
E. MURPHY, INVENTOR OF THE STEADY
FLOATING STRUCTURES.

to a depth where the waters are absolutely-
stable and arenot subjected toany actionby
the oscillation of the ocean surface. It is
sufficient tounderstand the efficiency of the
operationby recalling that the action of the
billows on the superstructure is annulled by
resistance of the deeplysubmergedportion of
the floatingstructure. The deeper this sub-
mersion the greater the resistance, for the in-
crease of depth itself increases the weight of
the water, with the result that the lower
structure suspendedin this medium becomes
more and more immobile. This theory is
supportedby numerousdemonstrations."

Take the case of a district wanting a har-
bour to whicha railwaycanbe madewithout

A MARVELLOUS INVENTION.

THE MURRAY MARINE STEADY FLOATING
STEEL STRUCTURES

A Revolution In Marine Engineering.

When Christopher Columbusgot off the egg
incident, we all know what happened. The
remark of aprominent American naval com-
mander after hearing an explanation of the
Murraysystemvividlyrecallsthestory. "Been
stickingup in front of us all our lives," said
he

''
and wehave neverseenit."

Bytaking advantageof this thingwhichhas' beenstickingupin front" of the wholeworld
for centuries, theScottish-American engineer
Mr.Murray,claimsthathe has found out how
to construct floating breakwaters, floating
docks,coaling stations, lighthouses, wharves,
forts, piers, every kind of constructionknown
to the art of the marine engineer. He claims
for them all perfect stability, as well as
absolute safetyin themostexposedsituations;
acomparative cheapnessof cost whichisphen-
omenal and must be revolutionary;andun-
failing success by reason of their immunity
fromall vicissitudes of theusualconflicts with
the ocean.

An American writei 'in the "Shipbuilder
"

describingthis invention with force andclear-
ness, says:—

"Agreatbasicprinciplehasbeendiscovered,
namely, how to use the enormous water
pressure at a depth in the ocean to provide
static resistance that counteracts the possible
oscillation due to waveaction at the surface.
By going deep enough down with buoyant
steel caissons into the tranquil lower waters
of the ocean that liebelow the comparatively
shallow surface stratum of wave disturbance,
and by constructing these steel caissons so
that theyhave at their base awide-projecting
and heavily weighted flange on which the
superimposed water rests with ponderous
weight,exertingat 32 feet below the surface
a pressure of 2,160 poundsper squarefoot, or
at 60 feet down a pressuie that exceeds
two tons per square foot,Mr.Murray ineffect
secures a steady-floating foundationon which
any superstructure,properly designed to min-
imise the wave blows, may be placed,be it
lighthouse, breakwater or fortress. Such a
foundation opposes the dead inertiaof its own
weight and the weight of the water resting
uponit,to such a degree,that the waveblows
above arepowerless to disturb theequilibrium
of the floating body as a whole. It is the
familiar principle of the iceberg, but with im-
portant improvements on nature's plan, for
there isonly alight, buoyantair space at the
top, nine-tenths of the weight is thrown to

the base,and this baseitself is widelyproject-
ed beyond thecentral caisson, conditions all
three of which mark gains towards stability.
Thus we attain steady flotation, and can
secure for a hundred and one uses decks or
platforms rising from the surface of the sea
that defy oscillation above because of the
static resistance deeperdownoffered by their
motionless andrigidly connected foundation."

A writer in a French magazine, who des-
cribes how he was sceptical at first and how
he was easilyconvertedinto astrongbeliever,
sums up thus:" The constructions are intended to resist
all the perturbations which are produced on
the surface of the ocean. It might seem at
first sight that not only are these results im-
possible toattain,butthat they areincontra-
diction with what has been admitted up to
the present in oceanography. However. Mr.
Murray has triumphed over the difficulties
simplyby submerging his floating structures

anyof theexpenseincidental totheapproaches
to a natural harbour, such as the tunnel at
Lyttelton,for example. How such a case is
provided for is shown in our illustration.
There you have abreakwater outin theoffing,
and railwa}?- wharves floating out from the
shore, and inside these structures there is
perfectly calm water. Thanks to the basic
principle, the breakwater and the other
structures are doubly anchored. First, they
are anchored naturally by the deep water,
which so neutralises the shocks of the sea
at the surface, that there is no"pull" on
the structure : secondly, they are anchored
artificially to the bottom, resisting the set of
the currents, tidal and otherwise. In the
second respect, theanchorage,thesestructures
have the advantageovera floatingship, that
they can use anynumber of anchors thatmay
be desired. As a matter of fact, they are
anchored byblocks of 50 tons (and more) of
concrete:anchored to the solidrock,practical-
ly, the rock being of the engineer's making,
beingpart of the construction.

Howlong willthey last ? As longas steel
endures. This may be ensured by regular
painting of the surface between wind and
water, a process easily compassed in fine
weather, after pumpingout the water-ballast
in the caissons. The heavy portion below
gets crusted thickly with barnacles and such
growths of the sea, which have the effect of
preventing rust, consequently the more the
barnacles the better for the life of the
structure.

When the trade demands extension there
is no difficultyat all. Allthat theauthorities
have to do is to tow the breakwater further
out and, buildingothers, asmany as may be
required, toanchor them in the properplaces.
Of course they need not be continuous, for
with a hundred feet of space between these
the bigwaves,after passing, tumbleharmless-
ly to pieces. Moreover they maybe anchor-
ed in any formation : line or echelon,or any
other,andatangles suitable forminimisingthe
effect of tides and currents.

Much of the current passes underneath, it
must be borne in mind, and when there is
travelling shinerle and sand— those bugbears
of all modern breakwaters

— they pass t
by

harmlessly in the ordinary way as if there
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