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FRANKFORD ARSENAL,
PHILADELTHIA, 4.,
April 22, 1873.
SIR :

The following notes on the performance of metallic cartridges manufactured
and offered at this Arsenal for service, comparative trial, and experiment, have been
prepared with a view of presenting the subject in a brief, comprehensive manner for
the information of the Department, and are submitted with the hope that they may
not prove uninteresting.

As the investigation of the whole subject of metallic ammunition for small-arms
would open up a field of research far beyond the limits of the present purpose, it has
been deemed best to confine its treatment in a general descriptive manner to the devel-
opment of the question, based upon trials made by the Ordnance Department, particu-
larly at this Arsenal.

Most of the prominent varieties of cartridges herein referred to having been the
subject of extended trials, the results of which have been given in full and special
reports to the Bureaun, the details of their performance have not been attempted in this
place.

I am indebted to Mr. Jabez H. Gill, foreman of machine-shop at this Arsenal, for
the preparation of the very creditable drawings accompanying this Memorandum, as
well as for valuable suggestions of forms and combinations used in the purely experi-
mental cartridges herein deseribed, and for assistance in the comparative and extraordi-
nary tests that have been applied to determine the relative value and strength of car-
tridge-cases as developed by hydrostatic pressure, test eprouvette, &e.

The mode of application of the pressure-gauge, as described in the accompanying
drawing, was devised by Lieutenant William Prince, Ordnance Department, and
adapted to the Springfield breech-loading rifle, with most satisfactory results.

I have the honor to be, very respectfully, your obedient servant,
T. J. TREADWELL,
Major of Ordnance, Commanding.

To the CHIEF OF ORDNANCE, U. 8. 4.,
Washington, D. C.

i
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The following notes on metallic ammuuition are prepared and submitted to the 4
Ordnance Bureau, not with a view of discussing the whole question or chronological
progross made in the preparation of this kind of ammunition, but, more particularly, to
ulve information as to the results of experience in manufacture and experimental trials
of metallic cartridges, as fabricated and tested at the Frankford Arsenal.

In this connection it is not deemed out of place to touch briefly upon breech-load-
ing smatl-arms, and the great advance made in tlieir meehanical ingenuity and perfec-
tion, which, combined with the introduction of metallic self-primed ammunition in th.eir
use, overcame the prejudice against their general adoption into military service which
prevailed, to a very decided extent, only a brief half-scorc of years since.

Considerable attention was given to the subjeet and production of Lreech-lowding
small-arms in this country some twenty years ago, and their invention was stimulated
by legislative enactment and appropriation. 1t was at that time desigued, however,
and for some years later, to produce a suitable arm for mounted troops; -one that was
safe and more readily manipulated in the saddle than the muzzle-loading rifle or mus-
ketoon with swiveled or separate ramrods, and provided with a cartridge not requiring
30 great a number of motions in loading and firing.

Breech-loading small-arms had been known and experiinented with many years
before this. It is not within the scope of this article to treat this branch of the subject
historically, but simply to briefly state by what rapid growtb, of late years, brecch-
loading small-arms, from very indifferent models giving more indifferent results in prac-
tice, have advanced in general and universal use in all arms of service, among almost
all civilized nations, and to what a surprising degree of perfection they have Deen
brought.

No branch of invention has Leen more rapidly or beautifully developed and im-
proved in the past ten years, cspecially in thie United States, than that under conside.ra.-
tion ; and it is believed that it may be fearlessly asserted that the use of expan(.hng
metallic self-primed ammunitiou, acting as a perfect gas-check to breech mechanism,
has been the chief cause of rendering effective the very many existing breech-loading
systems now claiming attentiou in this country and abroad, which wounld otherwise be
useless and worthless.

In the earlier stages of the solution of the problem of the production of an efficient
breech-loading rifle, paper and linen ammunition was used, but the perfect ferme-
ture of the joint between the breech mechanism and barrel was never successfully accom-
plished until the adoption of expanding eartridges, although some of the earlier arms
were very ingenious, and found to give good results in practice. Among them may be
pamed the justly celebrated, and perhaps most prominent and popular, Sharps’ rifleand
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carbine, which, as is well kuown, has given an excellent record of its performance in
the ficld and on the experimental ground. These arms were most excellently well-made
weapons, and believed by many military authorities to be the very best breech-loader
produced for the use of paper or linen cartridges. The gas-check in this arm was an
expanding metallic ring in the breech-block, which did its work well, Other meritori-|
ous systems, with ingenious means of closing the breech-joint, were in use, with fair
results, but by far the most numerous varieties were not effective systems, a,I;d in fact
were only tolerated and used in consequence of the dire emergeucy of immediz,bte war-’
fare, and the necessities of the armies.

