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HOW THE U-BOAT WORKED
ON THE SURFACE

Submarines Spent Most of Their Time on Surface
—Submerged Only When They Saw Merchant

Ship-or Patroling Craft—Qjl Engine used on

Surface and Electric Engine Used

merged.

@ward this new type of craft, ia still
much under the spell of Jules

ferne.

: 'The popular mind, in its attitude’!

There is still the disposition | fifty or sixty miles.
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which is only another way of saying
that its cruising radius under the wa-
ter is extremely amall, not more than
In order to re-

look upon the submarine as an in- | charge these batteries and gain mo-

jous vessel which spends practical-
y all. of its time under the water,

tive power for sub-surface travel, the
submarine has to come to the surface

thily slinks along, never once be- | Yet the simple fact that the sub-
1 ag its presence, creeps up at will | marine can accomplish its destructive

D Its enemy and discharges Its tor-
pedo. Yet the description

work only when submerged, and that

which | it can avoid its enemy only by div-

jhese pages have already given of its | ing, makes It)plain that it must al-

';. rations shows the falsity of this

« It Is important that we ghould keep
nkly in mind the fact that the
marineis only occasionally a sub-
marine; and that for the greater part
its career it Is a surface boat. In
e long journeys which the German

|

ways hold itself in readiness to sub-
merge on a moment's notice and re-
main under water the longest possi-
ble time. That is, its storage bai-
teries must always be kept a: the'r
highest eficlency; they must not be
wasted by unnecessary traveling un-
der water; the submarine, in other

ii-boats made from the Heligoland | words, must spend all its tims on the

Bight around Scotland and Ireland | surface, except those brief periods

k0 those great hunting grounds which | when it {s attempting to attack a
in the Atlantie trade routes, they | merchant ship or escape an enemy.

itaveled practically all the time on
surface of the water. The weary

Weeks during . iche thay cpfu

afound looking for thelr victims, t
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§0 spent almost entirely on the sur-

ere were virtually only two cir-

yes which compelled them to

pear beneath the waves. The

of thess was the occasion on

Fhich the submarine detected a mer-
t ship; in thig case it submerg-
b Tor the success of its attempt
mﬁ. depended entirely upon
operating unseen. The second oc-
~which mads It necessary to

@ was 'when it spied a des-

)yer or other dangeérous patrolling
; the submarine,

;oould not fight & vessel of this
Fpe with munch chance of success.
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Thus the abjlity to submerge was |stantly in
erely s quality that was utilized "able to dive at a momeht's notice and

ly in these crises when the submar-
alther had to escape a vessel
wWas stropger than Itsell or

@d to attack ope which was

& time taken up by these disap-
cés, Amounted tp only a frac-
of total period consumed in
‘eruise. Yot the fact that the subma-
had to keep itself momentarily
to ® thess disappearances
lﬂ; m'dmlni: why it was
spend Lhe iarger part of

oh the surface,

iy b ' — e

Two Sets of Engines.

e "
X submarine has two sets of en-

’

:h.
8 » one for surface travel and the
iher for sub-surface travel, An oll
16 propels It on the top of the

ter, but this consumes a large
punt of air, and for this reason,

# cannot be used when travelling un-
‘the surface. As soon as the ves-
. divea, therefore, It changes ity
Yo power to an eleciric engine,
h makes no inroads on the oxy-

Jn’ needed for sustalning the life of
4% erew. But the physical limitation
OF glse prevents the submarine from
mg large ' storage batteries,

H
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Almoat the greatest tragedy in the
life of & submarine is to meet a sur-

cal e Y—=aufh a8 a destroyer—

el {ts eldcteic batteries are ex-
hausted. Jt cannot submerge, for 1t
can atay submerged only when it is
in motion, unless it is in water shoal
enough to permit it to rest on the
bottom. Even though It may have
& little electricity, and succeed in get-
ting under water it cannot stay there
long, for its electric power will soon
be used ap, and therefore, it is soon

-,‘tmad with the alternative of coming

to the surface and gurrendering, or
of being destroyed. The success of
thesubmarine, indeed its very exist-
ance, depends upon the vessel spend-

as has been | ing the largest possible part of its

time upon the surface, keeping its
full supply of electric power con-
reserve, so that it may be

to remain under the water for the
maximum period.

