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PROGRESS MADE IN
USE OF EXPLOSIVES

What Science Has Done in the Develop-
meat of War,

AGENTS OF DESTRUCTION UNDEWR-
GO A MATERIAL CHANGE AND BE-
COME FAR MORE DEADLY-GUN
COTTON AND I'T8 MANTFOLD USES

From the Times-Hetnld,

The brief period from 1888 to 1K08
will, perhaps, In coming ages, be best
tramed for the extremely rapid ail-

vancement made In modern explosives. |

This epoch-making span of time *any
perhaps be further expanded, for the
new golence in yet in an experimentn
stage, There may be discoveries in the
near future as remarkable and mo
mentous ns those of the past decads
and a half. U so, thle period will be
doubly remembered. Explogives are

necessarily destructive, and thelr devel- |

opment implies the acqui=ition of new
nnd terrible power, The application of
this sclence murks the border line be-
tween ancient and modern times,
Lxplosion has been defined as the ex-
tremely rapld eonversion of =olld or
ligquid =ubstances Into gas or vapor,
ocoupying many times the volume of
the original body, This gas s further

expanded by the heat generated dur- |

ing the transformation. Any sub-
stince that is enpable of underging the
above metnmorphosis Is termed an ex-
plosive,

GERM OF THE DISCOVERY

The germ of the sclence of explosives
lay in the acocldental discovery of the
pecullar properties of saltpoter, which
in found plentifully scattered in nature
upon the surface of the pliins of In-
dia and of Chinn. RKnowledge of its
deflngrating qualities could not well be
avolded after the use of fire upon those
vast Aslatie stretches of land, for by
means of the charred embers of wood
fires used for cooking, the 1wn most
Important ingredients of gunpowder
ceotld enslly have been brought into
contact with ench other, ‘The accl-
dental dropping of crude saltpeter up-
an enile of fire would have been fol-
lewed by prolonged and accelerated
cumbustion. Without any known facts
to rely upon, historians generally agree
that In some such way the heginnings
0f the history of explosives were in-
augurated. Sulphur was doubtless an
#fior addition, not necessary to cause
oxpirsion

Elnck powder, from the time of (ts

Introduction inte Europe, has always

congisted of saltpeter, charcoal and
sulphur In various proportions, An ex-
cesa of charcon] qulckens eombustion,
an excess of saltpeter slackens (t. The
reapulsion force depends ehiefly an the
rate of combustion und the volume of
Fus produced, varying with the pros
portions of the mixture, Gunpowder gas
fills about 800 times the space o upied
by the golid powder,
A CENTURY AGO

Tt the Ingredients of Wack gunpow-
der huve remained] the same for many
centuries It Is nol bocause namerous
uxperiments were not made to jmproy
s eompesition by adding other gub-

stunces. Tn 1784 Barcelo mnde varinus | ll'..',ht \\‘Cil'__"h[. eaasst sessssane besesaasn At beses s CRASH HATS
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the form and effects of the explosive | puUll Out™weeve v fancy or plain

e | A slow-burting powder was

necdod, which svould barn in Increasing
T‘e‘-lr“.lhrl develop s maximum strength
Just when the shit reached the muz-
Zle of the gen. Germany ook the In-
itiative In thie divection in 1852, when a

glow=Viurnins powder was produeed in |
et country cnlled cocon pvoowder, e
cause in eolor it resemWlell a cake of
chovalnte. The methud of manufaces
ture was kept s=ecret, Lut other eoun-
tries procured sangdes of the vowder.
aninlyzed it and soon lenrned to mks
a betrter sulstitute. This German co-
coin powder differed from black gun-

powder walnly by changing the -
portiony of the ingredienta to 79 her
cent, saltpeter, 18 per cent, charceoal
and 8 per cant sulphur, nnd by using an
urderburnt chareoal, which gave it the
peculiay color, ¥oi this hrown powder
charceid made from rye Straw was also
usid.

