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TUG BARGE LIGHTERING CONNECTION 
SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This present continuation patent application is 
related to and claims priority bene?t of an earlier-?led non 
provisional patent application of the same title, Ser. No. 
11/345,792, ?led Feb. 2, 2006, and an even earlier ?led pro 
visional patent application Ser. No. 60/649,849, ?led Feb. 2, 
2005. The identi?ed earlier-?led applications are hereby 
incorporated by reference into the present application. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to the ?eld of marine 
equipment, particularly, the art of connecting tugboats or 
pusher vessels With barges or other non-poWered vessels 
Which are equipped With a notch in the stern of the barge for 
receiving a tug or pusher vessel therein. 

[0004] 2. Description of the PriorArt 

1. Field of the Invention 

[0005] Barges are used to transport cargo on Water, but have 
no self-propelling mechanisms, and rely primarily on tug 
boats or other pusher vessels for movement from one location 
to another. There exist many types of connections for cou 
pling tugboats to barges, and the particular form of connec 
tion used depends on the marine environment in Which the 
transportation takes place. As can be expected, a more secure 
coupling arrangement is required to maintain the connection 
of the tugboat to the barge in rough Waters. For example, 
When a barge is used to transport oil, the coupling of the 
tugboat to the barge, the loading of the barge, and the actual 
pushing of the loaded barge take place out in open sea and are 
subject to substantial Waves. It is imperative that the tug boat 
be securely connected to the barge to prevent the tug boat 
from being tossed about against the barge, or substantial 
damage and injury can occur. 

[0006] A stable form of connection is provided through the 
use of extendable ram devices on the tug boat Which inter 
connect With receivers on the barge. An example of this 
extendable ram and receiver con?guration is shoWn in FIGS. 
1 and 2 Wherein a tug boat or pusher vessel 14 is connected to 
a barge 10. This connection is achieved by the boW of tug 14 
entering a generally U-shaped or V-shaped notch 12 on barge 
10. Once the tug 14 is Within notch 12, rams 16 are extended 
from tug 14 into receivers 18 of the barge 10. The connecting 
rams typically have a drive mechanism that Will generate 
suf?cient force to securely hold tug 14 Within notch 12 of 
barge 10. A connection of this type is shoWn in US. Pat. No. 
3,512,495 to Fletcher in Which a hydraulically extendable 
shaft is mounted on the port and starboard sides of the boW of 
the tug boat, and the cylindrical shaft of the tug is inserted into 
a circular receiver or housing mounted on the port and star 
board Walls of the notch Within the barge. 

[0007] This type of connection is suitable When the barge 
maintains a ?xed load and the tug boat merely transports the 
barge. HoWever, a tug boat must frequently transport a barge 
to a ?rst destination Where it receives a load, and then trans 
port the barge to a second destination Where the barge is 
unloaded. During the tWo operations, the respective Water 
levels of the tug boat and barge Will change relative to each 
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other as the load Weight is affected. For example, When the 
barge is empty, it Will sit in the Water relatively high. As the 
barge is loaded, the Weight of the load Will cause the barge to 
sit loWer in the Water. HoWever, because no Weight change is 
made to the tug boat itself, the Water line of the tug boat 
remains constant. If the tug boat Were to remain ?xedly con 
nected to the barge during the loading operation, the Weight 
load Would push the tug boat doWn into the Water, With pos 
sibly disastrous consequences. The tug boat must, hoWever, 
maintain some degree of connection With the barge during 
loading, otherWise the Waves from the rough Waters may 
prevent realignment and re-attachment. Therefore, the con 
nection must permit the relative levels of the tug boat and 
barge to change as the Weight load varies. The process by 
Which the tug boat adjusts its position to the coupled barge as 
the Weight load is changed is called lightering. 

[0008] As shoWn in FIG. 1, certain coupler systems provide 
vertical channels 20 on the port and starboard sides of notch 
12 in barge 10 for receiving the rams 16. A coupler system of 
this type is shoWn inU.S. Pat. No. 4,688,507 to Kuhlman et al. 
The vertical channels 20 extend along the top to bottom 
height of barge 10 and have a Wedge shape con?guration 
Which opens up in an inboard direction. Rams 16 are provided 
With a coupler head 22 having a similar Wedge shape con?gu 
ration, as shoWn in FIGS. 3 and 4, Which are oriented on the 
rams to mate With the Wedge shape con?guration of the ver 
tical channels 20. A series of teeth 24 are arranged along the 
sideWalls of the vertical channels 20 as shoWn in FIGS. 6 and 
7. Similarly, a series of teeth 26 are arranged along the lateral 
sides of ram coupler heads 22 as shoWn in FIG. 4. As ram 
heads 16 are extended and brought into engagement With 
vertical channel receivers 20, their respective teeth interlock. 
The depth of the teeth permit suf?cient engagement to prevent 
relative vertical movement of the tug boat With respect to the 
barge. 

