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20,080 FEET IN A SECOND.

GREAT SPEED GiVEN TO PROJECTILES-SEVEN PIECES 0F

BoILER IRON PIERCED.

A littie man witli a dark mustaclie, who stood in tlie sand at
Sandy hook, dived one hand into hie coat.pocket suddenly
sud fiahed out a matai cartidge two inclies long. It was packed
witli powder, sud liad s liole tbrougli the center (rom end to
end-

IlIf you lit that," lie said, Ilit would fizz away liarmlesiy,
juat lika a Fourth of July fiower.pot. Watch what it does when
1 let it off iu this gun-barrel.

A common smootli.bora, breecli.loadiug gun barrai, that the
muan had bouglit lu towu for $2, lay lu the sand. Lt wasj ust
four feet long, sud had a bore fiva.sixtaenths of au inch in
diamnater. Lu front of it, resting niglit againat the muzzle of
the barrel, was a littie square target. Lt wss made of nine
sheata of boiler-inu screwed together tiglitly. Escli aheat was
oua quarter of au inchin thicknasa. The littie man fitted the
cartridga ix the breecli, sud riglit ahead of it laidsa thin rod of
tempered, steel. Lt wss nine juches long, sud weighed nine
sud one-half ounces.

" There la uiue-teutha of an ounce of powder in tliat cart-

hidge," lihe aaid as lia got inato s bomb-pnoof on the sanda, "aud
le ale goes."

Ha yauked asatring that was sttaclied to the gun hammer.
There wss au explosion sud than a tliud. The littIe man came
ont from the alielten of the bomub-proof sud pickad up the littie
target. Ha got a liammer sud a wedgeand priad it spart. The
steel rod had beau forcad straiglit tbrough seven tidcnesses of
the boler mron, then it liad beau turned up sud broka off. The
brokan piece was wadged betweeu the lust two boler plates.
The topmnost inch of it had pauetrated the fiber of the iron par.
pendiculary. The littie man gazed at the rui of the targat
in admiration.

IlThat beas the record ail hollow," lie cried exnltautly.
"The hast that auybody lias been able to, do liartofora wltli s

cartridge of that siza la to drive a steel projectile through an
inch of boiler mron. Lt would burst the gun to put it to ancli
a test with a cartridge of ordiuar make.

Ha dodged behiud the bomh.proof agalu sud tried it witli au
ordiuary coarse-grain cartridge. Thare was a big explosion
whau lie yauked the strng, sud tlirough the peep-hoies of the
bomb-proof the spactators saw the gun barrai biown to flinders.
The littie man fiahed np another of the new fangled csrtridges
from bis pocket sud said:

ilThis thiug waa inveutad by the muan wlio inventad the
rmulticliarga gun. The ides consista lu the character of the
powder used sud lu the boriug of a liole tlinough the middla of
it aftar it has beau packad lu the cantridge. The superiority of
the cartnidge ovar anythiug that lias lieretofore beau gotten up
lu the sama lino is the immense power it imuparta to the pro.
j ectileand the great neductiona of the stralu uually caused upon
the gun by the force of the explosion uecessary to fira pro.
jectile. Thasa reaults are secured hy annangiug the powder so0
that the force gauerated at the momený it is ignited wili ha
comparatively amail, sud will increasa continuaily until the
whole charge la cousumed. This arrangement starta the pro.
jectile gentiy at firat sud then imparts to it gradually increasad
motion, sud equalizes the strain upon the walls of the gun.
To accompliali this, the powder, which la of very fine grade, is
packed lu the shahl ln a solid mass, sud thon parforated with
the central hole, so that when it la ignited by s primer it will
tbrow a stream of fine dowuward throngh this perforation. The
stream of fine ignitas the powden along the internai waiis of
the perforation, sud as this perforation is comparativaly amuall,
but as the combustion proceeda the fine surface coutinually lu-
crassas until the entina mass of the powder la consnmed. By
pnoperly proportiouiug the size sud shape of the powdar cake
relativaîy to the projectile to ha uaed, sud to the leugth of the
barrai through which it la to hae dniven, the force exerted upon
the projectile by the powdan muay ba regulstad practically at
wil, sud so, as to do the moat effectivte work in auy given
casa."p

Can this pnincipie be applied to cannon as wéll as amali
ari wu asked.