Various shapes have been adopred
for the brown powder, now used hy all

counivies for heavy ordnanee, and ex. |

cellent results have followed the use
of hexagonnl prismatic grains plercoed
by small holes through which the
flames pass, burning from the center
outward and constantly evolving more
BuE till combustion 18 completed,
FOIL LARGE OGNS

It i well known that for many years
the improvement of powdcrs for large
guns has not Kept pace with the manu
facture of the gun liself. The geore-
tury of the Unitad Stntes navy two
years pgo ealled attentlon to the diM-
culty of obwuining In safMclent aunn-
tities for actoal service a high grade

brown powder for large guns, nor was |

It assured that thesge powders would
endure the Lest of long storage. It has

been found that the eflicien v of brown |

powiler  wvarles regularly  with  the

wenther, requiring & per cent, more in
midwinter and 3 per cont, ess in mid-
summer thun ln spring or antwmn

It 18 now quite gencrally bhelleved by
paval and military experts thist gune-
powder 1s rapldly passing away as nn
effective nnd =tandard explosive. h-
er modern explogives hao daring the
past twelve years, been substitated to
Fucrh an extent that ta return (o gun
powder seen fmiporgible, The gylsti-
tutes have not pareed the periods of
probatlon, but chunges In frearms
have compelled the revolution In explo-
gives, The Invention of ropid-firing
guns made necvessLry the use of n
amokeless powder The rifle of gmallor
calther demandaed sn  explosive of

Er&iloy [orce

While these exneriments were pro-
presging In England,
mieny, Alfred Nolw

Frunce and Gers
1 formed the ldea

of reducing the rate of combustion in |

Hig Blasting gelatin by increasing the
percentage of gun cotton, In order that
it might be used us . substitule for
gunpawder. This led to the patent-
mg of & smokelcss powder in 188K
enlled ballistite, which he Introduced
in the Ttallan army and walch was also
gdopted by Germany, A8 oW muanus
factured ballistite conglsts of fifty parls
soluble nitro celluloss wed 000y parts
nitroglyceriy Ity use har been dis
continued by Germany, bLut it s still
in favor In Jlaty It has béen conted
w'th graphite 1o prevent 'ke exuda
tlonsg of the nitroglyoerin,

Two modern explosives aure at the
buse of uil these substances for gun-
powder—gun cotton nnd nitroglycerine,
The wso-called nitro compounds weoere
first discovered in 1842, when Bracount
of Nancy found that starch, waod fib-
ors and similar substances would eas-
Iy yield a combustible substance, which
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“Samter’s” Greatest
¢ Clearing Sale of the Season

‘ Never were such prices known in the history of this or any other store.  An opportunity that
you won't miss if you only *‘use your eyes’’ on our Penn Avenue window. This is no *‘bubble”

ad. of shop-worn goods. All suits in this sale were made for us this season and sold by us from
$10.00 to $18.00.

Samter’s Regular $10 and $12
Light and Dark Summer Suits.

Samter’s Regular $15 and 318
Light and Dark Summer Suits.

Every Suit in this sale has been reduced regardless
of what they cost to make at the opening of the season.
You can find lots of very neat patterns in light club
checks and overplaids. The dark patterns are rather
scarce, but if you get here early you may find one to fit
you. The Best Suits go first.  We expect to clear most
of them out by Saturday night. Get here in the morn-
ing, if you can. We shall be able to serve you better.

You can find Suits in this lot that were made by the
best ready-to-wear tailors. It is our policy never to
carry any suit over from one season to the other, if we
can help it. The cost don'’t bother us at this season of
the year. ' The same reliable qualities that have made
our clothing famous are marked for this sale at a price
that must clear them from our counters in a hurry.

Our Our ' %
2 C(learing Clearing

Sale Sale
g Price, ® - Price, @
L

(

Hot Weather Specials. Furnishing Specials.

HATS. HATS.

Balbriggan Underwear, silk finished and
regulal MaAMRiic s ssssassa sisrsssmnrserinyes 25C

Single Coats in neat patterns of Scotch Ging-
ham, guaranteed fast colors....ooenvieeeen. SOC

4 R Nilk Woven Stripe Shirts, in fancy color-
A light-colored Soft Hat or a Stiff Derby, no matter d SQC
which you prefer, are all here, in the newest
shades, at prices that surprise many exclusive
hatters.