Tror a long time the idea of the general adoption of breech-loading armns for troops
of :_111 services met with almost no encouragement among military men, and it was not
uutil as late as after the battle of Gettysburgh that it became popular ::nd prevailed in
the service. This prejudice once overcome, by what may be fairly termed an entire
revolution of the character of the arms and ammunition, the new breech-loaders be-
came rapidly popular, and gaijned many advocates throughout the Arnmy, where their
sreat superiority to the old muzzle-loaders is now universally recognized and assured.
Thg use of somne effective breech-loaders and magazine-arms had, for some time popu-‘
larized them for cavalry, but many of the best infantry and artillery officers We,re ad-
verse to their employment by foot-soldiers. A marked contrast of the two systems was
1uru1s.hed the Department by the recovery of upwards of 25,000 stands of muzzle-loadino
arms from the battle.field of Gettysburgh.  These were sent to the Washin gton ArSenalb
and there overhauled and examined, and were found to be nearly all loadeg- some Wiﬂ:
one, two, three, four, six, and even as many as twenty rounds of ca,rtri’dges in the
barrel. This fact gave an active impulse to the necessity for an arm which by its
counstraction and cartridge, could never prodace such a resuli.: as the above, and 7which
by materially reducing the motions for loading and firing, was capable of’ greatl eu-’
haneing the power of the individual soldier. ’ =

As an adyancing step in the right direction, various systems of breech-loading arms
had been devised, using, instead of paper or linen, metal cases holding the powder and
bullet, but. not as yet self-primed. Among ingenious ‘samples of these mayv be named
lhg Bill‘ns’dez Maynard, &e., &e.  Still further progress developed more perfect systems
using self-primed ammunition, including magazine-arms, as Spencer Henry, &e an:i
the speg@y adaptation of all then known systems of any pretension 't;) the us,e of',such
ammunition. In the past few years, in this country at least, only such breech-loading
arms as were so adapted or originally devised, stood the least chance of success in the |
many contes.ts that have DLeen had for supremacy.

The various steps in the invention and perfection of ammunition suited to breech-

Ioadlng arms had 1n }he meant me heen as merous and 1 I()gIeSSIVQ as those f()I the
9 1 y nu a )
DEIfeCt on Of the arms bhemselies.

. dIu the earlier varietics of the metal cartridge, the primer or cap by which it was
brg ‘was dgtached from the .cartridge, as in the Burnside, and Maynard, &e., the cap
hemg applied to.a core, as in muzzle-loaders, and the flame of it having to penetrate
(t; r;)gg;h the devious channel of the vent of the arm to the vent in the rearend of the
artridge, causing a considerable percentace of failur igni ing
vents. S I o tures to ignite, due to fouling the

A great step in improvement and advance was the combination of the primer and

cartridge. This was variously effected by introducing the priming composition into the
folded rim of the head, where it was distributed by swirling, as in the Spencer and
other well-known varieties of so-called rim-primed ammunition; by introducing a primed
cap into the cartridge, connecting this with a wire projecting from the case, or other
means by which to strike the primer, as the Lefaucheux, &e. Still another step was
the introduction of center-primed metallic cartridges, either primed internally, as in
the present Service, the Martin, and many others, or, externally, by use of a primed cap
and anvil, inserted in a suitable pocket in the head, as the Berdan of the Bridgeport
Company’s manufacture, the Millbank, and many others; in fact, the varieties and
inventions of these center-primed cartridges are very numerous, both methods of
priming having been largely and successfully adopted, both by national works and
private companies.

