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| “and still snking! Out With them all.

Ay At this moment there was a shock

ﬁth> 8
‘rod of the after cylinde:

bleeding . hands the . cc ,
j ; ¢ aud piled up
a scrap heap of similar fragments be-.
‘side the torpedo tube ib.the bow. ~.. |
| ' The engine was. stripped to the sup- |
%" | porting column that bore the weight of -
- | the motor and the pump, and the boat’
| was not yet pn an even keel. but the
last lower cog of the field magnet was |
{lifted” from the water by the shifting
of the weight, and wlen hé had clear-’
ed the storage battery wires from all
contact with water he rewarded him-
self with a few deep inhalations from
bis nearly exhausted compressed air
supply and sat down to wait until the
insulation was dry. ; PN
He had kept the log and knew the
flight of time by this and'the clock,
and in another week he realized with
sinking heart that the motor Wwas
not drying out. A little reflection told
him-why. In the sealed up hull the
atmosphere was saturated with mois- '
ture, and no more evaporation could
take place. A drying agent for gases?

auickly!”

‘and a shudder through the steel hull.
then a bumping. scraping sound.

“300d!" exclaimed Breen. ‘“We've
reached  the bottom, 120 feet down.
Three hundred and fifty’s the crush-
ing point.” . 2 3

q,

DOWN

“But we're scraping along with the
tide,” sir,”" answered ope.of the men.
“and we may go deeper.” s
4

Strange Tale of Wt
Submarine That Sank |
Cepyright. by Hz‘u'pery& Bror.he:s

o— O
HH TUnited States submarine
terpedo boat Diver had come
te_the surface ‘to blow out, to
recharge her storage batfery
and te restore her supply of compress-
ed air §9 its working pressure of 2,000
pounds o the square inch.
brees, temporary commander, raised
his beyish face up through the conning
tower hatch, the ‘hinged lid of which
was Weld upright by a strong spring.
and leeked around at fhe night. The
lid prevented a'view astern. The en-
gine exbausy drowned the lesser sounds
of the sca. ” - ’
A curious uushing sound mingled
with the puffihg of tbe exbhaust, a
vuice. high abpve and astern sang out,
“Somethimg under the bowy sir!” and
a huge bulk of blacker darkuness struck
the small senxiy&nuerged, craft a glane-
ing blew from astern, heeled it a little
and bore it under: Breen*was washed
downward by the inrush of water, but
beld-a grip on the conning tower lad-
der and found voice to call out:
“Step the engine!- Shut off the gas!”
Agaiast that almost solid column of
descending salt water he fought his
way apward until, face above the hatch
again, but looking now in the black-
ness of the deep sea, he seized the
hand kold of the hatch lid and pulled
it dewn. . It closed with a force that
weuld Bave shivered anything

fell to the Hoor of ilre handling room.
“Rumr down!” he gasped. “Anything
carried away?’ :
“Seems not,

lieutenant,” answered

‘the emief electrician—"nothing but the |~ “I
! the ‘breech closed;” . he called in and  air as it rose and drove it aft over the

I've burpned it out.

awsilingy motor.

Had .meg hand on the switch when the |

jareame. But we're sinking, sir.”
“We've taken in mere than the re-
serve bueyancy surely,” =said Breen,

lecliimg at the depth indicator. which,

already markdd forty feet. The hand
moved as he looked to fifty, sixty—
and mere. :
“Blew out every tank!” he ordered.
The balast and trimming’ tanks were
emptied, but the boat was still sinking.
“Start the motor and connect up the
pumps!" said Breen.

