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STDE-L.UNGHING OF SHIPS FROM 4 FREE FLOATING PONTOON

/[This 1s a traslation of an article writton by
%. Yu. Leyzerman in Sudostroyeniye (Shipbuilding),
No 11, Leningrad, iov 1959, pages 55=58.7

Recently several ships with 2 launching weight of
400 tons have been launched into water by means of & spo-
cial arrangemcent whose principal part 1is constituted by &
froc floating rcctangular pontoon with a carrying capacitiy
of 600 tons.

The ship-launching operations based on this arrange-
ment consisted in the following.

The ships were built in a covered-in slip, hauled
stern first to an open-alr yealn behind the slip and trags-
ferecd sideways (Figs. 1, 2¥ [pages 55 and 56 of Sourcg
onto a partly flooded pontoon set in a fixed position.

The pontoon was towed by cutters to the launching site ==~
deep water, where the ships were launched sideways.

The clements of the launching arrangement and the
operations rclated to the launching are described below,

The shipways in the building slip consisted of
several rail bogies linked together by coupling bars, pro=
vided with build-in hydraulic jacks, and supporting the
transverse keel=enclosing beams serving as supports for the
ship under construction.

% number of timbers installed during the building
period in accordance with the requirements of agseabling.
teochnology were removed from underneath the ship before she
was led out onto the open-air yord. . The ship was left
resting on a minimal nuabor of supporting timbers, deter-
mined in accordence with the hull strength and the carrying
capacity of the timbers themselves.

The open-air yard behind the bullding slip (Fig. 1)
consilsted of two horizontal and one inclined sectors. To
lead out the ship from the building slip, rail-track
groundways were l1aid on the upper norizontal sector, which
has a rock foundation, flush with the bullding-slip ways.
To transfer the shlp onto the pontoon, the open-air yard 1s
provided with four traversing rail tracks running through
a1l three sectors of the 'yard and termination at the
pontoon.
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Tho lower horizontal scctor was located half-way
over the water's cdge and donsistcd 6f four rows of pilings
carrying; in thelr above~water part, the yail tracks. The
four rows of pilinge stretched out heyond the water'd cdge
for 12 moters, thus providing a support_for the pontooh.

The launching pontoon (Fig. 3) [Page 56 of sourcg/ -
was roprecsented by ‘four-cargo barges with carrying capacl-
tica of 150 tons cach, joincd together by beams and cover
plates, and addpted in this foram for launching ships.

The strength of the pontoon was fortified through local rc-
inforccoments in the form of gtiffened cross members and
gtanchions mounted in the plancs of the rail tracks, and
additional couplings. The pontoon was gubdivided by bulk-
heads into 12 watertight compartments: the four ballest
eompartnoents served for flooding with water, while the othor
compartnents served as auxiliary oncs for agsuring the proper
trin of the pontoon-ship system. The compartments flood-
able by water werc cxecuted in open form (without battening
Jown their hatchways). :

The filling of the ballast holds of the pontoon with
1iquid ballast and the draining of thesc holds is carried out
by a combined water-pouring and -draining system on the
pontoon, consisting of a plping (Dy = 120 millimeters)
and a floating pumd installatlon.

Prior to hauling the shilp onto the pontoon, the
latter was placed over the supporting basls [Eubmerged part
of piling row§7, with its rail tracks positioned flush with
the rail tracks on the quay. Thercupon the ends of these
railtracks were joined together by removable side cover
plates. The adjustment of the pontoon flush with the quay
woe carricd out by pumping liguid ballast into the ballast
holds.

Tae pump installation consisted of two pumps with
e combined delivery capaclty of 600 meters an hour, recei-~
ving branch plpes, distrihuting box, piping, and a control
board, all mounted together on a small pontoon bridge.
The branch plpes of the distributing box were joined to
the piping on the pontoon by flexible hoses (Dy = 150 mile~
limeters).

