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thought and wrk and exverinmted a great deal on a high velneity dnllet,
mhat syatenm of hoving wings on the bullet and having the tapered barrel
1g adsolutely lmpracticable, It's a lnboratory thing, You can do thnt
in a laboratory dut vou'll never do it in war production., You can male
n 11ght tullet, and make 1%t very fast for armor plercing, and that will
pive you superiority at wvery close range.
be any better off. Right now I do not see anrthing in the offing.
Colonel Jordan: Colonel Hatcher, have »ou specifically sald anything
abmt the 1ife of ammmnition in storagze here in the United States?
A. I have note The life of ammmnition at the time of the World Var
wns unkmown. It was supposed that ammanltlon would lasgt from five to ten

rears in storage. They thought ten years wonld be adont an average.

At 300, 470, 500 yards vou won't

Ammnition actually lasted anywhere from no y=ars up to abmt twenty rears,

depending on different things. It was thought at the beginninz qr the
Torld %er that the limiting factor of ammunition would be the chemical
that was in it, namely, the powder, That being a chemical, a nitro
cellnlose composition, they thonght it wonld deteriorate, The old nowlers
we had before the war, the small arme powders, were supposed to have a
life of somevhere around ten to twenty years. Ab nbout the time of the
war inPoni got an improved nilitary rifle powder which is different in
compog ilion from the other, an! as far as we know none of thai powder
has deteriorsted mzfﬁciemtly to canse amrmnition to be thrown away. In
var ammnition, the powder has been the lenst of our troudbles. e had
some old type powder that deteriornted. It was dried by water drying,
instead of the regular type of drying. It was dried in a hurry and some
17 deteriorate, to de sure, dDut our present type of powder apparently

is the thing that we have to worry abomt the least. It will probadly
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1aet tweniy or more years in anmmition. But the thing that does deteriorate
in amrmmnition is eartridge cases; also Tmllets and vrimers. Those thingcs
nave a variable 11fe, depending on seassn sracking, corrosion and de-
terioration. The primers have a variadle 1ife, which is perhaps fifteen
vears on our present iypes of ammmnitlon made under pence tine conditions

tn the Inited States. War time arrmmition was variadle. Some wonld erack
right awmy and some wonld last a Jonz time.

T« I hnve two minor questions, Pirst, et vhat is the Ordnance
Department's dividing line in smll arme ammmition, and second, heow do
the diffiemltios n the larger calibers eompare with those you mentioned in
the amll arms?

A. The pmall arns ammmition at the present time takes in the .50
caliber and everrythinzg helow that. It dnes not talxe in the .27 mm. At
times they have had that in the small arms division, but that is not
eonsiderad a small arms ammnition. They experinent fmmn time to tirme
with guns that are somevhere in bDetween the 37 mm. and the .50 calider,
such as the 2 centimeter gun, Lincoln and othera, A% tines ther have
had those assigned to the smll arme r!iviaic_m and ot times assizned to
the Artillery Nivision, They are generally considered to de Artillery
weapons. They hove had all Yinda of Adiffienlties with other aremnition,
ag wall ns with amall arms ammnition, dnt strange ns 1t mayr seen they
mave naver had as mch real Aiffienlty in making artillery ammnition.
They h ve not had as many strange difficnlties sneal wp on them as they
have in the small arme ammmnition. 'The ehell is a shrapnel case, and all
et eort of thing is turned out on a lathe out of steel and vhen o get

it fin‘ghed 1t 1s sudbject to certain Aif7iemlties, such as 4if 1t is an armor
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piercing shell it 1s gsubject to breaking on the armor plate inatead of
going through. A high exploslve shell is subject to having seams in the |
base which will allow gna to get in to your high etplosive charge and |
canse 1t to Dlow the sun up. To prevent that they pui a copper cover over
the dase of all the shells., It seems to me they eliher weld it or solder
it on or cap 1t intsr a gZrmove, or fasten 1t on in Aifferent vays, They
have had diffienlties with loading thenm, of crurse. You loa® those shells
either with high explosive or with ghrarnel. They hove had 41971l ties
with loading theigh explocive shells. They get e 1n the charge
go vhen they fire thenm they may bdlow the gmn une They have had diffienlties
with the fses. The fuses may fall to fanction amd leave the shell lying
on the fleld, or mmlfanction In the bYore of the Jun may blow the /un np.
All those thinge they do have, Bt they never ha? the troubles with the
eartridze cases and primers that ther have had in the amnll arme amrmnition,
The methed ofm»ing the Hi2 shells s ::iore of a one by one *ob. Tach biz
shell iz a separate fob of ite nwm, nand 1t has attention right straisht
throngh, vhereas cartridzes are made on antomntic mechines by the Hilllons
and T think that moy hove something to do with 18, If wou save ench semarate
eartridze the same attention you give a dig shell you might not heve so
many 4ifficnlties with 4t.

