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The following story of the sink-
ing of a submarine is of peculiar
interest because of the accident to
the F-4 off Honolulu harbor aund
because it was written by Morgan
Robertson, who died only the other
day. It appeared in the collection
of sea stories by Mr. Rohertson,
entitled, “Down to the Sea™

115 TUnlted States submarine tor-
I pedo-boat Diver had com~ to the

surface to blow out, te recharga
heor storage battery and to restore her
supply of compréssed alr to ita work-
ing pressura of 2000 pounds to the
pquare inch. The first two were ac-

complished, but, thers being something
wrong with the alr compressor motor,
tho last was delayed while & machinist
and two elactricians swore over it—or
under it for It was at arm's length
overhead—and the boat, Iin the awash,
or diving coundition, ran along under
her gasoline engine.

Brean, temporury commander, raised
his bovish face up through the con-
ning tower hatch, the hinged 114 of
which was held upright by a strong
epring, and looked around at the night.
It was pitch dark and starless, but,
over to the e¢ast the upper limb of a
full moon was just appearing abova the
horizon, The hingaed 1id of the hatch
prevented a view astern; the engilna

exhaunt drowned the lesser sounds of
the seca.
A curlons, rushing sound mingled

with the puffing of the exhaust, a volee
high above and astern sang out, “"Some-
thing under the bow, sir!” and a huge
bulk of blncke darkness struck ths
emall, semi-submergod craft a glane-
ing blow from astern, heeled It a 1tile,
and bore it under. HBreem wus wanhed
downward by the inrush of water. but
hold a grip on the conning towoer lad-
dar and found wvolce to call out:
“Stop the engine! Shut off the gas!™
Thon, agninst that almost solid cel-
umn of descending salt water, he fought
his way upward until, face above the
hatch agaln, but looking now into the

blackness of the deep sea, he secized
the hand hold of the hatch lid and
pulled it down It clomed with a force

that would have ghivered anything but
armor steel and Breen, half drowned.
fell to the floor of the handling-roorm.
As he ralsed himself he could heéar
faintly through the steel walls from
tno vold without, the lessgning pulsa-

tions of = amor’'s nerew.
“Run down™ he gasped, choking the
water from his lunga and supporting

by the ladder, for the boat was
40 degrees. “Anything earrled

himsalf
rolling
away™

“Seems not, Lieutenant” snswered
the ohief electrician—"nothing but the
auxilinry motor, I"'ve burned It ont—
had my hand on the switch when the
jar came. But we're sinking, sir™

‘We've taken in mors than the re-
sarve buoyvancy, surely,” suld Breen,
looking at the depth indicator, which
already marked 40 feet. The hand
moved, as he looked, to 50, 60-—and
more.,

“Blow out every tank!” he ordered.

The baliast and trimming tanks were
emptied and the scant store of com-
pressed alr was further lessened there-
by, but. though the Iindicator hand
moved more slcwly, it moved as stead-
fly and as surely. The boat was still
sinking.

“Start the motor and connect up the
pumps?!’ s=anid Breen. “What am I
thinking about—wasting time and alr
over tanks with all this water wash-
ing zbout?”

*Can't. Eir,” answered a machinist
from the neighborhood of the engine
*The motor's soaked through. A lot

cama down the alr pipe 'fore 1 could
close it and all the rest has come artft
too.™

Breen looked and became thoughtful
of face. The depressed engine com-
purtment yow held the wuter taken In

and the lower half of the aarmature
wois immeraed. A sunken submarine,
with main motor short clircuited by

witer and auxiliary motor burned out,
without means to pump, to move or to
comproess alr for power, [a in a serlous
plight. Bul Breen's face cleared in =
moment.

“Man the band pump!” he sald,
“My God!"” he added, In & semi-whis-
per o8 he glanced at the indfeator. It
marked 100%

An many men as could find roam for
thelr hands on the pump brake put
forth thelr strength, but could force
very little water out against the press-
ure of the sea. They looked at Breen,
doulht and anxiety showing in their
faces.