A very excellent wrapped-metal cartridge has been successfully experimented upon
and produced in large numbers in this country, where this very ingenious invention and
application was originated, and where it is believed to have been produced in its greatest
perfection ; and in kingland, where it has been very extensively used and tested experi-
mentally, improved, and finally adopted under the name of the Boxer cartridge for
use in their latest model Martini-Henry breech-loading rifle, also adopted by that gov-
crnment, and now acknowledged to be a modification of the American invention, under
the name of the Peahody system. A wrapped-metal cartridge somewhat similar was
also used with thie English Snider rifle.

The combination of primer and cartridge still further reduced the number of
motions necessary to manipulate the arm, and greatly increased its efficiency.

The machinery for production of metallic ammunition, both in the Government and
private factories, has been brought to a high degree of perfection, its very beautiful
and almost automatic character and performance, uniform and accurate production,
making it the admiration of the beholder. As these machines have been developed and
improved in the Government shops, many ingenious devices and combinations have
been invented and perfected, under the direction of the officers of the Ordnance Depart-
ment, aided by the high skill of the ingenious mechanicsin its employ.* In the private
cartridge factories of the country, also, many skilled workers and inventors have grown
up contemporaneously. A very gencrons and free interchange of thought and design,
and unselfish exchange of information on the subject gencrally, has had the effect of
spurring to combined exertion and improvement, being fruitful of new ideas, and tend-
ing greatly to advance the work to its present very satisfactory state, while the almost
daily list of new inventions demonstrates that the problem is by no means used up or

exhausted. The very rapid advance and excellence of material now produced may be
referred to with just pride, in view of the fact that it is perfectly safe to assert that tle
best of metallic ammunition now in use in foreign countries, as well as our own, is the
result of American (United States) invention and genius.

Having touched thus generally on the subject of breech-loading small-arms and

* Mr. R. Bolton, the master armorer, and Mr. Jabez . Gill, the forcman of the cartridge factory, at
Frankford Arsenal, may, without invidious distinction, be named as having brought to the work, from its
inception, the highest order of mechanical skill, ingenaity, invention, and adaptation ; and to their zeal,
efticiency, and untiring eftort the acknowledged degree of perfection of our present service metallic eart-
ridge is largely due.
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their ammunition, it is now proposed to submit, briefly, with suitable illustrations, the
results of such experiments and tests with self-primed metallic ammuanition as have
been developed and carried out at this Arsenal, as well as the tests of such other varie-
ties of metal cartridges as have been offered by other makers for comparative trials.

For the purpose of a clearer understanding of the several forms of metallic car-
tridges experimented upon and in use, they are classified as follows :

First. Those in which the shells are made of continuous metal, combined with a
suitable primed-anvil, but not re-enforced in the head; e. g.; the service folded-head
cup-anvil cartridge. .

Second. Those in which the shells are made of continuous metal, or of combina-
tions of pieces of metal, combined with a primer, with and without a separate anvil,
and are also re-enforced in the head ; e g., the Berdan.

Third. Those in which the body of the case is of continuous metal or several parts,
and have a solid or other suitable attached head, properly primed; e. g., the Boxer.

Fourth. Those made with a solid head of metal, continuous with the case, and suit- “

ably primed; e. g., the Hotchkiss and United States Cartridge Company, (Farrington.)

These several classes, that have been tested here, are given with illastrations, show-
ing their combination and parts, and with brief explanations as to their fabrication, the
results of their trial, and sufficient details of their parts and manner of assembling to
give a general idea of their construction.

That the present degree of perfection in the manufacture of these several classes of
metal cartridges has been the result of gradual and careful development, is evident from
a cursory examination and comparison of the earlier, intermediate, and more recent
best forms.

Among the first of metal cartridges of American invention is the Morse, which
was brought out a short time before the war of the rebellion, but not thoroughly experi-
mented with at the time or introduced into service. Its objectionable features are
apparent in the light of progress made. Its merits over paper or similar ammunition
are apparent, the chief, perhaps, being that it was designed as a self-primed cartridge,
had a flanged-head for extracting the case, and that it reduced the operations of loading.

