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Description

Integrated Tug/Barge With Riding Pusher Boat

Technical Field

The present invention relates to marine cargo
barges generally and, more particularly, but not by way
of limitation, to a novel integrated tug/barge system
having a riding pusher boat to propel the integrated
tug/barge.

Background Art
There are two "Integrated Tug/Barge" (ITB) modes

provided by United States Coast Guard (USCG)
Regulationsz {1) towing a barge with a tug boat, and (2)
a dual purpose mode which consists of towing and
pushing. Pushing is relatively superior to towing in

‘maneuvering a barge because of the greater degree of

control a tug boat has over a barge when pushing it.
There are two operation methods when pushing a barge:
(1) a tug boat is used to push the barge's stern, such
as in Mississippi River barge operations, with the tug
and barge tied together by lines, and (2) a tug boat
located in a notch in the stern of the barge propels the
barge, with the tug boat and barge being joined by lines
or by pivoting arms. A variation of the first pushing
method is to have the tug boat lashed alongside the
barge. These methods work well in calm seas.

- In rough seas, a large differential in motion
between the tug boat and the barge, especially pitching
motion, can occur, due to different wave heights and
directions for the tug and the barge because the tug
boat and barge have different buoyancies which results
in unequal wave height. While the barge might pass
through certain waves with little or no pitching motion,
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‘the tug boat might experience a very heavy pitching

motion and one at a different frequency than that
experienced by the barge, due to the foregoing reasoms.
Therefore, collision damage to the barge notch can
occur, due to the rough motion of the bow of the tug
boat. Also, Joint arm damage can occur, due to severe
torque resulting from unbalanced wave motion.

There heve:peen docupented ‘several major damage
incidents in barge trensportetion the main causes of
which were the poor end unstable conditions in ITBs.
Many articlee have been wrltten stating that further
improvement of ITB eystems is required for the safe
working of barges in Unlted States waters.

Accordingly, it is a prlnclpal object of the
present invention to provide a system to JOln a tug boat
and a berge in euch a manner as to avoid the
dszerent;el motion problems descrxbed above.

It is a further object of the invention to ‘provide
such a system that prov;des for rapld unjo;ning of the
tug boat in the event of an emergency.

‘It is an addltlonel obgect of the invention to

provide such a system wh;ch can be eee;ly employed.

- It is another obJect of the znventlon to provide
euch a system in wh;ch the tug boet can mount the barge
under its own power.

Other objects of the present invention, as well as
perticular featuree, elements, and adventages thereof,
will be eluc;deted in, or be epparent from, the
following descrlptzen and the accompanying drawing
figures.

isclosure og ;gvget;on

The preeent znvention achievee the above objecte,
among others, by providing, in one preferred embodiment,

an lntegrated tug/berge for cerry;ng ‘cargo, comprising:
a cargo carrying barge, said barge having no means of
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propulsion, and a tug boat mounted ‘on top of a portion
of said barge such that said tug boat and said barge

will experience identical moticn when said integrated

tug/barge is operated, said tug boat including means for
propulsion and maneuvering of said integratad
tug/barge. In a further aspect of the invention, there
is provided a method of 1aunching a tug boat from an

'integrated tug/barge,'said tug/barge including. a cargo

carrying barge, said barge hav;ng no means ‘of _
propulsion, a tug boat mounted in ‘a’ recess formed in a
portion of said barge such that said tug boat and said
barge will experience identical motion when said

integrated tug/barge is operated, said tug boat
including means for propulsion and maneuvering of said

integrated tug/barge, a first, forward portion of the
hull bottom of said tug boat is flat and horizontal, a
second portion of said hull bottom is flat and inclined
aftwardly and downwardly from said first portion, and a

' sloped portion of said bottom of said recess and a

horizontal portion of said bottom of said recess are
joined at a knuckle point and engage, respectively, said
first and second portions of said hull bottom of said
tug boat; ‘and said tug boat having its center of gravity