“Out
bravely

the torpedoes!” he sald
cheerfully. “We had a
reserve buoyancy of 300 and we'te
carrying soveral thousand pounds of
steel and guncotton that we won't need
right away, Disconnect the levers and
unscrew the detonator!™

Whitehead torpedoos — mechanieal
fish—are merely almed and started by
the craft that carrles them. Thoy
propel themselves by thelr own motive
power, steer themselves in the diroe-
tion eoriginaly polnted. and—at an un-
derwanter depth automatically chosen—
if they hit nothing within & practical
radius, lock thelr engines and rise by
a reserve buoyancy to float and be re-
covered. Breen's last order carried a
meaning to thess man thut was reflect-
ed bacik in thsalr pale faces as they re-
moved the starting levers and the
small fsn whoel which, by the tor-
pedo's motion, would bring the de-
tonstor into action, “Any port in a
atorm,” muttered one. *“They're guvod
libebuoys on a pinch.* i

They withdrew the Whitehead always
carried in the tube, prepered it like
the others, inserted {t, and ciosed the
breech; then, opeuning the bow port,
they turned on the compressed air, and
a cough, =x thud and an Iinrush of
water testified that the torpedo wnas
ocut. They blew out the tube, closed
the port, openad the breech and hguled
forward ancther torpedo, while Breen
studied the depth Indicator.

“One hundred and ten!” he called,
“*ang still sinking! Out with them all
quickiy!™

Tha sinking boat was now slightly
"y the stern™ from the expenditure of
the water that had replaced the torpe-
do, which water ls, under normal condl-
tions, retained In a tank and shifted
aft to others as torpedoes are hauled
forward, in order to maintain the hori.
sontal trim of the boat:; but they were
expending weighta now, and it mattereq
not if the boat stood on her tajl for
a time, provided she floated. She did
Eive promise of the erect attitude,
reaching an angle of ten degrees with
the release of the third torpedo, but at
this moment there was a shock and a
shudder through the steel hull, then a

with
and

bumping, scraping sound.
“Good!" exclaimed Breen. “"We've
reached the bottom, 120 feet down.

Three hundred and AOfty's the crush-
ing polne"

“But we're scruping along with the
tide, sir) answered one of the men,
“and we may go deéper.”

“Then we'll ind the torpedoes right
above us,” sald Breen promptly. "Out
with the other two.™

Out they went one after the other,
mnd after them the water In the tube
The boat Iifted her bow to an angle of
25 degrees, but the scraplog and bump.
Ing of the propeller guard on the bot-
tom continued, and the depth indlcator
told them that she was now 130 feet
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down
quit

the surface and
hill. The men at the
the fruitlesa Jlabdy and joined them.
They looked Into one another's pals
faves. Only Hreen's showed decision

“Diraw lote™ he sald, bringing forth
a box <f matches from his pocket, “as
to who goes flrst™

“You mean last, nlr,
asked the engineesr.
difference who goes firat

helow draggiung

handpump

aon't
“1t mukes no
on thes chance

you?2”

of swimming up over a hundrad fest
o And a torpedo at night but nome
one must remain t; fire out the last
man, sir."

“I remain,” salg Breen. “No argu-
ments about Chis I am the com-

mander, and should have kept a better
iwokout.™

“But, Lieutenant,” sald the other en-
ginger, *can’t we ehoot the boat up
on a glant by the engine? The apark-
ers are out of water."

**Tha conning tower hatoh would still

be under water and we would be far
away from the tlorpedoes, They are
now right above us. We know that
much. Who goss first. now?"

“I will,L" paid one of the trimming
tank men. “But, Lisutenant.,” he added,
“we ¢can swim up In two minutea, I

should think, and I've held my breath

thrés: but how'll we know which way
to swim? 1It'a night up theraa We can't
oo

“If your head and stomach don't
tell you, ¥et your knife hang looss by
the lanyard. It'1l hang down Swim
parallel Haold on. Keep your shoes
on"—ths pmn was shedding them—
“take all welghts out that you can.
FPut your conts on, all of you IlU'a a
cold night up above. You'll nsed your
coats riding a torpedo’

“Good-by, =ir. Goopd-by, boys—all
round. No time to' shuske hands, 1£
I find a Whitehead I'll keep singin’
out."