About the same time the Burnside, Maynard, and a few others, were produced,
some of which were good in their day, and for the arms for which they were designed,
but were fired by means of a cap, through a vent, at some distance from the cartridge,
and were extracted by the fingers. With them there was not that necessary nicety of
fit to the chamber of the gun, the joint was not absolutely closed, and the failures to
explode were as frequent as with the old-fashioned paper cartridge and percussion-cap.
Such failures would, now-a-days, be considered a most unwarranted percentage in any
metallic ammunition laying claim to excellence, and, in the best known varieties, do not
occur to the extent of one in one thousand rounds; in fact, many attain a much higher
standard of surety than indicated by this figure. The records of the testing-grounds
show long-continued firing and consumption of thousands of rounds without failure at
all from any cause, and the summation of a year’s practice and test, in proof of manu-
facture, exhibits but au exceedingly small percentage of snch failures.

For some time the idea of combining the primer and cartridge did not assert itself,
but some inventions were pushed in this direction, and the rim-primed cartridge was
produced. TIn this the fulminate composition was placed in the folded head of the case.

a large charge of the priming composition, which, being
Ihrown into the fold by swiveling, the entire circumference of the hB?bd was not always
as the cartridge is exploded by striking the rim at & p_m‘(; of the
hend ander the hamner, it not infrequently happened that it failed f.ro;ryn the. pox(nt's.tru:k
not having any priming.  The large charge requirecj, alsq, (.about 5 grains z}gdxn; 3
prain for the ccuter-fire,) was a further objection to rim-priming; the exploding (.>d 30
laree o quantity of quick-powder in the fol.ded-hegd, the weak I‘mrb of tl:e .cag!:rl t.ge,
{ending to strain and open the fold to bursting, as.lt frequentliy dxd.' Auo;xle'n o Jecd\c?u
{o vim primed eartridges is that they are more llaple tolacmdenb in han ing, ‘a'n in
whoeks of transportation, and those incident to service ; in fact, a number otfmb‘mufzes
of explosion in the magazine of repeating-ayms, .m?d in patent cartn@ge-bg?(es or service
of such, have been reported, by which serious injury resultgd’ to the sot ier. -
Hence, efforts to produce a still more r.eh:mble a.nd' samsta-cbmjy eartmdge,lfiulx( e
development, production, and general adoption for service of what is now so \ze {20\7{:;
as center-primed metallic ammunition, its ad\fzmtu‘ges being sure exp]osul;n z efntlslem&r
by the point of the firing-pin ; less of fulml.un.te and less stl."am on thefz ‘ea, . 0) Thc se-
tridge; greater seourity in handling and using under all ex1geuclles oﬂ) b'ervm(,.bim eto
cartridges have been subjected to the severest tests to d_e.monstmte e}r.(;f(brp.at tg
i resist all accidents, such as mashing up boxes of ammunition, and even firing in o them
with bullets, Only the cartridges actually impinged‘ upon exploded‘uuder‘)suclz Eests,
their neighbors being only blackened auq not other-mse dz.»ma.ged. r,lhe safludt§; 0 hi:]fe(i
ling and transporting this. ammunition in COII‘]p‘('LI'l'SOH wwp thz?t of the old- .as ”
Kind is vastly in its favor, and the risk atleuc.hng its (?arna-ge is alm‘ost uothing. Its
preatly superior quality to resist exposure of climate, mmsvture, &e., has alsof bei}: ?rozeaul
by such severe tests that it may be asserted to })e practgcal ly.watef‘—proo . cex; trh
and direct blow on the point primed is an essential and highly }mpm,tant feam;lrcls (,)Ld. e
center-primed cartridge; its geveral adoption, an'd the adaptation of all .brgec - g. mIg
service small-arms to its use, is the best proof of its ackgowledgeq superiority. 1mgi 1?
l modifications of the form of the Lead adapt it to safe us.e in magazme a.r.ms, e?ven tho,u{.,
| {Le front of one bullet rests on the head of the prece(.hng cartridge, whll‘e with all Yar.l:,}-
ties of repriming ammunition the central fire is a sine qua noN. Other regsons in lni
favor might be given, but it is believed sufficient have alr:eady been. adduced to Warx:at '
the statement that whatever may be claimed as the parhc\_llm‘ rx.xemt, of any one va?le Z]
of metallic ammunition, by ardent inventors or admirers O.t specml forms, gll are agree
that, for wilitary purposes at least, the palm to cen.ter-prlmmg must be yielded. i
The service-cartridge, made of a copper case with a folded-head and copp(elar u :1111-
nate primed cup-anvil, crimped in position, has ‘been so long used and teste uo; mse
experimental ground and in the field, and by various boards of experts on small-ar 1 ,
and its excellence in all these fields of trial so \\?ell demonstrated, tl‘mt no pz;lrtlcu ar
description of its construction and perforn?ance is here ue.;cessa,ry. §ome of the vary-
ing modifications of the folded-flange cartridge are note-d in the drawings. ¢ i e
1t is of rare occurrence that the fold is sometimes slightly opened or bgrbt in firing,
l probably from a defect or thinness of metal, but this is not attended with the 1e§st
inconvenience or risk to the person or arm, and, in most cases, “{'ould escapletnotlfwe
1 nltogether outside the carefully seratinized cases used at the experimental and testing

