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Description Integrated Tug/Barge Wth Rdi ng Pusher Boat 5 Technical Field
S P arges generalty and, nore
particularly, but not by way of limtation, to a novel integrated tug/barge-
system having a riding pusher boat to propel the integrated 10 tug/barge.
Backgr owodesfa2te There are two "I ntegrated Tug/ Barge" (| FCHUses®2Isprovi ded by
United States Coast Guard (USCG 15 Regulations: (1) towing a barge with a
tug boat, and (2) a dual purpose node which consists of tow ng and pushi ng.
Pushing is relatively Superior to towi png in nmaneuvering a barge because of
the greater degree of control a tug bdal has over a barge when pushing it.
20 There are two operation nethods when pushing a barge: (1) a tug boat is
used to push the barge's stern, such as in M ssissippi R ver barge
operations, with the tug and bar gBegcrib¥iOnt her by lines, and (2) a tug

boat
Integrated Tug/Barge With Riding Pusher Boat

5 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
10 tug/barge.

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

provided by United States Coast Guard (USCG)

15 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.

20 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

25 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

30 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

35 through certain waves with little or no pitching motion,



| ocated in a notch in the stern of the barge propels the 25 barge, with the
tug boat and barge being-j-eined by ines or by pivoting arns. A variation
of the first pushing nethod is to have the tug boat |ashed al ongsi de the
barge. These methods work well in calmseas. In rough seas, a |arge
differential iypo@izp@n 30 between the tug boat and the barge, pcrsusssnets y

pi tching notion, can occur, due to different wave hei ghts and directions
for the tug and the barge because the tug boat and barge have different
buoyanci es which results in unequal wave helg Wil e the barge m ght pass
35 through certain waves with little or no p tchlng nmot i on, WD 96/ 22219
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due to the for egomglosaQMSonél'madiéﬁeGehtlGrmmgﬁllnotﬂlm bar ge
notch can 5 occur exBidibflcéd by W) HiigedNaRe HeLKEtd¥edding Heasons.
Therefore, collision damage to the barge notch can
5 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 have been documented ‘several major damage
incidents ;n.barge transportat;on the main causes of

10 which were the poor and unstable conditions in ITBs.
Many articles have been written stating that further
improvement of ITB systems is requlred for the safe
working of barges in Unlted States waters.

Accordingly, it is a prrnclpal object of the

15 present invention to provide a system to JOln a tug boat
and a barge in such a manner as to avoid the
drfferentlal motion problems descrrbed above.

It is a further object of the invention to ‘provide
such a system that prov;des for rapld unjolning of the

20 tug boat in the event of an emergency.

‘It is an addltlonal obgect of the invention to
provide such a system whxch can be eas;ly employed.

- It is another obJect of the znventlon to provide
such a system in whzch the tug boat can mount the barge

25 under its own power.

Other objects of the present invention, as well as
particular features, elements, and advantages thereof,
will be eluc;dated in, or be apparent from, the
following descrlptzon and the accompanying drawing

30 figures.

isclosure og ;gvgetlon

The present lnvention achieves the above objects,
among others, by providing, in one preferred embodiment,
35 an lntegrated tug/barge for carry;ng ‘cargo, comprising:
a cargo carrying barge, said barge having no means of



boat. Also, joint arm damage can occur, due to severe torque resulting
fron1unba|anced wave nDtlon ‘There have been docunented several ey or

the poor and unst abl e condltlons in ITBs Many artlcles have been witten
stating that further inprovenent of |TB systens is required . for the safe
wor ki ng sipdgatmies in United States waters. Accordi ngly, PCI/US/49235r i nci pal
obj ect of the 15 present invention to provide a systemto join a tug boat
and a barge in such a manner as to avoid the differential notion problens
descri bed above. It is a further objecty,of the invention to provide such a
system that provides for rapid unjoi ning of the 20 tug boat in the event of

an emer gencyp, % jbe ) I i ggal b@&t%uriﬁed"&x Ltalgeafl @Npésri¥wVi de such a
Si

systen1mh|ch e her t,0f the invention
to provi de s®Ereaid Rarge PﬁcgﬁFgﬁ_ é Qﬁdnﬂhﬁﬁ ??ﬁS%arge 25 under
its own pOV\Bﬁllnéﬁemmt identiael pmﬁsm wheneaarldn;.naggmed as

particul ar f&?&ﬁé’fge qlse%@?rﬁteandsé’f&' wé‘%%tt Iiﬁﬁziﬁfiing means for

5 propulsion and maneuvering of said integrated '
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, aaid barge haVing no meana ‘of

10 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

15 integrated tug/harge, 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

20 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

25 mounted on said barge, said method comprising. pushing
said tug boat aftward until said center of gravity is
att of said knuekle point, and permitting said tug boat
to slide down said sIOped portion of said botton of said
recess into water in which said barge is’ floating " In