He threw open the breech the
tube and crawled in. A man stood with
his hand wn the compressed wir valve;
another astood by the bow port lever;
Breen hirnself was ot the. bresch,

“Take a good breath when your hoar
the hreech closed,” he canlled in, ana
was enswered, Then he slammed to
the swinging breech door, locked It
and waved his hand to his men. Thoy
knew the «4drill, Water was admitted
at once, the bow port was lifted., con-
pressed air was twned on, there was
the usual cough and thud and Inrush
of waler and o man under o prassure
of four aimospherca was swimming
somowhers through water black as
night, guided onily by his knife jan-
yard or the feel of his head and stom-
ach.

The tube was hlown out and another

-
of

man said good-by and crawled in. He
was ejeclod. Then the performmnce
wans repeated again and agaln, while

Breen watched the dials that told of
depth and inclination and listensd for
a cessution of the scraping sound of
the propelier guard. There was none,
and Dboth inclination and depth Treg-
isters showed incresse.

He himself ejected the last man and
stood up, alone, in & boat 1490 feet be-
low the surface of the sea, her bow
lifted to an angle of 30 degreas from
the horizontal, her main motor drowned
and her auxillary motor burned. There
was on® chance in a million that he
would be rescusd;: but, as he stood on
the sianting floor of tha handling room
the hope of this ona chance came to
him, for the scraping and  bumping
had ceased.

He looked at the depth Indlcator anil
waited. No; she was not rising from
the expenditure of weights, ag he had
hoped for a moment; the propeller
guard must have csught on same pro-
jection on the bottom, and was holding
her from drifting further with the tide.
This was proved to him by a new and
faint sound coming through the steel
walls of his coffin—the soond of rust-
ling water passing by. But it scon
gave way to the bumping und scrap-
ing; and when, two hours later, this
grew fainter and finelly ceased and he
again looked at the depth indleator he
saw & Teading of 300. He waa 50
fathoms below the surface,

Breegn's emotiona for the next fow
tours need not be recorded, They wera

mainly concernad with
In a million, and ended In prayer: but
following the prayer came the much
uged pnd abused homely, but practical,
raflection th the Lord helps those who
help themuelves,
ooy

that one chance

and he arose from the
where he had thrown himself and
looked nround—Nrst, at the alr pressure
indicators. All but two registered at
xoro! he hagd two tanks: at 2000 pounds
pressure and he oould have bhlown out
a few more torpoedoes, or men, or tanks
of watler, but not that water washing
a#bout =Lt

He thought of the storage battery be-
neath the flooring—=2a0 large jurs of sul.

phuric acid, in danger from contact
with that washing salt water—and re-
moving the hateh inspocted It Ho
found that the last fars art 1ifted six

inches above the water level, and know-
that they weres dosigned for up
inclinution of 45 degrees, was reassured
on this polnt. SHalt water and sulphuric
acid are a bad combination in a closed
compartment. and his air was already
bad enough from the fumos of smok-

Ing

ing insulation and the leakage of gas-
oilna from the engine.

He looked at the burnmed out motor
overhesad In the hundling room. It

worked the air comprasaor and one of
the bilge pumps, the othor belng con-
nected to the maln motor, under water
und equanlly useless. He had . Naval
officer's knowledge of electricity and
motors, acquired at Annapolis, anfl this
told him that it would be hopelass, even
for an expert mechanic, to attempt
winding that small motor with
dried out wires of the other.

He studled the maln motor, nearly
buried in water. When dry it worked
with 70 horsepower. It would pump
out, agninst the pressure of the sea,
the water thut kept the boat down, If
clear of this water It would dry out—
in time. In what time? Brean had 1§
days’ supply of food and water for a
craw of elght—120 daya' supply for him-
self, His alr supply was short, bul—
suffocation is a long death.