08¢., $l.50, $2.00, $2.50.

ings, collar and cuffs attached .......oo vt

Negligee Shirts, assorted colors, soft nd 48C

Single Coats in Black Albert Twill, $l 00 comfortable for summer..

stronger than alpaca....ceeenin. -

Cambric Summer Ties, in lulw
House or Bow, a new assortment, 6 for 25C

Handkerchiefs, fancy lmulkr\
sold only i 1065 OF oeveennss 5 f()l‘ 250
® =
£1.00 Shirts, some with collars at-
tached, in checks and stripes. All put
into one lot. To clear them out ot the |

Single Coats in neat hair line stripes, very SOC

Wool Crash Suits, “Alfred Benjamin's™ make, cut to

fit as well as any custom $ $
nll ide suit, l?nm ; 4 tO 6 50

ST RAW HATS.

Manila or rough shinkee braid straws, luhmd 48C
from 7s5c: To close them all out today..

w48, |

® - e ®
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Clearing Prices on Fine Pants.

$5.50 and $6.00 Pants, all the best qualities, for this sale weoveen ... sagasainevt 3.98
$4.50 and $5.00 Pants, this season’s make, for this sale....c.ceeciirinien vinnnaen 2.98
$4.00 and $3.50 Pants, this season’s make, for this sale...ccvvevviviiiinennnnnn.. § 2. 48
$3.00 and $2.50 Pants, this season’s make, for this sale....ccovvicviiins e, $1,23

B o o T e S S e S e L R e T O O e e e A et e et R R A R

Clearing Prices on Bicycle Pants.

84.00 Bike Pants, Shepherd's Plaid, Golf Cuffs, for this sale.............. $2_98

3.00 Bike Pants, Dark Checks, Golf Cuiffs, for this sale ... $1.98
$2.25 Bike Pants, Light and Dark Tweeds, for this sale....covviiinn. $1.25
£1,50 Bike Pants, Light and Dark Tweeds, for this sale........... 98¢
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See These
Extra Values
in
Our Show
Windows.

See These
Extra Values
in
Our Show

SAMTER BROS.

Leading Clothiers, Hatters and Furnishers. Windows.
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| he called xylodine, when heated with | A factory was erected at Iirtenberg in [ under extreme conditions varying from ‘| juriows to guns or inhalation, There [Iu;ul.m. thecaegh rear of subhmaripne | lected as the United Stats Wwrvice ex-
concentrated nitele ackd Put no pra 152 und the explogive wus Introduced | the arctie cold of Canada 1o the trop- | ave none that eomply with all thes: dnngeyrs T™h Japanese Yeet ot Yalu | plosiy Fxperiments with gun coltton
h| al results followed these and other | o some specinl arvtillery. But It was | 1lonl heat of Indin, and redlsts exposure | conditlons,  Phe combustion of smoks did ut heshate to attack thelr enemy | were begun by Peofessor Hill &t the
discovertes, bovtiuse nelther uniform | found that the guns were attacked by | to moleture of all kinds s effecty | less powdoer I8 wsually eomplete, the lon the 1 #oa, bt refrained from | tod States torpedo stallon In 1872,
| eflect mor stabillty wore secutred tue gased and that the high pressures | on the Bore of gune I8 a servlous diM- | resulting gisges belng chiefly earlonle following the vesgela up the piver The | D FRER yeurs ago the first gun ention
DISCOVERY OF GUN COTTON, injured the barrels. It .\I\H.‘ thin de- I.I.l“ _1| erodes thi ;;_.m. o suach &an "'.'.'! and steam o o hidden doaopers v held Lo he far '-".I' !,...,-.,, \,.I'-_‘, Y .I| ,.,“l.,\ nited
clded to use the pnew explosive only In | extent as to 8 st its abandonment I'he nbove nEes of the new explosives | greater than guns Fhe only wuy *Lai s ship Trentom, the gun collon