30 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
recesa formed in a portion of said barge ‘such that said

35 tug boat and said barge will experience identical motion
when said integrated tug/barge is operated, said tug



W Il be elucidated in, or be apparent from the follow ng description and
t he acconpanyi ng drawi ng 30-figures. Disclosure of Invnetion The present
fnvention achi eves the above objects, anong others, by providing, in one
preferred enbodinent, 35 an integrated tug/barge for carrying cargo,
conprising: a wiys@Asrrying barge, said barge having no neangcrfusssoodfs
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propul sion; and a tug boat -nmounted on top of a portion of said barge such
that said tugboat and said barge will experiepce identical notion when said
integrated tug/barge is operated, said tug boat includi ng neans for 5

I d t h
Depect of the. i nvepeut L HiRS ahd GE SHESLAIICHP o mehBnBerth B |
from an |ntegrated’?ﬁﬁ/%ﬁﬁ?ﬂ?‘?ﬁﬁ &“Hﬁafﬁﬁ?gésﬁﬁﬁﬂqﬁﬁQﬂj cameaigénearryung
barge, said barge baVlagt iy newidds bakge so that the bottom of said recess

is under the surface of water in which said tug boat and

5 said barge are iloating, 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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10 propul sion; a tug boat nounted in a recess forned in a portion of said
barge such that said tug boat and said barge wll experlence | denti ca

/‘b‘ol'l'g'E"'l'T'U'p'ET‘ateu Sara-toyDoat e udt g

nmeans for propul sion and maneuvering of said 15 integrated tug/barge; a
first, forward portion of the hull bottomof said tug boat is flat and
hori zontwiossmzzzecond portion of said hull bottomis flaPCHYEMEIS ned
aftwardly and downwardly fromsaid first portion, and a sloped portion of
said bottom of said recess and a 20 horizontal portion of said bottom of
said recess are joined at a knuckle|umir and engage, respectively, said
first and second portlons of said hul I”ottom of said tug boat; and said
tug boat havin X rmard of said knuckle p0|nt when
said tug bo L sai,d-net hod co r|S|ng pushi ng

said tug boat .aftmrﬁﬁﬂﬂﬂigﬁlﬂféﬂﬂ' Qﬂe"‘g}r ipvept %na?‘! he;5i d knuckl e
poi nt ; and pgéfiddd aspeetsd tuqrb@ﬁtwin He iacddnﬁvhatedcbp weksrenwe | on of

55! .%o o R dBhbain il Bllg Adtis) S hodor |

f or mi ng anS.anpqgse@ft é.éﬂ.gg}:ggt %,qply an not .J.ntgngeé
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 elevational,
side elevational, and front elevational views,
respectively of the tug boat, or riding pusher boat, of

the present inventi@n.
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, sidé 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).
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tug/ barge including: a cargo carrying barge, said barge having no neans of
propul sion; a tug boat nounted in a recess forned in a portion of said
barge such that said 35 tug boat and said barge wi|ll experience identical
notion when said integrated tug/barge is operated, said tug WO 96/ 22219
PCT/ US96/ 0027 5vederzZamat i ncl udi ng nmeans for propul sion and nePETUs9sooays of
said integrated tug/barge; said nmethod conprising: ballasting said barge so
that the bottom of said recess is under the surface of water in which said
tug boat and 5 said barge are floating; using sai'd nmeans for propulsion to
propel said tug boat into said recess; securTﬂg said tug boat to said

barge; and reball aﬁgé@%ﬂ (}ol}a%g% tgng 8@&[‘&!..-%%%1;%& n said water. 10
1520 25 Reference should now be made to the drawing
lfigures, on which similar or identical elements are
given consistent identifying numerals throughout the
5 wvarious 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, althougn the element(s) may be seen also on
other views. | |

10 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,
or tanks, as at 24, to carry therein cargo. Barge 22

15 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.

20 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

25 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

30 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

35 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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Brief Description of Draw ngs Understandlng of the present invention and )

ttre—vartousaspects tierev—w it facr T tated by TEference 1o the

acconpanyi ng drawing figures, submtted for 5 purposes of illustration only -
and not .intended to define the scope of the invention, $¢E§E%ﬁ@ Figure 1
IS a sidwos622219i onal view of an Integrated Tug/Barge ( 6 poratl ng
the present invention. 10 ~ Figure 2 is a top plan view of the ITB.
Figures 3(A), 3(B), and 3(C) are rear elevational, side elevational, and
front elevational views, respectively o§_the tug boat or riding pusher
boat, of the present invention. 15 Figures 4(A)-(F) are fragnentary,

