PART IL

EIGHT PAGES.

NEW-YORK.

SUNDAY, JANUARY 26, 1913,

Noval Constructor Henry Willzarns
o the Brooklyr Novy Ford

Father Neptune Has Been Pushing Transatlantic Liners

Almost to the Limit of Their Hurricane Resist-
ance in the Last Few Weeks, but Scientific
Construction Has Triumphed Over
the Rage of Wind and Wave.

2 ATHER NEPTUXNE had a high old¢
P time with the transatlantie Y 3
i rst two X K& the new
Vea M igpled then . ap a sl
uggles glass lis e tossed them
skyward and 1ot them down almost far
ough tn scram the ocean's bottom
He made then ' fore and aft Hke
fractious oncag, e slapped them and
pounded them d m then mmp like
s12 taken with a nightmare concerning
hulldogs He « thelr v el
gineg Lo w 1d e thedr
siee]l bodies to qua il 2 and
scream  under  the ishment And
chlefiv he tipped and rolled them dows
own until e highest de Were o
evervthing looss ashed '
AWAY an he Mes srdened travelle
et 3 :
I'ra w
iine great vesse He Pres
jrut i Halif
coal bunkers, emptied it
E icgle with Father Neplur
nineteen daye in Crossing
S he Cermania, whose captlil o
ried the worst vovage in forty years

vlenee, mot a full-fledged hurricanse

he late after on of Janusry Sh

ed over oard and kept heel
ng until every upright passenger grahbed
for a hold or sat down or was hurled
against something or somehody Iti the
bar the 1t spectacie was seen of
choicest liguors spilled from broken re-
ceplac|es In the galley Monsieur s
Chef wept as hie saw a cataract of soups !
80l an gualanche of meat dishes flowing
o the s prers

Outside, the ship's hridge end, usu

ﬂ.{l;, feet or nore ; leaned
over for a long weuln
tion of the briny, s Jeath
kin= 1 few | who had
the ¢ privilege of witnessing
It. The vessel seemed to be lving on her|
side at an angle of 53 degrees, A tortur
Mg time she spent on that unholy, gur-
3:1"? avering buss of the deep ere s!
recovered consclopusness snd slowly stag-

There was no

and

sered o the

dinner for

it patn

the passengers that nig

they did not need an

A question of interest and hmportance,

prertinded # interviewer, "deopends on sta
bilit ipart trom fire, collision and i
0 dve gne o tahbile  of
tandards of stabllity In use?
“No
“Well, if you have the afficial lHgure
a s=hly congtruction, v i eploulnte
al Hgures. Those fle
10 the ¢ lilers i
Do wiomean to #=ay thet while bollers
A englnes and litesaving equipment aml
ther features of a steamship are subject
TR mental regulation and  ansp
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Williarn Gardner, /%?;32
Architect s at Work
10ld Devices to Check Rolling, Such as Water Tanks, Bi|ge’4
Keels and Moving Weights in the Hold, May Be
Superseded by the Gyroscopic Stabilizer,
Which, It Is Declared, Will Keep a
Ship “as Steady as a Church.”
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cor roll to these

extéreme’ andlesawith-
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-
tion, there is no official cognizance of th

clemental factor of stability ?”
pald the architect, and h®
“You must re-

“C*orrect,”
hastened to extenualte.

presented at first a2 one of mere curlos- | yiember that when a bullder or a steam-

iy, wns uggested by
Father Neptune's pranks,

#. how far do steamships
end how far over can they
capsiging

IN DEEP WATER.

This innocent query was taken by the
writer tn a naval architect, who, when
he Yad fully comprehended it, stared re-
proachfully at the interlocutor and an-
*wered in the following vein

sually roll
without

roil

“My boy, vou've got hoid of something
that Is beyond vour depth. It is beyond
the depth of the public. 1f 1 told vou and
the public all about It, maybe you
wouldn't knaw any more afterward than
you did hefore Fhe subject i3 50 ab-
struse, complicated and ted up to the
higher mathematics that there are only

three or four men in this country who can
talk intelllgently on it. ‘Bafact, Have a
Cigarette and ask something easy.”

