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HE s an duinty and an pretty as
the preltiest shotgun that ever
was turtied o't by a loving ola
maker of gunn  She sits 14 feet
2p in the alr, with & polss as

light-as thnt of the wwallow that Los
Judt perched for a moment op her jong,
thin mussle. .If you were told to climb up
ard ewing her, you would not dream of
Ming mure than obe band to do ft.

8he 1s o foet lomg wod welghs 6 tons,
Shie throws haif a ton of solld stee] 10
iles and nover trembles from the shock,
#he sxplodes 7 pounds of powder in her
womb and never weakens, Her blist wild
Enock you hesd over heels, though you
‘SAGA 50 fret outside of her line of fire.

Bhe v the American I3-inch, allssteel
Tiied. menconst-defense gun, the gueen of
them all snd, untll the Amoricun 16-inch
fun shall have been fested, the Tuler of
he share,

Bhe Is an earthquake harmensod, Bhe is
lenshed death and ruin. How do we know
what she can do?  Sbe never has heen
proved In that fing]l battle test when the
wirships ring the land around her with
fire and must make her great volce sl
lstf, or else themseives go Jdown in the
mea, with all their armor, butterfes and
men.

Sthe Hanx Been Tried.

Bul we know what she can do, because
we have sowed the long, white sea beach
And the apedi ocean for ten miles off shore
with tons on toss of steel projectiie. tn or-
der to know. We have “tried her out™ at
the Army Ordnance Proving Grounds, hla-
den away on Bandy Hook, the wive-
washed spit of land that New Jersey sende
renching Into the Atlantle Ogean, Jlke the

fong, white skeléton arm of Davy Jooes |

himself. That long, white arm for many
Years has trembied and echoed dally to
avery nolse that overy «gun can make,
fratn the splteful lttle Nordendelr
®ieel mortar that ean throw 4 thing that
presuntly will drop from the sky elght
miley distant and plunge through a bat-
Use-ahlp from the deck to keel with muech
more certainty than even s bolt of light-
ning would

Al the very point of the Hook iy & Nttle
office in a lttle bullding. It looks a bit
ke a chemist's laboratory, & bit like an
architect's draughting-room, n bit lke a
miuchincry-maker's ante room. That is
Where the ordnance officers of the United
Biaten somvert svery shot that iy fired into
long teblez full of figures.

Telegraphs Back Shot.

The gun itsell telographs a good part of
the story of each shot into the office. Sit
In that quiet place—always ns guiet and
milent a8 most offlees connected with great
noley worke ke forges and saw mills and
@ther roaring ndustrics usoally are. and
pufdeniy there will sound “Click! Click!
Cliek!" all around the room, just as the
faraway throbbing complalnt of a gres:
Sun Joosed trembles on the alr. Those
cllcks have all boen eeparate and distinet,
But no enr sver war fine and quick

enpugh to cmich them as anything ex- |

m‘l. one¢ commingled sound. They have
m:!l'd while the ear stlll |s gathering
Abém and tranamitiing thelr message to
the bruin,

Thoss few sharp sounds thal sounded
Mke one have recorded the five-mile flight
of a_projectile. Cilek one told when It Joft

.m mussie. Click two recorded its fMight

& thousand fect away, Click three gald
that the prolectile had just passed the
imfle. 8o (hey caught its passage—ope
mile, two miles, three miles, five miles
aeeny. Bmall wonder that the ear ecould
‘Wt catch the different messages wapo-
Fately, That ghot, M it was a i%iheh,
W-pound projectile from the 13-inch gun,
Wraveied N2 feot In the firmt second. It
S & gquarter of & mile from the muz-
sl of the oannon before the finger that
Premwcd the firing bution had even con-
sblouniy cearsd pressing

Lightning-Like Flight.