side el evati gpgl pui BUfiniAbd ! NorwdljSaeErbed] ELimeifcRRtHradtbisBohe
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
s 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). ' -
Riding pusher boat 30 is secured in recess 21
'10 (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
_ 15'cushion the riding pusher boat egeinst the berge.
Suitable resilient buffering cushion peds (not shown)
 are disposed on the sidewalls and bottom of recess 21 in
contect with the hull of riding pusher boat 30.
| ' So disposed, riding ‘pusher ‘boat 30 is securely
20 fixed to berge 22 in a stehle 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 boet and the berge will ‘have
25 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
30 another function: thet of serving as a quickly deployed,
self-contained lifeboet in cese 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
35 berge 22. Should an emergency ‘arise in which it is
necessary to launch riding pusher boat 30 from barge 22,



barge. Figure 5 is a fragnentary, side elevational view illustrating one
met hod by which the pusher boat may be 20 -nmounted on the barge, using the
propul sion neans of the pusher boat. Figures 6(A) and 6(B) are fragnentary,
partially schematic, side elevational and front el evational views,
respectively, vopogaad@vi ce nounted on the barge to assist 25 ipcyesenersng

t he pusher boat fromthe barge. Figures 7(A) and 7(B) are fragnentary,
partially schematic, top plan and side el evational views, respectively; of
t he device of Figures 6(A) and 6(B). 30 35 WO+ 96/22219
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shoul d now be made ¢hg pBEndh R (¥) ‘dt¥llching B k4174 Trldiler"boal®Bb' ERb
barge are released, 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
5 of gravity of riding pusher boat 30 has moved aft of a

knuckle point 70 defined between flat and inclined
portions of the,pottqm of recess 21 which eenformly mate
with the cerresponding surfaces of the riding pusher
boat, the riding pusher boat rotates counterclockwise,

10 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

15 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

20 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

25 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

30 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

35 assisting in launchinq r;drng pusher boat 30 from recess

21, the device including a pair of parallel rails 80 and



gi ven consistent identifying nunmerals throughout the 5 various figures )
t hereof, and on which parenthetical references to figure nunbers direct the

r ' Mt Sy perng descrioed 15 (are) best
seen, although the elenent(s) may be seen al so on other views. 10
Figure 1 illustrates an Integrated Tug/Barge (1TB) constructed according to

“the presWase2a28nti on and general |y indicated by the refSTENORTeral 20.

| TB 20 includes a barge 22 having therein a plurality of holds, or tanks,
as at 24, to carry therein cargo. Barge 22 15 also includes a plurality of
bal | ast tanks, as at 23, disposed in thg_lower portion of the hull thereof.
By definition, a barge is a marine vehicle to carry cargo, w thout any

propul sive fugrtvndeh hngagbﬁ M;g&ﬂmlbaveha apper adurfdaes & go handl i ng

and moori-ng-fuynct | ' \ .\ €cess 21
formed in theliiﬁné\’ sgétggﬂ %? aryeé %(b@ 96 %}?@%}J)@}%”m ng pusher
boat, 30. Rdinymed>alang the rlowes rﬁglmr oft Ghe l"iﬂel #f theoridisgn) are
desi gned to B eHerORBaBNOLNE 411w MRy piootabbé m@]'gpdifntrsl dleB@ pusher

boat 30, V“”kn%‘r’cm%d%&m?”% AOGRECBe' Boeh "Ende Lis'cdntlet* D20V ¢! OPed
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
'in its normal position in recess 21. With reference to
10 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
15 second pair of hydraulic devices 92 (only one shown 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 amergency
arises, requiring the launching of riding ‘pusher boat
20 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
'assiatance of a hydraulically operated cylinder or other
such biasing means (neither shown), and further aft
25 movement of the riding pusher boat causes unhalanced
momentum 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 position shown in hroken lines, with
30 the riding pulher boat rotating counterclockwise and
heginning to slide into ‘the water (Figures 4(B)—4(D))
Referring to Figures 7(A) aud 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
'35'their axes aligned orthogonal to the axis of movsment of
riding pusher boat to greatly reduce frictional contact




due to dynam c notion during operation of ITB 20. As is nore clearly seen
on Figures 3(A)-3(C and-as-often Jprevided’in.conventional tug boats,
riding pusher boat 30 includes a conpass bridge 32, a 30 wheel house 34, a
st at eroom deck 36, a main deck 38, an engine room 40, and a | ower
mechani cal | eweb9g2219c0ont ai ni ng the conventi onal ‘el ements f or PEFES96/00275
operation, propulsion, and control of the riding pusher boat and housi ng
auxi liary equi pnent "and accommodations for the 35 crew. It wll be
under st ood, of course, that, depending on thelﬁlze "of riding pusher boat
30, sone of the above VO 96/ 22219

PCT/ US96/ 00275 - 7- wiRK Esecsmdiecbf the0 hul 106 VEne a7i ;mhb&r Boher 80°0
and 52 are nount ed ster.n chtl n ,of r|d£nﬁ usher 30 and are
Y FRIY AR

powered by main en&hﬂ& ﬁn can 4 edpas gp *30 has a
poi nted stern 60 and a 5Tl imerdéase d:he wpphdaOﬁDl@nnbhxngInmﬂﬁmgfendher64

fixedly attached tgpohBe390Vehe Histton BATEack 6PPEGss P 3HY 88 covered
5 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,

