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ABSTRACT: This invention relates to the construction of a 
composite ship, comprising a motive pusher or after part, 
which houses propulsion machinery, steering gear and con 
trols, and at least one cargo-holding part which comprises a 
bow provided with mooring and anchoring equipment. The 
several parts are attachable together rigidly or with a degree of 
vertical flexibility to provide a composite ship which is stable 
and controllable at sea and in port. 
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CONSTRUCTION OFSHPS 
An object of the invention is to provide a motive part which 

when separated is an independently seaworthy vessel, by the 
provision of a suitable bow formation lacking in the motive 
parts of known composite ships. 
The invention provides, as the motive part of a composite 

ship, a seagoing vessel having a hull equipped with propulsion 
machinery and steering gear, said hull having a bow formation 
comprising static latching means adapted automatically to 
connect the vessel to a complementarily formed stern part of a 
cargo-holding vessel below water level, and mechanical means 
adapted for the connection of the vessels together at deck 
level, said connecting means serving jointly to afford trans 
verse and longitudinal abutment and resistance to sheer, tor 
sion and longitudinal bending. 
The underwater connecting means may include, at the fore 

foot of said bow formation, a downwardly open recess adapted 
to receive a complementary upward projection at the stern of 
said cargo-holding vessel, formed to transmit forces laterally 
and rearwardly to said projection. 
The invention also provides a cargo-holding vessel adapted 

to be propelled and maneuvered by a seagoing vessel as 
aforesaid and having complementary stern formation and 
deck connection means; and a composite ship comprising 
such two vessels when connected together. 

Various proposals have been made for the shipment of 
cargo at sea in composite vessels comprising a motive part 
(usually a pusher or stern part) which houses the propulsion 
machinery, steering gear and controls, and at least one cargo 
holding part. Said cargo part or a foremost one of a series of 
such cargo parts may comprise a bow part, or such bow, pro 
vided with mooring and anchoring equipment, may be pro 
vided as a separate part. The several parts are attachable 
together either rigidly or with a greater or less degree of verti 
cal flexibility to provide a composite ship which is stable and 
controllable at sea and in port. . 
The basic concept of such composite vessels is that the mo 

tive part should be better utilized, in that it is not immobilized 
during loading or unloading of a cargo part, but can be trans 
ferred and attached to another cargo part ready to be moved. 

Hitherto it has not been proposed to provide a motive part 
which is a self-contained seaworthy vessel, and the motive part 
has been so constructed that it is unsafe except in the shel 
tered waters of docks and ports. 
An object of the present invention is to provide a composite 

vessel comprising a motive part which has a bow formation 
such as to render said part capable of proceeding safely to sea, 
and a cargo-holding part the after end of which is adapted for 
firm connection to said bow formation of the motive part. The 
latter is thus enabled, if required, to leave one cargo-holding 
part in one port, and proceed by sea to another port whereat it 
can be connected to another cargo-holding part. Alternative 
ly, the motive part may be adapted to serve as a tugboat, for 
the several purposes of such a tugboat, including the towing 
by line of the aforesaid cargo-holding part or of barges or 
lighters. 
The invention provides, for use as the motive part of a com 

posite ship, or independently, a seagoing vessel having a hull 
equipped with propelling machinery and steering gear, said 
hull having a bow formation comprising static latching means 
adapted automatically to connect the vessel to a complemen 
tarily formed stern part of a cargo-holding vessel below water 
level, and mechanical means adapted for the connection of 
the vessels together at deck level, said connecting means serv 
ing jointly to afford transverse and longitudinal abutment and 
resistance to sheer, torsion and longitudinal bending. 

In a seagoing vessel as aforesaid, the underwater connecting 
means may include, at the forefoot of the bow formation, a 
downwardly open recess adapted to receive a complementary 
upward projection at the stern of said cargo-holding vessel, 
the recess being formed to transmit force laterally in both 
directions, and rearwardly, to said projection. Said bow for 
mation may comprise a V-form stem adapted to engage in a 
complementary V-form recess at the stern of said cargo-hold 
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2 
ing vessel. Alternatively, said bow formation may have at deck 
level a substantially straight transverse portion adapted to 
transmit propelling force, said portion projecting forwardly 
and laterally over a substantially V-form stem. 

In such a seagoing vessel, the bow formation may have a 
transverse peak bulkhead forward of said recess and a ballast 
tank capable of being filled and emptied to vary the fore-and 
aft trim of the vessel to effect respectively engagement and 
discngagement of said recess with the complementary projec 
tion at the stern of the cargo-holding vessel. Said ballast tank 
may have valve means controllable from deck level and a duct 
whereby it is rapidly dischargeable by gravity into a sternward 
tank in the vessel for rapidly varying the fore-and-aft trim 
from a bow-down attitude to a bow-up attitude for disengage 
ment of said recess from said projection. 

Said connection means at deck level comprise a plurality of 
tension members, in equal groups on each side of the center 
line, pivotally mounted on the forepeak and adapted to be an 
gularly displaced forwardly of the bow for engagement of their 
forward ends with anchorages on the stern formation of said 
cargo-carrying vessel, each of said tension members including 
a tensioning device. - 
A vessel as aforesaid may have a wheel house mounted on 

elevator means for raising said wheel house to afford visibility 
forward over the length of a cargo-holding vessel when 
secured to the bow formation. 
The invention further provides a cargo-holding vessel or 

barge, adapted to be propelled and maneuvered by a seagoing 
vessel as hereinbefore recited and having a formation of its 
stern comprising static means adapted automatically to con 
nect said stern to the complementarily formed bow of said 
seagoing vessel below the waterline, and mechanical means 
adapted for the connection of the vessels together at deck 
level. 
Such cargo-holding vessel or barge may have a formation of 

its stern comprising a rearwardly open cavity which is up 
wardly, forwardly and laterally divergent from the keel level to 
the deck level, and an upward projection in said cavity at or 
adjacent said keel level, said projection being adapted, when 
engaged in said recess in the forefoot of said seagoing vessel, 
to react to force applied laterally in both directions, and rear 
wardly. 