No clock ever was madas fine enough to
begin to denots the minute fragments of
Ume that are necupi=d fn the flight of a
shot' from & modern, high-powered weap.
on. The best stop watch In the world |s
Joany bundred times too slow to do i1,
BEven i one could be made fine onougn
For the purpose. the quickest man in the
warld couldn't stop 14 In time. -Before the

sharpest exve had passed the knowlodge 1o |

the rimblest braln, abd that, in turn, had
passed the command to the quickest fin-
gor that ever moved, a balf-ton of mets]

would have hit its goal ¥ miles awnay. |

Ordpance officers huve to deal not with
Balf seconds or ighth seconds, but with

small for

To measure

record e rme-thoumandth of & sec-

s piay for . It is always s=t to do

But it can messure n millonth part
socond.

“¥Yet the work of recording the course of
abot is begutitully simple. The rem}
that demands many years of preps-

and study, I 10 know what to do
. the records ufter you have thém,
. COould Record Every Foot.

and parfoot Is the mothod that
postible on Sandy Hook ta

_.l

. Which it I» noL
-;u‘,uﬁmmhymrmunaofm
ane. can see large frame sapports
at uniform distances down the
r-r [Baich of them s hung with wires,
ks 4 greal denl ke the weigtted
hung over raliroad tracks just in

| does it
(o the |

| bar. Each graver merks it, and by the
time the shot has struck s mark, the '
reaches |

L

getful tralnmen on topa of frelght cars
gently and warn them that a “low bridge"
demnnds an immoediate dock, if they wish
to réach the other side of the obstruction
with their heads where they belong. All
these wires are electric, and each Is con-
nected with Instruments in the office. As
the fiying projectile breaks them they re-
cord the fact instantly.

When & gun s tried st Bandy Hook
every item of its behavior must b8 ro-
corded. What pressure does the powder
develop In the chamber? Wb what vie-
lence does the gun recoil? What mpeed

does the projoctile develop In the bore

before it Teaves the musxle?! What speed

develop within a secand after

leaving the gun? What Is s suntalned |

speed 4t varlous distances from the gun?'
Powder Pressure.

When & gun is to be tested, after all it
parts bave been lmspected carefully und]
cleiined and olled, small copper plugs are
fited In MHMitle holes in the breech. Thuml
are pressure plugs. When the powder ex- |
plodes, It compresses them and thus is re-|
corded exactly the pressure exerted in lbc
powder chamber,

After the plugs are in, n wire is fitted |
over the mumie Tt connects with one ot!
the Instruments in the office and records |
the tlme when the shot breaks it. Then,
a8 the projectile piarces frame after frame
aiomg the range, they, too; telegraph the
exact Instant o walting instruments,

But even the practically instantancoos
record made by aan electric recarder is not |
swift enough In itself. Blectricity has to |
be helped with Ingenious means. The |
wires thal are scattered along the range
do not lead o 4n instrument that mtkes |
A record on paper. That would be far too |
slow, They lead to the queer apparstus
of poilshed steel that hay been mentjoned |
as being able to record Inooneceivable frac-
tions of scconds. It is known es rhql
Sleber velocimeter, JIts noticeabls feature |
I & chunky, beautifully polished cylinde:
of steel, a few inches long. It has one |
sharply pointed end. By this end, whidh
ls magnetie. It Just hangs to an upperl
supporiing arm.

How It Works,

When the shot breaks the firet wire, it
In turn, hreaks the electro-magnet that
holds the steel bar, and down it falls It
has only a fow Incres to drop.  Yet Pefore |
It falls that short distance, the projectile
has smashed through framework after
framework. As the successive wires break, |
succesalive clroults are broken, and tiny,
sharp gravers shoot out from the sides
of the instrument and strike that faliing

Ittle stesl eylinder just nbout
tho end of Its drop. Now, imowing to the
thousandth part of a second how fast It
dropped, the andonnce axpert can ealeg
Iate the swiftness of Lhe projectils, by
measuring the distances between the
marks smuniched on the cylinder by the
ETRYVEM.