‘forward of said knuckle point when said tug boat is

mounted on said barge; said method comprising. pushing
said tug boat aftward until said center of gravity is
att of said knuckle point, and permitting said tug boat
to slide down said sloped portion of said botton of said
recess into water in which said barge is’ floating " In
an additional aspect of the invention, there is provided
a method of forming an integrated tug/barge, said
tug/barge including: a cargo carrying barge, said barge
haVing no means of propulsion, a tug boat mounted in a
recesl formed in a portion of said barge ‘such that said
tug boat and said barge will experience ‘identical motion
when said integrated tug/barge is operated, said tug
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boat including means for propulsion and maneuvering of
said integrated tug/barge; said method comprising:
ballasting said barge so that the bottom of said recess
is under the surface of water in which said tug boat and
said barge are floating; using said means for propulsion
to pfopel said tug'hoat into said recess; sectring said
tug boat to said barge; and reballasting said barge to a
normal position in said water.
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Understanding of the present lnvention and the
verioue aspects thereof will be facil;tated by reference
to the accompanying drewing figuree, suhmitted for

5 purposes of illustration only and not 1ntended to define
the scope of the invention, on wh;ch'

Figure 1is a side elevatxonal v;ew of an
Integrated Tug/Barge (ITB) incorporatzng the present
invention.

10 Figure 2 is a top plan view of the ITB.

Figures 3(A), 3(B), and 3(C) are rear elevetional,
side elevational, and front elevational views,
respectively of the tug boat, or riding pusher boat, of
the present invention.

15 - Figures 4(A)-(F) are fragmentary, side elevational
views, of the pusher boat being separated from the
barge. . ' '

Figure 5 is a fragmentary, side elevational view
illustrating one method by which the pusher boat may be

20 mounted on the barge, using the propulsion means of the
pusher boat.

Figures 6(A) and 6(B) are fragmentary, partially
schematic, eide elevational and front elevational views,
respectively, of a device mounted on the barge to assist

25 in separating the pusher boat from the barge.

Figures 7(aA) and 7(B) are fragmentary, partially
schematic, top plan and side elevational views,
respectively, of the device of Figures 6(A) and 6(B).

30

35
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Best Mbde for Car;xing Out the Invention

Reference should now be made to the drawing

ifigures, on which similar or identical elements are

given consistent identifying numerals throughout the
various figures thereof, and on which parenthetical
references to figure numbers direct the reader to the
view(s) on which the element(s) being described is (are)
best seen, although the element(s) may be seen also on
other views. - | _ |

Figure 1 illustrates an Integrated Tug/Barge (ITB)
constructed according to the present invention and _
generally indicated by the reference numeral 20. ITB 20

'includes a barge 22 having therein a plurality of holds,
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or tanks, as at 24, to carry therein cargo. Barge 22
also includes a plurality of ballast tanks, as at 23,
disposed in the lower portion of the hull thereof. By
definition, a barge is a marine vehicle to carry cargo,
without any propulsive function, but the barge may have
a generator for cargo handling and mooring functions.
Mounted in a “"drydock type" recess 21 formed in
the stern section of barge 22 is a tug boat, or riding
pusher boat, 30, Recess 21 and surrounding structure
(details not shown) are designed to be strong enough to

additional allowance for the various forces developed

. due to dynamic motion. during operation of ITB 20.

As is more clearly seen on Figures 3(A)-3(C) and
as often provided in conventional tug boats, riding
pusher boat 30 includes a compass bridge 32, a
wheelhouse 34, a stateroom deck 36, a main deck 38, an
engine room 40, and & lower mechanical level 42,
containing the conventional elements for the operation,
propulsion, and control of the riding pusher boat and
housing auxiliary equipment and accommodations for the
crew. It will be upderstood, of course, that, depending
on the size of riding pusher boat 30, some of the above
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may be combined._ Two, -drive, ezimuthing thrusters 50
and 52 are mounted in the stern ‘section of riding pusher

boat 30 and ere powered by mein engines in engine room
40, Riding pusher boat 30 hes a pointed stern 60 and a

blunt bow 62, with a molded resilient fender 64 fixedly
'etteched to the bow. The purpose of channels 84 and 86

shown on Figure 3(C) ‘will be described below with
reference to Figures 6(2A) and 6(3). ' S

Riding pusher boat 30 is secured in recess 21
(Figures 1 and 2) by meens of suitable quickly released
means (not shown), such as a railroad car ‘coupling

'mechanism, or securing mechenism(s) used in dry dock

operations, between the riding pusher ‘boat and barge 22,
with fender 64 engaging the forwerd well of recess to

'cushion the riding pusher boat egeinst the berge.

