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ENCE OF DREADNOUGHTS

O

SELF-SALVING SYSTEM

Latest American
Battleships
Equipped With

|’ System of Protec-
tion Against Tor-
pedoes Which Is
Expected toMake
Them Nearly Un-
sinkable by U-
Boat Attacks—
The Device Al-
ready Put toPrac-
tical Test in Sav-
ing Wrecked
Steamships
By ROBERT G. SKERRETT.

TIII-': sinking of 1,600,000 tons of

shipping in the course of two
thonths 1s evidence of the po-

teucy of the submarine, True, alarge
part of this tonnage has been sent to
tae bottom by gunfire and by bombs
placed aboard defenseless merchant-
on, but unquestionably the lon's
uree of this destructive toll has been
1y sudden and unexpected torpedo
lts directed by U-boats that have
tande thelr presence first known.
I'rom these achlevements it is plain
t the hattle craft of Germany's en-
#1en hinve every reason to he wary,
an) that 1t |s necessary for us to give
scrious heed to the peril that will con-

tront the ships of our fighting fleet
wiey they take over the work of real
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THE V.S.S NORTH CAROLINA,
THE FIRST SHIP TO Bt EQUIPPE
EXPERIMENTALLY WITH THE

|dom?

/] THE NUMERALS WITHIN
CIRCLES INDICATE THE
COMPARTMENTS CHARGED

IN POUNDS PER SQUARE
INCH.  TUE HEAVIEST
PRESSURE IS N CONTACT
WITH THE WATER IN THE
DAMAGED COMPARTME

PROGRESSIVELY
ED TOWARD THE
R SUBDIVIS|IO

WITR AIR AND THE PRESSURE

410 covpmzs seh

SHOWING HOW IT IS POSSIBLE TO REPAIR THE DAMAGED
ROTTOM OF A SHIP WITHOUT TAKING HER INTO DRYDOCK.

el

el i .
‘Combk £s¥ed

N}

-

Princlpally becauss the wvul-
nerability of that supposedly well pro-
tected dreadnought meant that three
of her great sister ships, newly fin-
ished, wers alike without a really ef-
feotlve defence below water,
many others were similarly clrcum-

| stanced, If not worse off, only the Ad-

miralty knew; and the reallzation
added suddenly to'the grimnesa of the

| odds agninst which England's main re-|

i

war which {s bound to be thelrs in the |

fenr future. It is not to be denied

thae Girent Britain has deemed it wise

heretofors to be doubly careful how

&5 sent her dreadnought squadrons |that certain of the big German ves-

ot because of the danger presented |

b the German submarines. There-

fore we are justified In asking, Are the |
Y& ships of our main battle line any

better able to withstand the torpedo's
tttack *han England'a? Just how our
men-of .war are circumstanced in this
particular is the reanon for this article

No other naval casualty since the

erinning of the present war has sq

tirred the Admiralties of the princlpal
marltims Powers as the sinking of the
British dreadnought Audacious on Oc-
tohar 27, 1814, The mere losa of that
ship was not the thing that startled,
for that sacrifice was an incident of
eonfilct such as was to be expected;
but the fact that that superb example
of tha naval architect's cunning could
be =ont to the bottom by mine or tor-
pedy seemed to mound the knall of

oher giant bhattle oraft,
dis what actually caused the foun-
derine o f tha Audacto'is has never been
made publlc by the British censorns and
the frnot that she was damaged at all
wis withhield from the peopla for quite
™o weeks after she went down. Kven
then Admiralty officials gnve out from
Ima to time that the Audaclous had
tsally not been lost, but despite her
ffirtes had bheen towed Into port and
nn expected soon to be aguin ready
for artive service, One of our naval
‘aperts after his return from Englund
Wrnounesd, however, that that dread-
viumht had  disappeared below  the
off the northern coast of Tre-
on that fatefyl 27th of Oetoher
* that coulid he sald of the mat-
vk that the ship sank so slowly
wia poskible tn save substan-

« whole crew.

-

Wi

3 the pereistont deception on the

| liance upon the sea had to fight. And

what the British naval authorities felt’

well nigh all responsible officers of
ofher navies felt; because the sainking
of the Audaclous established beyond
question the nature of the modern

submarine mine and the automobile

torpedo, and the Iatter, as a corollary,
carried with it the real meaning of
the submarine.

officers present at the Jutland battle |

sels were able to make & home port at
all. There was no doubt about the
ships having suffered geverely In that
gruelling contest, and it was certain
that the Dritish destroyers were able
tp smecore with their torpedoes, How,
then, 414 these wounded hattle erulsers
and dreadnoughts manages to limp

'home instead of golng more or less

promptly to the bottom?

