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HOW IT BEGAN

NAEKED muvoge found bimself
I the grentest donger, A
wild beast, bungry and Oerce,
Y]  was nbout to atitack him.

Escupe was lmpossible, Retreat was cut

off. He muxt fight for hix life, but how?

Bhould be Dbite, serntch or kick?

Bhould he strike with his tst? These
were the natural defenses of his body,
but what were they agninst the teeth,
the claws and the tremendous wusceles
of his enemy? Should be wrench a
dend bLranch from a tree and use [t
for a club? That would bring bim
within striking distance, to be torn to
pleces before be could deal a second
blow.
! There was but a moment In which
to nct. Swiftly he selzed n jogged frag-
ment of rock from the ground and
burled It with all bis foree at the bing.
ing eyes before him, then another and
another until the beast, dazed und
bleeding from the unexpected blows,
fell buck and gave bim o chinee to es
enape. He knew that he had saved his
life. but there wus sowething else
shich bis dull braln fulled to realize

I HE HAD INVENTED ARMS AND

AMMUNITION!

In other words, he bad needed to
ptrike n harder blow than the blow of
bis st at o greater distance than the
length of bis arm, and bils beain show-
ed bl how to do It, After all, what
{8 a modern rifle but a device which
man has made with his braln, permit
ting Lim to strike an enormously hard
blow at a wonderful distance? Fire
arms are really but a more perfect
form of stone throwing, and this early
eave man ook the first step thoat lns
Jed down the ages to present day arms
aond ammunition.

This strapge story of a development
that has been king place slowly
through thousands and thousands of
years, so that today you are able to
take a swift shot at distant game in
stead of merely throwing stones—this
story we shall briefly tell

The Earliest Hunters.

The cave moen and bis descendants
Jearued the valuable lesson of stone
throwing, and It made hunters of thew,
pot big gnme hunters—that was far oo
risky. But opce In a while a lucky
throw might bring down n bird or a
rabbit for food And so It weut on
for centuries perhaps. Eurly maukind
wis rather slow of thought.

At last, bowever, there appeared a
great Inventor—the Edison of bis day
He added the second llnk—the sling.
| The Use of Slings.

The pew weapon worked with great

guccess, und a lttle practice made ex-

pert murksmwen. We kpow that most
of the eurly ruces used it for bunting
aud o war, We fiod it shown In ple
tures mode many thousands of years
ago in ancient Bgypt and Assyrin. We

Aud It W the Homun nrmy, where the

slingman wos enlled o “funditor.™

We tind I tn the Bible, where 1t is
written of the tribe of Benjawin
“Awmong ull these people there were
geven hundisd cliosen men left hauded;
EVELY ONE COULD SLING A
BTONE AT AN HAIR BREADTH
AND NOT MIBRK" Burely, too, you re
mewber the story of David and Gollath
when the young shepberd “prevalied
over the 'hilistine WITI1 A SLING
AND WITH A BTOXNE"™
| Something Better,

Yet they had thelr drawbacks. A
stoue slung might kill o bird or even a
man, but it was uot very effective
agninst big gonme

What waos wanted was a sissile to
plerce a thick hide, Bo through long
yeurs of groping for “sowething bet
ter” the atd arrow wis evolved
and played o mest lmportay part ip
the developmwent of arims and ammunl
tlon o many lands

A Shooting Machins.
But the sge of machinery was com:
ing on.

how

glimpses of more powerful and com-
plicated devices to be seen among the
wany forms In which the bow and ar-
row were constructed.

A DEW wenpon pow catme to the cen-
ter of the stnge. It was the crossbow,
the first real band sbhooting machioe.
Flils was suother big step toward the
day of the ritle. The ldea wag slimple
enough. Wooden buws had already
been made as stroug s the strongest
man could pull, and they wished for
still stronger ones—steel ones, How
could they pull them? At first they
mounted thew upon 8 wooden frame
and rested one end on the shoulder for
a bruce. Then they took to pressing
the other eud agalust the ground and
 using both bhands Next It wons a
bright idea to put a surrup on this
end In order to bold It with the foot.

St they were not satisfied. "Strong-
er. stronger!” they clamored.
try mechanles!"