Suitable resilient buffering cushion psds (not shown)

 are disposed on the sidewalls and bottom of recess 21 in
contect with the hull of riding pusher boat 30.

20
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' So disposed, riding ‘pusher ‘boat 30 is securely
fixed to barge 22 in a steble condition and, therefore,
is able to provide propulsion and steering for the barge
without the problems discussed above with respect to
differentiel wave action and other differential motions,
since the riding pusher boat and the berge will ‘have
exactly the same hull motions. '

~ 'Riding pusher boat 30 will remain in the position
shown on Figures 1, 2, and 4(2) throughout ‘normal
operation of ITB 20 to provide propulsion and steering

 functions. However, riding pusher boat 30 also provides

another function: thet of serving as a quickly deployed,
self-contained lifeboet in csse ITB 20 should be in
denger of sinking. This function is shown on Figures
4(A)- 4(?) rigure 4(A) shows’ riding pusher boat 30
disposed in normal position mounted in recess 21 of
berge 22. Should an emergency ‘arise in which it is
necessary to launch riding pusher boat 30 from barge 22,
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the mechanism(s) attaching the riding pusher boat to the
bsrge are reieased, thrusters 50 and:52 are placed in
reverse,'and the riding pusher boat moves aft relative
to the barge, as shown on Figure 4(B). When the center
of gravity of riding pusher boat 30 has moved aft of a
kouckle point 70 defined between flat and inclined
portions of the,pottqm of recess 21 which conformly mate
with the cerresponding surfaces of the riding pusher
boat, the riding pusher boat rotates counterclockwise,
as shown on Figure 4(C) and (D). As the lower edge of
bow 62 of rzdzng pusher boat 30 sl;des off the inclined
portion of the bottom of recess 21 and clears the same,
the riding pusher boat 30 rotates clockwise to a normal

position in the wuter (Figure 4(E)) and the riding

pusher boat is propelled hard astern to clear barge 22.
Pointed stern 60 of r;dxng pusher boat 30 permits the
smooth entry of the riding pusher boat into the water.
Since almost all funct;ons of ITB 20 take place in
riding pusher boat 30 while the ITB is underway, all
crew members would normally be in the riding pusher boat
most of the time and, rhus, all or most would be saved.

_ While riding pusher boat may be set in recess 21
by a crane or similar means (neither shown) to form ITB
20, riding pusher boat 30 may also enter recess 21 under
its own power. 'This isgillustrated_on Figure 5 where
barge 20 has been beilested so that the stern portion
thereof is lowered in the wvater to partially fill recess
21. With the stern portion of barge 22 so lowered,
riding pushing boat 30 can enter recess 21 under its own
power, as illustreted._ Once rzd;ng pusher boat 30 1s
positloned in recess 21 the attachment means (not
shown) are secured and barge 22 is re-ballasted so that
ITB 20 assumes its normnl erxentatlon in the water.

Figures G(A) and G(B) illustrate a device for
assisting in launchinq r;drng pusher boat 30 from recess
21, the device including a pair of parallel rails 80 and
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82 which engage, respectively, the upper surfaces of

"channels 84 and 86 (Figure 6(B), also Figure 3(C))

formed along the lower edges of the hull of the riding
pusher hoat, the rails being pivotable about points near
knuckle point 70. It can be seen that the center of
gravity 'G' of riding pusher boat 30 is disposed forward_
of knuckle point 70 a distance 'L" to help maintain

' stability of the riding pusher boat when fully disposed
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'in its normal position in recess 21. With reference to

rigure G(A), a first pair of hydraulic devices 90 (only
one shown on rigure G(A)) disposed in the floor of
recess 21, forward of knuckle point 70, is compressed
when riding pusher boat 30 is in normal position in
recess 21 (rail 80 in solid lines) At the same time, a