The details aro not avallable, Just
how the German ships were fortified
helow water cannot be - told, but that
they represented a distinot advance in
the urt of shipbuilding in this easential
particular is certain.

Indeed, the man responsible for this
relative Immunity is no other than
Naval Constructor Buerkner, the chief
constructor of ths German Admirally.
Shortly after the Jutland battle the
honorary degree of doctor of engi-
neering was conferred upon him by
the famous Imperial Institute of Tech-
nology at Charlottenburg in recogni-
tion of the work that he had done
toward making the heavy shipa of
Germany's fighting fleet comparatively
gncure agalnst subagqueous attack, The
naval world has not been unaware that
tha Germans wers working secretly
along such lnes, and while oertain
technical disrussions hinted at prog-
ress, still nothing waAs permitted to
leak out that might disclose the exact
nature of thiz defence,

After the loss of the Audaclous our
own naval experis came to renlizn
that the hest of our ships in n strucs
tural gensa were certainly no better off
than that British dreadnought, anid
it 15 n matter of general information
that the fina! pluns for the Tennessen
and the Cilifornia wera held up for
months in order that these great eraft
might be better fortified below water
agiainst the submarine mina and the
automobiie  torpedo,  Indeed, actund
conatrurtinn was so long delayad that
secretary Danlels felt himself obliged
to explaln the matter to Congress
about & year ago, Mr, Danisls sald:

“PThea experience during the firat
months of the European war, when a

WILLIAM WALLACE WOTHERSPOON ON THE JOB

by torpedo atitack, Impressed upon the
Department tha necessity of Improv-
ing tha methods of defence against
underwater attack for capital ships,
For sume menths hefore the authorizi-
of battieships 43 and 44 [Tennessee

HMow | and Californial an experimental inves-
| tigation In

this connection had been
in progress and this had already de-
veloped the great desirabiiity of fm-
proving this particular feature,

“TUpon the urgent recommendation
of the chilef constructor it waa deter-
mined to hold back the deslgns in
order to introduce such Improvements
a8 the experiments might Indieate,
Hy July, 1916, the experiments had
khown the possibillty of very great
Improvement and Indicated the general
features of the construction to be de-
glred.”

1t would not be patriotic to deseribe
these structural features, but in a gen-
eral way the primary line of defence

| may falrly be sald to be common prop-
Wonder was expressed by British, y ¥

erty both here and abroad, and con-

glsts of an artangement of bHulkheads |

{and relatively small subdivislona or

compartments which are interposed
betwesn the outer skin and the vitals
of the craft. The purpose of this ar-
rangement of steel cella 1s to restrict
the area of damags and at the same
1ime to furnish pocketa in which the
intensely hot gases of the torpedo’s
datonated charge may expand wvery
quipkly and thus cool and bs deprived
of much of thelr shattering violenca
In other words, the alm wnas really

ito better the somewhat kindred protec.

ition already provided by the Britleh !

for tha Audacious and her sister ships

{The English had undoubtedly effected

an lmprovement at the time the Auda-
cious swas bullt, becausa it Is known
now that that drendnought did nnt
sink until something like thirteen
hours after she was struck, That pe-
rlod, however, was not long mough

to make it poasible to tow her Intn|

shallowy water, where she might have

been beached and afterward salved,
But this expedient of subdivisioning

{s merely onn phass of thes prohlem,

and our immediate Interest In the mat- |

tar |s that we have at our dispossal a
system that greatly supplements this
form of underwater protoction,

Bome wecks ago the public heard a
igood deal ahout the holler crrangement
for our glant battls cruisers, and a
hearing bofors the Commities on Na-
vl Affalra of the United Htates Senats
broveht out moma axtremely nterest-
ing facts, The outstanding faot was
that the Department's exparts had
elected to place half of tha boller
power above the water line,

The regponsible officers of the bu-

ironun of eongiruction and repair and

of steam engireering explained that

ithin was mecesary in order to securs

|

n maximum af internnl defence agninat
the mina or tha tarpedo. the plain In-
fersnoa belng that the safeguarding
wubdivisinalne mterposed hlgger nnrl
wider compuriments hetween the outer
skin and the innermoat bulkheads of
specinl steel. In 80 many words this
meant that there was not epough
ApAC

watel for the engines and all of the

Pert ! Greas Gritain's saval ml-nu-ur of vessels of war were lunhvlbolhﬂ. and therefore 50 per cent. of

loft within these veassls below

"thd steam plant had o be located on & |
deck above the normal stokehiold,
Plalnly this system of protective

