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three lines, and finally the contral lines supporting the
keal BI‘..‘ﬂllll forward and aft of these side lines nearly
the entire lougth of the deck. These rams nre all con.
neoted bﬂ'l!thﬂ' 'W A COMmMan u:]ru!nm 4 ;‘i*‘ ﬁth’.t with
“‘l“’f’» by means of which they may be separated into
oer.hm groups. When the pontoon is sunk and the
weight of the ship is on all these rams, if the entire Ky
tem is conneoted together, it is evident that if there be
nore pressure on one ram than on another this pressure
will be equal throughout the wholo system. Mr. Ends
idea is that the ship will not be carved in the direction
of her length unless the rondway gives way undor her, A
first class roadway is therefore indispensable, and this
having been provided no superior longitudinal strongth
is required in the traveling cradle. But the weight has
to be distributed over the six rails whioch eonstitute the
track, the two outer ones of which are twenty-uine feet
apart, To do this it is necessary that the traveling ern.
dle shall be composed of strong transverse girdors spaced
six foot nine inches apart from centro to contre, I we
suppose a 8,000-ton ship npon such & oradle, having
thirty transverso girders spaoed s above under the whip's
hottom, the problem will be to cause each one of these
girders to carry 100 tons, or, in othier words, o transfor
the excess of weight concentrated amidships to the ends
of the orndle, where the vessel is lean and lncks weight,
This problem is ingenionsly solved in the following max.
ner. When the traveling erndle is ran on to the pontoon
each of the central girders comes oxactly ovor sevon of
the rams, whils the end girders have only one ram ander
them, ns the keel only is to be carried by these girders,
By muking the one ram equal in ares to the aggregate
avea of the seven rams under each oontral girder, it fol.
lows that the gingle Inrge ram will, with the same water
pressure, lift as much as the seven ftogether, and that if
they all have a common pressure the one large one will
lift no more and no less than the central soven. A few
of the girders nearer to the bow and stern have only five
rams under them, and these five have an aggrogate ares
only equal o that of one of the lnrge rams.  Where the
ship becomes narrower there aro only three rams under
ench beam, the aggregate area of the three rams, how.
over, being precisely equal to that of one of the single
rams ot the bow or stern, where only one support is avail.
able—namely, under the keel. Now, if all these rnms
with their dinmeters thus relatively ndjusted be foroed
up with a gentlo prossure against the l!mip while she is
still floating, and the water valvo admitting the pressure
be locked until she is lifted up by the pontoon oat of the
water, it is evident that her weight will be ovonly dis
tributed throughout from stem to stern—that is, every
six foot nine inohes esch ram, and each sories of rams,
i 100 tons weight.
'l"\::“h“ now got the weight of the ship evenly borne
b,thnponhmn,bﬂllllﬂhllhh run off from this
.uppmouhucndhonwthnlltay.th next problem
i to tranafer her weight from the pontoon to the eradle,
50 a8 10 obviste the nocessity of earrying the hydraulie

other gimple but very ingenious arrangement comes into
oporation. The heads of the rams do not come into
direct contact with the girdors or the ship, but over every
vl i i vorkioal serew Jm‘u whioh pasais g N-Ilullﬂh i
girder, and whon prossure is applied by the ram the head
of the jaok is pushed up against the bottom of the ship.
Ench of the largest sized cradles will therefore be sup-
plied with n number of serow jacks squal to the whole
number of rama in the pontoon, the smaller oradles hay.
ing & lossor number, and when sny oradle is run on to
the pontoon it is stopped and secured by a very simplo
looking arrangement, so that each one of the serews comes
directly over n ram.  The serew jnok resembles nothing
#0 muoh s an orchostral musio stand, for it has » fat
head, formed of steal plate, nnd which in practics would
be about throo feet square.  This head plate is sooured
on the top of the serew by means of  toggle joint, which
enablos the plate o adjust itsall to any angle presented
by the ship's wide, just ns the book.rest on an invalid
chnir onn bo adjusted.  In order to prevent damnge to
the ship from abrasion, the top of the plate s cushioned
with rubbor or eanvas, so that it perfootly adjusts itself
to the ourvature of the voasol. The stem of ench of thess
sorew jnoks is provided with an adjusting nut, which is
run up against the upper ond of the serew near the plate
il whon the rams are down theso nuts stop the descont
of the jaok by their contact with the top side of the girder
on which they will rest.  Whon the ahip is floated in
over the oradle the hoeads of the serow jncks, with the not
banonth saoh, nre all down resting on the platform of the
ernille, with their stems hanging below in the water,
direotly over the rams. A small smount of water prossure
put upon the rama raises all these sorow jaoks with their
hond plates prossed up against the bottom of the ship snd
throughout the entire length of her keel. This having
been done, the valve admitting water to the rams is
closed 8o that the water oannot esoape, and the pontoon
in then pumped dry and the ship ralsed out of the waler,
supported on the sorew jaoks, which in their turn are
supported by the hydraulio system in the deck of the
poutoon. In this position the nuts will be found to be at
varying heights above the tops of the girders. The nut
aro therafore serewod down with the undersides resting
on the girders, whiob in effect constitute the platlorm of
the erndle, The valves of the rams sre now opensd, and
the prossure boing relieved, the rams retire downwards
and the welght of the ship is evenly and without alters.
tion teansferred to the platform of the orndle,

girdors is supported by twelve strong spieal springs rest.
ing on the bearings of twolve of these whoals, and as
vach girder earries but 100 tons of the dead load, sach
wpring transfers to & whoal aight and a hall
spring requires twenty tons to olose it, and
of five inches. When the rama are withdrawn the weight
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