“Cam’t, sir,’ answered a machinist. |

*“The metor’'s soaked-through.”
Breen looked and became thoughtful
of face. The depressed engine com-

Inrush of Water.'

partment now held the water taken in,
#ad #e lower balf of the armature
was immersed. A sunken submarine
" _motor short circuited by
wager siid auxilidry motor burned out,
witheut: mieatis to pumip, to move of
o somgiéss air for power is in a seri-
“My Qedl" exclaimed Breen, glamg-
indicator. , It marked 100!
the torpedoes!” /Breen
and cheerfully. *“Discon-

:h‘wm’“mv QLher.” . 4 o g
" { - Out they went, o

but |
armer steel, and Breen, balf drowned, |

“Then we'll find the torpedoes right |
-above us.,” said Breen promptly. "Out | }

and after them the Wi e

The boat lifted bher bow to an angle
of 25 degrees, ' but the scraping and
tumping of the propeller guard on the
bottom continued, and the depth in-
dicator told them that she was now |
130 feef below the surface and drag-
ging downhill.- Only Breen showed de-
cision. \

“Draw lots,” be said, bringing.forth
a box of matches from his pocket, ‘‘as
to who goes first."”

“You mean last, sir, don't you?” ask-
ed the engineer. ‘It makes no differ-
ence who goes first on the chance of I
swimming up over a hundred feet to
find a torpedo at night, but some one
‘must remain to fire out the last man.”

“1 remain,” said Breen. 1 am the |
commander. Who goes first, now?”. | What was it? Then it came to him

“1 will,” said one of the trimming ' out of the forgotten chemistry in his
tank men. ‘But, lieutenant,” he add- | subconscious mind—‘‘sulphuri¢ deid.”
ed, “we can swim up in two minutes, | He had ninety jars of it under his
I should think, and ['ve held my breatly feet. He had lead and copper piping
_three. But how’ll ‘'we know which  in his scrap heap forward. He had
way to swim? It's night up there. = two electric fans used for ventilation
We can't see.” | ‘ on the sufface and a blower fixed in

“If your head and stomach dom’t the air pipe, but available on a pinch,
tell you let your knife hang loose by all four wired and ready, with a 3,600
the lanyard. It'll hang down. Swim . ampere hour battery.to drive them.
parallel. Hold on. Keep your shoes | 1In three hours be had constructed
on.” 'The man was shedding them. from the back of his coat a cone
“Take all weights out that you can.  ghaped funnel that stretched around
Put your coats on, all of you. It's 8 the wire guard of a fan wheel, and
cold night up above. You’ll need your this he fitted on to the end of a length
coats riding a torpedo.” of lead pipe; the othér end of which

“Goodby. sir. Goodby, was all but immersed in the acid of a
round. > battery jar in the hold. With the fan,
' He threw open the breech of the  buzzing and blowing into this funnel
| tube and crawled in. A man stood, and a stream of air ruffling the sur-
with his hand on the compressed air face of the acid he yet went on con-
valve; another stood by the bow port triving, and with another fan, un-
lever; Breen himself was at the -breech. screwed from its shelf an@d rewired to

‘50'39'

He Dragged Forward With Bleeding
Hands the Connecting Rod.

boys, all

“Pake & good breath when you hear a new location, he caught this dried
was answered. Then he slammed to motor.. 7 ;
| the swinging Lreech door, locked it  The air was again very bad. His
! and waved his band to his men. They head was aching, and he needed no
' knew the drill. Water was admitted clear recollection of the forgotten sci-
" at once, the bow port was lifted, com- = ence to know that{the dominant irri-
pressed air wgs turned on, there was tant was the carbonic acid gas from
the usual cough and thud and imrush hig jungs. “This boat was not equipped
of water, and a man under & pressure with the apparatus for purifying air
of four atmospheres was sSwimming that he had read of in plans, and all
somgwhere- “through water black &S the ¢hemistry that would come to him
night, guided only by his knife 1an- wag the old, familiar classroom test
yard or the Teel of his head and for carbonic acid gas or carbon diox-
stomach. ~~ ide: ‘This testing reagent was lime-

Breen himsell ejected the lasf man water, but the chemical term for i#

and sbﬁtd»up alone in a|boat 140 feet was beyond him.

beneatl the surface of the sea, her

bow lifted on’' an angle of 30 degrees
‘from the horizontal, her main MOYOr (o.ms jong forgotten and bearing no
drowned and her auxiliary motor burn- seeming relation’ to limewater, ran
ed. There was oue chance in a mil- v
lion that he would be rescued, TWO .,1; chlorate, manganese dioxide, chlo-
hours later when he looked at the i ije of sedium, chlorhydric acid. These
dépth indicator be saw a reading of 300. o gisteq through the jumble and re-
He was fifty fathoms below the surface. mained when he wakened.