The leading out of the shlp from the covered slip
onto the open-air quay (Fig. 1) was carried out by the glip's
overthad cranc by mncans of trantion ropes measuring 20 nil-
1imeters in diameter. The ropes extended from the
transverse crosshead of the boglie train through concrete-
type tackle to the hook of the cranc. The mutually coupled
bogies were set in motion by raising the hook of the ever-
head crane.



P

On the open-air quay's upper horizontal scctor the
bogics werc romoved from under the ship by substitutlon
of fixed woodén cages. The thus ffced bogles werc turncd
00 dogrecs and adjusted for transforring the ship onto the
pontoon., Therecupon the temporary wooden cages were removed
From under the hull and the ship's welght was again left
resting on the bogies. The transfer of the ship onto the
pontoon (sce Figs. 1 and 2) was carried out along four
traversing rail tracks by neans of the overhcad cranc.
The ropes extended from the bogics on the sccond and fourth
tracks through the tackle to the hook of the cranc.

On cach track the weight of the ship was supported

by a kecl-cnclosing bean lashed to the ship's hull and

transnitted through tilting becarings to the hydraulic

jacks of two bogics. The tilting bearings ensurcd o gnooth
transfer of the ship from the upper horizontal secctor onto
the inelined scctor and fronm the inelined scctor onto the
lower horizontal sector, in such a way as to avert hull
fracturc.

During the travel along the rail tracks, a fixed
initilal oil pressurc was naintained in the cylinders of
the hydraullc jacks of the bogles, so as to cnsurc an
optinal positlion of the neutral axis of the ship's hull.
This averted any possible hull fracture that might be caused
by irregular sagging of the rail-track shipways.

"mile traveling down the slope the ship was res-
trained by the slip's other overhead crane by means of res- -
training ropes measuring 6 millimeters in dianeter. The
ropes cxtonded from the bogics on the second and fourth
tracks through tackles to the cranc's hook. The movement
down the slome was carried out through a simultancous paying
out of the restraining ropes and picking up of the traction
ropes., In addition, to assure a smooth launching, the
ghip was held back by three "gerapors" (sand-filled metal
boxcs). The amount of the pallast (sand) was so sclected as
to causc the friction force crecated by the scrapers during
the travel to excced the component of the launching weight
in the direction of travel down the slopc by two to three
tons, thereby cnsuring slowed-down travel. The "scrapers"
werc attached to the rear bogies on the sccond, third and
fourth tracks by ropes measuring 26 millimcters in dianeter,
and they started to operate at the moment of the passage
of the ship from the upper horizontal scctor to the inclined
gector. For their movement along the rails the scrapers
were provided with slideways.

The transfer of the ship onto the pontoon was carricd
out after several reslingings of the traction and res-
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training ropcs on the hooks of the overhead crancs.

On the sccond horizofital scctor the scrapers worc
detached and a third pair of bogles was placed under every
keel~cnclosing bean (Fig. ob), This onsured a morc uniforn
transfer of the launching lead onto the rows of pilings,
and approximated the conditions of launching on bogles to
the conditions of launching on solid slipways -- without
Jjarrings. After the installation of the third palr of
bogics, the ship was hauled onto the pontoon and her sides
wore lashed tightly thercto. A4rresting chocks werc placed
unicer the whecls of the bogies. At the samc time, the boglcs
were attached to the keel-cnslosing beams by rigid and
flexible couplings; the launching trigger wes installed and
raised.

The launching trigger (Fig. 4) [page 57 of Sourcg/
i1s constituted by a systea of levers raised on a coupnled
rope. The ropc circuit includes a discengaging link in
the form of a catch hook., Prior to the launching the trigger
restrained the nmovenent of the ship when the lattor was
frcod fron the lashing ropes and arrcsting chocks and when
the pontoon had heeled over, by receiving the component
of launchins weight in the dircction of travel if nced be
and nmaking it possible to carry out the launching fron any
one listing side of the pontoon, .. hawser extended from
the releasce lever of the cateh hook to the quayside. The
trigger was activated nanually by pulling at the hawser
with a force of four or five kilograms.