8o they ottached levers, pulleys,
ritchets and windinsses autil at last

they reached the slze of the great
slege crossbows, welghlng elghteen
pounds.  These sometimes needed o

furce of 1,200 pounds to draw back the
string to its eateh, but bow they could
slivot! Notlee the pletures of the

crossbows and you will see that now |

the weapons began to look a little ke
guns a8 we kopow thew They bad
shoulder pleces,
And Now For Chemistry,

Muman muscle seemed to have reach-
ed 1ts Nimit, mechanles seemed to have
retiched Ite Hmit. but still the world
clumored, "Stronger, stronger!” For
auswer man unlocked ope of the se
erets of pature and took out a terrible
force, It was a force of chemistry,

Gunpowder was probably first dis-
covered by the Chinese. though our
civilization had to work out the prob-
lern for Itself

It 18 recorded that Noger Bacon, a
monk, discoversd what was practienl
Iy gunpowder as far back as the thir
teenth century,

Berthold Schwartz, 8 monk of Frel

burg, studled Bacon's works and car- l

ried on dangerous experiments of his
own, #0 that be I8 ranked with Bacon
for the honor

And then began the first crude, clum-
Ny e¢forts at gunmaking,
wiere born.

It took centuries for guns to become
perfect enough to take the place of
bows and crossbows

The Coming of the Matchlock,

Haoond bombards and culverns were
nmwong the early types. Some of these
were s0 heavy that a forked support
bad to be driven lnto the ground, and
two men wers needed, one to hold and
alm, the other to prime and fire. Hew
does that strike you for o duck shoet-
Ing proposition?

lmprovements kept coming, however
Guns were Hghtened and bettered In
shape, Bomebody thought of putting
# flash pan for the powder by the side
of the touchbole. and now it was de-
¢lded to fasten the slow mateh In a
movuble cock upon the barrel and g
unlte It with a trigger

a considerable time. Formerly they

hod to be carrled separately, but the |

new urrnngement wias o greal conven
fence and made the matchlock, The
cock, belng curved like n sonke, was
called the “serpentine.”

A Nuremberg Inventor In 1515 hit on
| the wheel lock., In this a notched steel
| wheel was wound up with a key ilke
n clork

Flint or pyrite was held agalnst the
Jagged edge of the wheel by the pres
sture of the serpentine. You pulled the
trigger, then—"whir'—the wheel re
volved, n stream of sparks few off into
the Bash pan, and the gun was dis-
charged

And Then Came the Flintlock.
Everybody knows what the flintlock

“Let us |

Firearms l

These mwatches |
were fuses of some slow burning fAber, |
Hke tow, which would keep a spark for |

THE BOW AND ARROW,

of flint Ip the eock and snapped h
agninst n steel plate. This struck off
sparks which fell Into the flash pan
and fired the charge.

A Minister Takes a Hand.

Jumping over to the geur 1807, we
have the Rev. Alesander John For.
sythe, LL, D, getting bis patent pi-
pers for someihing far better than
even the steady old floe. e hnd In-
vented the percussion system. In some
form this bhas been used ever since.

Caps and Breechloaders.
Primers were tried lo different forma
called “detonators,” but the famllinr
little copper cap was the most popular
But now we come to another great de
velopment, the breechlonder,

Althongh found in a erude form nx |

fur back as 1537, It wasn't aotll Axed
| ammunition cnme into use that t'

breechloader renlly cume to stay, and
thint was ouly the other day. Yon re-
member that the elvil war begnn with
muzzle loaders and ended with breech
1 londers.
|

|

France Contributes Cartridge Idea.

Houlller, the French guusmith, hit
[ on the great Idea of the cartridge. If
|rm| were golng to use powder, ball
and percussion primer to get your
igumo. why not put them ull Ioto a
peat, bhandy, gas tight case? Slmple
enough when you cowe to think of W,
ke most great ldeas. But it required
good braln stuff to do that thinking.