Thoe lower part of the armature and
fully hulf the height of the fleld mag-
nets wera still immoersed. He neoded
more weaight forward or less aft; and
aa his eyea Toved about the maze of
fixtures—pipes, valves and machinery
—Iit rested upon the usceless gascline
sngine—a Z2000-pound weight. Hemov-
ing his coat, he first made sure that
the gas feed valve wus screwed tight,
then, delving for wremnches, spanners
and hammers fn tha enginecer's locker,
attacked the engine He wa=z working
for life, and such work ls exhilarating
for a time. Breen sanz while he
worked.

Two weeks Ilnter he vas not singing.
His clothing n greasy envelope of rags
angd shreda, his face haggard his eyves
sunken from too close loocking Into
tha eyveg of death, he dragged forward
with bleeding hands the connecting rod
of ths after oylinder and plled up o
scraphenp of almllar fragmenta beslde
thhe torpedo tubes In the bow.

The engine was giripped te the sup-
porting column that bore the weight
of the motor and the pump, and the
bout was not ¥et on an”even keel; but
the last lower coll of tfie field magnet
was lifted from the water by the shift.
Ing of the welght, and when he had
cleared the storage battery wirea from
all comtact with water he rewanded
hims=elf with a fow deep inhalatiogs
from his nearly exhaustsad compressed
nir supply and sat Jgown to walt—until
the Insulation was dry.

Being o Govaernment officer, not yeat
relieved from duty, he had kept the
log and knew the flight of time by
this and the clock, and in another
weak he realized with sinking heart
that the meior was not drying out. A
little reflection told him why; in the
sealed-up hull the atmosphere was sat-

ra-

the

pruted  with moisture and no more
evaporation could take placse,
In o fit of utter and suickdal desper-

ation he turned an the last few pounds
of his wir supply and lay down, weary
of work, weary of thoughi, hoping
now, 1f death would not come speedily,
that unconsciourness would—that ha
might st least be relleved of the tor-
ture of headache that now afflicted

And unco ogs came in the

form of swant, refreshing aleap,
brought on by Whe sulcidal extrava-
gance In alr And when ho awakened
thare was a thought, or the reamnant
of ome, & Hngering survival of some-
thing he had dreamed—a phrase re-
peating (tself and dwindling away. an
the details of valve and piping took
forsu before his evos

It was of gases, this thouvght—of n
dryving agent for ganses—pgomething he
had studlet years ago st school. A
dryving agent for gases? What t?
Than it came to him out of the for-
otten chomistry In his subconsclous
mind: “Sulphuric moid.”

Heo had 90 jars of it under his
He had load and copper piping In his
scrap heap forward. He had two electric
ftans used for ventliatlon on the mur
face and a blower, fixed the alrpipe,
but avallable onn a pinch—all four wired
and ready, with s I500-ampere. hour
battery to drive tham Wila with hope
he aprang to his feet and went to work

was

lTeant.

in

In thrae hours he had constructed
fgpm the back of hi= coal a cone-
shaped funnel! that stretched around
the wire gusrd of a fan whesl; and
this he ftted onto the end of a length
of lead pipe, the other end of which
was all but immersed in the acid of a

battery jur in the hold With the fan

blowing &nd buxzing Into the funne]
and a stream of alr rafling the sur-
fare of the acld he yet wenl on con
triving: snd with anothar fan un-
screwed from its shelf and rowired to
a naw location, he caught thia dried
alr as It ros® and drove t nfit over the
motor. Smiling ke a child with a toy,
Bresn Bnnt down nnd wntched it
hisa mind Intent upon chemisiry, that

he once had hated, that he had se com.
pletely forgotien

Ths air was agaln very bad; his head
was aching as It had ached before, and
he nesdad no clear recollaction of
forgotten mncience to know that the
dominant irritant was the carbornlo acid
from his lungs, to purify
he 4id not kunow, This boat
equipped with the apparntus
for auch purpase that he had read of
in plans and specifeations, and all the
chemistry that would come 1o him was
the old, famillar classroom teat for
carbonic acid gas, or—as he llked to
oall It now, with his mind on chemistry
—garbon dloxide. This testing reasgent
wihs lime water, but
for it was bayond him. Ha went to
sleep at Jast, thinking of lime water
lime water and the chemical name
for It

As he

the

gas Jow
tha

wWas not

alr

the chemieal

term

nlept fAtfully, with
of half waking thought,
terme, long forgotten
poaming relntion to
Jumblingly through
glum chlorats, manganese dtoxide,
chleride of sodium, chlorhydric mecld,
Thess perslsted through the fumble and
remalinsed when he had awakened. He
repeated and remembered them. But
what had they to do with llme water?
Nothing thot he could remember.