“Isn't 1t & falrly simple and wi rih
while question?’ demanded the writer.
Isn't & common layman, who takes a

chance as n passenger, entitled to know
the answer”"*

“If you put it that way,” sald the naval

The qiestica I

the reports of  ship lne has produced a fast, efficient
they don't want to glve away the |

craft
geeret of her construction to a rival It's
4 business gecret, involving a reward 10
the successful bullder to which he Is

| titledd

“And where does the publie come in?

It does ndt matter much what the ar
chitect answered. He may have mald that
the publie would get thelrs by putling o
decent trugt in the reputable bullders
heretofore, remembering  that
while most ocean casualtles are legally
clussemd as acts of God no successiul
company can afford to overdraw a provi

ws and

dentlal credit,

He that Iy

It may, stabllity Is a b
questlon mark In the art and theory

navigatlion It i#= & problem by no means
solved, after all the labors of aclence and
mariners’  experience of thousands of
vears, It s a dark query put forward In
cases of mysterious disappeariance, where
ships #o to sen and wre never heard from.
By elimipating all other Hkely causes, as
jee, dersliets, ship colllsion and fire, we
are driven lo an Inescapable surmise.
There was the transatiantic liner Naronle,
which sailed into the unknown some years
Only a lifeboat was picked up, and

us

| Ago
that told no tale Ask the sea sharps
what became of her They wag their

Architect with sudden kindness, “T'I1 try
9 enlighten you 1 simply wanted to
warn you that, llke the fellow in the |

Norse fable who tried to 1ift the cat and
found she was hitched to the earth, you
bad hold of & large subjeet.”

After obtaining a quantity of fairly un-
Gerstandable data, and declining with
thanks & fot of mathematical materiel
Which looked like a ©ross between a
Chinese leundry ticket and n Greek ode,
:'"' writer went to another naval archi-
¢t and stumbled upon an astonishi
Saet. pon Bs ng

“Eince Lhe safety of ships at sea,’ pro-

(Y

gray heads and reply

Hhe was crank.”

That I8, she was unstable, and some-
where on the broad Atlantle, whether un-
der siress of much or Hitle weather, she
capalzed and went to Joln the ghostly et
that rests on the ooze of ocean’s bottom

The testimony In such cases is generally
negative, and necessarily so. But when a
ship 18 known by her behavior to be un-
stable and she disappears and the other
likely causes are falrly eliminated, it is

|

reasonable to suppose that she capsized.’
The roll of vessels of all kKinds fitting this |
category ig not ghort

Apart from the extreme eventuality of
destruction, the stabillty of s#hips I8 a
vital factor in specd, conl consumption
pussengers” comfort and, in case of war
r\--.- els, wilveness to hurl b enems
A ship that could cross the Atlantle with-
ot rolling would bregk all records for

specd and fuel economy. She would never

have to slow down or lay to in a storm

Her performance would discourage the
promoters of alr eraft as a means of
intercomtinental travel And her

gers, standing on decks i Jevel s the
floors of an offfce buiidin would speak

of mil de ther as a far-off historical ail-

This i3 not an fdle dream of they
future. The gyroscops has realized It in

actual experiment. Buat it will e
time before the gyroscope will
monly used to insure what may be called
an artificial stability, and meanwhile we |
must struggle along with old established |
candltions and their modifications |

ment,

Sy

he com-

| Bome

| such as 8ir Willlamm White, of Engiland,

Before the era of modern steamships
aalid Willilam Gardner, a naval architect
who has an office at No. 1 Broadway, |
stability wag not galned by selentific eal- |
culation. Shipbullders had a cut and try
method, Sall carrylug power I]t‘t"f'll]lhl‘ll1
the stability of a vessel, and If one ship
could not carry enough sail the next ship |
wias made a lttle wider ar otherwlse dif- |
ferent. It was all empirical work, experi-
ence mixed with a few handfuls of tra-|
ditlon. Up to 1880 most fron steamships
carried salls and were bullt on the try-out
plan. Soma time before this the White |

sinply

Lelp a steamship fo progress, but

hecled her over. So the sails were gradu-

ally eliminated, To 1570 the English man-
o war Captain, an armored torret ship,
was capsized and lost at sea It wis
known that she was unstable. Ten yeurs
lter two merchant steamers  copsiged
rlght aftor launching. One of (hese was
the Daphne, which turned turtle In the
River Clyde The double catastrophe
brought home the fact that something

was wrong with the shipbuilder's art and

that hit-or-miss methods would ne longer
20Ty e

The naval architects of several couns-
tries, especlally England and France,

took up the problem of stablity, both in
theoratical and an empirical muanner
of the greatest mathematicians,

W

and Marcberrier, Fontlne and Davmard,
of France, worked out the theoretical side
of the problem and lald down certaln
luws which are valid to-day. The navil
experts of both countries also made con-
tributions of value, It was discovered, or
rediscovered, that the stability or safely
of @ ship was determined by the height
of the “metacentre” above the cenire of
gravity.

