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rBE LEIXOE8 JlIlEAKWA:l'ER, l'O�TUGAL. 

One of the most striking mechanical works is 
the great crane TitoD, which is now at wOl'k 
in the port of Leil[oes, Portugal, employed in 
placing tht; artl Heial stoM blocks, 50tons weight 
each, for the coestrnction of th� breakwater. 
.. Nothing is more imposing," says a spectator, 
.. than to see this extraordinary mach;oe traUB
terring itself along the rails., swinging in all di
rections, raising enormous blocks of stone. and 
sinking thelll slowly in the ocean to construct 
the walls of this remarkable mole." . 

The larger armof the crane measures 4.6metem 
rrom the axis of the machine, a,nd the shor�r 
22� meter�, making a total length of 68j4 me
ters. Its height frOID the center is 5� meters, 
and at the extremities 0-81 of a meter. . It haa 
a counterweight consisting of solid Jlla$onry. It 
rests upon a. circ\llar tower, and tUrns UpOD 16 
wheels of steel, in groups of 4. The vertical 
axis gives lateral movement to this enormous 
appara.tu!i. The superior pa.rt rests upon 3S 
wheels, arranged in groups 0[8, which run upon 
8teel rails. Mounted Llpon 
the rear arm are two steam 
engines, of 50 horse power, 
which work the machinery of 
the crane. Its total weightis 
450 tons, and the lar�er arm: 
ha.s sutllcient stren gth, as we 
have said, to place and move 
blocks of 50 tons a distance 
of 27 meters, requiring for 
this operation, II-fter the stone 
is f!l.I;t�ned, 16 minutes 20 800-

oDds frow the time it is r..t· 
t!l.ched to the cbaios. 

OUI' engraving represents 
the erane at work upon the 
mole. It was constructed by 
the Fives-Lille Co., Franee. 
Our enltrav i ng is from La. 
Ilu9truc:ion Eapanola '!I Arne· 
1'icana .. 
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ROLLING PLA:l'FORMS AND 
AllMOR·CLAD BAr'l'EUEB. 

The Corm of battery de
scribed in the following arti· 
cle is in a.ccorda.nce with the 
plR.n� of CQwlQamler Mongill, 
in which be proposes t he use 
of a platform rolling over an 

iro n trarJk. The project that 
he has studied admits Qt the 
putting in battery of a 6 inch 

Fig. i.-ROLLING I'LATFORK. 

Fig. 2.-ROLLIBG ARl[QR.CLAD BATTERY. 

THE LEIXOES BREAKWATER, PORTU�AL. 

© 1887 SCIENTIFIC AMERICAN, INC. 

[JANUARY I, 1887-

De Bange gun, moqnted upon a siege ca,rriage 
and provided with a. hydraulia brake. The 
platforIl). properly so called Is, as. he e.xplalns 
it; eSBentially rormed' of a trlLwe composed of 
fonr iron plate and an!l'le iron girde.rs, whic h in
t.ersect each other in pairs at right angles, alld 
tbe extremities of which are connected by It 

oover of iron plate (Fig. 1}, 
This frame is provided with a ci rcular e:ban

oel, likewise of plate and angle lton, whosecen
tel' is the virtual pi vot of the carriage. Exter
nally to this chanDel, the platform is covered 
with- stria.ted iron plate, and interna.lly with a 
woodl'n Ooor. In the channel there moves a 
caat steel ring, wllich is centered by 8. system of 
guide wheels. and rests upon the bottom of the 
channel through t,he intermedium of five roll· 
ers, two of w hich are under the wheelS of the 
carrIagfl, one under tl:>e butt end, and tbe two 
other� a.t equal distances from the pre(Jedlng. 
'When the carriage is in battery, the two wheels 
and the butt bear upon the ring, thus permit. 
t�Dg oi. quickly giving the piece every possible . 

direction of aim ie a horizon
tal positiQn_ The platform is 
supported hy fQur pairs of 
wheels, the alClu of two pairs 
of which are at right angles 
with those of the other two. 
Owin g to a very simple me
chanism, it Is po-ssible, at will, 
to make each of the wheels 
bear upon the rail that eor
responds to it, Ot· to r aise it 
8. few fractions of an inch 
above it. 

From such an arrangement, 

it resl1lts, in the first place, 
that the-direction (1f tbe plat
form can be cha.D�ed Qn a 

crossing of tw'o tracl.s at right 
angl€'s, and conaequently can 
be easily moved about at the 
bott'1m 01 a trench ; and, sec' 
ond, that it posse!st's great 
stabiJity at the moment of 
firing, although maneuvered 
on a. system oC ordinary rail
way tracks spaced'· five feet 
8.part. 

The positions for firing I\� 
marked upon the main track 
by a �tDall crossing analogous 
to that- for the change of di
rection. Whell the piece is 
to be fired, the eotire eight 
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