grounds.

This mode of priming requires

primed thoronghly, and
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So far, this has not been deemed of any consequence in the service, and none of
the best model breech-loading arms take the least notice of it. If necessary, however,
the folded-head cartridge is abundantly susceptible of improvement, in an easy and
practicable manuer, as is evident from an examination of the vavious forms of re-en-
forcement of cartridges of this construction, experimentally tested and herein described.

*Of class second, one of the best and most extensively made and experimented
with is the Berdan, as made by the Union Metallic Cartridge Company, of Bridgeport,
Connecticut, in large numbers, for the Russian government, for usein the Berdan breech-
loading rifle. This cartridge has been most strictly and severely tested during their
manufacture, and has proved of great excellence. It is exceedingly ingenious; its re-en-
forcement simple and effective; its capacity as a reloader fully tested and demonstrated |
by prolonged and repeated trial, daily, during production of millions of rounds; a num-
ber of the shells being reloaded, primed, and fired ten times, and much more extended
trials have been had for special test of the endurance of the cases in this particular. Its
chief distinguishing feature is that its anvil is of the same continuous piece of metal
as that of which the case is made. Herein there is no possible displacement or mis-
placement of the anvil, and it bas a fixed position with respect to the primer. The car-
tridge is singular in this respect, and superior to its rivals that require a separate anvil.
In it was a very happy idea hit upon by the inventor of making his anvil by a simple
return of the metal of the pocket for the primer. All other anvils are its inferiors in
that they bave to be handled in assembling the parts of the shell. Another advantage
is, it presents a point to the primerinside, rendering it sensitive to the blow of the ham-
mer. The use of the special Hobbs’ primer is most excellent in this combination.
Other varieties of an excellent re-enforcement may be referred to, as exhibited in the
drawings and notes under this class.

These re-enforceménts may be accomplished in various ways, as by aring of expand-
ing metal, a ring of solder, felt or papier-maché wads, &c. Wheun the ring of this metal
is used as a re-enforcement it is best applied, and perhaps only effectually, in those car-
tridges having a pocket or return of the head for the priming. In these casesitshould
be so formed as to pct by expansion against the walls of the case and of the pocket,
to cut off the escape of gas to the folded head in both directions.t The solder ring
has been found to be a good re-enforee also, and in the wrapped-metal and some other
varieties of cartridges it serves also to attach the flanged-head to the body of the case.
It was first used here for this purpose, and that it acted also as a re-enforce was a re-
sulting discovery. The felt or papier-maché wad is not believed to be as good or to |
hold the head as securely, although it is extensively used in the various forms of Bozer
ammunition. It is not believed that a simple ring of any sott metal of any shape, as
lead or its alloys, forced into the case at the head, will act as a re-enforce, as has been
claimed. Nomatter how closely the metallic surfacesare in contact, if the re-enforcement

does not expand more promptly and as fully as the case itself under the pressure of the

* The object of a re-enforcement to the head of a folded metal cartridgs, is to guard against defects
in metal undeveloped in the process of maunufacture, and not eliminated in the inspection of cases. As
it is havdly likely that a defective case and defective re-enforcement will e assembled in the same car-
tridge, it is effective.

t Some cartridge-cases were made of brass, re-enforced with plumbagoand beeswax, and tested. The |
re-enforcing material seemed to flow under the gas pressure, affording but little protection to.the case.