To meawure the recoll snother simple

| method te used. One end of a Jong, thin

strip of steel, with ltx face smoked (o n
uniform hackness, s fastened to the car-
riage aof the gun.
of the pannon 1a an apparatus with o
tuning fork so mrranged that a lrtle spur
on one of its Jaws Just touches the fuce
of the blackéned fnce of the nteel band.
When all is ready for firing, this tuning
fork 1z set to wibrating by an electrical
instrument that makes it vibrate exactly
one thowsand times a second, without
varFing by a singie vibration. 'When the
eannon is discharged the recoll natudally
Jerks the steel band backward, and the
Httle spur.on the fork marks & long wav-
Ing lihe on the steel. The band is Alpped
in a solution that fixes the record so It
will not rub off
An Easy Matter.

Now, knowing just how far the gun
Tecofled—a mattor that s, of cotrse
measura] easily—it I merely a guestion
of counting the wavis marked on the
steel 10 determine how many thousandth
parts of 8 second It required for the
weapon to complete the distance. ' And
by knowing the vuloeity of recoll, it Is
possihle, caloulating the entlre welght of
the gun and carriage, to find out how
great was the foroe of recofl in paunda.
which |= & most_ important factor in de-
termining the strength of emplacements
where the weapon um to be mounted
Amally.

While Sandy Hock is pifcislly n prov-

Near the mussio end |

ing ground, it iz fully as importunt as a
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testing ground.
the two s this:

The difference between
When the Government

| decldes to adopt an arm of & certain pat-

tern, type guns are sent to the  Hook be-
fore the United Btates commits itself to
the finnl purshase of that particular kind
of cannon. Thess type guns xo to the
testing department, where they are sub-

| Jected to the most severe tosts and ex-

periments that can be devised Practy-
cally the testing-ground officers try o
emoak the gun. They try it with maxi-
mum and minlmum charges of powder
and projectile. They let It “weather.”
They load it to the bursting point.
Historlea of Tesis.
Bometimes o gun will undergo tasta for
& year or more, sach shot belng capre
fully pecorded and a ittle history being
writtem about {t bhefore the Governmest
geis & final report on it. Many & eannon

has had enough to fill & big book wrltten

about It in wuccessive reports of tests, and
then been rejected. If a gun geis the
" X."
goodl one  Forelgn governments reallss |
thal more keenly than do the people of
the United States, Fvn!;n military men
‘consider the proving grounds on' Sgndy

Hook ns one of the most authoritativa

government departments In the world,
and (ts reports are st a premivn in overy
War Office on the globe.

If o' type of gun doesn’t develop a fever-
{ah pulse hefore It= test bs ended, wnd If it
is accepted finally, more guns of the sums
pattern are ordered. An Army officer
superintends every step of "thelr manm-
facture and sees that each {8 made exnctiy
like the gun that was tesfed
Is finished, it in sent to Sandy Hook to be
“proved.” Flve shota are fred from {t
under service conditions, and ' §t acts
correetly, It Is sent on to & Coast fortl
fication. Not u single gun-is‘'mounted to-

day in a fort unlm it pas heen through I

the bhands of the' mvlu-.round offigers.
luuﬂu of War,

Testing and proving. guns I not War,
but It has many of the beauties of war
In the long Une of besutiful wespaps loak-
ing out to sea over the miten of beach that
are holy for the purposs at Sandy Hook,
and ou which no man ls allowed to set
foot, there hardly 15 Oone that conld not
tell a story of narrowly averted death—
premature dischuarge due to caunes which
no human skill or caution could prevent—
the bursting of & breech block, the yleld-
fog of & vent plug, the unaccountable
ricochetiing of & projectile.