Breen looked around, first at the air A ’ : z
pressure indicators. = All but two regis- 2 wzngg:;tt?;ndg ftt;;yt ::; igu:lltxl-‘exl;:)ni
tered at zero. He bad two tanks at ... cpionde of soditm was common
2000 pounds preseure. und bo <60 g, b few; upd b Bad penty of I

dissolv: in - water—more e

or men of tanks-of water, but not that %3 Z .

water washing about aft. He thought gantec?é‘fhﬂ:ﬂ{fn: cigi‘gr—x— t;}::(:;oc:;;:
of the storage battery beneath the t~c| aI s keian the onie any thatbe
flooring—ninety large jars of sulphur- e g b (’ﬁ 'f, —— % bBvarosen
ic acid in danger from contact with Hoeded Ao - Te, CHERE OF LYTOR
that washing salt water, a bad com- and chloric—chloride, chlorine, gaisA
bination, and inspected it. 'He found Good =0 far.  Chiorime-dle constit-
that the last jars aft lifted six inches uent of the salt in his. bilge water.

Again as he slept fitfully, with inter-

1. [ighted his prison, robbing them of the

vals of half waking thought, chémical”)

jumblingly through his head-—potassi- |

above the “water level and, knowing
that they were designed for an inclina-
tion of 45 degrees. was reassured.

He 160ked at the burned out motor
overheéad in the handling room. It
worked the air compressor and oné of
the bilge -pumps, the other being con--
{ nected to the main motor, under water
and equally unseless. - He had a naval
officer’s knowledge of electricity and
motors, aequired at -Annapolis, and
this told him that it would be hopeless,
even for an espert mechanic, to at-
tempt rewinding that small motor with
the dried out wires of the other.

He studied the main motor, nearly
buried in water. When dry it worked
with seventy horsepower. It would
pump out against the pressure of the
'géa the watér that kept the boat down.
If clear of this water it would dry out
in time. In what time? . Breen had
fifteen days’ supply of food and water
for a crew of eight, 120 days’ supply
for himself. His air supply was short,
ut suffocation is a long death. ;

The lower part of the armature and

-

| fully: balf the height of the field mag-
‘| nets were stilkimmersed: He n

piore weight forward ‘er less aff, and
as his eye roved about the maze of
fixtures—pipes. valves and machinery
—it. rested upon the useless gasoline

e, & 2,000 pound weight, . Remov-

y | the gas feed valve was screwed tight.

e | thefi delying for wrenches, spanncrs

‘hammers in the eugineer's jocket,
the engfie >,

'wo jeekq jater fie dr@zxed fc',u‘ wa'rd

o his coat. he first made/ sure that-

But what of it? It was oxygen that
he wanted.” Potassium chlorate—chlo-
rate  of potassium. ' This contained
chloribe. Manganese dioxide contain-
ed oxygen.” ~But what did it mean?
Why should these elements and com-
pounds comle to his mind? He had

something of blind faith in the rele- |

vancy of thought, but he wanted to
know only of limewater, with, which
he .could catch the carbon dioxide in
the air and free the oxygen. This last