In a seagoing vessel as herein first recited, said connection 
means at deck level may comprise a plurality of tensile mem 
bers, in equal groups on each side of the centerline, pivotally 
mounted on the forepeak and adapted to be angularly dis 
placed forwardly of the bow for engagement of their forward 
ends with anchorages on the stern formation of said cargo-car 
rying vessel, each of said tensile members including a tension 
ing device. At least some of each group of tensile members 
may be disposed in tension parallel to the centerline of the 
vessel. Further, or alternatively, at least some of each group of 
tension members may be disposed in tension forwardly diver 
gent from the centerline of the vessel. 

Said seagoing vessel may further have, in combination with 
said connection means at deck level, a plurality of plates ex 
tending along the margin of the forepeak deck and secured to 
a plurality of straps pivoted on pins parallel to said margin, 
said plates being displaceable to attitudes of forward projec 
tion over said margin which the forward ends of said straps are 
connectable to clevises serving as anchorages on the stern for 
mation of said cargo-carrying vessel. 

In another embodiment of such seagoing vessel, said tensile 
members may have substantially rigid links mounted on said 
forepeak on pivots slidable in longitudinal guide means, and 
having means to apply tensile force to said links, such as 
horizontal hydraulic ram means. Further, there may be pro 
vided opposed ram means operable to relax tension in said 
links. The free ends of said links may have eyes adapted to be 
engaged with removable pins in anchorages upon the stern 
part of said cargo-holding vessel, or hooks adapted to engage 
upon anchorage pins upon the stern part of said cargo-holding 
vessel. 
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The vessel may further have upon said bow at least one pair 
of buttress means, between which said links are disposed when 
extended horizontally forwards to resist lateral forces applied 
to said links, and at least one bar slidably engageable in eyes in 
said pair of buttresses located to hold said bar across said 
links. 
The invention also extends to a composite ship comprising a 

motive part which is a seagoing vessel in any of the variants 
thereof as hereinbefore recited in combination with a cargo 
holding vessel having a stern formation complementary to the 
bow formation of said motive part, also as hereinbefore 
recited. 
The foregoing and other features of the invention will be 

better understood from the following description, by way of 
example, of embodiments with reference to the accompanying 
diagrammatic drawings, wherein: 
FIG. 1 is a side elevation, partly in longitudinal section, and 

broken away to omit multiple holdspace, of a composite ship; 
FIG. 2 is a plan view of the same; 
FIG. 3 is a fragmentary perspective view of the bow forma 

tion of the motive part of said ship; 
FIG. 4 is a fragmentary longitudinal section of the connect 

ing parts of said ship; 
FIGS. 5 and 6 are respectively a plan view and a perspective 

view of the stern formation of a cargo-holding part of said 
ship; 
F.G. 7 is a side elevation, similar to FIG. 1, of another em 

bodiment of composite ship; 
FIG. 8 is a plan view of the same; 
FIGS. 9 and 10 are transverse sections on the lines IX-X 

and X-X respectively of FIG. 7; 
FIG. 11 is a fragmentary plan view of a stern formation of 

the cargo-holding component; 
FIG. 12 is a fragmentary plan view of a variant arrangement 

of connecting means; 
FIG. 13 is a plan view of deck level connecting means for a 

ship as shown in FIG. 2; 
FIG. 14 is an elevation of the same; and 
F.G. 5 is a horizontal section of the deck structure on the 

line XV-XV of FIG. 14; 
FIGS. 16 and 17 are respectively a fragmentary plan view 

and an elevation of an alternative embodiment of deck level 
connecting means; 

FIG. 18 is an elevation showing modifications of said em 
bodiment; and 

FIG. 19 is a transverse elevation of shear restraining means. 
The composite ship shown in FIGS. 1-6 comprises a stern 

wardly located motive part 1 and a forward cargo-holding part 
2. The motive part 1 is fitted with at least one propeller 3 
driven by a power plant housed in the hull of said part, and 
with a rudder 4 controlled by the usual steering gear from a 
deck house 5. Said part 1 has a V-form bow 6 which fits into a 
complementarily formed stern of the cargo-holding part 2. 
The latter consists of a hull provided with a bow 7 equipped 
with bow anchors and windlass means, and its intermediate 
part contains a series of holds 9 with deck hatches 10. 
At the zone of connection of the components 1 and 2, the 

motive part 1 has a bow formation including a stem 11 with a 
recess 12 at its forefoot, as indicated in elevation in FIGS. 1 
and 4 and shown in perspective in FIG. 3. The foredeck 8 is 
substantially flat and of V-form, apex forward, in plan, or at 
least with flat portions along the margins of said deck 8. The 
latching means provided to connect the parts 1 and 2 together 
automatically below water level comprise in the motive part, 
at its forefoot said recess 12, which is transversely disposed 
and has a shallow forwardly V-form, or convex form in plan. 
More particularly, as illustrated in FIG. 3, the recess 2 com 
prises two lateral portions 13 each of which is rearwardly 
inclined from its end nearer the middle to its outer end, and a 
central portion 14, which at least has a forward face perpen 
dicular to the longitudinal centerline of the part 1, the forefoot 
merging, forward of the recess 12, into the relatively sharp 
stem 11. The recess 12 is defined by relatively deeper and 
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4. 
shallower rear and forward walls 15 and 16, the rear wall ris 
ing from the level of the keel, and the front wall descending to 
a horizontal portion 17 at the base of the stem 11, at a 
somewhat higher level than the keel. 
The cargo-holding part has at its stern a cavity 18 the forma 