Chloride of sodium was common salt,
he knew, and he had plenty of it dis-
solved in water—more than he wanted
Chlorhydric aclid — hydrochloric acld—
muriatie pejd—an acld contalning no
oxygen, the one gus that he needed so
badly—formed of hydrogen and ehlorie
—<chloride, chlorine gas. Good so far
Chlorine—also o constituent of the salt
in his® bDlige water, But what of it?
It was oxygen that he wanted. FPotas-
slum chlorate—echiorate of potassium.

This contained chloride. Manganese
dioxide eontalned oxygen: but what
did 1t mean? Why should thess ele-
ments and compounds come to his
mind? He had something of blind faith
in the relevancy of thought, but he
wanted to know only of lime water,
with which be could cateh the carbon
dioxide in the air and free the oxygen.
This Inst thought was an advance, but
he could go no further In this direcs
tion,

His mind returned to chlorhydric actd

Interv
cheml|
and bearing
lHmae water,
hils

: ran
head—potas-

to bydrogen, to chlorine. How were
they made? They were all there—in
his =en water. But why these persist-

Ing thoughts? His waking thought of
sulphurie acld as 4 drying agent meant
someoething, Did It mean more? Sul-
phuric acld, one of the most powerful
chemical agents known—the most
powerful electrolyte—electro—electro-
lysig—"Hurrah!"

He btounded to his feet. He had it
Electrolysis of water yilelded oxygen
and hydrogen. But why had man-
ganese dioxide and potassium chlorate
80 perslsted in his mind? And lime
watér—what had that to do with his
problem, now solved by elecirolysia?

Slowly the memory of the school-day
lessons learned by rote filtered up from
the past—of the test tude manufacture
of exygen by the union of theas chemi-
culs In the presence of heat. And lime
water, with its affinity for carbon di-
oxide? There was no lime on board,
hence no lime water., But there was
wnter—too much. Where was the aftin.
ity? It was slower in coming, but f(t
came—the old lessong learned by rote

and forgolten. "Carbon dloxide

bla In water, volume for volume "Ox-
rEen is but slightly soluble in watepr—
mbout three pa hundred *

“1 ses how It

infantile =mile me h
boy's face in this troubl 4 | f
sublimal f thut 1 b ar)
Lthing: when e 1 all
around tha subject out and hite
you when you'vd i

Ha found some spare insulated wire
among tha atoros and rieged two
lengths from the pola of the hallery,
scraping 1 ends and immearsing them
in the salt waler A [aw Dubbles arosse,
then ceased,

“Funny how things coma back when
vou need them he sald, us he pulled
up the wirea I want piatinum elec-
trodes and and moldering fluld

chioride of zine—szine out by hydr
chlorio acid Wonder if I'tt have 1o
make my acld?

He did not. He found s soldering
outfit In the Jocker, then rum
his acrap hemp forward feor

sparkars and, fAnding very
the preclous motal, ruthlessly sn
nl! but throe of the Lzl ha

lighted hig prison, robbing them o

eloctri

f the

platinum wires that led th ront
into the carbons

Clumsils for ha was bui a theo-
retival mechanic he soldered the enda
of the platinum wirea and fragmenis
to the copper ends of hls terminals,
about half te each 1 brushlike
alectrodes of tha lar ? ponsible sur
fare cxposure Then e Linmnus ]
them, and waa gratified at the i« it
Bubbles nrass in gounerous guantity

vNow, which s which?™ he aid
he leaned over them. “Lat'a n

—hydroxen and oxXysen 0
parts hydrogen to one of 0
But the bubbhbles sev: ahout Lhe FAGT.
alze.”

