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T {8 upon the seaboard guns that the
gecurity of the natlon will depend
ghould an enemy succeed in crippling
our far-flung line, the navy, and drive
our dreadnnughts to the cover of the
harbors and the protection of the
heavy rifles and mortars of the army.
The question s, can these seabourd
batteries hold a foe at bay?

On our coptinental shores we have
a total of 28 coast defense commands, and 21 of
these are located upon the Atlantic littoral. Dut
even though there are fewer atations on the Pa-
cific coast, &till those are very formidable. With-
out considering weapons of eight-inch caliber
and under, we already have mounted a totnl
upon our two shores of 372 1Z-inch mortars, 105
12-inch rifles, and 182 10-nch heavy guns. The
strength of the personnel of the coast artillery,
according to the latest figures, is 708 officers and

Lot o eninsted men.  This is a shortage of sol-
diers of 1,420 agreeably to the force authorized
by law, and this is an intimation of the exireme-
Iy heovy work that the men would have to face
{n case of hostilities, because we are minus a
vitally necessary reserve,

The average layman has but the slighiest
knowledge of the extremely technical charactor
of the Coast Artillery corps, and to be proficlent
these soldiers recelve a many-sided education,
Theirs Is the task of getting the advantage of the
enemy before the foe can locate the position of
our guns and mortars, and the whole sysiem of
defense {8 the exact opposite of the way In
which a hostile squadron would ap roah lts ag-
gressive task.

From the very beginning of the planning of our
existing seaboard batterles the (dea of conceal-
ment was the firet concern. The mortars were
designed to be hidden away in pits—each of
them holding four of these weapons. The heavy
riles were not to be In plain sight, with their
threatening muzzles peering over the crests of
parapets, Instead, the disappearing carriage was
invented for a mount. These gave the rifles the
power to crouch while loading or awaliting serv-
ice, and then, when the moment for action ar-
rived, to spring up suddenly from behind thelir
embrasures. to fire directly at the foe, and hy
the force of their own recoll to sink from view
and Into position for reloading.

How is 1t possible for weapons of this sort to
be aimed at their targets? It 18 commonly known
that In naval service the guns are held upon
their quarry by means of electrically operated
mechanisms that swing and elevate the rifles
80 that the cross hairs of the telescoplc sights
ecan be kept right on a moving target even though
the sea ba rough and the vessel roll. The gun
pointers are undisturbed by this motion, and at
12000 yards and more are ablo to do some won-
darful shooting. But the gun pointers and train:
ers in the mortar pits and the emplacements of
the big rifles do not, themselves, see the enemy,
Yet despite this seeming handieap still they are
able to do some extraordinarily effective work

The army gun peinters near New Yorl with
1inch disappearing rifles, have been able to fire
four shots in a total elapsed time of less than
one minute, nnd these were concentrated upon a
target four miles away being towed at the rate
of something over five miles an hour. All four
shots struck the target and actually passed
through a rectangle 24 feet high by 53 feet long.
At 4,600 yards the same caliber guns at Fortress
Monroe scored six hits out of six shots at a mov-
{ng target. The total elapsed time of the firing
was slightly over two mdnutes, the batterles scor-
ing 1.4 hits per gun per minute,

The sclence of surveving has made these
achievements possible, even though, as har been
gald, the guns and mortars must be trained and
elevated by men who cannot see their targets.
It {8 n wellknown theorem In plane geometry
that the length of the two gldes of a trianglo may
be found if the lengih of the base and the degree
of the two angles formed by the sides in guestion
with this base are known. In the case of the
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coast artillery problem the distant ship of the
foe Is at the remote tip of the fmwaginary trinngle,
and the known base |8 the span between two ob-
serving or range-finding stations. This interval
nmay be a mile or more and, within some limits,
the longer the better for accuracy.

Many have seen from afar at our coast defense
stations what seemed to be big bird boxes
mounted upon towering tubular supports or web-
work of steel. There are always two of them,
and oflicially they are known as the primary and
fecondary range statlons. In each of them, In
time of service, there are at least two men. One
turna by means of a dellcately graduated
mechanism a powerful telescope from right to
left, and his function I8 to keep the moving tar-
get continually at the point of Intersection of
two cross hairs In the fleld of his instrument.
His companion reads off at prescribed Intervals
the angle made by the telescope with the per-
manent base and the faraway foe.

The same thing is being done at the other
range station at the opposlte end of the base. A
time bell rings at each of these stations every
20 seconds, and at the third stroke the man read-
ing the angular scale telephones that measure-
ment to the plotting room located where the
enemy cannot see it and itself In telephonie
communication with each gun or mortar division.