" Certaiuiy," the littia man replied. Il Ail that la neceasany
is to, Pierce the solidly packed powder lougitndiuaily with a
numuber of holes instaad of oua, sud then make coresponding
holea lu the liesd of the shahl, sud arrange the head se that
the holes cau comumunicate with aach othar. This cau ha

secured by the introduction into the powder-cake perforations
of a number of tubes projecting rearwardly from the cartridge
head, so that they will rest against the breech lock of the can-
non, and leave a space between the iock and the cartridge head.
The construction in-ures the instanteou3ansd simulantaneous
ignition of the powder perforations at their head. It ie essen.
tial that the powder.cake be liard and dense so that the lire
can flot penetrate into it but wiil burn only on its surfaces-
that is, as distingnished from cakes made of gaugular powder,
which, though Boiid in form, are ganguiar in structure, and
humn in ail directions through their mass. This method will
maintain the maximum pressure uniform ail the way to the
muzzle, and overcome the inertia of the projectile, instead of
appiying a maximum pressure suddenly betore the inertia of
the heavy projectile is overcome, and auffering a re&lnction of
velocity thereby,

"We haveu't tested the cartridge in a cannon yet," the littia
man said, but with smail arma we have propelled a projectile
20,1080 feet per second, and that beats record for spead, as the
perfortiona of the boiler-iron plate beats the record in overcom-
lng resiatance."-eu' York San.

UNI VERSAL AND RADIAL DRILLS.

Iu accompauying illustrations we give a description of the
"Universal " and " Radial " drills manufactnred by the Unii-

versai Radial Drill Compauy, of Cincinnati, Ohio.
In Fig.l la showu the Universal. The coiumn whicli carnies

the armi, driving gear frame, etc., la bored and fitted over a
stationary atump bas aufficient length of bearing to prevent
colum from swaying, and la provided with an adjustable pivot
bearing upon an elaatic diapliragru iu the columu, which, when
the boîta in the flanga at the lowar end of column are alackeu.
ed, takea the waight of the machine off the flange hearing, and
ailowa the colmun with armn, etc., to revolve easily the entira
circle. For ordinary drilling the boita in flange need not be
tiglitened, but wlien extraordinary rigidity is required a par.
tial turu of the wrencli wiil bind the column fast to the sole
plate. The aleeve whicli carrnes the arma and gear (rame is
fitted snuiy to the comumun d mnay be raiseci and iowered by
power, and la poie ihcimigbîa The table lias
both horizona and vertical faces, and la provided with T
siota. Thle arm and apindle trame have swivels that will re.
volve the eutire circle-so that a horizontal line of holea msy
be drilled at any angle parallai with each othar by adjuating
the angle of the arin, traversing the saddle on the arm and a
vertical lina may be driiled at any angle by adjustitig the an.
gle of the spindie frame, andi moving the arma verticaiiy to any
point desired on the coluinn. A hole mnay be drilied vertically
dowiiwsnd, ventically upward, or at any angle within the range
of the arm.

The counter sliaft consiâsa of a (rame witli horizontal aliaft
and T aud L puileys, and a pair of cnt miter gears to conuect
witli vertical shaft at center of top of columu.

Tue apiudle, feed screw and elevating acrew are made of mua-
chiuery steel and the feed worm la made of the hest tool steel
and liardeued, ail thrnst bearinga are provided with phosphor
bronze washiers.a

Ail geara are cut, and the bevelà sud miterà in apindie frame
are made of caut steel and cut.

Has power feed aud back gear.
Evany machine is belted aud taated before leaving the shop.
Fig. 2 nepresanta the Radial driiling machine. This ma.

chine will drill or bore a numbar of holas parailel with each
other-vertically dowuiward-auywhare within the range of
the arm.

The apindie is gaared with unusual power, lias quick raturu
and la couater-ha.ancid. Well adapted for hesvy boring.

The columu which carnies the arm, driving gear framre, etc.,
la honed and fittad over a statiouary atump, bolted fast to the
soie plate, the âtutmp lias aufficieut leugtli of bearimig to, prevent
colmn from swayilg, sud is provided with, an adj atable pivot
hearing upon an elautic diaphragin lu the columua, which, when
the boita in the fiauge at the lower end of coluuan are slack.
uned, takea the weignt of the machine off the fiange bearing,
and allowa the coîninu with arm, etc., to revolve easily tue
entire circle. For ordiuary drilling the boita in flange ueed
not be tightened, but when extraordinary rigidity la required
a partial tura of the wrench will hind the column (ast to the
sole piate. The aleeva which carnies the arm sud gear frame
la fltted suugly to, the colmn and mnay hae raised and lowerad
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