THE ROMANCE
OF MODERN ARMS

A Refusal and What Came of It,

WO men, a smith and his son,
both named Ellphalet Rem-
wmgton, in 1810 were working
VSR bLuslly one day at thelr forge
in beautiful lllon gorge when, so tra-
ditlon says. the son nsked bls father
for money to buy a rifle and met with
a refusal  “The request wns natural,
| for the surrounding bills were full of
ginme The father must have bad his
lown rensons for refusing, but—IT
MADE REMINGTON ARMS!
| Elphalet junjor elosed his firm Jaws
tightly nud began collecting scrap fron
on his own account.  This be welded
skillfully juto a gun barrel, walked fif.
| teen miles 10 Utlen to have It rifled
| and fnally hnd a weapon of which be
might well be proud

In reality It was such a very good
gun that soon the nelghbors ordered
others llke It, and before long the
Remington forge found itself bard at
work to meet the Increasing demand
Several times each week the stalwart
young manufacturer packed a load of
| gun barrels upon his back and tramped
all the way to Utlea, where n gunsmith
ritled and OGuished them. At this time
there were no real gun factories In
America, although gunsmiths were lo-
| cated In most of the larger towns, Al
gun barrels were lmported from Eng
Inud or Europe

A Machine to Bave His Sheoulders.
The broad shoulders of Eliphalet
| junlor must have ached under his load,
for his busy brain soon devised ma-
chinery with which bhe could do the
rifling for himself. Thus the forge be
Leame a complete gun factory, recelv
g material us serap Iron apd turning
ont Anished riles. Shotguns also were
made. Up in the gorge was a ledge of
red sandstone This furnished the
first grindstones, which ground down
the barrels (o proper form by power
from the brook. ‘Thus fatbher and son
worked nway briskly, ereating a brand
new American ludostry.

Pursting the Shell,

In 1828, the some year that the elder
Rewmington met bhis death through wuc
| cldent, the business outgrew the lttle
shop Ly the brookside—burst fts shell
ke n “seventeen year locust"—and
bought a large farm vear the Erle cn
nal. There today the great plant
| stands,

In “A New Chapter In an Old Story”
several pages nre given to the thrill
ing story of the part played Ly the
fast growing Industry fn map chang
ing wars and In the progress of pn
tions the world over.

| Ammunition Now Receives Attention,
| 1t takes more than a perfect gun ¥
, make good shootiug—the ammunition
also must be right., Bo It was only
natural that, spurred on by the lessons
of the civil war, the country should
lovk for metallle cartridges for the

Quee lo awblle there were wus llke. You slmply fastened a flake pew breechloading arms. Marcellus

lﬁame:. promioent In the firearms and
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““THE CROSSBOW.

ammunition business of the perlod and
In leter years n gulding spirlt o the |
Remington veganization, Interested his |
partners and others In the opportunity,
sud on Aug U, 1867, the Unlon Metal
He Cartridge company wis Incorporat
el, In later vears combining with the
Itemington Arms Company. The onk
bad taken root,

At first the new firm made rim fire
enrtridges (for the center fire had not
been Iuvented), percussion caps and
ghotguns, but soon dropped the guns
to concentrate on ammunition,

| The Genius Comes.

Mr, Hartley and hls nssoclates by
their business sagacity had created the
opportunity and were on the lookout
for n mechanlenl genfus. He came
Hix name was Alfred C. Hobbs, super
| jutendent of the Howe Sewing Ma
chine company, After five yeurs Mr
Hobbs brought his great Ingenuity
solely to the problems of cartridge
f mnking,

For twenty senrs he remalned In
charge, Inventing nearly all the special
machinery that made the business so
successful. It s diffcult to get a per-
mit to visit the Bridgeport factory-
the mechanlcal secrets are so valo
able.

Paper Shells Ars iMade.

In 1873 the company bought from
Q. D, Wells of S8pringtield his equip-
ment for making paper shells which
were practically all bandmade, Soon
machines were invented for this work
=an lmportant development, because
shotguns were rapldly Incrensiug in
use. This was due to the fact that as
the country became settled and big
game grew harder to find sportsmen
gave more attention to wing shooting
A supposedly ample stock was mnde
up, and the company advertised that |
such a shell was on the market. Or

E— ———

THE FLINTLOCK.

have shells gnuged for size of pocket,
hends gnuged for dinmeter, shells care-
fully inspected Inside and out for Auws,
dents and buckled necks, primer pock-
els examined for shape and condition,
shells gnuged for length, shells gauged
in chamber gauge for body dinmeter,
necked shells ganuged for profile nnd dis-
tance from head, shells exnmined for
depth of primer seating, condition of
anvil and exploded primer and shells
finully gone over for geoernl defects
that may have escaped other lnspece
tions,
Weighing Bullets,