tion of which is complementary to the above described bow 
formation of the motive part, this cavity being generally as 
shown in FIG. 6. At the bottom of the cavity there is a rear 
wardly extending shelf 19, on the rear margin of which is su 
perimposed a transverse rib 20, complementary both in plan 
and section to the recess 12 in the forefoot of the motive part. 
The upper part of the cavity is constituted by divergent walls 
21, 22 which are disposed to fit fairly closely, if desired with 
the interposition of fenders, about the stem and the bow plat 
ing diverging from said stem, of the motive part 1. 
The rear wall 15 of the recess 12 and the corresponding rear 

wall of the rib 20 are as shown inclined forwardly and up 
wardly, while the forward wall 16 of said recess and the cor 
responding wall 23 of the rib are substantially vertical. The 
bow formation of the part it is substantially of the ice-breaker 
type, the stem 11 having a portion 24 at a substantial inclina 
tion (e.g., about 50-60') to the horizontal up to approxi 
mately the water line, and an upper portion 25 the inclination 
of which is nearer to the vertical. The V-form in plan of the 
bow of the part 1 and the corresponding form of the cavity 18 
at the stern of the part 2 facilitate the connection together of 
the two parts to provide a rigid key joint. 

Propulsive force is transmitted from the part 1 to the part 2 
by the formation of the bow 6 locked into the stern cavity 18, 
and lateral steering forces are similarly applied to the part 2 
from the part 1 by the interlocking, assisted by the form of the 
recess 12 and rib. 20. 
The latter, underwater, connecting means may be in 

terengaged simply by propelling the motive part 1 so that its 
bow 6 enters the cavity 18 at the after end of the cargo-hold 
ing part 2, said cavity serving as a guide to align the two parts. 
Since both parts are floating, the bow of the motive part is able 
to ride over the rib 20 at the after end of the cargo part until 
said rib engages in the recess 12 at the forefoot of said bow 
thus latching the two parts together. If desired an initial dif 
ference in draughts, to enable the forefoot of the motive part 
to clear the rib 20 of the cargo part, may be produced or com 
pensated by liquid displacement within either one or both of 
the two parts, or between one or both parts and the sea, this 
difference of draught thereafter being nullified by further 
liquid displacement either to depress the bow of the motive 
part 1 or raise the stern of the cargo-holding part 2. 
The motive part is of course provided with power genera 

tion means, crew quarters and control means in the bridge or 
deck house 5, as well as mooring and anchoring deck equip 
ment. The cargo-holding part 2. 
The motive part is of course provided with power genera 

tion means, crew quarters and control means in the bridge or 
deck house 5, as well as mooring and anchoring deck equip 
ment. The cargo-holding part 2 may be a single unit compris 
ing the bow 7 with a series of holds. Alternatively, a cargo 
holding part may comprise a plurality of units connected or 
connectable together, one of said units comprising a bow por 
tion as aforesaid. Such a plurality of cargo-holding units may 
have mutual connecting means identical with or similar to the 
means above described for connection to the motive part, so 
that a cargo unit comprising a bow may be connectable to the 
motive part either directly or with the intermediary of another 
cargo unit which, except for connecting means as aforesaid at 
its forward and after ends, has a constant cross section. 
Means operable to connect the parts 1 and 2 together at 

deck level may comprise tension members 26 extending sub 
stantially parallel to the centerline of the ship across the fis 
sure between the foredeck 8 of the motive part, and the after 
part of the deck 27 of the cargo-holding part. Evidently, after 
engagement automatically of the underwater joint constituted 
by the location of the rib 20 within the recess 12, the deck 
level connecting means 26 may be extended between the two 
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parts, and if desired subjected to tension so as to provide a 
firm connection for the maneuvering of the composite ship by 
the propulsion means and the steering gear of the motive part 

. 
The embodiment illustrated in FIGS. 7 - 11 is of a com 

posite ship similar in principle to that above described, but 
with the interconnecting means, between a motive part 30 and 
a cargo-holding part 31, somewhat modified to permit said 
motive part to operate more satisfactorily, when discon 
nected, as an independent seaworthy ship, and preferably as a 
seagoing tug. Otherwise, equivalent parts in this embodiment 
are indicated by like reference numerals. - 
The modified bow formation of the motive part 30 provides 

a forefoot having on the centerline a recess 32 which extends 
aft from a forepeak bulkhead 33 defining in said bow a ballast 
tank 34. The front wall of the recess 32 has a vertical portion 
35 which merges with a relatively large radius into an upper 
rear wall 36 which slopes downwardly to the level of the keel 
60, and further merging sharply at its lower end into the base 
38 of the stem 39. The lateral walls 37 of said recess 32 (see 
FIG.9) are substantially vertical. The upper and forward faces 
of said recess may be lined with a durable and resilient materi 
al such as lignum vitae or Tufnol. The stem 39 rises at a small 
angle to the vertical, between relatively sharply divergent 
sides 40 of the bow, to a level at or adjacent the water level, 
above which the foredeck 41 extends forwardly and laterally 
over the stem to provide a squared nose 42, that is, a nose hav 
ing a straight transverse portion 43 with rounded corners 44. 
The forefoot aft and especially forward of the recess 32 is of 

stout construction to withstand both tensile and compressive 
forces. This forefoot portion, which is effectively a lower stem 
bar, may be forged, cast or fabricated to provide a structure 
rigid in all planes. 
The after part of the cargo-holding vessel 31 is formed with 

a cavity 48, which at deck level has a plan form including a 
straight transverse portion 45 to be abutted by the squared 
nose 42 of the motive part 30, with the intermediary of a 
fender 46 secured about said nose, and bearer members 47, 
for example of durable timber, supported on a ledge 49 ad 
jacent said portion 45. Said plan form is further defined by a 
pair of lateral horn portions 50 extending rearwardly to abut 
the sides of the motive part 30 with the interposition of fen 
ders 5. 
At keel level in the cavity 48 there is a horizontal, transver 