10 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

15 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

20 all statements of the scope of the invention which, as a
matter of language, might be said to fall therebetween.
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shown on Figure 3( ed belomw.h ef-e+enece—t0 Figures 6(A) '
and 6(B). Riding p%mﬂl Hm ﬁml H‘ ecured | AHISeSHERT HAS BEENHi gures 1 and = -
e i

cunc ysreteased e

1919 B B S - E—

rail road car coupllng mechani sm or securin

mechani S s) Gsed in dry dock

operations, between the riding pusher boat and barge 22, wth fender 64
engagi ngworse22139 war d wal | of recess to 15 cushi on the r PETHSMMIESer boat
agai nst the barge. Suitable resilient buffering cushion pads (not shown)

are di sposed on the sidewalls and bottom of
hul | of riding pusher boat 30. So dispOﬁgd
securely 20 fixed to barge 22 in a stab

recess 21 in contact with the
ri ding pusher boat 30 is

“condition and, therefore, is able

to provide propul sion and steering foElEi bar ge wi t hout the probl ens

di scussed above with respect to diffe I

wave action and ot her

differential notions, since.the riding pusher boat and the barge will have

25 exactly the sanelhuIAnrtntegrntdE tuggbangécfodh arring cargeprin in the
position showamy ?ngfggres 1, 2, ‘and 4(A) throughout normal operation of |ITB

on and steerin

20 to prOV|de propul s

(a) a cargo carrying barge, said barge 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
10 | integrated tug/barge is operated, said tug
boat including neans for propulsion and
maneuvering of snid integrated tug/barge.

2. An integrated tug/barge, as defined in Claim
15 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
- 20 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
25 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
30 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
35 is being launched from said barge.

his Sheet Has Been Reilaced




%unctions. However, riding pusher boat 30 al so provides 30 n '
function: that of serving—as—-a-quickly deployed, self-contai |mm nl“elwuml “r“l'
case | TB 20 shoul d be i'n danger of sinking. This function'is*sHowt
Figures 4(A)-4(F). Figure:4(A) shows riding pusher boat 30 dlsposed |n

normal positi Qgggiadiecd i n recess 21 of 35 barge 22. Shoul d wPrEsEBHEIECY
arise in which it 1s necessary to |aunch riding pusher boat 30 from barge
22, WD 96/ 22219

PCT/ US96/ 00275 -8- the nechani sn(s) attaching the riding pusher boat to the
barge are rel eased, thrusters 50 and 52 are-3Raced in reverse, and the
ridi ng pusher boat noves aft relative to the barge, as shown on Fiqgure
4(B). \Wen the center 5 6of: 6?a%¥?99¥ﬁtqq(ﬁ“ﬂjbﬁﬁgﬁer‘5d§$f%RP4u%?réiﬁ&@ af t
of a knuckl e poi nts,7Grheeteineduppémemirfdces afd saidl roeat ey tétansctaird he

bott om of recess z%a 'ﬁﬁ%ﬁ?gfgi%&é@tﬁdﬁ&lﬁ tﬁerﬁaﬁESSngﬁd@%ﬁ%ﬁs of

the ridi ng pusher boat rotates coun W'Se
as sa;d tug boat “is launched from said barge.

5 _
7. An integrated tug/barge, as defined in Claim
4, wherein:
(a) a fi:st,:forwafolportion of the hull bottom of
| said tug boat is flat and horizontal;

10 ~ (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

15  of said recess are joined at a knuckle point
and engage,'respectively, said first and
second portions of said hull bottom of said
tug boatQ

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

(a) said fert portion of sald hull bottom
.compriees about 40-45% of the length of said
hull bottom and said second portion of said

25 . 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 is mounted on said barge.
30 , : - _ .
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.

35



10 as shown on Flgure the | ower edge of bow 62 of riding
pusher boat 30 slides Imu I "44 portlo hottom of recess 21
ane—etear-s—the—saner

th e rq ditng *pusher P11t TSt

normal position in the water (Figure 4(E)) ang trmaREpuA05015 pusher boat is -

propel l ed hard astern to clear barge 22. Poi nted
boat 30 Weyoghiset he smooth entry of the riding pusher bvermsmz'lshe wat er .
Since al nost all functions of ITB 20 take place in riding pusher boat 30
while the I'TB is underway, all 20 crew nenbers would normally be in the
ri ding pusher boat nost of the tine and,_.thus, all or nost would be saved.
Wil e ri'ding pusher boat nmay be set in Fécess 21 by a crane or simlar