In the ssme spirit workers with dell
cote scenlos, llke those you see In n
druggist's prescription department, are
welghlug the bullets cavefully, one by
one, hour after hour, day after day,
giving nll thelr thought and attention

[ to this one thing, while other employ-

ovs explode about 2,000,000 primers a
year In testing thelr sensltiveneas

The londed shells and cartridges go
through a series of gauges and tosts
sevmingly unnecessary after all that
bauve preceded the loading, Por exam
ple, It does look o little wasteful to
soe men take shells at random from
the wvarious londing machines and
packing tables In order to cut them up
nand examine the contents. When we
learn that a balf milllon perfectly
good shells are thus destroyed each
voenr It Impresses us as palopstaking
run mad. but It helps to explain why
there are no misfires In your U M C

l box,

Testing For All the World,

And then at Inst come the shooting
tests.  Five hundreed thousand eim e
enrtridges, 200060 center fre  onn
tridges and 500,000 londed shells must
still be sucrificed on the various shoot
Ing rnoges each year In order to <ty
veloclty, Intensity of sound, penetr

ders aggregating 10,000,000 fairly flood
ed the plant, thus showing the power
of advertising and the size of the mur
ket

The first U M © shot shells were
of brass, but the paper sholl followed
At first furnished to be loaded by
aportsmen, the factory began supply
Ing them ready loaded In the elghties
Taday several bhundred milllons  are
turned ont ench yenr

A Glimpse at Ammunition Making.

Doesn't It stelke you ux remnrknble
that in an ouipnt of something like
4,000,000 per day every eartridge should
be perfect

Sueh thilmges are not weed Lental
gocret s IN INKRPECTION
what that menns 1t means lborntor
tests to start with  Here
many samiples of the bewly
paper, el
fulminate of sulpliur
rate of |l|lll|nh. lllllhllﬂ“.\ -|:||*I|!|||l M

Tl
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der, wax and other ngredienis sl
even the operating materials, sl ps
conl, grease, ol wnd  sods In this

room we see expert chepdsts nmd et
nllurgists with thelr tost tilies
Bunsen burnors.  retorts
chines, mieroscopes apd other selentine
lpoking nppuratus busily bunting
defects

For exnmple, one murker Ix examin
Ing n supply of cupro nlekel such ns
Is used o Jucketing certaln bullets A
corner of ench strip Is fArst bent over
At right augles, then back In the other
direction until It s doubled, then

witithes

teetrsllee 1l

tlon, pressure and shot pattern: nlso
the mughrooming  qualities of =0l
point bullets and the rigldity of thos
with metal casex, Ench of these poluts

In whnt Is kKnown ax the “ballistic”

work has  wpecind experts amd  oap
parntus There I no guesswork uny
where

How Shot Is Made.

How many of our readers have ever
seen o shot tower? The great bullding
at Bridgeport, of solld mhsonrey, metnl
and conerete, s o sight worth miles of
trovel. Two Inrge lron eylinders de
scemd In the center, voming down
through the colllng from above We
re Invited to look through an open
port In one of 1these

Raining Shot,

We see nothing but the
opposite well, aguinst which n
burns.

It appears absolutely empty, though
within It Is ralnlng such n swift show
er of Invisible metal that If we Wers
to streteh our hands Into the nppaerent
Iy vacnnt space they would be torn
from our arms.

A Inrge water tank below Is churned
into fonm with the lmpact of the fall
Ing shot, and ns we look downwaord we
miuke out finally the haze of motlon
It Is so Interesting that we take the
elevator and* rise ten stories to the
source of the shower.

Here high In the alp are the large
enldrons where many pigs of lead, with
the proper alloy, are melted Into a

whiltene
light

stralghtened It does not show Lhe
slightest slgn of brenking or erncking
In apite of the severe treatment: there |
fore It Is perfect. Let but the least
flaw appedar and the shipment Is re
Jected

Just read this lttle summary of one
stage only In the luspection of empty !
shells:

"SHOT SHELLS are recelved by In. |
spection depurtmient after the heads,
tubes, bodles, primers and battery cups
bave been curefully examined, gauged, |
slaed und tested They are then—

"First.—Gauged for body dlameter
in chanmber gauges |

"Second.~Gauged for head thickness
sud head diameter, and if any quantity
of these defects be found all shells In
Inspection department of that particy-
lar brapd are returned to mAanufactur
fng department to be elther corrected
or scrupped.