“ thought was an advance; but he eould

' go mo further, in this direction. His,

mind returned to chlorhydric acid, to.f

hydrogen,.to chlorine. ;
How were they made? They were
all there—in this sea water. His wak-*
ing thought of sulpharic acid as' & dry-'
i ing Aagent meant something. Sulphuric¢
acid, one of the most powerfnl chem-
ical reagents, the most powerful elec-
trolyte — electro — electrolysis— ‘‘Hur-
rah!” s e
He bounded to his feet. -He had it
Hiectrolysis of water yield
and hydrogen: ~But ‘
nese dioxidé-and potassium chlorate:
bre
water—what had that toxdo with his
problem, now solved by electrolysis?

lessons learned by rote filtered up from.
the past—of the test tube manufac-
“tuted of ‘oxygen by thé union of these
chemicals in the presence of beat.
And limewster,  with. its’ affinity. for-
carbon dioxide? Thbere was no lime
on board, hence ne limewiter - But
there was  water-too- much.  Where

| stream; conducivé to a large number

* -u !: ~
why Hisd manga- ||
persisted in his mind? And lime--|-

Slowly the memory of - school day.|

the aMnity? It was slower in-

oming, but it came—the old lesson
%arned by rote and forgotten. ‘‘Car-
bon dioxide is soluble in water, vol-
unie for volume.” ~ “Oxygen is but
<lightly ' soluble in' water—about three
Aarts in/q) hundred.” SN
'l see how it is.” he gaid, with the
Niifdntile smile that had come to' his |
%0)'s’ face in. this trouble. “It's the
"‘suliliminal self that remembers every-
thing, ‘and when you've guessed all
firound the subject it pops out and hits
ifou when yow've touched it.”
. He found some spare insulated wire
among -the stores and rigged two
lengths_ from the poles of the battery, |
scraping the ends and immersing themy
in the salt water. A few ‘bubbles arose,
{Hen ceased. :
" “Funny how things come back when
“You need them,” he said as he pulled
tp the wires. - “I want platinom’ elec-
trodés. and solder and soldéring fiuid—
chioride of zinc—zine cut by hydro-
chloric acid: . Wonder if I'll have to
make my acid?” : o

He did not. - He found a, soldering |
“outfit in the locker, then rummaged
“his sérap heap forward for platinum

4 precions metal;, ruthlessly smastied ail |

iif  three of ‘the electric buls that
platipum’ wires that 1éd the cugrent |

' {+into the carbons. E

Clumsily, for he was but a theoret- |
ical mechanic, he soldered: the ends of |
the platinum wires and-fragments to |
the copper ends of his terminals, about T
half to each, making brushlike eléc-
trodes of the largest possible surface |
exposure. Then he -immersed them |
and was gratified at the result. Bub- |
bles arose in generous guantity. {

“Now which is which?” he said as
be leaned:over them. “Let's think.
Water—hydrogen and oxigen—H,O—— |
two parts of hydrogen to ome of OX-

| ygen. But the bubbles seem about’|

the same size.”

He stopped and inhaled deeply of
the air over one column of bursting
bubbles, A little of this brouglit on a
“purious feeling of faintness, with a
“desire to draw a longer breath.

“Hydrogen surely,” he said.
the other.” N
~ A half inhalation over the other bub- |
ples sent him back, coughing and chok- |
ing, with a bitter, astringent taste in
his throat. 4

“No,” he said as he pulled up the |
wire; “that is not oxygen. It's some |
other gas. 1 must separate’them some- |
how.”

He racked his brains. He knew that
he was using up the existing oxygen |

by combining it in his lungs with car-

_bon to form carbon dioxide, 10 per

cent of which in the air might be fa-
tal: that the hydrogen which he would |
make, with his oxygen, was nonpoison- |
ous, like the nitrogen of the air, but |
that, there being less of it as a dilu- |
ent, he might suffer from a preponder-
ance  of oxygen, and that this astr.ht]
igent gas ‘that would also evolve from
the salt water-was a deadly poison to
be got rid of. But how? Was it car-|
bon dioxide? " |

i

i

“Now

|
|
|

lem. He had already slept upon and
solved it. It came to him suddenly in
the formulated sentences of the morn-.
ing. Water would absorb carbon diox-
ide, volume for volume, while oXy
would only give up three parts to a
| hundred.