In the plotting room a group of men make use
of the information coming to them intermittently
from the range-finding towers and by a graphie
process determine with great nicety the distance
off of the steaming foe. The plotting table or
board where the Information from the observers
is applied 1a a big semicircular affair—the curved
edge belng graduated to fractlions of & degree,
while the straight edge or diameter represents
on a definite scale the length of the base line
between the two spotter towers. At each end
of this base line s a plvoted ruler. One I8 called
the primary and the other the secandary—corre-
sponding to the range-inding station with which
its operator I8 In touch by telephone. Here |a
what follows:

The soldiers at the primary and secondary
pivoted rulers or arms bring the free ends to-
ward one another In accordance with the sepa-
rate angles telephoned to tbem. A third man
operates another ruler called the gun arm, which
measures the distance or range of the axis of
this triangle. At the word of command from the
range officer the observers at the two telescopes
bring these powerful instruments to bear in
unison upon a chosen part of the remote ship,
At the order “Take,” the scale readers telophone
the figures to the operators at the plotting board.
In a few seconds the man in charge there has
placed on a large sheet of paper a dot at the
point where the two stralght edges meot and
has marked this peneiflled point No. 1.

Again, 20 geconds later, another dot s made
where the shifting atralght edges moet, and this
s numbered 2, Similarly positions are thus re-
corded for No. 32 and No. 4, and If the distance
between these dots (s uniform the plotters know
that the target {8 moving at a steady apeed and
the path dots gives a visible trace of the direc-

tion tu which the foe 18 advancing. As yeot none |

of the weaponsa has been pointed, nor, if mortars
are to he used, even been loaded.

The plottera marks upon his paper a fifth point
ahoad and in lne with the four other dots  This
is his “predieted point” where the enemy vessel
ghould be a minute later. In this Interval of
time it I8 necessary for the men in the plotting
room to do a number of things necessary to make
it possible for the weapons to score a hit. Tha
mere range 18 not enough to know. Let us as
gume that the foo s to be attacked by means of
mortars and that the projectiles are to BOAT
thousands of feet into the air upon their long
fight that may take the better part of two
minutes before plunging upon the vulnerable
decks of the hostile dreadnaught.

It 18 needful to know how long the shells will
be in the air at that range; how far the target
will move during the flight of the missiles; how
much the path of the projectiles will be influ-
enced by drift due to their own rotation and the
effoct of the prevalling wind; the exact powder
charge that will be needed to propel the shells—
this belng determined by the range and the state
of the atmosphere: and finally, how much ahead

the mortars must be aimed in order to allow for |
Thesa complications are due to |

these factors.
the method of indirect fire employed, and in this
particular the mortars are not so aceurate as the
big rifles and, therefore, are more difficult to
handle in order to insure good resulta. The final
point set in the plotting room s No. 6 and two
minutes further along than No. 6, the “predicted
point,” the latier being verifled by the angles
given by the observers at the spotter stations
when the vessel 18 duly reported at the proper
moment,

All of thig has taken longer to describa than
actual performance calls for, because the error
factors which have been just mentioned are tabu.
lated and are quickly worked out graphically by
means of cunningly devised apparntus. It must

be evident that in an interval of four minutes |

a big ship 12,000 or 16,000 yards off would not get
measurably closer, and once the proper range is
found and the mortars loaded the shifting range
is quickly verifled and the guns set accordingly.

The men In the towers and those in the plot- |

ting room are at work all the while. At definite
intervals the Instructions are sent by telephone
from the plotting room to each battery or mortar
pit, and lest these vocal directions be misunder-
stood the flgures and orderg are visibly repro-
duced. For this work the telautograph is em:
ployed, and thus words and numbers In writing
check the telephone calls

As has been sald, there are four mortars in
each pit, and as a general thing there are four
of these pits at each defense station. In other
words, a salvo of 16 high explosive shells can
be launched by iIndirect fire at a foe. If but
two of these hit the enemy she would either bhe
destroyed or gravely damaged, because none of
her decks would he able to withstand such an
nssanlt. In practice the performances of such a

battery have been splendld. As a matter of rec- |

ord, one mortar company has fired as many as

ton ghots in 6 minutes 49 seconds, and in that In- |

terval made six hits, while another company has
scored eight times out of ten shots during a
span of 9 minutes 28 meconds. These mortar
projectlles weigh from 800 to 1,000 pounds, and
are charged with from 30 to 60 pounds of high
explosive. v

For the disappearing guna the modus operandl
differs In some particulars. The time of flight
of the shot is far shorter than in the case of the
mortar shell, the powder charge Is not varied to
sult different ranges, and the state of the atmos-
phere 18 not a declding factor, Therefore. cor-
rections are more easlly made, for the rifle, when
it doea fire. 18 pointed right at its target. The
principal concern of the battery commander 18
to know the range, and this Is telephoned and
reproduced by the telautograph at the firing sta-
tions,

The battery commander algo follows the enemy
ship with a telescoplc range finder that employvs

a short vertical instead of a horlzontal base. This |

serves as a check and at each gun there 18 a tele-

scopic sight which 18 functioned Independent of |

the weapon—the operator looking over the para-
pet and foliowlng continually the moving quarry,
By swinging his telescope horizontally he causes
the lateral angle to be Indicated at the gun sin-
tion below, and there the tralner swings the
weapon In unfson and the elevator ralses the
muzzle agreeably to instructions from the range
finders

When the rifles have been loaded and the mo-
ment for action arrives these great war dogs
rise upon thelr steel haunches and thrust thelr
muzzles above the heavy parapets of concrete,
Instantly there is a thunderous boom—the speed-
ing projectiles are on their murderous mission,
Before the thin veil of smoke has been BWapL
aside tke guns have sunk behind cover, and but
for the momentary flashing of thelr muzzles thera
is nothing to show the spotters on the hostile
craft where the attacking guns e,

HER EQUIPMENT,

“That girl is fishing for a husband.”