sely extending "drawbar' portion 52 having at its middle a 
longitudinally extending spigot 53 formed to enter from below 
and fit closely within the recess 32 in the forefoot of the mo 
tive part. 
The portion 52 with the spigot 53 is preferably rigidly and 

firmly secured in the lower part of the cavity 48, but may alter 
natively be adjustable displaceable or removable. 
As may be required or desirable, to determine the relative 

attitudes of motive part 30 and cargo-holding part 3 when 
connected together to form accmposite ship, suitable spacing 
means may be inserted between the surface 45 and the nose 
fender 46. Such spacing means may be desirable, for example, 
to set the motive part down by the stern to maintain adequate 
immersion of the propeller 3 during pitching movement. 
The bottom of the cavity 48 forward of the portion 52 may 

be completely open, or may as shown be provided with slots 
54, to permit access of sea water to the residual space between 
the walls of the cavity 48 and the bow of the motive part 30. 
The lower part of said bow may be engaged on each side by 
one of a pair of fenders 55. The presence of sea water in this 
residual space does not affect the buoyancy of the composite 
ship, although it may improve the stability. When the cargo 
holding part 31 is separated from the motive part 30 and is 
being towed, free entry of sea water to the cavity 48 may have 
a stabilizing effect. 
For the connection together of the two parts, the forward 

ballast tank 34 may be wholly or partly emptied, to put the 
motive part in a bow-high attitude while having its bow in 
serted in the cavity 48, to enable the forefoot 38 to ride over 
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the spigot 53. The tank 34 may then be partly or wholly O 
further filled to lower the bow until the recess 32 engages 
firmly over the spigot 53. Deck level connecting means, shown 
as tensile links 56, which may need to be heavy to afford the 
required strength, may contribute to the lowering of the bow 
when swung forward to the positions shown, about pivots 57 at 
their after ends, from rearwardly inclined stowage positions 
indicated at 56a. 
To separate the two parts, after disconnection and pivoting 

back to stowage of the deck level connecting means 56, the 
ballast tank 34 may be at least partly emptied. For effecting 
rapid displacement from a stern-high attitude, as shown in 
FIG. 7, to a bow-high attitude, the water in the tank 34 may be 
quickly and at least partly transferred, by gravity, under con 
trol of a valve 61 preferably operable from deck level, through 
a longitudinal duct 58, to a ballast tank 59 adjacent the stern 
of the part 30, which tank 59 may later be pumped out. The 
tank 34 may also be adapted to be at least partly filled under 
gravity, for example, through a sea cock (not shown) likewise 
controlled from deck level. 
The cargo-holding part 31 may comprise, between the con 

ventional bow and forecastle structure 7 and the stern struc 
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ture 48, 50, a hull having a substantially constant transverse 
section, as shown for example in FIG. 10. The vessel as illus 
trated is intended for use primarily as an orefoil carrier, and 
comprises a series of center holds 9, with hatch covers 10, 
wing tanks 63 for oil, and further tanks 64 below the holds 
which may be left at least partly empty for buoyancy, or other 
wise may contain oil or water ballast. This cargo-holding part 
may, for example, have a cargo dead weight capacity of 6,000 
tons, requiring the motive part 30 to deliver at the propeller 
shaft a force of the order of 2,000 horsepower. 

FIG. 12 shows a variant of the complementary bow and 
stern formations of the parts 30 and 31, wherein deck level 
connecting means 65 are disposed so as to diverge forwardly 
to their anchorages on the barge 31, thus serving better to 
transmit some of the lateral forces and enabling the provision 
of a more conventional and rounded bow on the motive part. 

In order to afford adequate forward vision for navigation of 
the composite ship, over the cargo-holding part 31, which is 
very long relative to the motive part 30, it may be required to 
provide an elevated wheel house 67 as shown in FIG. 7. As this 
may prejudice the stability of the motive part 30 when seago 
ing independently, the wheel house 67 may be mounted on ex 
tensible supports 68, which enclose similarly extensible con 
trol transmission means, and by which said wheel house may 
as required be raised to the position shown or lowered to a 
position on the top of or at least partly within the deck house 
S. 
Means may be provided on the stern of the cargo-holding 

part 31, for mechanical handling over said stern and the 
foredeck 41 of the tug, and particularly for handling of the 
deck connection means S6. Such mechanical handling means 
may comprise a transverse gantry with hoisting means or, as 
shown, a pair of derricks on posts 69, with winch means 70 
mounted on the stern deck. 
The tug-and-barge composite shown in FIGS. 7 and 8 is 

adapted for relatively slow speed, e.g., about 7-9 knots, with 
the tug or motive part 30 adapted for frequent independent 
operation or sea voyages, or for line towing of the barge part 
31 or conventional barges or lighters, and as a tugboat 
generally. Accordingly the form and bow structure of the part 
30, at least adjacent and above the water line, may be robust 
as required for seagoing tugs. Fairing at the connection 
between the two parts is not critical, and the bow and stern 
forms of the tug and barge respectively may therefore be such 
as to facilitate their separate usages. 

In comparison, a composite ship as shown in FIGS. 1 and 2 
may be adapted to serve as a cargo liner or deep sea cargo 
ship, for example, having a cargo capacity of 12,000-15,000 
tons dead weight, and a speed up to 21 knots. The contours of 
the bow of the motive part and the stern of the cargo-holding 
part are therefore such as to provide a composite hull as 
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smoothly faired as possible, for high speed performance. The 
motive part would not normally be adapted for independent 
operation outside harbors. 
An advantage of the cavity form of the stern of the cargo 

holding part is that it is s self-aligning when coupling is to be 
effected at an exposed berth or in choppy sea conditions, as 
compared with the components of composite ships heretofore 
proposed. Further, the provision of a simple, automatic inter 
lock adjacent the keel level facilitates subsequent connection 
and bracing up at deck level, and eliminates external connec 
tions at or adjacent the water level. In the event of rupture of 
the deck level connections, there is a “fail-safe" feature in that 
the two components may be rapidly separated with the aid of 
wave motion and by ballast displacement in the motive part as 
hereinbefore described. 