means (neither showg) tg. f ég;% u f%?ﬂd | so enter
recess 21 under 25\QI|Bts gnvm%o &ﬁugﬂwgﬁ)ﬁ%‘f&? ong% %rgeQS wher e
barge 20 has lue®hegginrasted so that the stern portion thereof is |owered in
the water to partl@hl)yaffifstf,emsm&a po¥tibtntdf tdermiloboteomobsbar ge 22

so | owered, riding puspégg éi 1%% &%nfEQEeéoat éﬁ;ké;k %nder its own 30
'S

power, as illustrated oéltloned in recess
21, the atsachnent(hﬁahssQ¢Rnd portion of said hull bottom is flat

and inclined aftwardly ‘and downwardly 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/berge, es defined in Claim
10, wherein. '
(a) said first portion comprieea ebout 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 comprises about 20% of said
o length of said hull bottom._
20 | B
12. AaAn integrated tug/berge, as defined in Claim
10, wherein. said second portion of eaid hull bottom is
‘inclined from horizontel by ebout 11 degrees.

25 13. An integrsted tng/berge; as defined in Claim
10, wherein: propulsion meens depends from seid 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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shown) are secured and barge 22 is re-ballasted so that | TB

‘normal orientati on in the water. Figures 6(A) and 6(8y—tll usﬁmmnmlu/uuﬂl I“I
-for 35 assistingin Iaunchlng r|d|ng pusher boat 30 fromrecess 21,* tﬁe
device including a pair of parallel rails 80 and ©~ WD 96/22219

PCT/ US96/ 00275y 8628 Whi ch engage, respectively, the upper spefosyen2os
channels 84 and 86 (Figure 6(B), also Figure 3(C)) fornmed along the | ower
edges of the hull of the riding pusher boat, the rails being pivotable

about points near 5 knuckle point 70. It can be seen that the center of
gravity "G' of riding pusher boat 30 is dispﬁ%%ﬁ forward of knuckl e point

e L et bk BB, AP, Lot I b DU g "c 10
Figure 6(A), a fi r;mtgmmte@l‘ tngdbaagec eeid cug/Amrgenipcdndisgovh @AFg gure
6(A)) disposed in é&eryimPbadige’ 8888 Bdrgé UavAny oo kewakl efpoint 70, is
conpressed propulsion; a tug boat mounted in a recess formed in a
slportion 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
10 hull bottom of oaig 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
15 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 knickle point when said tug boat is
mounted on said barge; said method comprising:

20 (a) pushing said tug boat aftward until said
| center of gravity is aft of said knuckle
point; and

_(b) permitting said tug:boat to slide down said
sloped portion of said bottom of said recess
25 into water in which said barge is floating.

30
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cor 1 inesy A the SNMNARIMIRLAMILCone’ paieoe Ehdaulic: davi ces o2

( gur'e 6(A}) %l so di sposed-THSISHREETHASBEENTTCTESS—21;
aft of knuckle point 70, is extended to raili 80 aRBPIBACEDo addifti onally

mai ntain stability. Wen an éenmergency ari ses,—Tequrrimg—titre—taunchi ng of
riding pwidesizzieat 20 30, the riding pusher boat is nov®dTAKE/M2S st ance

"L" by the action of detaching the connecting neans and reversing thrusters
50 and 52, and with the possible assistance of a hydraulically operated
cylinder or other such biasing nmeans (nejither shown), and further aft 25
novenment of the riding pusher boat cau§' “unbal anced nonmentumin the

| aunchi ng operati P ? H&@hggm&agi J’Me tolflaluq fefu;gé},&fe ext ended

and hydraulic deV|ces 92" are. cohpresse on -causing rails 80
and 82 to rot@&QPI#ﬁiqSSSltlon shown in broken |ines, _mnth 30 the riding
pusher boat rotati rxga)c ProvaashgCk ictatdng beguosung dj:apdaeue imto the water

(prgures 408) 4(0))  covedp Fafede MdUirinith) o888 Lifleidd c2n Do 2een

t hat the upper surface 1:Se. a I|ty of freely
rotating rd lers, as a@tyncthaeuﬁg}d tug boat 13 dt 1035t partzally

mounted, to rotete seid tug boat towerd the
'etern of eeid berge vhen eeid tug boat is
. being leunched from said barge, and
(b)frotetlng eald rotateble structure to rotate
10. | eeld tug boat toward ‘the stern of ‘said barge
- when eeld center of gravity is eft of said
knuckle point. '

17. A method, as def;ned in Clelm 16, further
15 compr;eing' provxdxng upper surfeces of eeid rotating
structure with rollere dispoeed thereon to reduce
rollrng frict;on ae seld tug boat is leunched from said
barge.