heneyeombing I8 an ackuowledged ne-
cexsity tosday, and our ships yet to bhe
bullt will be the better off for this cel-
lular defence. Hut nons of our battls |
craft aflont now 1s 8o equipped, thelr |
| compartmenting or minor subdivision- |
g bedng less extensive and, by parity
lof reascniing, not go effective AgRinst |
lunderwnter nttnck !
| ©One is naturally prompted to ask,
|thru, are oupr dresdnoughts aflcat as
{vulnernble a% ths Audacious? Hap-y
plly for us the answer {8 no. And it
is to the skill of an American eivil
| enginesr that we owe this superority.
| The man that has made this ;mulhln|
Is widely known because of & number
of spoctacular achievements In the
salving of sunken and dumaged ships;
and before he engaged n that work
he qualified as & “aandhog” in the
| driving of some of New York's aub-
| plver tubea, In fact, what he learned
then about the possible uses of com-
pressed air led to his tnking up wreck-
ing and then to the Inventing of some-
thing much akin to an unsinkable ship.
He 18 Willlam Whallace Wotherspoon
af the class of 1808 of New York Unl-
versity. When Mr. Watherspoon wns
working under tha Hudson and stand-
ing benenth the apron in front of the
Cadvancing shield ha learned by per- !
tsonal hazard fnst how a slight su-
periority of alr pressure sufflesd to
hold aloft the overlying blanket of
mud and to keap the water at bay,
Later, when he undertook to raiae the
steamer Havarian, siunk in the 8t
Lawrences, he declded that compresaed
alr would do the trick; and he em-
barked upon that joh knowing that the
underwriters had abandoned the liner
ar A hopelesn wreck, e ralsed her,
much te the amnzement of well nigh
CVErY One,

fater hie espased to save much in
the same fashion the crulser Yankee,
und vietory would have heen his but
" tor an untoward mishap. His fallure,
however, wns not without its measure
of myeccess, hecanyss he learned then
how to make sigccess mors nearly sura
in the future.® Mr. Wotherspoon's
next effort was not an much In the di- |
rection of devising waym to  ralse
gunken vessele ms [t was to provide
them with sclf<contnined Inaii‘lll.lﬂﬂl‘ll}
that would make their sinking ex- |
tromaly unlikely. ‘The germ of this
Jevelopment was born nf an accident. |

In July of 1909 the 1'. B. B, colller
Nero struck Hrenton's Reef, near |
Newport. Ordinary salvage operations |
falled to fres her from the grip of the |
 rocks. ‘Then it was that Mr. Wother-
spoon proposed using compressed air, |
and to do thix cerinin of her decks
wera sealed hermetically and A& nume- |
ber of the Intervening spaces turned |
inta elosed compartments into which |
alr cowld be pumped, In this way
water wns  expelled and sufMclent
hunyaney furnished to loat her off the
roef

Denapite the fact that she had great
; rents in her bottom plating, through
which the xreeg sea showed in wide
patches, the compressed air hald the
water in check und the ship was towed

Lenlsson,

= . | [DETAILS OF THE SELF-SALVING '.
. foas) | SYSTEM, AREAS NOS. lond 2 -
iy | | SHOW ZONES OF DIFFERENT AIR
»4 .| | PRESSURE, NO 2 BEING THE
" #i| |MIGHER ONE
N 7l This permani sastndiation i= in prin-
N x fodple noduptication of the nir Jocks tems-
fin porarily providel wien ralsing or re-
3 j floating n jp by eampeessed  alr,
\ | Thess nir Jovi went eubstantiall
\ the only added wejght which Mr
| Waothersrwmin'a calia fo
\' | But !:w curious :...r.q!--\‘l1 “‘:Ilr'rulk

| Why s It neccssary 1o get Into any of
|t!1¢lﬂr\ compartments?

! First, to reach tha wounded cham-
| her, and also o have acceas, for ons
j reason or another, to the nutlying com-
| partment= g5 am tn interfers as lttle
as pomaibln with the routine of the
craft. The ohject (0 entering the dam-
| Aged sub-divieon, after the admission
|of nir, 1s to exatine thea nftury and
| porglbly to pateh It up and completely
druin the gnnee of the water, and In
doing this 1o mule [t safe for tha ship
to reminin nt sen ar ta enalle her to
irlm home to @ port awhers eho cun be
| permanently repalred Offhand  this
fmn\' mund fantastic. and vet in sub
| stanee It wie done In th w#=a of the
Roval Genree, o steamer of 15,000 tons,
that swent ashora in the St Lawrenc

oy

som® venrs apa shoartly heafore les
alosed the river to navieatlon.
Mr. Wollierspoon undertank to re