Congresas often kindly aids in making
Bandy Hook unpleasapl. It is commeon
for an loventqr to get & bill through, or-
dering the War Department to tost bis
weapon or his explosive, for the tesilug
and proving grounds are for trying pro-
Jectilex, shells and exploaives as well as

guns, . Time and  agaln explogives or

weapons have artived at the Hook that
were s0 bizarre and evidently more dan.
gerous Lo the ghooter than they sver would
be.to the enemy, that the officers in
charge decliped to risk the lives of their
soldlers by assigning any- of them to the
work of firlng them. ‘Not that the ofM-
cers refused to test them. They sent the
noldiers th A mﬂﬂm wrd d1d the
wark themselves, © -

MImmlmwm-

mark - from Sandy Hook: iz s a-

,EOINE 10 40 it feirly,-as you can see. Bt

Mench_

of the most promlsing men In the Ord-
nance Departmefit, was assigned to the
duty of testing a2 new shell. He exam-
Ined it and found that It was highly dan- |
gerous even to handle . the thing. But |
he made no objection. He.simply ordered |
one of hig men to get a wheelbarrow. Then
he sent the men away o some trifilngy
duty and wheeled the wicked thing n mile |
down the beach. There he made the test
He wus not reckiess, and he took ail the
précautions posaible. Buf, despite his care,
the shell exploded and mangled kis face
besides Injuring his eves so badly that!
for many months ft was doubtful if he
would recover his gight.

Another fnventor § few :ruu ago in-'
venited a unilque cast-iron  -cinnon of
frightful esiibre, with an wqually unlgue
shell to carry an equally unique bursting
charge. He went to the Hook o witnesa
the tests, and when he saw that the offi-
,oers were taking unusual precautions, he
becamu grieved and then' indignant, and
foally ‘made slurting rémarks about the
. conzpitugus amount of Bravery that the
.soldlerg did-not Jhave, ‘I‘hmupoa the offl-
cer. in charge said to him: i

' Fool Inventor Calied Dawn,
™ “This gun snd' this siell 'and ‘this pro-
Jectlle, are sent hare 1. be tested. We are

wa know ‘that they are sl extremaly itke-
ly to burst and kill some one.. It is our
duty to take the tisk, and It Is equally
our duty to guard our meén, That we are
¥oing to do, ‘When the gun Is loaded, we

shall remain Dear It to ﬂru it ud ohserve

LOADING THE GREAT IL-INCH RIFLE

PREPARATORY, T0 A SHOT F'ORA RECOR
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ft. Ton have not onfy the privilege of | cannon rrom the muzsle to about half way

retiring behind the bomd proof, but prob-
ably we shall inxlst on your doing so, Or
would you prefer to st on top of your
gun?™

The Inventor decided not to sit on his
gun, Indeed, when the word was given
thet all was peady, he was one of the
first behind the bomb proof. 1t was just
as well, In a fraction of time after the
firing button was pressed, there was no
gun, The explosive had burs: In the =shell,
the shell had burst in the gun and the
gun was In plecea, Laockily its construc-
tion was #0 weak that It did not scattey
with thes deadly results that might have
bean expected. Otherwise, not an officer
would have sscaped,

There Is & gun lying in 2 prominent part
of the ordnance grmveyard. on the Hook.
That Is, nt firet slght it appears to be a
Eun. On examination It turns out to ba a
beautifully bullt-up plece of Iron mosale
worl.

Preserved In Mosaje.

It was a patent gun. The first ahot fired
from It broke Into so many little pleces
that the authorities had them all col-
lected mud put together agaln for a relle
Bome of the fragments were found miles
away. Hardly one of them ls larger than
a man's hand.

A tamous corpsc in the graveyard s the
mulit-charge gun. In its time 1t was far
mors famous than any of the late patent
gune for firing high explosives. It made
heartburnings in Congress, and thers were
many kindly and pleasing remarks about
the oabstinacy and hide-bound idlocy and
oid fogylsm of the Ordnance Department
because it persisted in teporting th Con.
gress that the multl-charge, gun was:no
good. .

But the Inventor of the gun had a pull;
besides hls genlus for gunmakifg., so he
20t an appropriation and bullt his tarritie
engine of war, It was like an ordinury

CIRCUMSTANCES

HAD CHANGED.

hmu-m"m married you uld. thit mathma could - stay

ﬁtuhﬂbﬁlm

Mr. w-—!-, but ahe doesn't please any more.