!

o the point to which it is applied. A reAeuforcilfg
vine works well, applied to a Martin cartridge, as well, in fact,_a‘s‘ to a B?rd:mi a{ldq,rlzl
llu: I‘-.;une mmmér. An objection to the Martin is its sm@ll qnvxl tpr smal -he?]a( ed C(th(;
fllpes, and their lability to burn the priming composmol? inclosing the p(l)c wi(:iovrvlhi(:h
-n\"il7 a difficulty met with in their n]f&{ll}f&ctM: ller'ffa,pvrvilrt]l;dtlézsk;:r-auv1 , an
liminated by careful inspection o .
= (')ll‘lllz ;Tfaxagilgs;ade by theyinveutor’s first pateu?, Wit_hout the re-erltrm;tlgold,h 13 IZI»
rood cartridge, and has given good results. The Martin, with the re-exztras)t ged, ;\;i;‘csx
!;n‘ solne time was believed to be a most admirable feature, we.ts, on more ex tcuth oo i[:
fownnd to be liable to burst through the re-entrant fom,. leaving the bOdi ?th e tr;wtor
the chamber of the gun, or shearing the case and tearing oﬁ.?‘the htlz_ad )Cidgnetxdid tor
in opening the breech, temporarily p;l.mlyfzmg tl()ie aér‘u;.n ‘3‘1111; 1;50:3;31"1‘2;0“6(1 did ot
welop iu the firing of a large number of rouuds, ev : ' .
:l.:-.t\',l(n I-ilcd“iln service? Thousands of rounds were fired before 1? was met W:}th h;x{"z; ?:Ehlz
in of such a dangerous and fatal character to the arm when it occurs asf t(1) rfar e
most formidable of all causes of failure, and led to the a,bmwldoument 0 lf]vido-es e
(ure. An inspection of the drawings showing ‘oh}e.coshsz‘;:;t;\s%nazztzfsncez;ro} tf:e le,ilure
' 3! : ill fully ain g
o ltescs%’ﬁznﬂtll?eelx)lzzzzletviiiswtll?()il(l)lllsglffypsouud and not demoralized in .ma,nufac-
e great additional streugth to the hea,d,.a-nd, as will be seen
and excessive charges and strains, but it would not answer
dges by the million that were liable to the defect above
Defects which other cartridges have, render-

‘e them liable to fail from any cause whatever, (to 2 \'lf,rg smallll fra:t;)ouxzc;fe;fg 51?22:13
tad X y
g deties,) inv - the loss of a single shot or charge, :
most good varieties,) involve only t ; D e arsiod
i y dng ition ; i ff the head, the body of the case
i1 perfeet working condition; but tearing o . , ¢ :
t'orlw‘\.rd by the bl?llet and wedged so tightly in the chamlbeﬁ' ::stt,()t regt?(l)r: f:izgglvo;l by
Jani is conse v useless until the obstru .
mechanical means; the arm is consequently o
Perfection in wetallic ammunition can hardly be expectftzd, bl:lt gzih[;ixl'c::t:fsh y
wilures i RTVINIE at w ay reasonably hope to redu
failures is already so swall that we may reason ) e &
degree that, considering the rapidity of tire of breech-loading arms, they may
Eal o

garded as next Lo nothing.
With regard to such wrapped-met
added that they are easily re-enforced, a ‘ e
rarieties, ¢ 3 pr sed af various poin :
than other varieties, could be produced _ '
and by suitable pa«ci:iug can be protected from moisture M}dt{slhocklz .of tra;;é);rgig; " ;
< ¢ incident to their usc on the person o ¢ soldier.
except, perhaps, that inciden ! ; e v
i i sts hav ; ro0od account of themselves.
with ease, and in the tests have given oot : e e e of
i } i 1 to be referred to in these remarxs.
peen made at this Arsenal are intendec o ture
i ‘ X or si ths to an atmosphere saturated w1 s y
these cartridges were exposed for six won ! e
and five of t;em fired for velocities without drying. They gave & mean averag

1.125.1 feet ; loss of about 10 per cent. Amnother lot exposed in tl‘m same ;zyftoz % Wy;izzrﬁ
-1.7nd bhoroug’hly dried before testing, gave a mean average velocity of 1, };’) eg ; e,
"q a fair average mean. Service cup-anvil cartridges similarly exposed showe

is a fa

vioration at either trial.