“What a fool I am!” he muttered.
.1 can simply blow the whole mixture

!

|
}
l}
i
!

He Knew That He Was Using Up'the |
Existing Oxygen.

back into the water again and‘again

ygen and hydrogen.”

Breen now constructed a ‘supple-
mentary  pneumatit: feed system that
was 4 triumph of driven genius to a
man dying of headache at the bottom
of the sea. ;

First he reversed the golarity of the
fixed blower in the air pipe overhead,
so that it worked downward; then he
propped up and secured a section of
gas' feed piping ‘that would cateh the.
mixeéd bubbfes as they burst and de-
liver the mixture to this blower.
_Below-this fan be suspended a fair-
Iy air tight funnel formed of the seat

fumhel secured another length' of cop-
per piping, the lower end of which he
hammered flat, so that it wounld spread
the - flow of gases to a fan shaped
of smaller tubbles. = .« . '
This end He immersed’in the deepest
‘the flooded ebgine room, saéti-
fiéed his shift to form a hood over the
fu" t droye
phiosic acid. ki
He had contrived A ‘apparitus to
manufacture two volufiies of hydrogen
to one volume of oxygen, with an un-
- known qnantity of poisgnous gas, that
would suck into ftself | w' of
the closed hull and it, with the
_mized gases, in a divided streamy tato

| acid to the motor.
| /He knéw that the seventy horse-

sparkers and, finding very littlé of the

ha

He did not need to sleep on the prob- (

W

| over and crawled forward.

‘and get rid of everything but thé ox- |

and one leg of his trousers and to the |

‘bood arranged | iy
air through the lead pipe’to the sul-

force the oxygen which arose on to
the drying sulphuric acid, to be then
sent back over the damp ‘motor.~ Ar-
ranging his battery wires'in the water, '
be tyroed on all the fans and tested
the result by his sense of smell. -
There was but the slightest bad odor
in the blast from the last fan. 'Breen
swent t6 sleep happy. When he awak-
ened his fans still buzzed merrily, his

i headache was: gone and the motor '

much dryer. Yet as he felt of the
Jamp motor and noticed the hydrogen
bubbles rising and escaping into the
air without going through the drying
prosess he obeyed a strong impulse to
turn them' into -the, pipe that caught
the others. : 3

“Can’'t do any harm to dry the hy-
drogen.” he mused, “and it would mix
with the oxygen later, in any case,
while the water won't absorb it, only
the carbon dioxide.” A few moments
later he noticed an utter absence of
the ‘bad odor in the blast from the

‘' power ‘motor when /thoroughly
{ could pump out the water and bring
her to thie surface. He waited a full
week longer, and then, uncoupling tiié
~motor from the shgft and turning on
the switch, he carefully moved the
controller; and. gave it momentary. coxn-
tact. A thin cloud arose from the mo-
tor, and the armature moved an inch.
He inspected the cloud. it seemed to
be Steam, not smoke;-and he tried it
again’ with longer contdet. Thé arma-
ture moved farther, and again he shut
off the current, assured himself that
“there was nq burning and turned it on.
This time he left it ‘on and stood
svatching the steaming armature slow-
ly. turn, while the commutator biushes
threw out sparkings six inches long.

| These sparks indicated a waste of cur-

rent, and he noticed that whea his
body . interposed between the motor
and the blast of dried air from the
last fan in his system the sparks were
reduced to minute points, hardly visi- ;
ble. S : {

He busied himseif in constructing a
hood that would inclose the commu- '
tator and brushes, using his under-

| shirt for material., His hood was &
| suceess.