Germans Safe on the Burface.

This purely mechanical limitation
explains why the German submarine
was not 4 submarine in the popular-
ly actepted meaning of that term. Yet
the fact that this vessel remained for
the greater part of itz existence on
the surfacg was no particular dis-
advantage, so long as it was called
upon to contend only with surface
vesseéls. KEven with the larger part
of its decks exposed the U-boat was
& comparatively small object on the
vast expanse of the sea. 1 have al-
ready made clear the great disadvan-

tage under which destroyvers and oth- |

er patrolling vessels labored in their
attempts to “hunt’ this type of ene-
my. A destroyer, small as it is' was
an immensely larger object than the
underwater boat, and the eonse-
quence was that the lookout on a
submarine, proceeding along on the
surfacegrould detect the patrolling
vessel long . before it could be ob-
served itself. All the submarine has
to do therefore, whenever the de
siroyer appeared on the hortzon, was
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to seek safety under water, ramain
there wuntil its pursgper had passea
out of sight and then rise again and
resume its operations.

Before the adoption of the eonvoy

aystem. when the Allled navies were

depending chiefly upon tne patrol—
that is, sending destroyers and other
surface craft out upon the high seas

to hunt for the enemy-—the enemy | the early days
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other; a combat undér thess condl-
tions would resemble a prize Aght be-
tween two Dblindfolded pugilists
Neither would such vessels fight upaon
the surface, for, even though they
were suplied with guns — things
which did not figure in the early de-
signs of submarines—one boat could
decline the combat simply by sub-
merging.

In the minds ef Fulion and Hol-
‘land an engagement belwean suoch
craft would reduce itsalf to mutual
attempts to ram each other under the
water, and many fanciful pictures of
portrayed exciting

‘sumarines frequently operated in the | deep sea battles of this kind in which

SAmMS® Areas as the patrol vessels, and
were only occasionally inconveniene-

submarines, looking like mighty sea
monsters, provided with huge glar-

der the water, for they were not com-
pelled to economlize electric power so
strictly. This gave them a greater
advantage in hunting the U-boauts
British and American submarines
could fully charge their batteries,
drop under water and eruise around
with enough speed to malntmin a hor-
izontal position at “periscope depth™
that is, a depth just sufficient to en-
able them to project the periscope
above the- water whenever desired.
This speed was =20 very slow—about
on® mile am bour—that it could be
kept up an antire day without ex-
hausting the electric batteries,

The net result was this : The Ger-
man submarine necessarily salled
most of the time on the surface with

ed by having to keep under the water | ing heldlights, made terrific lunges its conning tower and deck exposed,

When Sub- |
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A "BLIMP"” PATROLLING
In company with three subchasers, “Blimps’’ and airplaneas con-
voyed a large percentage of the merchant and troop ships when they

wera within reasonable distance

to conceal their presence. But let
us ilmagine that the destrover, in ad-
dition to its depth charges, Its tor-
pedoes, its guns, and its ability te
ram, had still another quality.” Sup-
pose, for a moment, that, like the
submarine it could steam submerged,
put up a periscope which would re-
veal everything within the radius of

pitked up an enemy submarine, ft
could approach rapidly under the wa-
ter, and discharge a torpedo, It is
evident that such a manoeuvre as
this would have deprived the German
of the only advantage which it pos-
sessed over all other war craft-—its
abllity to make itself unseen.

The U-Boat's Big Advantage.

No destroyer can accomplish aay
such magical feat as this; indeed
there is only kind of vessel that can,
and that is another submarine. This
illustration immediately makes it
clear why the Allled submarine itself
was the most destructive enemy of
the German submarine,

land and other authorities declared
that the underwater vessel could mot
fight its own kind, it is evident that
they had not themselves foreseen the
ways in which their inventiong were

to be used. They conceived of thalr
craft as ships that sould sall the
larger part gof the time under the
waves, coming up only ocacsionally
to get their bearings and to take In
fresh supply of air. It was plain to
those pioneers that vessels which
spent all their time submerged could
not fight each other, for the sufclent

. reason’ that they could mot see each

& wide horizson and that. when it hiI!