“ second pair of hydraulic devices 92 (only one ghown on

Figure G(A)) also disposed in the floor of recess 21,
aft of knuckle point 70, is extended to rails 80 and 82
to additionally maintain stahility. When an emergency
arises, requiring the launching of riding ‘pusher boat
30, the riding pusher ‘boat is moved aft a distance "L

by the action of detaching the connecting means ‘and

reversing thrusters 50 and 52, and with the possible

'assistance of a hydraulically operated cylinder or other

such biasing means (neither shown), and further aft

, movement of the riding pusher boat causes unhalanced

mcmentum in the launching operation.' At the same time,
hydraulic deVices 90 are extended and hydraulic deVices
92 are compressed, the total action causing rails 80 and

‘82 to rotate the poeition shown in hroken lines, with

the riding pusher boat rotating counterclockwise and
heginning to slide into ‘the water (Figures 4(B)—4(D))
Referring to Figures 7(A) and 7(B), it can be seen
that the upper surfaces of rails 80 and 82 comprise a
plurality of freely rotating rollers, as at 94, having
their axes aligned orthogonal to the axis of movement of
riding pusher boat to greatly reduce frictional coatact
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with the bottom of the hull of the riding pusher boat so
that it can be launched as quickly as possible.
To increase the speed of launching riding pusher

" boat 30, the bottom surface of recess 21 may be covered

with sheets of a high molecular weight plastic material
98 (Figure 6§(B)) to reduce further reduce sliding
friction.

It will thus be seen that the objects set forth
above, among those elucidated in, or made apparent from,
the preceding description, are efficiently attained and,
since certain changes may be made in the above
construction without departing from the scope of the
invention, it is intended that all matter contained in
the above description or shown on the accompanying
drawing figures shall be interpreted as illustrative
only and not in a limiting sense. :

It is also to be understood that the following
claims are intended to cover all of the generic and
specific features of the invention herein described and
all statements of the scope of the invention which, as a
matter of language, might be said to fall therebetween.
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Claims

1. An_integrated,tug/barge for.éarrying_cargo,
comprising. o . |
(a) a cargo carrying barge, said harge having no
means of propulsion; and
(b) a tug boat mounted on top of a portion of said
| barge such that said tug boat and said barge
wzil_experience identical motipn_when_said
integrated tug/barge is operated, said tug
boat including naans for propulsion and
maneuvering of said integrated tug/barge.

| 2. An integrated tug/barge, as defined in Claim
1, wherein: said tug boat is mounted in an aftwardly
open recess formed in the stern section of said barge.

3. An integrated tug/barge, as defined in Claim
2, further comprising: means to permit rapid separation
and launching of said tug boat from said barge in the
event of an emergency.

4. BAn integrated tug/barge, as defined in Claim
3, wherein: said means to permit includes an aftwardly
and downwardly sloped surface defining at least a
portion of the bottom of a recess in which said tug boat

is mounted.

5. An integrated tug/barge, as defined in Claim
3, wherein: said means to permit includes a rotating
structure disposed in a recess in which said tug boat is
mounted and on which said rotating structure said tug
boat is at least partially mounted, to rotate said tug
boat toward the stern of said barge when said tug boat
is being launched from said barge.

is Sheet Has Been Reilaced
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6._ An lntegrated tug/barge, as defined in Claim
5, wherein. upper surfaces of said rotating structure
have rollers disposed thereon to reduce rolling friction
as said tug boat is launched from said barge.

7. An integrated tug/barge, as defined in Claim
4, wherein:

(a) a first,'forwarolportion of the hull bottom of

| said tug boat is flat and horizontal;

(b) a second portion of said hull bottom is flat
and inclined aftwardly and downwardly from
said first portion, and

(c) said sloped portlon of said bottom of said

~recess and a horizontal portion of said bottom
of said recess are joined at a knuckle point
and engege,'respectively, said first and
second portions of said hull bottom of said
tug boatQ

8. An integrated tug/barge, as defined in Claim
7, wherein:

(a) said fert portion of sald hull bottom
.comprisss ebout 40-45% of the length of said
hull bottom and said second portion of said
hull bottom comprises about 25-30% of said
length of said hull bottom, and

(b) said tug boat has its center of gravity
forward of said knuckle point when said tug
boat 1s mounted on said barge.