20 18. A method of forming an 1ntegreted tug/barge,
said tug/berge includlng. e 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 boet and eezd berge w;ll experience identical

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

(a) ballasting said barge so that the bottom of
said reoeSs 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.
ThﬁflTiﬁliiilﬁTfflﬁﬁll




'35 their axes al i gned orthogonal to the axis of novenent of riding pusher
3 j j ct WO 96/ 22210

.PCT/ US96/ 00275 -10- 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
| aunchi ng riding pusher boat 30, the bottom surface of recess 21 may be
coveredvgyg%ﬂ,sheets of a high nol ecul ar wei ght pl astipcreéssiobs 98
(Figure 6 to reduce further redd¢e sliding friction. It will thus be
seen that the objects sef forth above, anong those elucidated in, or nade
apparent from 10 the pfecedi ng description, are efficiently attained and,
since certain chang be made in t ve construction w thout
departing fromthe s is intended that all matter

contained in the abquvg_ desqription o t he acconpanyi ng 15 draw ng
figures shall be intpj@ietdd as ill rati '
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'qnly and not in alimting sense. It is also to be understood that the

e L fic

-features of the invention herein described and 20 all statenments of the
scope of the invention which, as a matter of |anguage, mght be said to
fall therebetween. 25 30 35 -11- Cainms 1. An integrated tug/barge for

carryin ?Er% conprising: (a) a cargo carrying barge,Péﬂb?,‘mi,ge havi ng
no maangwg pr(l)gpul sion; and (b) a 20y boat nmounted on top of a portion of
sai d barge such that said tug boat and said barge will experience identical
notion when said integrated tug/barge i@oggrat ed, said tug

2

o~ ™M ™)
o

g

=1
A ]
A
R AW
A T T

Mg "
¥ gl
@[\ ; ,.-IL, SN LL_.:L)
S
(A
WM
<
Sl L
1 ©
L




gbpat including nmeans for propul sion and maneuvering of said integrated

-bei ng di sposed bel ow the surface of the water in which said integrated
tug/barge is floating, the hull portion of said tug boat when so nounted
being vertically disposed substantially no | ower than said surface of said
wat er, QueeEdior said portion of said neans for propul g&fiisiiers
maneuvering. 2. An integrated tug rge, as defined in Caim1, wherein:
said tug boat is mounted in an aftWardly open recess forned in the stern
section of said barge. 3. An integrated tug/barge, as defined in daim?2
further conprising: neans to permt rapid separation and | aunching of said
tug boat fromsaid barge in thg event of an enmergency. 4. An integrated
tug/ barge, as defined in Caim3, wherein: said neans to permt includes an
aftwardly and downwardly sl oped surface defining at |east a portion of the
bottom of said recess in which said tug boat is nounted.
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-1lla- 5. An integrated tug/barge, as defined in Caim3, wherein: said

-whi ch said tug boat is nounted and on which said rotating structure said
tug boat is at |least partially nounted, to rotate said tug boat toward the
stern of said barge when said tug boat is being |launched from said barge.
REPLACENMENT SHEET -13- 10. An integrated tug/barge, as defined in Caim
1, whe™OM22EN®) a first, forward portion of the hull b®CIESPEH2Tai d t ug
boat is flat and horizontal; (b) a second portion of said hull bottomis
flat and inclined aftwardly and downwaqr/c%l y from

&0

FIG 4D




said first portion; and (c) a third portion of said hull bottomis flat and
% i d porfinn 11 An i nt eg:at ed I”g‘ ha[ge as
defined in Caim1l0, wherein: (a) said first portion conprises about 40-45%
of the length of said hull bottom (b) said second portion conprises about
25-30% of said length of said hull bottom and (c) said third portion
conpri sewodgate 20% of said Il ength of said hull bottom Pamseg)oo&ﬂ egr at ed
tug/ barge, as defined in Caim 10, wherein: said second portion of said
hul | bottomis inclined fron1horrzog%fj by about 11 degrees. 13. An
integrated tug/barge, as defined in aim 10, wherein: propul sion nmeans
depends fromsaid third portion. 14. An integrated tug/barge, as defined in
Claim 1, wherein: said tug boat has a wedge-shaped stern forned by two
generally vertical plates joined at a generally vertical apex on the

centerline of said tug

(

9

22

i .o.---....l
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FIG 5




"boat . REPLACEIVENT SHEET Vo 96/22219

(a) a first, f or war d portlon of the'huII bottomof sald tug boat

-vvherel n:
ts flat and horizontal; 5 (b) a second portion of said hull bottom

is flat and inclined aftwardly and downwardly fromsaid first portion; and

(c) a tRygskagfoti on of said hull bottom is flat and ext rdly from
said second 10 portion. An integrated tug/barge, as defined

in Caim210, wherein: (a) said fi r§( portion conprises about 40-45% of 15
the length of said hull bottom (b) said second portion conprises about

25- 30% of
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isaid |l ength of said hull bottom and (c) said third portion conprises about