FIGS. 13-15 illustrate in further detail an arrangement of 
deck connecting means indicated diagrammatically at 26 in 
FIGS. 1 and 2. While such connecting means are particularly 
suitable for connecting together, as a composite ship, a motive 
part which is an independently seaworthy vessel, and a cargo 
holding part, having bow and stern formations as shown in 
FIGS. 1-6, they are also suitable for other kinds of composite 
ship not having the described automatic connecting means ad 
jacent the keel. 
As shown, the connection means include a series of plates 

71 mounted on the foredeck 8 of the motive part, there being 
at least one plate disposed along each margin of the V-form 
bow. Each plate is secured, as by welding, to a plurality of 
straps 72, pivotally mounted each on a pin 73 in lugs 74 which 
penetrate the deck and are firmly secured to oblique 
deckhead ribs 75 as shown in FIG. 15. The pins 73 are thus 
disposed parallel to the margin of the foredeck, but the straps 
72 are bent adjacent the pivots to extend parallel to the cen 
terline of the vessel as indicated diagrammatically at 26 in 
FIG. 2. The plates 71 are displaceable to the horizontal at 
titudes as shown from upright attitudes 71a whereat they may 
be disposed as wavebreaks when the motive part 1 is discon 
nected. 
For connecting the two parts of the composite ship together 

at deck level, when the plates 71 have been extended for 
wardly as shown the free ends of the straps 72 are connected 
by removable pins 76 into clevis members 77 which are them 
selves pivoted on pins 78 mounted in pairs of lugs 79, likewise 
firmly secured beneath the deck to longitudinally extending 
ribs 80. The clevises 77 may each include a tensioning device 
adapted to be tightened to take up adjustment of the straps 72, 
which for this purpose may further be supported on rollers 81 
mounted on the after deck 27 of the cargo-holding part 2. 

Associated with the straps 72, there are provided a plurality 
of tensile members 82 made for example as shown of wire ca 
ble, each of which is mounted on a pin 83 at right angles to the 
centerline of the ship, such pin being supported in a pair of 
lugs 84 which are similarly firmly secured below deck level to 
longitudinally extending ribs 85. Adjacent its pivotal mounting 
each of the members 82 is provided with a turnbuckle device 
86 for tensioning. The free ends of these members 82 are 
adapted to be anchored upon removable pins 87 between 
pairs of lugs 88 which are in a similar manner secured to lon 
gitudinal ribs 89 beneath the deck 27 of the cargo-holding 
part. Evidently, when the large number of the members 82 
have been secured by the pins 87 and the turnbuckles 86 have 
been tightened, tensile stresses due to a tendency of the com 
posite ship to bend upwardly at the connection between the 
two parts, as a result of wave action, is distributed through the 
members 72 and 82 across the entire width of the ship. 
Further, by the firm lodgement of the V-form bow of the mo 
tive part in the complementary cavity 8 of the cargo-holding 
part, the connection is adapted to withstand lateral stresses. 
FIGS. 6 and 7 illustrate another embodiment of deck 

connection means more particularly applied, as shown, to an 
arrangement of a composite ship as illustrated in FIGS. 7 and 
8. This arrangement of connecting means is also suitable for 
connection together at deck level of the parts of other kinds of 
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8 
composite ships which do not have the described automatic 
connecting means adjacent the keel. 
As shown in FIGS. 16 and 7, and also in FIG. 8, the con 

necting means comprise links 56 which are pivotally mounted 
on preferably removable pins 57 so as to extend parallel to the 
centerline of the ship, and in equal number on either side of 
said line. The pins 57 are adapted to be supported in guide 
members 9 having longitudinal slots 92 wherein are slidable 
blocks 93 having circular bores in which the pins 57 are 
housed. Associated with the blocks 93, and firmly mounted on 
the foredeck 41 of the motive part 30 there are a pair of 
hydraulic rams 94 disposed to apply tension to the links 56 by 
their piston members 95, when extended, bearing on the 
blocks 93. There are also provided a pair of opposed rams 96, 
the piston rods 97 of which are adapted when extended to 
bear on the blocks 93 and (the rams 94 being contracted) to 
relax the tension on the links 56. There may also be provided 
as shown in FIG. 16, between each pair of links 56 shackle 
means 98 by which initial or additional tension may be applied 
to the links 56, or by which if required the links may be lifted 
after removal of the pins 57. Each of said links 56 may be up 
wardly and rearwardly pivoted, about the pins 57, when the 
motive part 30 of the ship is disconnected from the cargo 
holding part, to a stowage position where the links may rest at 
least partly upon buffer members 99 supported above the 
deck 4. 
When the two parts of the composite ship are to be con 

nected together, the links 56 may be brought to horizontal at 
titudes in forward extension over the stern part of the deck of 
the cargo-holding part 31, the free ends of the links 56 having 
eyes 00 through which may be passed a removable pin 101, 
similar to the pin 57, mounted in suitable fixed lugs. After in 
sertion of the pins 101 the rams 94 may be extended to apply 
the requisite tension to the links 56. Said rams upon closure of 
their feed valves may be positively locked by the hydraulic 
fluid or alternatively may be controlled by relief valve means 
so as to be capable of relaxing under excessive tensile stress in 
the links. An object of such controlled relaxation may be to 
enable the motive part to settle slightly by the stern, thus tend 
ing to keep the propeller immersed. 
As shown in FIG. 8, there may also be associated with the 