9. An integrated tug/barge, as defined in Claim
7, wherein: said second portion of said hull bottom is
inclined from horizontal by about 11 degrees.
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10. An integrated tug/barge, as defined in Claim

1, wherein.
(a) a first, forward portion of the hull bottom of

said tug boat is flat and horizontal;
5 (b) a second portion of said hull bottom is flat
and inclined aftwardly ‘and downwerdly from

- said first portion; and
(c) a third portion of said hull bottom is flat
' and extends aftwardly from seid ‘second

10 'portion.' |

11. An integrated tug/barge, as defined in Claim
10, wherein: '
 (a) said first portion ooﬁprisee'about 40-45% of
15 the length of said hull bottom;
" (b) said second portion comprises about 25-30% of
said 1ength of said hull bottom, and
(c) said third portion eomprises about 20% of said »
o length of said hull bottom._ _ ' : o
20 : . . o . p
12. AaAn integreted tug/barge, as defined in Claim
10, wherein. said second portion of said hull bottom is
‘inclined from horizontal by about 11 degrees.

25 13. An integrnted tng/barge; as defined in Claim
10, wherein: propulsion means depends from said third
portion.

| 14. An integrated tug/barge, as defined in Claim
30 1, wherein: said tug boat has a pointed stern.

35
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15. A method of launching a tug boat from an
integrated tug/barge, said tug/barge including: a cargo
carrying barge, said barge having no means of
propuls;on, a tug boat mounted in a recess formed in a

.portion of said barge such thet said tug boat and said

barge will experience identical motion when said
integrated tug/barge 1s operated, said tug boat

'including means for propulsion and maneuvering of said

integrated tug/barge, a first, forward portion of the
hull bottom of eeig tng"boat is flat and horizontal, a
second portion of said hull bottom is flat and inclined
aftwardly and downwardly from said first portion, and a
sloped portion of said bottom of said recess and a
horizontal portion of said bottom of said recess are
joined at a knuckle point and engage, respectively, said
first and second portions of said hull bottom of said
tug boat, and eaid tug boet having its center of gravity
forward of said knickle point when said tug boat is
mounted on said barge; said method comprising:
(a) pushing said tug boat aftward until said
center of gravity is aft of said knuckle
point; and .
_(b) permitting seid tug'boat to slide down said
sloped portion of said bottom of said recess
into water in which said berge is floating.
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16, A method, as defined in Claim 15, further
comprising° S
(a) providing a rotating structure disposed in
_ said recess and on which said rotating
5 *structure said tug boat is at least partially
mounted, to rotate said tug boat toward the
'stern of said barge vhen said tug boat is
. being launched from said barge, and
(b)frotating said rotatable structure to rotate
10. | said tug boat toward ‘the stern of ‘said barge
- when said center of gravity is aft of said
knuckle point. '

l7. A method, as defined in Claim 16, further
15 comprising. provxding upper surfaces of said rotating
structure with rollers disposed thereon to reduce
rolling friction as said tug boat is launched from said
barge.

20 18. A method of forming an integrated tug/barge,
said tug/barge including. a cargo carrying barge, said
barge having no means of propulsion, a tug boat mounted

in a recess formed in a portion of said barge such that
said tug boat and said barge will experience identical

25 motion when said integrated tug/barge is operated, said
tug boat including means for propulsion and maneuvering
of said integrated tug/barge; said method comprisingz

(a) ballasting said barge so that the bottom of
said receSs is under the surface of water in

30 which said tug boat and said barge are

floating;
(b) using said means for propulsion to propel said
tug boat into said recess;

: (c) securing said tug boat to said barge; and

35 (d) reballasting said barge to a normal position

in said water.
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