. ~dhull botiom20. 12 Ao it :
.defined in Cl aim10, wherein: said second portion of said hull bottomis
knclined fromhorizontal by about 11 degrees. 25 13. An integrated

tug/ barge, as defined in C aim10, wherein: propul sion neans depends from

said thi porid on. 14. An integrated tug/barge, as defpdypgsosiozgsai m 30 1,
mhereinbhggy z.ug boat has a pointed stern. 35 -15- 16. A nethod, as

defined in daim115, further conprising: (a) providing a rotating structure
di sposed in said recess and on fch said rotating structure said tug boat

Is at |east partially
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v

mounted, to rotate said tug boat to ulmll I w

tug boat I s being | aunched from sai mlj ﬂﬂﬂmmﬂm Irot Ec ﬁ%
structure to rotate said tug boat towWart the "stdrn*of sai g ’96
center of gravity is aft of said knuckle point. 17. A net efTne
Claim 16, further conprising: providing” ﬁgper surfaces of said rotating
structure with rollers.-di sposed thereogladmgseduce rolling friction as said
tug boat is launched fromsaid barge. 18. A nethod of form ng an integrated
tug/ barge, said tug/barge including: a cargo carrying barge, said barge
havi ng no nmeans of bFOpansiohegaateg bugybavget €dri naaryéngseatgoped in a
portion of sgbﬂ? such that said tug boat and said barge will
experience id |ca tlon when said integrated tug/barge i S operated,

sai d tug boat incl (ﬂ) ng FREES f—'errmegubgrgﬁ,aﬂalﬁa auger hayisg sai d

I nt egrated tug/ barge; ﬁeaﬂsnafhpgoggmgibﬁbngnd(a) bal | asting said barge SO

that the botton1of(§?|d Eu&egoaLSmgQggéd og %géfg%eaogo¥@585 BE 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 iﬁtegrated tug/barge, with
a portion of said means for propulsion and

_ maneuvering being disposed below the surface

o~ of the water in which said integrated

- _ tug/barge is floating, the hull portion of
said tug boat when so mounted being vertically
disposed substantially no lower than said
surface of said water, except for said portion

of said means for propulsion and maneuvering.

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. An 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 said recess in which said tug
boat is mounted. '
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* which said tug boat and said b (b) ', a| f
" propul sion to propel said tug acmmmmﬁm“m ess,; W% ,5
. boat to said barge; and (d) rebat|eastitng*safd barge to a ' r96

said water, with the huII portlon of id -15a- tug boat being
vertically disposed substantially no’l 2r than the surface of the water in
whi ch sai d integr &t.ed Anugniegrates fdugaﬁharge,empieﬁmech ipprQliadm of sai d

Teans 01 WG UL 100 i iR By S ace of
a cargo castrueFure gdspased barg@wa\neqyaﬁom Q%‘f goish Hug dwafb) a tug
boat mount q4 gibdteclardl! i WAICH Y ARP gAY T RLrR PG Section

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.
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bange, portion of said barge such t er !%U
experience identical notion Wnen sa mn mlal Imﬂ ﬂm/ P lﬂﬁaﬁ 02 ]J
said tug boat including neans for propu siton vand maneuveri iz

i ntegrated tug/barge; and (c) nmeans to perm<t rapid separm IGCT ’gg

| aunching of said tug boat fromsaid bargl3+ n the event of an ener gency,

sai d nmeans includij a x| th{ﬁé%ﬁ#déﬁg,}%&d&%@osgg 4 Hadd ir?ct?fédhn whi ch

said tug boat is mounted and tating structure said tug boat
is at |east JparheA84 punted, to rotate said tug boat toward the stern of

sai d barge when syigh taicEhas, lﬁi&iﬁﬂﬂ mme%f rtﬁi@%ﬁiﬂl tﬁé@@om@f AN

i ntegrated tug/barge, in C reJn u surfaces of

efin
said rotating struct ursf?lﬁg\}'é‘g qaefr e éﬁ‘ duce rol ling
“friction as said t@y waiedond portdicsh faHreasid ChthI Q?ottREﬁ’Lfé:EB@ﬂ' SHEET

and inclined aftwardly and downwardly from
said first portion; and

(c) a third portion of said hull bottom is flat
and extends aftwardly from said second
portion. '

11. An integrated tug/barge, as defined in Claim
10, wherein: '
(a) said first portion comprises about 40-45% of
- : the length of said hull bottom;
et . (b) said second portion comprises about 25-30% of
said length of said hull bottom; and
(c) said third portion comprises about 20% of said
length of said hull bottom.

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

13. An integrated tug/barge, as defined in Claim
.10, wherein: propulsion means depends from said third
- portion.

14. An integrated tug/barge, as defined in Claim
1, wherein: said tug boat has a wedge-shaped stern
formed by two generally vertical plates joined at a
generally vertical apex on the centerline of said tug
boat.