If & ghip had the shaps of an orange,
the metacentre would be exactly in the

Star Line discovered that sails did not middle; If the orange were cul in twao,

.

the

the metiwcentre would be in cenr
of each cut surface. Hollow out a half
orange and set the peel afloat. It is evi

centre of gravity

dent that the lower Hhe
below the metacentre puint  the greater
ihe stability of the orange peel ghip. The
salne principie apj fes to Lhe grentest
leviathans of the deep

Rir Willlam White used to llustrate
with a baby's cradis unt rovkers, In
which baby was quite safe desplle all
rocking If {ta centre of gravily was w 11
| below the metacentre, otherwise, “down
would come eradle, baby and all” The
preciss  deftuition  « metacsntre s the
point whers o Ver caul line through a
ship's centre of buoyaney tnequilibrivm
intersects a vertical lipe drawn through
the new centre of buoyancy when the
ship is =lightly listed on one slde or the
other, It was thought by the early in-
vesligalors that a vessel would be per-
fectly safe \f she h A metacentrie
helght (the distance of the metacentre

above the ventre of gravity) of § Inches
and a righting lever of 8 Inches when
inclined at an angle of 46 degrees. The
righting lever is the distance between
parallel lnes passing through the centre
of gravily and centre of buoyancy
when the ship 18 heeled over,

The factor of safety In metacentric
height has been increased In later years,
as the following table shows: Battleships

thie

| and cruisers have a metacentrie helght

of 4 to & feet; small warcraft, 1 to 2
foet: ocean liners, 1'z to 2 feet; cargo
steamships, 1 to 2 feet; sailing ships, 2 to
% feet. It is claimed that recently-hullt

Atlsntic liners have a metacentrio height

| rozr Stobility-of ships

xeeeding feet and A £} & e ol y ni reca led hie told the
e t i f wptaln of o tr eaving Eng-
The new art of shiph fing = to make lamd for that hi= hoat had the
theoretical caleualatior 1wk | gquality of 1 ve stabliity’ hecause of
them up experimentally, If possibie, on wn | bad loading.  Ine strong minded captain
ulilsblp, and afterward gpon the dakediag- . woilld- ABL [eed the suggestion He anid |
So-called ining experiments wreé | his boat went to sea and were never
e moving weight=, pig fron on deck 0 onEain
and wats holds, ta determing the 1 me for improper load-
il tre of gravity after launching  ing may be put directly on “commercial-
Sometites these experiments are made  j=m A lghit cargo is stowed away, and
wfter lomding a vargo At Washington our hen at the last moment a lot of heavy
Navy Department hos a tank in which For the sake of the profit|
maodels of bittlest are tried out forl shoved on top of the Hght |
flity and other features and where Lecomes an  element of
i 4 u firm of Scot-
tish »l ilders, are credited with &/
1 i thani svetem  regarding !-m-i‘.ng'
. o vhich should be generally followed. For
A METACENTRE v constructed by them they fur-
; s captain @ complete chart on
' & the handling of wa ballast in rolling
é METACENTRE |'||l. the proper method of distributing
; HE IGHT o In that partd ar vessel "l'h!lhI
' te no diangerous guesswork where such a!
i chatrt e provided and adhered to
ATy STABILITY AND BEAM.
The landsman wonders at the narrows-
ne-s of the transatlantic loer compared
ta her length She is 50 narrow and o
high above the water that he thinks shes
. O 1 may be unstable. And If he sees a ves-
RIGHTING sol rolling heavily, especially if he in &
LEUER pussenger. it seems to him a dangerous
condition. These notlons, of course, ars
superficlal and Ilneorrect. A wide-beamed
I'r-'}'.:p miav he unstable, while a narrows-
beamed vessel may be absolutely stable,
It depends on the metacentric height, an
| deseribed  woove Nor does a certaln
| amount of rolling indicate instability.
CURVETOF CENTRE:OF | -\;, .:t'hil]hma;:' Illll-- s0 vwns‘:rrurrnd or loaded
BUOVANCY she unstable when in a vertical
position and only finds her equilibrium
s l\-}.r:: rolling 15 dezgrees from side to
: . - siile Having reached the natural limie
T/ZZJ' pz%’."&m.d‘/&owzr of her inclination on either side, she