In 1845 SBchobeln of Bale discovered | giliing shells aud in torpedocs,  There The United 8 p naval smokeless | are 1o weapons—grentiy improved. iU | overcome the dangor of mines is to ds belng sapplied in exlindrical diska thiee
thmt ootten could be converted into | wope two terrific explosions in the Hir- | powder s a0 nitro eellulose powder eon s true=—whivh In some form have been | siroy them wond Jnbopious task | inches in dinmeter and two Inches high,
v highly explosive hody without alter- | yenberg muguglnes in 1862 and 1885, and | #isting of & mixture of insoluble and | in wse for MmNy centuries, But the | for nn enems I The mapufaciire of gun cotton, and
hig fte structure, by treating it wWith | oter the second disaster the manutos Boluble nitro cellulare, to which is ad | pevolution wronght by gun eotton and For offensive oneritlons in attack-| of nearly all nit ampounds, consiata
it aoid. The sime discovery was | fupe of gun cotton ceased In Austria | ded the nitrates of baclum and potass- | gitroglveorin i waifare  hits s Ing fleets an thes aDeTE B the t-.,1..-.|.-[; lmmersing the cotton, glycerine op
muide independently the yewr follow- | until 1855 Im and a small percentags of cal= ! hrovebt inta ¢ hlgh degree of efficlencs I8 recognized as the nost offective | o materin! in a mixture of nlirie
ing b: Botiger of l"l.l.!'-l.'\|--f|'-'H-Tfl" REVOLUTIONIZED WARFARE. -_lmn varbonate,  The proportions [or | pnew and terrible devices of destricetion wenpon., It is a marvel of mechanlcal '.I.'l sulphuric neld for a long time,
Mg Both inventors tried to sell thy G-inch rapld-fire guns are mixed pltro | Mlines and trpedocs were only eern ingenuity and porvfection he explosive body W then removed
pecret Lo the German union, but the Retween the years 1864 und 1586 the | celluloge, olght parts: barfum nitrate | during the regime of blkek gunpowder. | : from the speopt acid, washed and treats
uilon would make the purchase only | Initlal stuges were completed which | fifteen parts; potassium nitrate, fonr | They mre nov most viloable wliuncts, | TYPLES OF TORPEDOER od with atkalies till all trace of acidity
m oondition that the new explosive | Woere destined to vevolutionize modern | parts, and calelum carbonate, one part. | esnocially (0 naval warfaee, and, in the | is lost It n trace of acid remains