links 56 means for applying shear restraints to said links. Such 
means comprise, as shown in FIGS. 16 and 17, on the 
foredeck 41 of the motive part, pairs of buttresses 102 
between which the links are disposed, said buttresses having 
apertures 103 through which can be passed transversely 
removable shear pins 104. The pins 104 have at their ends 
eyes 105 by which they may be inserted and withdrawn, the in 
sertion being effected for example by a portable ram 106 and 
withdrawal for example by shackle means 107 attachable to a 
cable which is passed to a suitably disposed winch. The pins 
104 extend transversely across the links 56 so that these are 
held down by said pins for example upon supporting rollers 
108 on the deck 41. Similarly, there are provided on the stern 
of the cargo-holding part buttress members 109 likewise in 
pairs on either side of the paris of links 56, which have aper 
tures for the passage of similar shear pins 110 to extend trans 
versely over the forward ends of the links 56 and hold them 
down upon rollers 11 on the deck of the part 31. Said but 
tress members 109 may as shown in FIG. 8 also be extended to 
afford apertures for the passage of the link end pins 101. 

FIG. 18 illustrates a modification of the links S6 and the 
means whereby their forward ends are connected to the pins 
101 on the deck of the motive part 31. The links 56, which 
may be pivotally mounted as above described on the deck 4 
of the motive part, have at their forward ends hooks 12 
adapted to engage the pins 101. In order to afford automatic 
engagement of the hooks 112 with the pins 101 as the links are 
moved forwardly to establish the connection, there are pro 
vided on the deck of the part 3 pairs of ramps 113, and the 
links have lateral jockey rollers 114 disposed to ride over said 
ramps. As indicated in FIG. 18, when the links 56 are dis 
placed forwardly, the rollers 114 ride up the oblique surfaces 
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which at its lower end merges into the upper surface of said 
beam and at its upper end merges into a face extending rear 
wardly and downwardly to said upper surface, to engage up 
wardly in said recess in the forefoot of said seagoing vessel, 
and the upper part of said cavity is adapted to transmit for 
ward propulsive force and lateral steering forces applied by 
the upper part of the bow formation of said seagoing vessel. 

13. A cargo-holding vessel according to claim 10 wherein 
said cavity is a V-form recess, adapted to fit closely about the 
V-form stem of said seagoing vessel. 

14. A cargo-holding vessel according to claim 10, wherein 
said cavity has at its upper part a transverse straight portion 
for abutment by a straight transverse portion of the bow for 
mation of said sea-going vessel, and a pair of rearwardly ex 
tending lateral horn portions to abut the sides of said seagoing 
vessel. 

15. A composite ship comprising a motive part which is a 
seagoing vessel in combination with a cargo-holding vessel, 
said seagoing vessel having a hull equipped with propulsion 
machinery and steering gear, said hull having a keel and a bow 
formation comprising a stem, a forefoot and an upper part, 
said bow formation including static underwater latching 
means adapted to interact automatically when brought into re 
gister with a complementarily formed static stern part of said 
cargo-holding vessel for rigidly connecting the two vessels 
together below water level, said cargo-holding vessel having a 
keel and a stern formation including an underwater latching 
part adapted to interact automatically with said underwater 
latching means of said seagoing vessel, and mechanical means 
for connecting the vessels together above water level, said un 
derwater latching means and part and said above water level 
connecting means serving jointly to afford transverse and lon 
gitudinal abutment and resistance to sheer, torsion and lon 
gitudinal bending. 

16. A composite ship as claimed in claim 15, wherein said 
underwater latching means of said seagoing vessel includes, at 
the forefoot of said bow formation, a downwardly open recess, 
and said stern formation of said cargo-holding vessel includes 
a rearwardly open cavity which is upwardly, forwardly and 
laterally divergent from the keel level to above water level of 
said cargo-holding vessel, and an upward projection in said 
cavity adjacent said keel level engaged in said recess in the 
forefoot of said seagoing vessel, said recess being formed to 
transmit force laterally in both directions, and rearwardly, to 
said projection. 

17. A composite ship as claimed in claim 16, wherein said 
recess extends transversely of the bow formation of said 
seagoing vessel, is of substantially V-form, convex forwardly, 
in plan, and is defined by relatively deeper rear and shallower 
forward walls, the rear walls rising from the level of the keel, 
and the upper part of said bow formation is adapted to apply 
forward propelling force and lateral steering forces to the 
stern formation of said cargo-holding vessel, and wherein the 
stern formation of said cargo-holding vessel comprises, ad 
jacent the keel level in said cavity, a rearwardly extending 
shelf, and said projection is a transverse rib of substantially V 
form, convex forwardly, in plan upon the rear margin of said 
shelf engaged upwardly in said recess, the upper part of said 
cavity being adapted to transmit forward propulsive force and 
lateral steering forces applied by the upper part of the bow 
formation of said seagoing vessel. 

18. A composite ship as claimed in claim 16, wherein said 
recess extends longitudinally of the bow formation of said 
seagoing vessel and has substantially vertical lateral walls and 
a forward wall including a vertical portion which at its lower 
end merges into the base of the stem and at its upper end 
merges into a wall extending rearwardly and obliquely 
downwards to the keel, and the upper part of said bow forma 
tion is adapted to apply forward propelling and lateral steering 
forces to the stern formation of said cargo-holding vessel, and 
wherein said stern formation of the cargo-holding vessel in 
cludes a transverse beam in said cavity on which said upward 
projection is mounted, said projection having substantially 
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vertical lateral walls and a forward wall which at its lower end 
merges into the upper surface of said beam and at its upper 
end merges into a face extending rearwardly and downwardly 
to said upper surface, and the upper part of said cavity is 
adapted to transmit forward propulsive force and lateral steer 
ing forces applied by the upper part of the bow formation of 
said seagoing vessel. 