strongly resists the forces of wave and
wind that would send her further over.
She swings like o pendulum in an are of
more and is quite =afe In

zsiFrgured.

a0 degress ol

.
the actions of waves are studied. Hetween | doing =o

theory and practice the results olitalned The stabllity of a vessel heeling over
ire NOW  pretty  accurate For examples | may ineredase up to s certain point and

then gradually or suddenly diminish to |
0. which mesns capsizing. A flat-bot-1

[Iunn--i rowhont is stable until it reaches|

there wis & vacht buflt for King Edward
by Me, Luke, who designed the Maure-
and the Lusitanta. Some naval of-
ra started to make certain changes n|a point of inclination,
the yachit. The architect said that such | fdops over: a
changes would jmake the craft unstable |

e where It suddenly |
round-bottomed craft rolls
cquilibrivum more grad-
to be the case, The Fnglish warship, Captain, re-
tipped ovel ferved to above as havi capsized, was

It was necessary to rebulld | gate ar of inclination, but

more and Joses

Thiz proved for the re-| yullv,

miodelled  vacht on her side |

In the dock

small angles

!'.l.lr:-:':nrl‘;llll.:n_:l'ia regard to the deslgner’s | per stabllity rapidly declined at 17 de-
1 ! grees aml vanished around 45 degrees.
i It should be noted that the stabllity of | On the other hand, the Monarch, of sim
jlarge vessels refers almost exclusively to | Har type, could withstand more than ¥
'l:uv lateral motion of rolllng,  The fore | degrees without capsizing, A high free-
and aft pitching of a large ship = negli- [ board or gunwules allow more inclination
I gible, being about 2 per cent of the stde- | with safety.
wisa motion Hacing  vachts and other completely
A ship may be bullt wihth sufMelent decked sailing eraft, whien have weight-
stabllity and yet may be Imperilled by e Keels, may lay over on thelr beam
impreper navigation or bad loading of [ #nds at an angle of % degrees or even
cargo. 1t is important that cargo should | more and vight themselves When the
be distributed with & falr evenness, | Runwales touch water the danger may
neither the light welghts on the bottom | be not from instability but from the flow

of water into the vessel, 1t (s stated
that the deck edge should not be awash
at an angle less than 2 degrees, although
some =mall centreboard boats take water
at 12 16 degrees.  Full rigged salling
ships usually wet thelr gunwales at 20/
to 25 degrees. An American torpedo boat |
destroyer which was caught in a storm
on the Atlantlec about a year ago was
sald to hgve heeled over so that her deck
was at right angles with the water, and
she came Into port as if nothing had
happened.  Naval Constructor Stocker,
who is8 supervising the bullding of war
craft at the Brooklyn navy yard, ine
formed the writer that Uncle Sam's new
battleships could be safely tipped from
8% to % degrees. The average iransat-
lantie liner will stand for a slant of &
degrees and recover her position. Iy Is

and the heavy on top, nor vice versa. |f
u lot of heavy machinery is put above a
cargo of cotton, for example, the centre
of gravity muy be raized above a safe
point. The height of a cargo does not
matter, merely its weight distribution. A
provision agalnst overloading 18 made by
the lcad line, indleated on the outside of
a ship by a round circle with a cross,
The responsibility for the proper loading
of a ship Is usually left with the port
captaln or dock superintendent. These
officlals are not always up to thelr jobs,
elther through lack of knowledge or
otherwise.

Many accllents are due to bad Joading,
and 1t is sald that almost every case of a
ghilp belng lost can be attributed to the
same cause. A hadly loaded ship behaves
i1l at sea. Her cargo I8 likely to shift and.
bhecome damaged, not to mention danger
and discomfort to passengers. Mr. Gard.
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