COMPRESSED AIR MADE IT POSSIBLE FOR THIS SHIP TO RUN FROM
WALIFAYX TO NZW YORK DESPITE A BADLY DAMAGED BOW AND BOTTOM.

to the New York Navy Yard
docked In Dacember of that yvenar,

The principle Involved was virtunlly
thut of turning the collier into & great
diving bell, or, to ba more exnet, o
number of them, bLecauss eich nlr
filled  chamher became In efect a
The same conditlons are
virtually dupiicated when an empty
tumbleT 18 plunged into tho water hot-
tom upward. Thea water can enter just
#0 far and then the confined, com-
prossed alr has reslstance enough to
check further admission.

and

Of courne, In the case of the eolller

Nero it was necessary to do a gond
denl of work In the way of sealing the
decks and tyving them together, and
even  supporting - them by
wonden beams or plliars. This was
donn hecause compressed alr has nn
explosive foree, and the decka of ships
are not ordinarily dbullt to withstand a
bursting stress, although they are de-
aigmed to pustain henvy londs,

Now 1et ua see how thiz Ingenious
New Yorkar planned to make our bat-
tleships self salving craft =o that If
they wera Injured below the waterline
they conld deal prompt!y with the |n-
vading sea and make port under thelr
own power despite Aamage which, un-
der normal conditions, would pmbah!y
send them to the hottom. His problem
wad to make na few structum! changes
ns possible and to avall himself of ex-
isting facilities. Ha could not add ma-
terinlly to the welght of tha veass] tn
inetal his aystam,

An Is well known svery man-o'-war
im subdivided from a point above the
waterline down to her keelsons Into
many hundreda of separate watertight
compartments for the vary purposs of
confining Injury should ths outer and
even the inner bottom be plerend. All
of these divislons are connected with
an extensive dralnage system, and
powerful pumps are provided to deal
with possible Jeakage or to fight npon
more or less equal terme agalnst the
invading aea.

The mere flunding of & ~omparimept,
despite the pumps, Is not In Itself nec-
eanarily serinus, provided surrounding
bhulkheads and the overiying deck hold.
It they do not +«the water burwis
through and flpn other spaces, and

FoAny | gones a8 the emergency arises and just

may thus progressively d&estroy a
ahip's buayaney, causs har to heal over
more and more, and finally to Al and
founder.

How does Mr. Wotherspnon make
the ordinary decks nnd bulkheads of &
fighting uvraft strong enough to with.
stand the bursting strossea pet up hy
the pea entering through the mubi-
merged wound? This i8 the really In-

' genlous feature of his invention, foar it

iole

avaldn recourse to heavier materinls
upon which tha naval constructor hns
placed his ban.

The Inventor subdivides his ship into
A sorles of zones of compressed alr, the
pressura diminlshing as the zone ex-
tends further away from the damnged
area, and ha creates these supporting

where they are needed to meet the
particular reguirements of the ocen-
ston, The Alference of the prossure
in adjoining gones s only o few pounds
and thea Interposed decks and bulk-
henda are quite capable of withstand-
ing It

For Instance, 1ot us Imagine that the
Injury Ia at a point whera the water
presasures (s thirteen and a half pounds
In order to check further flooding the
upper part of the damaged chember is
charged with air at A pressurs of four-
teen pounds, The overlylng deck and
the confining bulkheads would not he
abla to hold up against this force, and
to counterbalance this outward stress
Mr., Waotherspoon fllln the exterior
apaces immedintely eontiguous with air
et o pressnre of nine pounds, This pres-
sure of nine pounds, with the naturul

strength of the walls and deck, glves |

the neadful support, and the nine
pound zone In its turn s reenforced
by an outlying one of compressed alr
at a pressure of fonr ponnds.

In thin fashion the structure of steel
im progressively  bicked up by com-
pressed wlr #o that the ruptured com-
partment ean be charged with air at a
pressure high enough to force the in-
truding water down and out to a point
level with the uppermost imits of the
in the hoil plating, This may
mouind very complicated, hut it Is not,
und this compreased alr defences can b
brought into service at any point below
the water Jine of the ship a very fAw

,application of presure can be accom- |

| #uard agninst

'supply,

float her, to ropair lor snd to oot her
oyt ¢f the St Lawrenens bnfore lon in
terforsd, To do this 1t waik necessary
[ that the great Mol 1o tHe hettom of
the veseal ghould he patelied securely

puiting the ateamer in dAry
This was ace Mehed hy re
o subaguesus tunnel horing

plshed very quickly.