19. A composite ship as claimed in claim 16, wherein said 
cavity in the stern formation of said cargo-holding vessel is a 
V-form recess, and said stem of the bow formation of said 
seagoing vessel. 

20. A vessel according to claim 1, wherein said above water 
level connecting means comprise a plurality of tensile mem 
bers, in equal groups on each side of the centerline pivotal 
mounting means for said members on the foredeck of said 
seagoing vessel permitting them to be angularly displaced for 
wardly of the bow for engagement of their forward ends with 
anchorages on the stern formation of said cargo-carrying ves 
sel, and means for applying a tensile force to each of said ten 
sile members. 

21. A vessel according to claim 20, wherein each of said 
tensile members has slidable engagement means for its pivotal 
mounting and at least one hydraulic ram means connected to 
said mounting for applying rearward tensioning displacement 
to said mounting. 

22. A vessel according to claim 20, wherein at least some of 
each group of tensile members are disposed in tension parallel 
to the centerline of the vessel. 

23. A vessel according to claim 20, wherein at least some of 
each group of tensile members are disposed in tension for 
wardly divergent from the centerline of the vessel. 

24. A vessel according to claim 20, having in combination 
with said above water level connecting means a plurality of 
plates extending along the margin of the foredeck, a plurality 
of straps secured to said plates, and pins parallel to said mar 
gin forming pivots for said straps, said plates being displacea 
ble to attitudes of forward projection over said margin in 
which the forward ends of said straps are connectable to 
clevises serving as anchorages on the stern formation of said 
cargo-carrying vessel. 

25. A vessel according to claim 20, wherein said tensile 
members are substantially rigid links, and including longitu 
dinal guide means for said links on said foredeck. 

26. A vessel according to claim 25, wherein said means to 
apply tensile force comprises horizontal hydraulic ram means, 
and including opposed ram means operable to relax tension in 
said links. 

27. A vessel according to claim 25, wherein the forward 
ends of said links have eyes adapted to be engaged with 
removable pins in anchorages upon the stern part of said 
cargo-holding vessel. 

28. A vessel according to claim 25, wherein the forward 
ends of said links have hooks adapted to engage upon 
anchorage pins upon the stern part of said cargo-holding ves 
sel. 

29. A vessel according to claim 28, having ram means 
disposed upon said bow, forward of said pivots and beneath 
said links, to raise said links about said pivots. 

30. A vessel according to claim 25, further having upon said 
bow at least one pair of buttresses, between which said links 
are disposed when extended horizontally forwards to resist 
lateral forces applied to said links, and at least one bar slidably 
engageable in eyes in said pair of buttresses located to hold 
said bar across said links. 

31. A composite ship as claimed in claim 19, wherein the 
above water level connecting means of said seagoing vessel 
comprise a plurality of tensile members, in equal groups on 
each side of the centerline, pivotal mounting means for said 
members on the foredeck permitting them to be angularly dis 
placed forwardly of the bow, and means for applying a tensile 
force to each of said tensile members, and wherein said cargo 
holding vessel includes anchorage means at its stern for en 
gagement with the forward ends of said tensile members. 
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of the ramps 113 and then drop over the upper ends of said 
ramps to permit the hooks 112 to fall upon the pins 101, 
whereafter tension may be applied to the links by rams 94. 
Resilient cushion pads 115 may be provided on the deck of the 
part 31 for the falling forward ends of the links. There may 
further be provided on the deck 4 of the motive part, beneath 
the links 56 and adjacent their ends pivoted on the pins 57, 
lifting rams 116 by means of which, when tension of the links 
56 has been relaxed for disconnection of the parts of the ship, 
the links may be lifted to release the hooks 112 from the pins 
101, and likewise to lift the jockey rollers 114 above the level 
of the forward ends of the ramps 113, to permit the links to be 
retracted. . . . 

As shown in FIGS. 8 and 9, bollards 117 may be provided at 
the sides of the motive part 30, and similar bollards 118 on the 
rearwardly projecting parts 50 at the stern of the cargo-hold 
ing part, which bollards may be lashed together by ropes with 
the aid of the winch 70, for providing further lateral restraint. 
As an alternative to such lashings, lateral restraining means 

between the parts 41 and 50 may be provided, at a similar lo 
cation, as shown in FIG. 19. Such means comprises at least 
one pair of cranked links 20 permanently pivoted at one end 
upon pins 12 mounted in lugs 122 upon the deck 41 of the 
motive part. These links are adapted to be turned so that their 
downwardly extending arms may be connected to pins 123 
removably mounted in lugs 124 on the decks of the parts 50, 
whereafter the links may further be secured by removable pins 
125 located in further lugs 126 on the deck 41. When out of 
use, after removal of the pins 123 and 125, the links may be 
turned inboard to positions 120A, wherein they may rest on 
resilient pads 27 and are preferably suitably secured. 
The underwater connecting means of either embodiment 

may be made more secure by the provision within the hull of 
the motive part of at least one retractable pin, adapted to be 
projected through the recess in said motive part and through 
registering apertures in the rib or projection provided in the 
cargo-holding part. Such a pin may be displaceable, and more 
particularly retractable to permit disconnection of the two 
parts, by means controllable remotely, for example from the 
deckhouse of the motive part. 
Deck connection means as hereinbefore described may be 

modified either by being pivoted about vertical axes on the 
foredeck of the motive part, or by being made removable for 
stowage. Removable connection link means as shown in FIGS. 
8 and 16-18 may be displaceable by a transverse gantry with 
hoisting means, or by derricks mounted on the parts 69, on the 
stern deck of the part 31 as hereinbefore described and shown 
in FG.8. 

in order to prevent or reduce "working" between the two 
interconnected parts of the ship, electromagnetic bonding 
may be provided between the end plates of the two parts. 
Further, and alternatively, the recess and the projection of the 
underwater connecting means may be provided in inverted 
disposition in said stern and on said bow respectively. 

claim: 
1. A seagoing vessel, adapted to propel a cargo-holding ves 

sel, having a hull equipped with propulsion machinery and 
steering gear, said hull having a keel and a bow formation 
comprising a stem, a forefoot and an upper part, said bow for 
mation including static underwater latching means adapted to 
interact automatically when brought into register with a com 
plementarily formed static stern part of the cargo-holding ves 
sel for rigidly connecting the two vessels together below water 
level, and mechanical means for connecting the vessels 
together above water level, said underwater latching means 
and said above water level connecting means serving jointly to 
afford transverse and longitudinal abutment and resistance to 
shear, torsion and longitudinal bending. 