2«  Aprerentlry then mogt of the tmu‘bla iz dne %o senson in storage.
Comld that be corrected by Yeeping 1t wnder unifornm teaperature?

A« The nore unifors the temperatnre the less troudle von have with
smnll arme ammnition. It Aoesn't correct nll the troubles by any means
becanse a great deal of ammnition that was mt ot during the time of

the Yorld War, no matter what youn 41d to 1t, wmonld blow quns wp rizht away.
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put as far ag the deterioration of the ammmition in storage 1s conecerned,

1t &o%ariomtm for less nnder mniform temperature conditions. IMrtremes

of heat or cold are dad for 1%, eavecially changes, With thet 1dea in view,
cons 1derable effort has besn mmde $o have the dull storaze of mmwnition

in places where 1t does nol hava the groatest temmermatnre changes. A zood
deal of attentlon has been given %o storage vhere 1t doesn't neet temmeratnre
chanzes in extreme,

e | Hos there been any receni developnent torard getting away Tron
the cormsion in the 1ink Selts for alrcralt anminition?

As AL the present i1me most 6f the amrmitinn, partieularly that
which has recently been ctored in 'amall, could not be stored for any
Tenzth of time losded in thebalte withont a corroslon tal-ing nlace
between Bhe 1link and the case, That wonld eause a mlfmetion of the g,
I hven't mn into anyt»ing rscently zlonz that llne. I hrve beon ont of
toneh with soall aras mwanition monuf oture for a Tew rears. Ye used to
sive them a very severe salt spmy test., That w11l rmet more qui-kly
than anything else. 'That syeton nf testing is enlled the "“roeze” test.
far linke were macndan nlnted or Yarkerized, which wis supposed to ruste
proof whem. Whal recent tronhles ther hove had or what they have done %o
correct then, I dom'$ mow, layde someone Jmown, TM& yom have anr ex-
rerlence with that up at Tranford, T*Espinosa?

Captain D'aplnasa: I don't Belisve ther are made at PrankPard now,
I hink they are made at Rock Island Arsennl.
Calonel latcher: TYes, they were mal-ing them at Francford defore -wm

ent there tnt T belicve most nf them are made 2t Mook laland NOW,



Colonel Miles: Are there any questions by the faculty?

Colonel Best: I understand that in 1936 the Marine Corps had about

1% misfires.

| A. They ran into quite a bit of difficulty., That'e one of those

difficulties that are run into with Ml amwunition that I wae telling you

about, They zo along snd make ammnition for several years. FEverything

geems fine, and then all of » sudden they have troubles with it, making

it exactly the same way. In 1928 they issued sammunition to the Marine

Corps and they found that the bodies were cracking and that was the

~ proposition that Colonel Waldmann discovered the cause for at Frankford

= that I was spealring of a while ago. I don't know what the story was on

misfires in 1936. Do you hsppen to knmow anything about that, ¥Waldmann?
Colonel Weldmann: 'That 17 sounds awfully high to me, |

| Colonel Hatcher; It sounds mighty high all right. One cartridge

. out of a hundred. There are all kinds of reasons for misfires. One

' reagon for a misfire is putting grease in the rifle which hasn't got a

| thing to do with cartridges. If you dip a rifle in a vat of melted

. cozmolin before you put it into the storage depot and then it is sent

. out to the troops and they wipe the outside of the bolt and slesh it

. ober with gasoline on a paint brush and do not take the bolt apart, you

vill get more than 1% of misfires, ‘There are so many things that might

. have happened that I really don't know what the answer is to that. You

| can be sure that there was no such percentage of misfires when the

amwmnition went out from Frankford and the primer was the same as used

| for many years. But something happened to that primer mixture so there

is & deterioration.
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Colonel Miles: Are there any other questions?

g, Colonel, could you give us some iden as to the ability of the
United States to produce small arms ammnition as compared with some of
the major foreign powers and their ability to produce the same product?