It stopped tle -extravagamt
sparking, but did not save enough cur-
rent to work the pump. : The armature
moved faster, but stopped short against |
the small resistance of the inert water
in the induction pipe. Nothing to do |
but wait now and sleep. \

Years later, as it seemed, he awak-
ened in pitch black darkness, with an
irritating, pungent odor in his nostrils,
a b g sensation in his throat and
a racking pain in his head. His last
light had burped out. His air plant
was still working, but.the poisonous
gas was escaping. ow and why?

He crawled to the different parts of
his pipe and fan system, ins
them by the sense of touch. BEvery-
thing was as he had left it—the wires
sfill fed bubbles into the pipe to
upper fan, the last fan still caught the
air as it rose from the acid and sent
it over the motor. Perhaps the motor
would now work the pump. He found
the switch and oller in the dark-
ness, turned on the current and felt
his way back. The armature was turn- ,
ing just a little faster than before.

Shutting off the current, he coupled
on the pump and again gave power to
the motor, only to find that the pump
stopped it. The solid, inert, incom-
pressiblé water in the induction pipe
could not be stirred ;

Yet there was power in the motor.

| He had tried to stop the armature with
| his hands, but could not.. Two men
{ could ‘mot, nor three, by the way it
{ felt.

If he could multiply that power?

it he could give it purchase? if the

| water were more yielding, compréssi-
| ble,

so that the motor, once started,
would go on—compressible, like air?
., Afr—compressible air. He had too
much air—bad air too. It gave him
the pain:in: bis head.

Could he turn that rotary

'

biige pump

.| into an air pump? Could bhe make an
| apertnre in
| the water?
| fiing atmosphere near the metor, he

the induction pipe above
Crawling aft into the sti-

found an elbow in the induction pipe

Y | mdde up of a T joint and & plug. Se-

curing a wrench, he removed the piug.
Then he torned of the current, assured
himself that the motor was turning

Here he remained, and “after a long'
time, when a new sound as of the clap-

| ping of an outlet valve came to his

! burdened ears over the uproar, he
shouted approval and again was happy.

{ boat, and all was well with him. He
| .was not even hungry nor thirsty, but
| after a time, when the clapping of that
| valve in the outlet pipe had become a
tamiliar sound, he felt sleepy, and he
crawled aft & little, where the greasy
oilcloth flooring was soffer. He went
to sleep here, face upward, directly
beneath the conning tower hatch.
. He wakened once or twice, Hstened,
‘to a far away roaring sound punctu-
ated by the clapping of a valve and
| went to sleep again. At last a new
sensation came to him, one that af-
fected not his ears Hor his organs of
taste or smell. These ' were dead,
killed long ago by that terrible, b X
' ing gas. The sensé 'of touch'was lost
in ' the all pervading pain that sato-
rated his whole body.. The sense of
light was but 8 memory, losb in the
darkness that bad engulfed him with
the burning out of the Iast bulb. But
now, as he lay there on his back, fhe
_sense of Ught and sight seemed return-

Through his half closed eyelids a dim
glimmer of yellow and gray came into
{ ‘his brain, He opened them wide and
took in the details of the conning tow-
er 1adder, the circular tower just*above
and an occasional ﬂick’e%lﬁim of
the starboard deadlight moving up and
_down, back and forth, on the port -
‘ner surface of the tower. Light/

it was bgried.« '

He was pumping bad air out of the.

s ‘ * Where 4ig it come from? The boat- ’
the purifying water, and thet weuld & was afloat. He slowly climbed the peuss d'c [iwiment Cures Buriis, Ftc
. 3 ’ L 4 . o ’ %

‘tadder and found the hatch. , Hi :
upward, but could not budge it. = He i
was on the strface, but with the Saf) .
of Mis conning tower awash al bd= g
¥ w R 1715