After the ship was hauled onto the pontoon and
fastencd thereto, the rall cover plates werc removed.
Ligquid ballast was then puaped out from the ballasgt holds
of the pontoon. ) ’ , o L
: © 4fter the ballast conpartacnts were completely
drained, the pontoon -~ together with the ship it carried
~- had pisen in thc water by about 100 meters; thls was a
distance sufficicnt for floating away without being inpeded
by thc underlying supporting bagis. The pontoon and ship
roge on even keel., The tria of the pontoon-ship systen was
aligned, on the basis of prior calculations, by adding 70 tons
of solid ballast during the period of assembling of the
pontoon. . - I . BT

‘ After the flexible hoses of the distributing box
of the pump station were detached from the piping, the pon-
toon was towed by cutters to the deep-wator .launching sitc.

The stability of the nontoon-ship systea durlng the
towling was characterized by an initial rnetacentric height
of 7.08 mcters, and it was comparatively high because of
the considerable width of the pontoon. ‘ . ’
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. The following launching operations were carricd
out at the launching site (Fig. 5) [Poge 57 of Sourcg/.
The pontoon, together with the ship, was noorced by ropcs
ticd to the gquaysidc bollards: thc pump installation was
brought closc to the pontoon and connceted through flexible
hoses to the pontoon's piping.

For safcty's sake, the apparatus for controlling
the punp installation was transferred onto the quay, 80
that the pumps werc operated by remote control. The ship
was freed from 1te lashings and restraining chocks, 80
that it was left only under the control of the trigger
dovice. Lfter the pontoon was vacated by the personacl
working thereon, the pumps of the pump installiation wcre
turncd on so as to pump water into the two ballast conpart-
ments on the port side of the pontoomn. _

In neasure with the flooding of the conmpartaents,
the pontoon with the ship began to heel at an anglc which
reached two degrees after two ainutes. The angle of heel of
the pontoon was deternined visually in accordance with the
rcadings of a special panel in the forward part, which
indicated the extent of listing of the pontoon.

After the above-mentioned angle of heel was reached
by the pontoon, the trigger wes activated by pulling at the
hawser from the quayside. The thus rcleascd ship listed
over and, zaining speed, rolled down fronm the pontoon
(Fig. 6) /Page 58 of Soupg/., The pontoon recoiled to the
onpositc side, dragging with 1t the pusp station Joined to
it by flexible hoses. :

During the movenent of the ship on the pontoon, the
latter acquired a forced 1list which rcduced the height of
impact of the ship on the water surface, The stability of

“the pontoon-ship system at the commenceonent of the launching

wag characterized by a metacentric height of 5.9 neters,
and it remained sufficiently high despite the prescnce of
free surfaces. The maximal roll of the ship at the nmonent
ghe slid down from the pontoon amounted to 25 to 40 degrees;
the roturn angle of roll was 25 to 30 degrees; the naxiaal
roll of the pontoon was seven to elght degrees; the period
of launching lasted five to six meconds; the height of
impact of the ship amounted to ninus 0.25 to 0.30 mceters.
The latcral movenent of the ship was cight to 10 meters,
The comparatively small rcturn angle of roll of the ship
is to be explaincd by the presence of a 40-ton weight under
the ship's hull -- the bogies and keel-enclosing cross
bearns.

After the launching the cross beans and bogics were
renoved from under the ship by means of a cranc, and the
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nontoon togethod with the pump station was towed back to
its resting plaec %~ on the underwater pilings.

Conclusgions

1. The launching arrangement described in the pre-
sent article, which is very economical in terms of cost
and time, can be rccommended for cases in which the shallow=
ness and unsultability of the waterfront of a shipyard
do not make it possible to carry out within a short period
of time and without high capital cxpenditures the construc-
tion of any tricd and tested arrangement for the side
launching of ships,

2. The launching of ships from a free floating pon-
toon can find application under definite conditions, and it
is also of theorcetical intercst, because it is a further
doveloninent of the existing mothods of side launching and

.popresents & more gencral and, at the same time, more com-

plex method requiring theoretical and experimental inves~
tigation,
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