¥ \

| powder Lo ses how. It acty,
| less powder I» niot a profession that makes
| the chef & favorable subject for & 1ife

to the breech. Bul there it swelled out
into wonderful and hideous protuberances
Each of these protuberances was deslgned
to hold an enormous charge of powder. |
The idea of the maker waa that the first |
charge of powder would ignite the second |
and the second the third, and so on, wnd
that all thexe chamges combined would |
drive the projectile with frightrul force.
The¢ multl-charge gun was fired Just
once, Perhape It cannot be sald truth-
fully that it ever was fired even once, for
the first charge of powder In the f!r-lt_I
chumber wrecked it before the rest had |
oven become ignited. !
Other Pleasing Geenpations, !
There are all kinds of pleasant pecupa. |

tlons on Bandy Hook besides firlng guns. |
You meet & men casually, He is carrying |

& large glass far with something that | '

looks llke water In it. Ha i» merely an
expert carrying a new explosive that he
must test

There I8 a great line of romantic and |
mighty granite walls, partly In rmins
Just behind the proving groundm
are the remaine of n great fortification
begun by the Government In the Civil
War and abandoned when stonewark no |
lohger wos useful for farts. In the deep |
casements are gtored tons of powder of |
all kinde. Red tape forbids the destruc.
tion of powder sent to the Hook to be |
tested. And, as halfl a ton gemernlly Ls]
the minimum quantity that the aelf-
reapect of the ordinary mmventor permits
to dream of sending. there ia snough
thege to blow a falr part of New. Jersey |
into the moon and- Irifroduce the apple-
Jjack Industry on 'that planet with ce-:
lerity. |
it the visltor happens to see a man |
bending over a little round stove in the
open air and watehing a frying-pan fond-
¥, It'ls well not to rush up to - him In the ’
hope of fAcding hlm In the act of frylog
country ssusmges, He l& trring smokeless
Frying smoke-

They |

immorance company, but there are many
men on the Hook who are proficlent in
that form of cookery.

It Looks Xlee.

Smokeless powder comes In nice, soft-
colored black cubes, generally about the
size of dice. It cuts nicely with a knife.
and when it burne it does so slowly ans
like resin. When it explodes 1t does 32 & |
lttle bit e slowly, something Hke light-
ning. Not everybody would find his {dea!
of Nfe In poking & thermometer into a |
panful of it

Even when the gun Wolds together all |
right and the powder explodes all right
and the projectlle wtarts away all right,
the gentle modes of diversion on the Hook
kave not reached an entirely hopeless end
All sorts of things may happen when the
projectile hits the targes |

The target generally la a huge s rtll
plate, anywhere from six to sixteen tnches |
thick. It 1s Boltéd fo a backing of great |
limbers and tons of sand are heaped be-
hing it 'rhe plale |» mada by persons
who are fnterested In making armor for
battls-ships that no projectila can plerce.
The gun and the powder and the pro-
Jectlle are made by other persons, who |
are deyoled to the task of knocklog any
known steel plate Into lttls, Nttle bits.
This makes a meeting of plate and pro-
Jectile truly intereming and often’ bented.
Tha projectilie need not be joaded with a
bureting charge to make its atlack on the |
plate’ resrmble & dynamite sxplosion.
You couldn't expect Lo alam a locomotive

|
|
|
|

| whirr and a bang.

« | through o steel pinte

| of mteel,

PERED 5V A 12 DA mmu.
THE SHATTERED PROVECTILE K
SHON® ON THE LEFT )

MEASUFING A (ANNIN

A“Eﬁf&ﬁ THE RANCE

FRAMI

AKT HUNG HITH WIRES.