REPLAGEMENT SHEET

<1 0CT 1996

AMENDED SHEET



-boat nounted on top of a portion of* sdldLbaFgessubh t hat

said barge will experience identical ion when said integrated tug/barge
is operated, said tug boat i ncl udi ng WeANns for propul sion and maneuveri ng
of said integrated@ug/barefhodc)asm defined fimvalalimols ofucthehe hul |
bott om of saigy f{hiﬁ?ﬂ is flat and horizontal; (d) a second portion of
.said hull bottomis fTat and inclined aftmardly and downwardly from said
first portion; and&k)PECViding porrotat g sstxncture hdisposed inat and

extends af tvardly T orB£pd G E@SHH e 4 WhidR sdldi FSESERAGT tUg/ bar ge, as
defined in daim?2l, wherein:
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; and.

(b) rotating said rotatable structure to rotate
said tug boat toward the stern of said barge
when said center of gravity is aft of said
knuckle point.

. 15b- /
o Ty melated ;“gngzgﬁmummlmuﬂﬂmlgprm MO

17. A method, as defined in Claim 16, further

— comprising: providing upper surfaces of said rotating

o structure with rollers disposed thereon to reduce
rolling friction as said tug boat is launched from said
barge.

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

- of said integrated tug/barge; said method comprising: |
(a) 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;

(b) using said means for propulsion to propel said

tug boat into said recess; '

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

(d) reballasting said barge to a normal position

in said water, with the hull portion of said

* REPLACEMENT SHEET
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(a) said first portion conprises ab _ e |l e
bottom (b) said second portion co I“il HZ 30% g)? 5
:said hull bottom and (c) said thir or lonqconpnlses %

| ength of said hull bottom 23. An |ntegrated tug/ barge, as defined in
Ol aim 21, wherein: said second porti ont¥#~said hul'l bottomis inclined from

horizontal yuglsedt Hetogreest iddl 1 dispegeat Qﬂbét@ﬁ@ﬂéﬂgy A6 defined in
REPLACED. WD DR e e S FRED ot “BEL Gatdf LA W1 80487 508 00275
-15- 16. A rntrgrated deig/barge i af hod6ingurekeeptofipriai portian _
providing a gt a1 AhRiCEE HEOFRPIEn | EndhbnbE5ESEng e PN Ch Sai d

rotatin
J disposed below said surface of said water.

~19. An 1ntegrated tug/barge for carrying cargo,
comprising:

(a) a cargo carrying barge, said barge having no
means of propulsion;

(b) a tug boat mounted on top of an aftwardly open
recess formed in the stern section of said
barge, portion of said barge such that said
tug boat and said barge will experience
identical motion when said integrated

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

(c) means to permit rapid separation and launching
of said tug boat from said barge in the event
of an emergency, said means including a
rotating structure disposed in said 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.:

20. An integrated tug/barge, as defined in Claim
19, wherein: upper surfaces of said rotating structure
have rollers disposed thereon to reduce rolling friction
as said tug boat is launched from said barge. |
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5 structure said tug boat "mﬁ mlmmumm[ I ammslt%b /“002 5

‘rotate said tug boat toward the st ugiﬁﬁ 3
being I aunched from said barge; and {(b)t retating sald e96
to rotate 10 said tug boat t rd the stern of sai d barge

said center of gravity is aft of sald]knuckle point. 17. A nethod, as

defined in Caim2d. f & Hategratad g harge Kol carnying cardaces of
sai d rotati Rnig: ﬁggﬂdqfavmth roll ers disposed thereon to reduce rolling
friction as said t oat is launched from said barge. 18. A

met hod of forning iShtGaFIR &fqu/%rwg%'al%ﬁ#%g}?%%éﬁmmmmg a
cargo carrying barge, mﬁanhlﬁﬁxprdpuagmbﬂy)neans of propul sion; a tug boat

T o0 Bar b Y Tt R 0 T S o e S L 0
i nt egrat ed tug/ barge |ban:gaarsaxaid that dsaidy ﬁnrgitbdatclaml:l _mpn_laeb&éeh)(r)d
Doert 1o 1) oot ST Slpedhdd SRS IO et
integrated tug/barge is operated, said tug
boat including means for propulsion and
maneuvering of said integrated tug/barge;
(c) a first, forward portion of the hull bottom of
said tug boat is flat and horizontal; _
(d) a second portion of said hull bottom is flat
and inclined aftwardly and downwardly from
said first portion; and
(e) a third portion of said hull bottom is flat
and extends aftwardly from said second
portion.

22. An integrated tug/barge, as defined in Claim
21, wherein: , '

(a) said first portion comprises about 40-45% of
the length of said hull bottom;

(b) said second portion comprises about 25-30% of
said length of said hull bottom; and

(c) said third portion comprises about 20% of said
length of said hull bottom.

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

24. An integrated tug/barge, as defined in Claim
21, wherein: propulsion means depends from sald third-
portion. '
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