{s that question in order herel

Colonel Hatcher: Do you mean the facilities that now exist]

Q. Yes, sir, that is what I mean,

A. Well, there's quite a different spirit existing in the United
atates than in foreign nations. In foreign nations there are a very large
muber of firus who are encoursged by governments to sell ammunition of
all kinde and war weapons of all kinds to any nation that will buy anything
to kill someone with, and wunitions firms not only flourish but are very,

‘ very mach encouraged. In this country you know thut mumitions manu-
facturers are not encouraged and we have practically no firms that are
known as really munitions mamufacturers., A lot of people think duPont is.
They meke about 1% of their product in the form of powder. The rest is
paint, all kinds of ehemicals, plastics, etc. We do not have any true
minitions firms here. In Burope they have them by the hundreds - big
ones. Those people have factories and they sell cartridges of all kinds
to everybody in the world, If a man in Peru wants a cartridge he can go
over there and get their cartridge. They are roady'to make it; they

know how to sell it, From that point of view there are some foreign
natione thet are way sahead of us in ability to produce small arms
cartridges, There is absolutely no comparison. That's the reason for it.
¥e'll never get that way for the simple reason that the small arms cart-
ridge business has been going down hill. For many, many years, back before
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the Yorld war there were no regulations as to firearms. The country was not
\”Mpmlatcduitiammmnmmmplmafwmaven@
gan to shoot. As time went on, firearms began to gel more and more rpguhtul
g0 nov the man who has a gun with him ie a subject of suspicion. Both the
gun makers and the ammpunition mukers have a business that hasa't its future

pefore it. It has its past behind it but no future in fromt of it. In this
country the smmunition business is golng to comtimue to go domhill; that
condition iz golng to continue to exist and as long az it doee exist we are
goinz to have a hard row to hoe in mekinz emall arms cartridges or having
.faciluiw existing for them.

Those factorles they have over in Hurope are jJjust wonderful. 7e Jjust
wish we could have zouething lile that in this country. 1 have been very
fortunate and have been through a number of those foreign fagtories and have
seen the machinery. They speclalize in making cartridges for any nation in
the world that wants to buy them. There are firme over there that speclal-
 {ze in making cartridge machinery for anybody who wants to start up a factory.
' Say somebody in Bussia wants to establish an arsensl. They know where to go
to get the machinery, to Germsmy or Switzerland. We heve nothing like that
in this country.

Q. 1'd like to stand up in the defense of difficultiecs of artillery
mmnition namafacture. iuch of 1t is not fired in peace-time sall arms.

I think there is ome reason why it i; not apprwiated To illustrate, take
the manufacture of the 1.1 cartridge case of the Havy which Frankford Arsenal
is now making,

Colonel ﬁatéhcr: You are getting almost down to swall arms,



Q. Some two years ago the Navy asked the Army to make the case as
they were not able to make it very well here at the Gun Factory. So
Prankford made the case and were successful in the mamufacture of it.

Just yesterday I was asking the Artillery people about it. It seems that
Frankford is now h&vinc trouble and they are going down to the Gun Factory
to learn how to make it. In other words, we developed it and the Gun
Factory took the practice over and were successful in it, and now we can't
make 1t.

A. That's absolutely true. Did I not state that making ammnition
is not all plain sailing? There are many headaches. That 1.1 is possibly
twice as big as the .50 caliber in dimensions. What about it, Captain
Rice? Will you tell us something about the manufacture of artillery
ammunition and the difficulties in the larger ones?

Captain Rice: Just one other point. The mamufacture of primers
enters alnﬂ into artillery smmunition and we have now gone as far as
possible to small arms primers to overcome our difficulties. Ve are
taking the .50 caliber primer as a basis for most of the artillery primers.
The main reason for that is that production in peace time is so small
that we cannot get continuous manufacture, However, the small arms
department at Frankford Arsenal is in contimuous production and they
have a primer which functions, we adopt it. Our war-time problem will |
be very difficult because we'll have to rely on the same know-how that
the small arms department do to furnish our prigers.

Colonel Hatcher: As a quantity production proposition the primer
is not hard. The primer is a tiny thing, It has its trogbles, we have
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groubles with it, but when you are going good you can turn out untold
millions of them in just a emall place because they are so smll., You
have these automatic machines that just stamp them out in a hurry. In
the old daye after all these artillery primers of different kinds, the
caps, etc,, were initiated the thing started to go off in the fuse. Each
time 2 man got one which did that he would draw himeelf up a primer and you
had & lot of them that were & whole lot alike. As Captain Rice said,
we've done the very sensible thing of changing all those fuses and things
that have primers and that have those caps in them and are making them
all the same caps that we have in the small arms. ThAt's a very sensible
thing to do because we're always going to have those things in quantity
production of small arms and the number used in artillery is just a drop
in the bucket compared with what is used in small arms, You can take
them right out of production and use them, but that doesn't mean we
gren't going to have troﬁbla with them sometimes., However, it does mean
that it is a sensible thing to do.