i, 16 does not strengthen or re-enfore

in question.
(ure, the re-entrant fold gav
from the tests, enabled it to stan
to risk the manufacture of cartrl
noted, even to the extent of 1 in 50,000.

al cartridges as come under this class,.it may be
r¢ cheap, require littie plant, less skilled labor
in number in an emergency,




Of class third perbaps the most notable and most extensively made is the Boxer
as m{.Lde at the Royal Arsenal, ‘Woolwich, for the Snider and Martini-Henry rifles ; noi;
that it is believed to be the best, but from the fact of its adoption by the English 7G0v-
ex:mueut:, and from the very large numbers made and expended in their trials and ser-
vice. A perusal of the English reports of their small-arm ordnance board will show
the most casual reader that the failures of these cartridges, from all causes, bave been

what would be considered in our trials

perqentgge, sufficient to warrant the abandonment of a cartridge that failed so often

U.nyke its American prototype, from which it was originally taken, without, howevvr”
giving any credit or compensation to its inventors, its parts are more num:arous and’i
the steps of operations in its production more than double those in that simple cartr’id ge.
Its cost, hence, is also large, considering the low prices of labor and materials, and t;]e

very large numbers fabricated in the

excess, it ig believed,-of that of any other of the most approved American varieties of
n.Jetal cartridges fabrlc?.ted under similar advantages of cheap labor, low-priced mate-
rial, and large production. It does not appear to be well adapted to stand the shocks

of transportation or exigencies of servi

as seriously to interfere, sometimes, with ease of loading. Per contra, it is beautifull

expanded and brought into shape of the exact walls of the chamber il’l firing, ('md exj-Y
tracts readily if the head bholds, whicl, from the reports, seewms not a‘lwa,ysb’t(‘) be the
case. It is not suitable in its present state and form for use as a reloader, whatever
Inay b(.a claimed for it in this respect, and it is doubtful if it could be mad; S0 ( The
idea of such a use does not seem to receive encouragement from recent report.s Its

attachable heads, from the peculiar and awkward mode of fixing them, are not .exact'
or even, and may not always be firmly put on. Made of iron, it is be]ie;ed they never

should be for cartridges subjected to

for a cartridge, otherwise so costly, is the poorest kind of economy.

Several varieties of this class have

have developed any remarkable excellence as compared with the best of the other

classes. One variety, believed to be n

subject of more successtul experiment and production, is the cast-head.

Class fourth, solid heads. There are several varieties of these, as the Hotchkiss
the D.utch, the United States Cartridge Company’s, &e. The head ’here is re-enforced’
by using a thi.ck sheet-metal strip to form the case, and leaving su’ﬂﬁc'ien’t stock in the
.heaq, in drz?wmg the case, to How out and form the flange solidly. That this is effect.
ive 1.n making a very strong case is unquestionable; its manufacture requires sowme
heavier plant for special operations ; its cost in metal and production is somewhat
greaFer; and it is believed that the head is nnnecessarily stroug for the present work
required by well-constructed breech-loading small-armns,

Experienc.e, it is belieyed, has fully demonstrated that, in order to insure the best
res(l;lts In service, our small Army should Ve furnished with the most approved arms
and material practicable. To effect this, the careful selection of an excellent (the best

if it can be determined upon, for the ch

embarras de .m'ckesse in 'this branch of invention) system of breech-loading rifle small-
arm, and suitably working efficient ammunition for the service of the same, is pre-

eminently desirable. Supposing the fi
such k breech-loading system selected, a
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of the best American cartridges as a very large

country of its adoption; a cost very much in

ce, is easily indented and disfigured, so much so

all varieties of climate. The use of this metal
been tested at this Axsenal, as shown, but none

ovel, and which may perhaps be hereafter the

ief trouble of such a selection seems to be from

rst part of the proposition accomplished, and

pproved, and adopted, their production in such

lroquent verification of, their tools, dies, and punches, in current use to insure the
ilesived nicety.  Without this constant care in keeping up to the standard, work, how-
ovor satistactorily and successfully inaugurated, will soon become indifferent,

[ am satisfied that the difference in dimensions between the present chamber of the
Hpringfield rifle and other trial arms, and the cartridges used in them, is unnecessarily
preat, and that it can be reduced to advantage, to the better performauce of the arms
nnd cartridges; and as these matters will be of great importance in the event of the
ndoption of a standard arm and caliber, to insure a correct beginning they should be
nirictly determined by competent authority. In this connection it may be added that
n standard musket powder should also be determined upon.