He 160kéd at the motor buszing m
ily and working a rotary p—z
pumped—air, g

Weakly he descended, crawied
aft to where he Had leff‘ihe @
plug and tHb wrench and Cirmédl #i
air” pump back' into .a I?‘f ST,
heard the gurgling sound of wabée'si
the pipe thit accompanied thie Ml lew
heaves he gave to the wrenél' and
crawled forward to where the air
burned and choked him-—just &
less. - Here he waited, listening te t
blessed sound of gurgling water i the
pipe, while the light above grew
stronger and the growing hope of Mfe
strove vainly to formulate itself inte
words of prayer. Then' the buzsing of
fans and motor softened, the gurgiing

_sound of watér cédsed'and, ;
_fang still whirled slowly;' m

came to an end., The 3,600 ampere
hour buttery was exhausted, but the
work was done. - -
. Breen again climbed the ladder.and
pushed upward on the hatch . It
yielded, and when the sprng
wds paSt the’ center it flew upfight.
He now Jooked across'a dark, heavilg
sed at & full moon hanging above the
horizon. He had seen'it last a menth
before. ;

Three members of the board of im<
quiry; that later exomerated Beeem
from se of government propert
met,at the Army and Navy club leng
before e was able to answer questions
and unpofficially discussed. him. Ome

He Had Seen It Last a Mgpth’B‘efo"ri.

was a captain, another a surgeon, and,
a third an engineer, who was also &
naval constructor and an electrical ex-
pert. )

“One thing we'll have to find surely,” *
said the captain—*that is, that the
course in chemistry at Annapolis is not
thorough: I passed in the subject. But
what @id I Enow? What do I knew
now? Who but a specialist like Breen
could save the boat and his life in that
manner—if he did save his life? -How’
about that, doctor?” i

“TIe1) pull throngh,” said the déctor..
“His hain will turn dark again, and the
wrinkles’ will go in time. Lord, hdWw
he looked—sixty years old, gray baired,
and emaciated! Shows what an excess
of oxygen will do even diluted with all
those poisonous gases. His lungs and
throat are just so much raw meat.”

“But it’s funny,” said the engineer.
“No one can deny Brecn's knowlédge
of chethistry—that’s ‘understood. Yet

_Breen just pulled throtgh his examis
by the skin of his teeth. Chemical sywm-
bols were worse than Greek, to him
and chemical equations a deep, dark
mystery. And yet down there in the
dark he took a chance that nothing but
utter desperation would induce me to
take and made a great discovery in
chemical reactions not down in any
, textbook,

“What chance? - What discovery

“Well, this. Electrolysis of water.
easy, as we all know, and the product
is oxygen and hydrogen, which can be
breathed for a time, but it is an explo-
sive mixture thdt would have blown
him to eternity had enough of it touch-
ed g spark from either of those three
m’."

“But he had inclosed the commuta-
tors.” »

“Yes, but that was his chance never,
theless. Here is another: He turhed
both wires into the pipe leading inte
his fan system. He was evolving large
quantities of clhilorine gas from the salt
in the water, and this is equally explo-
give when in contact with hy
not only from sparks, but from strong
light. ;

Now, he was in pltcl; darkness,
course, and every pipe feed led dhv:tq
in front of the next fan, so that th
mixed gases did not touch the sparke

‘and explode. But what he risked was
the poisoning effect of that free chio-
rine before he made his discovery.”

“And it did -poison him,” said t
surgeon; ‘ripped his mucous mem-
brane to shreds and smithereens. But
what dia be’discover?”

‘“That hydrogen and chiorine gas
mixed in utter darkness and violeatly

agitategewill combine without explo-
sion into hydrochloric acid gas,” ssid
the engineer. ‘“Water takes up 450
volumes of this gas, but only two and
4 half volumes of free chlorine ahd
lebs of hydrogen. His discovery saved
hig life.” <
. “But,” sidid the captain dryly, “‘he
made a much greater practical demon-
stration. He has proved that men may..
safely be ejected from torpedo tubes-
‘and that & Whitehead will support twe
men in the water.”
e engineer concluded though 3
“I must ask Breen about the new
action. It's npt quite clear.”

But Breen did not enlighten him,

'