"T'hilrd.~Primers carefully examined. |
| “Fourth.—Entire shell examined for !
any blemish which might mar the gen-
ersl appearance. Slight scratches on
head or spots on bodies are sufficlent
causes for their rejection. The aver |
age consumer would be unable to de- |
termine o many cases, If* shown our
scrap plle, why the shells in questlon‘
bad been rejected.”

Similarly metallle cartridges mulll

|

]

sort of metallic soup. This Is fed Into

| small compartments contalning sleves
lor screens, through the meshes of

which the shining drops appear and
then plunge swiftly downward.
Cascades of Shot.

But this only begins the process.
Taken from the water tanks and holst-
ed up again, the shot pellets in a sec-
ond journey dowp through complicated
devices are sorted, tumbled, polished,
graded, coated with graphite and final-
Iy stored.

The bullding s almost bare of work
men; everything is mechanical.

Oue pretty sight ls that of cascades
of shot pouring out of spouts and roll-
ing smoothly down glass Inclines, tier
above tier. Here perfect shot, moving
more swiftly than the occasional im-
perfect ones, shoot over low partitions,
which check the latter and drop them
into separate bins,

Bome Secrets of Arms Manufacture,

From the smmunition plant let us
travel to the great factory at Illon thet
was ouce & forge shop. As In the car
tridge factory, we find here slmilar vis-
tas of swiftly whirring shafts, belts
and pulleys, long rows of resounding
machinery and armles of operators.

Making Barrels.
One of the most important features

lI:, of course, the making of barrels.

THE MODERN AUTOLOADING LTS
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found anywhere
redices the necessity for
| Inter,  Every polnt 4 glven the

est attentlon. [In Arillin
£ 22 calipey,

for exnmple, the length of fhe A

must be from 100 to 1
nmeter of the del), L

Taking Off 2-1000 of 4n Ineh
The boring Is an Fapecally
[task, In chokeboring your :::
1| for example, the final renmer look of
fonly 21000 of an Inch Think of ug

| & gossamer thread of meta)! But It jp
MUres accuracy.

Looking at Reflected Line
| But here s the Inspectioy ey,
ment.  Hanglug In the wisdowy
| transiucent frames with & black iy
neross the center of euch, Yoo vl
|u-(- one of the Inspectors take & bmi
I from the walting rack, hold e 1l
townrd the light, squiot eriflaly
‘ through the tube and lay it uiidy 1
| provingly.
You plek It up and follow his sun
.’[m-. First you polut It straight of te
I black cross line on the frame T
you tUp up the tarther end ever o i
(e and see how two reflected shals
{ ines form on the shinlog lver yurtuy
fand run down the barrel towand yme
eye. These lines are stralght o a dy
therefore the barrel s perfect Shodll
elther one waver the slightest fracties
the Inspector's quick eye st osoe de
tects It
There nre 240 Inspection points ad
01T gnuges must be used-fortyalse
on the guard, forty-six on the e,
thirty on the breech block, s w e
On the recelver for the No, 10 repest
Ing shotgun, however, sventy pogs
are used, and thirty-one for the ug
ger nlone.
Beyond the Pewer of Bight
Saome of these gauges are marrel of
dollcucy, but there s one machine wel
which perhaps hay never been ey
Not only will {t make measuresel
to one twenty-thousandth of &8 foeh,
but It Is sctually sensitive to &fer
ences of n ONE HUNDRED Tﬂor’
SANDTH OF AN INCHL Buhash
pute  dimension  we canpol 8
fmaglue. 1t Is beyond thie range of the
st |m|\i‘!fll‘ leroscope, ‘u I
here Is o ploce of mechapism L
cun really detect L !
Testing With Lesds
Firut, then, Is the barnel & perfect b
we believe it? w.ﬂ:m thet £
wrfoect In gauge A
:J"t Is there the slightest !u'“::
invisible faw In material? o
pnl tests of material made this
very
chiunees
must burst at more thes
service charge . .
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