The copper cartridge case, from its expansion and comparatively small elasticity,
does not return to its shape after firing, and could not be used as a reloader without
reduction.

The brass case expands sufficiently to act as a perfect gas-check, and by its superior
olasticity regains sufficiently its shape to be used as a reloader without reducing, if
properly made. For the same reason the brass case extracts more easily than the cop-
por. The wrapped wetal case expands by unfolding, and from its somewhat yielding
nature extracts easily and can also be reloaded and used without reduction.

All experience shows that the fulminate composition for priming should not be in
contact with any easily corroding metal, or so deposited in the primer orin assembling
vhe parts as to render any galvanic action possible for its deterioration and eventual
destruction. It is not believed that the service fuliminate composition for priming in
contact with pure copper undergoes any such deleterions change, as our percussion-
caps of twenty years ago are now prompt and perfectly reliable.* It should not be in
immediate contact with brass, however, where brass is used in construction. This is

not necessary, as in the Hobbs’ primer, for instance, it is efficiently protected by being
between two coats of varnish, one applied to the bottom of the cap before the priming
is dropped in, the other to oue side of a tin-foil varnished disk pressed over the prim-
ing, which also holds it securely iu place. Similar means of protection are used in
other primers, or an equivalent. The United States Cartridge Company’s primers, the
Millbank, &¢., are well protected from woisture, deterioration, and injury.

Competent authority should settle whether outside or inside priming should be

* Exposure of fulminate composition upon copper plates.—Small quantities of priming composition com-
posed as follows: 35 fulminate of mercury, 15 chlorate of potash, 45 glass-dust, 4 gummed water; 35
fulwinate of mercury, 15 niter, 45 glass-dust, 4 gummed water, were spread on clean shest copper, and
oxposed to an atmosphere saturated with moisture for ten days. It was found, on examination, that in
the composition in which niter entered, the niter had effloresced to a considerable extent and erystallized.
in needles, while that with the chlorate was apparently unchanged. In each case there was a slight dis-:
eoloration af the seat of contact of the composition and metal. Portions of each were removed from
the plates, dried, and tested. The chlorate compound was unchanged and exploded by a blow with the
usual quick, strong intensity as before the exposure. The niter compound was quick to explode, but of
Icss intensity of explosion. The former composition is that in use with service primers, and is used at the
machine in a wet state; the latter is the old percussion-cap composition, (except that no glass-dust was
used,) and was used in a dry state when priming, and protected in the cap by shellac varnish. It would
nppear that the chlorate composition is preferable for priming metallic ammunition. In some cases
mealed powder is used, and makes a good priming, better for the same uses than refined niter.
cowmposition that had been exposed for five years, on plates in a dry office, was removed and tested, and

neomed to have lost none of its promptness or intensity.

Chlorate
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exposed for different periods, from one month to upwards of one year, to an atmosphere
saturated with moisture. They were of all kinds, musket, carbine, pistol, and revolver,
They were packed in paper boxes varnished with shellac. These boxes were reduced
to a pulpy mass, and hanging in shreds. Two hundred and fourteen of these car-
tridges were taken from the vault in which they were exposed, and fired in their

respective arms, dirty and dripping with water as they were. All exploded promptly I)RAWIN GS OF N[ETA LLIC CARTRIDGES
at the first blow, no hanging fires or failures of any kind, and extracted readily. Two ’
cartridges of each box were opened, and the powder found to be in good condition, and
priming composition unchanged. Two hundred and ten of the same were placed in AS MADE AT THE
the drying-room over the boilers, for a similar period of time, exposed to a temperature
of 120° to 130° F. "All exploded promptly at first blow, except one cartridge in the
Remington pistol, which required two blows. In no case had the lubricant escaped FRANKFORD ARSENAL, 1860 TO 1873,

from the case, being undoubtedly retained by the crimp of case on the bullet.

THE MILITARY SERVICE AND FOR EXPERIMENT.
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