He stopped and inbald y of
alr over one column of burs b
bles: a little of thig brought on i
ous feeling of faininess, wit "
to draw & lun I L n

“Hydrogen, sural} he =ald - v
tha other.”

inhalation ove! the other

n back, coughing

choking., with a bitter. ast

th

in his

“No.” he gald, as he pulle
wire. "That la nol oxyYgen
other gas 1 must separatde
how."”

He racked his brains for
the 5 nti! his inck to
sleophing me I arrived
not Temne r more of hias
He could only fix In mir
chemical facts not forgntten;
wihs using up tha ex Ly
combining It, In his 1 0
ta form carbon dloxlde )
of whiegh In the alr might
that the hydrogen which he
make, with his oxyvgen Wy
poisonous, like the nitrogen oOf the
alr, but that, there belng less of I an &
diluent, he might suffer it pro-
ponderance of OoxXyEen:d nid 4 this
astringent gu= that would = volve
from the salt wator Wi n dead
polson 1o by got rid ot But hov
Was It carbon dioxide? He did mot
nead to slesp om the prohlem he hac
already slept upon and : It it
came {0 him suddeniy in formu-
jated sentence of the mors Water

jide, volumae

would absorb carbon did
for volume. while oexygen would only
glve up three parts o & Bundred

“What o fool I am!™" he utterad. ~I
can simply blow the whole mixture
back into the water again and agaln
and get rid of everything butl the oxXy-
gen and hydrogen.”

Tha motor was dryer Lo the tousin.
but still much too damp f(or use; =0,
for the presant he left his air-drying
apparatus intact and conatructed A
sypplementary pneumatic leed Etern

that would have scandalized u maechan-
fenl slectrical englnoer, but
triumph of driven gonlus to po
dying of headnche at the bottom
s¢Aa.
First
fixed blower

orp was
r Breen,

of the

he reversed the ot

in air

polarily

plpe

overl

so that it worked downward; then he
propped up and secured a section of
gas fead piping that would caich the
mixed bubbles as they burst da-
Nver the mixture to this bLlow

low this fan he suspended a

tight funnel formed of the seat and
one leg of hie trousers, 1d to the fun-
nel secured another length of copper
piplng, the lower and of which he ham.-

mered fint =o that it would spresd the
flow of gnses to a fan-shaped stream

conducive to o large number of amalier
bubbles.

This end he Immersed In the despest
part of the fMlooded engine-room, saeri-
Need his shirt to form a hood over the
bubbles that would rise and under thia
hood arranged hia original funnel and
fan that drove air through the Isad
pipe to the sulphurie acld. He had con-
trivedd an apparatus to manufacture
two volumes of hydrogen one vol-
ume of oxygen, with an unknown guan.
tity of poisondous gas—that would =
Itself into the fou]l alr of the cloasd
hull and drive it, with the mixed gases,
in & divided stream into the purifying

Lo

ck

the damp motlor

Arranging his batier wir "
he Lurned 1 all = fans and
I sialt b . ¢ »
Fliare 3 brut b . 1 L ad
[ tre ried
v b | on 1 |
ahirt r Lz 4 " rieved
from linge le i
When ) L% 1 e | By
sod merrily } hea and
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for there we . x ) . pp———
T EUciRAs [} I f e
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gen h anedd dit = % L7
IViEa 1 et
v EF Wan' rt t th rh
dioxida
A fow ¥ L i r 4  § 1
tie ab 1 ba 1 1
t Lt I'r 1 Lh i it 1 3 el
folt only a » il Incor oy f ratlf
1]
catiaor It wa J L h alnrger
of 1 d 3 oot
of i ti "
{ ) | ¢ 4
Lh hydr } i tur § 1k
y hi 1
! T ! e i !
M 1)
irs
n hé o P '
! T i
i t T LOTR i
[ 8] Lt th
f | } 1
ngder r ]
| ¢ 4 v
ar nd thsa [ f Lhe
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turning ot wit r
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Breen was NWopef ¥ VN &
uccass; it At I ‘ travag 4
parkiing Lt did 0 ar
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