Wa have mentioned that there
A drainage pipe for every callular,
divislon of a battle craft. Thern are
nlso ventilating Jducts for each
thesn chambers, Thelr functiom (s n]
the accumulation of |

Lwidthout

1| anok

sorting
practicae

With the water in the infunred oom-
partmenta foresd sdlown 1o the npper

h"l

wises Aand foul air. Thin s effected | :n:l:T: ':-f. :_‘;" . ‘. _.“-IulT‘l;..ld ::
by a «double syetem of piping: ono (‘nr-i s :,‘ q " lT ) ']. II_ ' .' S \- I‘ ,1“
vies fresh alr Into the compartment | OuUnds with hoards weded with mud.
and the other pravides an outlst for|"MIHNE Just ahove each rupture. Al
the tainted mir, Inasmich aa el of | IONUTR ROl the Hoskca l) ;.‘Rm' "?“
this: WiniaE -exteanti dswn’ velow NM: ul.'l thesn .“nr-‘ extendiad 3 :'-“mqrd tha
waterline, the Government specifica- | :'n1':_m“ REORTeRAYS s "I, ﬂm;
tiona demund that 1t shall be tested | .:--nr‘ ::‘1,”‘,‘n"$ G AL ""nw;'
wid proved egual to withetanding the | ::ﬁm: :‘H:Hnn:“ 1 DA '”.‘.l' wn.';-
WHIer pressure in case of finoding | "m.lm_”, o8 ,:Th“.,, lr",l.”_' P ,l.:.u.i“z
Therefore, Mr. Wotherspoon found mi-! » ‘." rl A thin  fapessiine 1M the
ready at hand stropg and ssr\'h-rnh'.e-i “_n;,‘d‘_',, 1\;11--?-01; ﬁ,.],-l.. ,1' Gl ot i

passages by which he could lend com-| =~ g0 0 ,,'.,_I._' § T e
pressed alr into any compartment, and u-|.h~m"|rl‘-l '“t s 1 Stheh (lrarge
the only additional npparatus “Q"’r"lm..;.;ul e T r.ua-r amd these wers

wis flexibla attuchments for effecting
connections with sources of alr supply
Tho#e ure short and can be joined to|par tn eross the narth Atinetic in mid
thelr proper valtes very quickly, I\\H.h‘r and tn e | nome port In
Comprassed air on & modern fight- | England without mishap
ing ship I8 what might be callesd u! Some time afterwoard the steamship
common commodity, The cold storage | T'ranlum went awt v upon the rocks
compartments are c¢hilled by means of | near Hallfax wis pulled off, and
rompressed or denso alr machines: the ke the oyl Gieoree, wos hlown ont
magazines are similarly refrigertad in | by compressed e and  temporarily
order to keep the powder cool and to ! Doarded up, ard then n wide the teip to
prevent deterioration; the torpedoes | New York, whers shio was placed in
are charged with compressed air snd ! dry dock anl thoroaehly overhanled.
even axpelled by the same medum In this case plivtes woprs ot Atted he.
from the submerged thhes: and com- | (07 leavine the Novn seatiy port, and
pressed alr 1s blown through all of the | her security in transit hinged entirnly
big guns after thoy are discharged (n|UPon the continuaily mainiained forcs
order to remove ho! gn=es and any of compressel alr immedintely hehind
burning Lita of the powder bags, Alr|the makeshift patoh
for a number of thess purposes ia kopt | The first tnttle craft to be
mored eauipped with this self-silving system

found o he peepre enoush when the
ship was docked at Hnlifnx to permit

=ho

o our

under o piessurs of 2250 b elitd
b ! muogs i sy 3 ™M=
pounds to the ineh in speclal tanks, :T::Ith:n:r ':”I ::“.I bl :m::lr:‘!ha
and these are Immedintely avafable in ﬂr-m;'nM|:.'!;\l-" g of ihat  Installation

H s M i3
Erand. Featy T mainsain - convimuncs| L1k A1 of vor drenincughts plassad
anbsequently  have Lad  this unders
witer protection put in them. Thers
A pupplemential fenturs of the Woth. (g every renson to helleve that those
arspoon system 4 u 2eries of alr locks | ships will Wive far lees to fear from
extending from the uppermost witer- [ the attnck of a torpeidne or the hursts
tight deck down to the lnwest of the!ing of a sibmarine mins than the host
water-tight spaces; and these |nocks by E.-' their rivals abrond, In faet, our
menans of sultable traps or doors st the jnaval vessels are the only craft se
top, bottom and side, make It possible | safegunrded, and for that reason may

moments after the damage is done. to pass In and out of any ifterdeck |bo justly sald to be douhly psptected
Once the Injured area ia looated mlclnmber charged with compressed air, ' against the peril from below wiich