| prsscesed  an  advantage over gun- |Warfare, In the former year B, Schultze | Phe United Sates war dopartinent hus | opinion of seme experts, have supor- | The Whitehead torpedo; the st ind«- | spontancous decomposition and aften
| povwacr, Other natinns heard of It, and of 'otsdam began the manufacture of | been oxporimenting with various Ly pes eded, or will soon =unerseds, guniery rd with most pations at progent, Was | pgplosion occours. Care must be thken
throughout Burope miny experiments | sunpowdes from niteated wood In jof gmokeless gunpowder, vieying from In relative hoportanc P evolved In 1564 from the brain of Cap- | that the colton is poerfectly pure. In
were maode with o view of substituting | 86 Sir Frodervick Abel, chomist of th nri enths compesition of gun eotion Hoth torpeaoee and mines were first taln Lupuls, an Austrlan naval oflics | the chemd 1l renction water in the cels
gun cotton for gunpowder Biritish  war department, patentel o land go nlitroglyeerln to sbout 40 e ! ased 10 naval opergtions in the war of | 1t hies since been greatly ilmprove Lot ] ladose ds replaced by nitrie acld, or
Nitroglycerine was digcovered ln 1546 | process for purltying gun eotion, res feent nitroglycerin, - The WA powe [ the rebetlior, durirg  which struggle | 18 In appesrance clgar-shaped, from | hydrogen by the nited groupe Guis
hy Robrero |i|1rfir or of chemistry at | dueing It o & foe powder by beating | der, proposed for service 1n the United | pwonty elght vesscls were blown up by | fourteen to nineteen feet in length und | cotton has & much more powerful efe
Turin, but the discovery remained un mavhines and then pressing it Thiut | Btates for the use of guns hoth In the | milnes snd gix by torpedoes, These des | from fourteen to nineteon in hes jo di= | feet than black powder and burns
developod for many years I 1863 Al- | process s now gencrally used, In 3586 army and navy, consists of insolubbe | vices, dendly ns they were at times, vmeter at its thickest point.  The shell | without leaving any residue,. In outs
fred Nobel, the noted H\\-'-ll.'i'll chemist Vielle, the celebrated chemist of the | gun eotton and nltroglyeerin, with an | were o winlly £ the crudest Jdeserlp- | 18 made of stecl or phosphor-bronze. | ward appearance it differs only slightly
invented dynaumite by mixing liguid French gunpowder works, discoversl a {organic substance as a deterrent or re- tion. The mines aftéen merely | Within are thi compartments In | from the srdinary cotion, but s some-
mitroplyveerine with a highly porous tu- | mMeans of making smokeless gunpowder | guliator Likée all smokeless gunpowder | woonden barrels (iled with o doy | the Nirst I8 a heavy chiurge of gun ol | what durker, I harsher to the touch
fush na! earth. He also, in 1838, In- | from gun cotton dissolved In sulphuric | It exerts a deloterious effect woon He sl fired by slow-hurning s wNa lton The s nil I8 thHe ale recelver, | el gentes slightly in saueezing. 1t is
veuted gelatin and other explosives for | vthee mixed with plorle acld bore of guns hrisver or more daring puval deed i re fled with compressed ale, while in the | also heavied than eotton, It 18 safer
blasting purposes Dynamite Is used - ; . e 1o L lathon to ned was performed than | thivd arve. the propelling engines and | (o handle than  dy namite and one
If»r civdl and gun cotton for military BUOKELERSS POWDER 4 Wi adieN A ® ABELE the i'l.--l.-;;:-m( Adn |-..ill—"||t ut's fleet | gullding mechanlsm.  The Howell tor pound glves in combustjon ahout 22,
operations. Numerous other explosives Bir Frederick Abel and Professop I gencral, presont s pows | through @ chanuel in the Misgtisslppi | pedo, ipvented by o United Btates | 165 Inches of gag and produces the efs
have appeared (n recent years, but | James Dewar, members of the English | dera are of (wo goneril. ©fsdve 1iest, | viver known to e alive with minev. | naval officer, Ix pot unlike the White- | fect of froum four to six pounds of guns
mosl of them have disappeared nfter | commitiep on explosives, Invented a | Insoluble gun cotton or soluble pitro | One ship, the Tecumsoh, wag struck hond In shape, but is driven by means | powder It preparation for service |9
n brief and unsuccessful trinl Plevie | emokeless powde melnting of & com-= [ evtton, nlone or mixed with each other bt tnough  dosperate ol Wore of i v whoeel contadned in the shell. | 0 complicuted process, and It s made
nold has been known for many yenr bMnatlon of the Ilu:h« Bl 1.l.||.|tml cellu- jor with  regulatiy pubstance s, ol vgndnsy i, the wdariral van the saunt. | Bealdes this tyne Lhere wre locomo | in s drfous shapes for varlous uses. In
In 1867 potassium plerate was used in [ lose with nltroglycerin by dissolving = second, the hisve W oniten-glyoerin | et ortunately without  furthe |..; W | tve or divigible torpedoes, which, when | toypedoers gun eotton s detonated by
America and In England as & charge | both in acetone, It was introduced jne | adidod, Smokel powdors levived | The vares of tho !-n|-r loes seraped | fired, are conteolled from shore by | fulming Gf  mercury which when
for hombs, In 1857 the French govern- | to the Fnglish service as cordite, for | from plerle weid and other substances  agalost the gopper hottoms of the ships, | means of & Noe cable, wound up in the | lgnited by o blow expands to ‘about 2,-
poent lntroduced plerie acld as melins | use with small arms and guns of all | have been discarded | and In severnl fnstances the primers | torpedo ke & regl SO0 times its own sige. This sudden ex-
It calibips It 8 now composed of nit- Among the essontlals of smokeless | pnapped audibily, but ne maore torpedoes | The vavy departments of most na- | pengion gives a gevere blow to the gun
Austria was the first country to en- | roglycerin, fifty-cight parts; gun cols | powders #re smokelesanoss, stability | exploded | thons  have adopted compressed gun | cotton and detonates it. Fulminate of
Rege elaborately In the attempted sub- | ton, thivty-seven paris  and mineral | under varying conditions, safety in During the Frangco-Prussian war the | cotton both for submarine mines and | mercury i8 the chemical combination
stitutlon of gun cotton for gunpowder. | jelly, five parts, Cordite proves stable | hondliing and frecdom from gases In- ' French feets did not enter Prusasian | for torpedo charges. It bhas been se- | of mercury with alcohol and nitrie acid