AL THE FRDJRCTILE FLIES

THROUGH THCM, THEY

A (IRCUIT AND TELL THE

EFACT VELDCITY 70 THE
‘mousma:q FART OF

A SECOMD

*ﬂ into 1 ﬂee} piate without
locomotive at
MvVe time (o
jl.'-\.
jeetila to go 1
There Wwas
"Was' s wsed,
nt fidellty to fact, and th
could be used In refere
plate only Just before t
was pressed. It wus a ! solid
projectila from a 12-lnch gun that wWAS
pounded into It from a distance of 00
yurds. There was & and &
vloud of smoke from the gun, and sl
multarecusiy, a bursy of something whete
the plate had heen. If the alr did not
really and truly turn black for a fleethg
moment, éves of ail observers lied.
And then things begun to raln down
from the aky, Some of the 58 came
llke real ralo—fne and That
wis sumnd. Others of came
hurtling and made covers agrecable. That
waa kindling wood. Others of the things
came with worearn and s
And

And then some-

slen]l plate once,

use this articie J

ng hution

see)

burst of fire

plentiful

tha things

a goar and a
Th
then it stooped raining.
body shouted “Loak!™

Away In the sky was a black speck. It

wias as big as a dime. It wos as big as &
bird. It was as great as o tumbling safe,
It was a huge thing blotiing out the sky
It hit the beach and a fountaln of sand
went up many hundreds o and some
Inches Flve bours of bard digging un-
covered It It was a dainty bit of the 13-
plate, welghing (L]
pounds, enough to cause comment
It fallen on a tender toe,

at wis sfeel,

teel about

LT |

Like a Furnace.
bores & hois
it generally makes
&n aperture ns been
done with tools, half an hour after-
ward It is Impossible to hold the band In
that hole. might as well thrst It
into a furn Sometimes the projectiia
Is bent and wiarped and twizted
as if it had been made of tin
times it isn't even marked;
ism't even marked from its 1l
the piate. Bur it
buries itself
nickel stee]l cannot
the seashore do svery
rovolving shat dives
grave It wonder
delleate and mir

A half-ton projec
Hook oflen has shenred t
0 or 5 feet of onk timbers, &
in sand, and gone As
arrow on its conrse until
Then id  Just
a tri le wawve,

the dlir.
they can.
grounds.
shell hits timber and
ww pretty well how 18 will o,
it hits the water may g0, In
any direction, A ripple that la not big
enough to rock & rowboat muay divert &
shell and Jump it miles out of i1 course.

When jectile

A big pro

it it had

am clean

For

One
nee,
and splll,
At othr
that 1=,
nt through
rked if It
the best
grains of
When that
into them, they en-
with milllons

always

Into
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m  Sandy
wmgh 15 inches
emadl mounis af
sirnlght as =
it siruck tho
touch the crest of
and up It would fly stralght in

Waler = the one thing that
not ealeulate on th proving
Whea a
rand they Xr
But a sheil
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steel and

A Record Shet.

of the record shot=-at Sandy Hook
with a 1%-Inch rifle sant the projectile mare
than 10 measurad miles out to sea. That
projectile times balore
it Anaily took Its last plunge. Every time
it struck the water It roared as If & sen
monster were bellowing in mortal agony.
Bvery Hme It jumped. it jumped higher
in the air than the masts of a Tull-rigged
ahip.

At an ordinary routine test, a ramjm"!le
from a 18-inch steel rifle struck the plate
true. wen! through elght incheas of steel,
struck a huge oak timber and sheared it
clean transversely as if It had been eut
with & clreular saw, and then hit the hend
of a Nitle fAve-Inch bait and ricochetted
and went 'nto the alr till it was out of
sight, It ocame down not s thousand
yards from the gun.

Around tha bassa of projectils
there la a band of soft copper. 1t fits the
rifling of the bore accurately and thus
forces the shell to take Its rotary motion.
Oftdn, after a shell has gone throdgh &
steel plate, long pleces of this soft copper
are found forced clean Into the bard stosl,
a3 & toothpick might be forced Inle
cheesa, 4. W. X

Oime

ricochelle! elght

svery