When Robert Fulton, John P. Hul-]

of land.

at each other. None of the Invent-
ors foresaw that , in such battles as
would actually take place, the tor-
pedo would be used, and that the sub-
marine which was defeated would
succump to ome of thoss sama
stealthy attacks which it was con-
stamtly meditating agaist surface
craft,

Another point of the highest Im-
portance is that in a conflict of sub-
marine against submarine the Allled
boats had one great advantage over
the German. Hans Rose and Valen-
tiner and Moraht and other U-boat
commanders, as already explained,
had to spead most of their time on
the surface in order to Keep their
batteries fuly supplied with electricl-
ty, in readinesg for the dives that
would be neceasary when the Allled
destroyers aproached. But the Al-
lfed submarine commander did mot
have to maintain this constant readi-
nesas; the reason it is hardly necessa-
ry to say, is that the Allled submar-
ine had no surface enemies, for there
were no German surface craft oper-
ating on the high seas; the Grand
Fleet at Scapa Flow was carefully at-
tending to that very essemtial detail.
ines were attacked by our own des-
troyers, (bat accidents of this kind
were not numerous emough to inter-
fere with.the operation I Rave
mind. :

The statement seems a!most Hke
contradiction in terms, yet it is
tirely true, that simply because
Alllad submarines did not have
hold themselves constantly ready
submerge, they could in fact
a considerable part of thair
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whereas the Allled submarine, whean rine rmlﬂd; that spame treatment

on its hunting grounas, spent all of
the daylight hours under water, with
only the periscope visible from time
to time for a'few seconds. Just as
the Germpan U-beat could *“‘spot™ an
Allied destroyer at a great distance
without being itself seen, so could
the periscope invariahly see the Ger-
man submarime on the surface long
before this tiny object came within
the view of a U-boat conning tower.
Our submarine commander could re-
main submerged, sweep the ocean
with his pariscope untll he picked up
the German enemy; then, still under
water, and almost invariably unseen,
he could steal up to a position within
range, abd d a torpedo inte
its fragile side. The German subma-

PHE AIR STATION AT BREST

Breat became the most im-
portant port for the debarka-
tion of American troops and the
naval aviators convoyed thou-
sands of our dough boys up to
the rocky entrance of the har-

bor.

CAPTAIN FRANK TAYLON EVASE
Who commanded our great avia fax sssambly sad regefr buse st

Faublec,

Frazce.

which it was itself administering to
harmless merchantmen; it was tor-
pedoed without warning; lnasmuch,
however as it was itself a belligerent
vessel, she proceeding viclated ne
principle of intermational law.

The Allied submarines, like many
other patroal eraft, spenat much eof
their time in those resiricted waters
which formed the entrances to the
British lales. Thelr favorite places
wére the Eaglish Channel, St
George's Channel, which forms the
mﬂh::n -nt::.nu to the Irish Bes,
an e northern passageway be-
twean Scotland and Ireland. At th
points, it may be the

thus almost the only places where the
German wsubmarines had much
chance of attacking single vessels.
The territory was divided Into
squares, sach one of which was in-
dicated by a letter; and the sectlon
apsigned to each submarine was
known as its “billet." Under ordi-
nary cireumstances, the Allled sub-
marine apent all ita time, while
patrolling, on its awn particular
“billet™; guly In case the pursait of
an epemy led it outaide the “square,”
was it permisasible to leave. Allled
submarines alse hunted the U<boats
in the North Sea on the routea which
the latter had to take in coming out
or returning through the in
the German mine fieids of the Hall-
goland Bight, or WHI the Skag-
gerack. Ter vy :
Copyright, 1830, by the World's
Work. The copyright of thess ar-
ticles In Great Eritaln ls strictly
resarved by Pearson's Magazine,
London; withdyt their permission ne
quotation may be made. Published
by apecial arrangement with the Mec-
Clure Newapaper Byndicate. :
(To be Continued) -
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The wise contractor will always be
careful to provide a comfortabls
parking ground for his workmen's
automobiles, even if he had to go

A fat kitchen Hes poverty for a
.—-l“““ Proverb.

WHY PALE
RUN-DOWN
THIN WOMEN

NEED VINOL

It Enriches the Blood and