2. A vessel as claimed in claim , wherein said underwater 
connecting means includes, at the forefoot of said bow forma 
tion, a downwardly open recess adapted to receive a comple 
mentary upward projection at the stern of said cargo-holding 
vessel, the recess being formed to transmit force laterally in 
both directions, and rearwardly, to said projection. 
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3. A vessel as claimed in claim 2, wherein said recess ex 

tends transversely of said bow formation, is of substantially V 
form convex forwardly, in plan, and is defined by relatively 
deeper rear and shallower forward walls, the rear walls rising 
from the level of the keel, and the upper part of said bow for 
mation is adapted to apply forward propelling force and 
lateral steering forces to the stern part of the cargo-holding 
vessel. 

4. A vessel as claimed in claim 2, wherein said recess ex 
tends longitudinally of said bow formation and has substan 
tially vertical lateral walls and a forward wall including a verti 
cal portion which at its lower end merges into the base of the 
stem and at its upper end merges into a wall extending rear 
wardly and obliquely downwards to the keel, and the upper 
part of said bow formation is adapted to apply forward 
propelling force and lateral steering forces to the stern part of 
the cargo-holding vessel. 

5. A vessel as claimed in claim 3, wherein the stem of said 
bow formation is of V-form and is adapted to engage in a com 
plementary V-form recess at the stern of said cargo-holding 
vessel. 

6. A vessel as claimed in claim 4, wherein the stem is of sub 
stantially V-form, and said bow formation has above water 
level at a substantially straight transverse portion adapted to 
transmit propelling force, said portion projecting forwardly 
and laterally over said V-form stem. 

7. A vessel as claimed in claim 2, wherein said bow forma 
tion has a transverse peak bulkhead forward of said recess and 
a ballast tank capable of being filed and emptied to vary the 
fore-and-aft trim of the vessel to effect respectively engage 
ment and disengagement of said recess with the complementa 
ry projection at the stern of the cargo-holding vessel. 

8. A vessel as claimed in claim 7, including a sternward tank 
and wherein said ballast tank has valve means controllable 
from above water level and a duct whereby it is rapidly 
dischargeable by gravity into said sternward tank for rapidly 
varying the fore-and-aft trim from a bow-down attitude to a 
bow-up attitude for disengagement of said recess from said 
projection. 

9. A cargo-holding vessel, adapted to be propelled and 
maneuvered by a seagoing vessel having a hull equipped with 
propulsion machinery and steering gear, said hull having a 
bow formation comprising a V-form stem, a forefoot and an 
upper part, said bow formation including static underwater 
latching means comprising a downwardly open, transversely 
extending recess in said forefoot, said cargo-holding vessel 
having a keel and a stern formation including an underwater 
latching part adapted to interact automatically with the com 
plementarily formed bow formation of said seagoing vessel for 
connecting the two vessels together below the water line, and 
mechanical means for connecting the vessels together above 
water level. 

10. A cargo-holding vessel according to claim 9 wherein 
said stern formation comprises a rearwardly open cavity which 
is upwardly, forwardly and laterally divergent from the keel 
level to above water level of said cargo-holding vessel, and an 
upward projection in said cavity adjacent said keel level, said 
projection being adapted, when engaged in said recess in the 
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forefoot of said seagoing vessel, to transmit forces applied 
laterally in both directions, and rearwardly. 

11. A cargo-holding vessel according to claim 10, wherein 
the stern formation comprises, adjacent the keel level in said 
cavity, a rearwardly extending shelf, and said projection is a 
transverse rib of substantially V-form convex forwardly, in 
plan upon the rear margin of said shelf to engage upwardly in 
the said transverse recess in the forefoot of said seagoing ves 
sel, and the upper part of said cavity is adapted to transmit for 
ward propulsive force and lateral steering forces applied by 
the upper part of the bow formation of said seagoing vessel. 

12. A cargo-holding vessel according to claim 9, comprises 
a rearwardly open cavity extending upwardly from the keel 
level and including, adjacent the keel level in said cavity, a 
transverse beam and an upward projection upon said beam 
having substantially vertical lateral walls and a forward wall 
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32. A composite ship according to claim 31, wherein said 
tensile members are substantially rigid links having hooks at 
their forward ends, and said cargo-holding vessel has 
anchorage pins on its stern with which said hooks are engagea 
ble, 

33. A composite ship as claimed in claim 31, wherein said 
tensile members are substantially rigid links, and including 
longitudinal guide means for said links on the foredeck of said 
seagoing vessel. 

34. A composite ship according to claim 33, wherein said 
seagoing vessel includes upon said bow at least one pair of but 
tresses, between which said links are disposed when extended 
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14. 
horizontally forwards to resist lateral forces applied to said 
links, and at least one bar slidably engageable in eyes in said 
pair of buttresses located to hold said bar across said links, and 
wherein said cargo-holding vessel includes at least one further 
pair of buttresses upon its stern between which buttresses said 
links are disposed when arranged and anchored to afford a 
tensile connection, and at least one further bar slidably en 
gageable in eyes in said further pair of buttresses located to 
hold said further bar across said links adjacent their anchored 
ends. 
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