“Then | suppose she uses a beauline In hopes
of a good ratch”

Thn hrlukin)nrﬂ slrnm In ()mnha
has beon settiod, Bricklayers romain
fng In the city will start work at

age of bricklayers and laborers on
account of so much work. Following
i st of buildings under construetion:

First Presbyterian Church

World Herald,

Danforth Apartments

Ford Motor Company

Blnckstone Hotel

Hastings & Heyden
| 8t. Cecolla's Cathodral

Phelan & Shirley Bldg.

First National Bank

Dresher Bros. Stores

Graln Exchange

Swoenson Hros, Warehouse

Crelghton Gymnasium

Charles Motz residence

Rose Healty Didg.

8t. Catherine's Hospital

Good Shepherd Chapel

Skinnor Macaroni Factory

Western Nowspaper Union Bldg.

Natlonal Printing Company

Drandein Power Hdg.

And numerous smaller stores and
residences,
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Canny Scot,

\ Jaek MacTavish and two English

friends went out on the loch off a fiah
| ing trip, and it wis agreed that the
first man to cateh a fish ghould pay
for a dinner. As MacTavish was known
to b the bost Heherman tiercabouts
his friends took consideraple delight
in assuring him that he had as good
s lost alrondy,

YAn', d've Ken" sald Jack In speak
Ing of it afterward, “balth o' them had
n guld bite, an' wis sae mean they
widnn' pu' In

“Then von lost? asked the listener,

“Ohy, no, 1 didn' pit ony balt on my
hook. "k '(tlllllil!l‘

Where Psyche Was Executed.

A Now York man was recently aet-
| tng as gulde through an art gallery
| for & friend from the country, Amn
| they paused before a statuette, the

gulllu snld;
Tlml Is Paycho
| cotta. '
[ “What a pity!" said the rura! one.
1“Ilnw barbarous they are in those
Bouth American countries!”"—New
York Times.

Executed In terra

Embarrassing.

First Stage Hand—What was the
row out front during the first scene,
nin?
| Second Stage Hand —-The under.

gtudy nursemald got exefted and car

ried in the heroine's baby when (It
wasn't due to appear until three years
| later In the fourth act.

The Kind of Stuff.
“That sensational novel of his s
selling like hot cakes."
| “It's a burning nlmnm"‘—JurlRt‘

onee, but there will be a groat short |

Back of all good health
there must be perfect di-
gestion, liver and bowel
activity and pure blood. .
You can help Naturebring
about this condition with

HOSTETTER'S
Stomach Bitters

JUST FORCED TO COME DOWN

Reader Will See That Smith's Reasor
for Descent Was an Entirely
Good One.

Here s a story that was told by
Congressman  James €. Cantrill of
Kontucky the other afternoon in illun-
trating n remark on the force of neces
sity:

Recontly Smith hired a horse for 8
canter along the plke, but the animal,
having nelther a sweet nature nor &
great desire to work strenuously, be
gan to buck, and the rider was un-
gracefully thrown through the air and
dropped by the wayside,

“Hello, Smith,"” smilingly remarked
a friend the following day; “1 saw you
out horsebacking yesterday."

“You did?" responded Smith, begin-
ning to wonder a bit.

“Yeon," continued the other, his smile
broadening, “What made you drop
down so quickly?"

“Cane of necessity,” anawered Smith,
“DId you soen anything up where 1 was
to hold on to?

N\

He and She.
She—Have you ever read “Lives ot
the Hunted 7"
He—No; what's It
elors7-—-New York Post.

about—bach.

A prize nghter’'s idea of plenty of
money I8 enough of it to start a sa-
loon.

There are some 800 farmers' clubs
in Minnesota at the present time.

plays a most vital part.

ucts, such as white bread

In many cases the daily diet lach certain of Nature's
elements essential to energizing and upbuilding the
mental and physical faculties.

used foods, are in that class.
A food especially designed to offset this lack—

Grape-Nuts

—made of wheat and malted barley, supplies all the
nutriment of the grains, including the mineral salts—
sturdy builders of brain, nerve and muscle,

Grape-Nuts is thoroughly processed, ready to serve
from the package, fresh, crisp and delicious. Then, too,
there's a wonderful return of the power to “do” and to
“be” for the small energy required in its digestion,

After repeated set-backs thousands have found a
change to right eating means forging ahead.

“There’s a Reason” for Grape-Nuts
Sold by Grocers everywhere,

Many Positions
Carrying Large Salaries

are open today to men in every walk of life. But the
men must possess vigorous bodies and keen, active
- minds,

Success-making mental and physical activity relies
largely upon right living wherein the right kind of food

Most white flour prod-
and many other commonly

|
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