[0009] To permit the relative vertical movement of the 
barge With respect to the tug boat, the rams are retracted a 
suf?cient distance so that the teeth 26 of coupler head 22 
come out of interlocking engagement With the teeth 24 of 
vertical channel receiver 20. The distance of retraction must 
be enough so that the tips of teeth 26 can clear the tips of teeth 
24 so relative vertical movement can occur. Any contact 
betWeen the tug coupler head and the barge during vertical 
motion With this type of connection causes the tug ram to turn 
and makes reengagement dif?cult. Full disconnection is 
required to alloW relative vertical movement betWeen the tug 
and barge. The operation of the rams is mechanically and 
electrically controlled as fully explained in the Kuhlman et al 
US. Pat. No. 4,688,507 and is noW Well knoWn to those 
having skill in the art. 

[0010] Full disconnection results in loss of longitudinal and 
tug roll control. Any time the ram disengages from secure 
engagement With the receiver, there is potential for mishap, 
especially in the heavy Waters out at sea. Speci?cally, anytime 
that the coupler becomes disengaged, the tug boat is alloWed 
to roll. 

[0011] Accordingly, it is desirable to minimiZe the degree 
of disengagement of the ram from the receiver channel during 
the lightering operation so that the ability for respective ver 
tical movement betWeen the tug boat and barge is maximiZed, 
While the potential for tug boat roll and loss of longitudinal 
control is minimiZed. It is also desirable to minimiZe the 
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amount of time it takes to disengage the ram coupler head 
from engagement With the receiver channel long enough for 
the lightering adjustment to be made, then to reengage the 
ram coupler head With the receiver channel to reestablish a 
secure connection. 

SUMMARY OF THE INVENTION 

[0012] In accordance With one embodiment, the invention 
comprises a tug barge lightering connection system of the 
type comprising a ram equipped With a coupler head for 
engagement With a vertical receiver channel of a barge, Which 
is adapted to minimize the degree of disengagement of the 
ram from the receiver channel during the lightering operation 
so that the ability for achieving respective vertical movement 
betWeen the tug boat and barge during the lightering opera 
tion is maximized, While the potential for unintentional lon 
gitudinal movement is minimized. The coupler head of the 
tug boat ram is Wedge shaped and its lateral edges are pro 
vided With a Waveform surface. The vertical receiver channels 
of the barge have a complementary Wedge shape for receiving 
the ram coupler heads. The opposing side Walls of the vertical 
receiver channels also have a Waveform surface that mates 
With the lateral edges of the ram coupler heads as they come 
into engagement With the receiver channels. The Waveform 
surface of the respective coupler heads and sideWalls of the 
receiver channels thus permit an interlocking engagement to 
provide a secure vertical connection betWeen the tug boat and 
barge. The smooth curves and the absence of angular edges in 
the Waveform surface of the respective coupler heads and 
sideWalls permit smooth incremental relative vertical move 
ment of the tug boat to the barge during the lightering opera 
tion. The loW amplitude of the Waves also minimize the 
degree of ram disengagement from the receiver channels 
necessary to effect vertical movement. The Wedge shape 
entry point of the receiver channels provide suf?cient area for 
the retraction of the Waveform surface of the coupler heads to 
disengage from interlocking connection With the Waveform 
surface of the receiver sideWalls While still providing longi 
tudinal control of the connection betWeen tug boat and barge. 

[0013] In accordance With another aspect of the invention, 
the shape of the Waveform on the lateral edges of the coupler 
heads and the sideWalls of the vertical receiver channels may 
vary depending upon the Weight load to Which they are sub 
jected. The greater the load transported by the barge, the 
greater the amplitude of the Wave may be desired at any given 
level of ram engagement pressure. The Waveform surface of 
the vertical channels may be comprised of discrete sections 
Which can be attached onto the sideWalls of vertical receiver 
channels in barges. 

[0014] Accordingly, it is an object of the present invention 
to provide a lightering connection system betWeen a tug boat 
and a barge for maximizing the vertical relative movement 
ef?ciency betWeen a tug boat and a barge during the lightering 
operation, While minimizing the loss of secure connection 
betWeen the tug boat and the barge during the lightering 
operation. There has thus been outlined herein, rather 
broadly, certain embodiments of the invention in order that 
the detailed description thereof may be better understood, and 
in order that the present contribution to the art may be better 
appreciated. There are, of course, additional embodiments of 
the invention that Will be described beloW and Which Will 
form the subject matter of the claims appended hereto. 
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BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0015] FIG. 1 is a side elevation vieW of a tug boat inter 
connected With a barge. 

[0016] FIG. 2 is a plan vieW of a tug boat interconnected 
With a barge by insertion of the tug boat Within the notch of the 
barge and shoWing the orientation of the rams on a tug boat 
Within the receivers of the barge. 

[0017] FIG. 3 shoWs a tooth style coupler head and ram to 
Which it is connected. 

[0018] FIG. 4 is a front elevational vieW of the ram coupler 
head of FIG. 3. 

[0019] FIG. 5 is a breakaWay cross-sectional plan vieW of 
the tug boat and the driving mechanism for extending and 
retracting the rams. 

[0020] FIG. 6 is a front elevational vieW of a tooth style 
receiver channel on a barge for receiving a ram equipped With 
a tooth style coupler head. 

[0021] FIG. 7 is a fragmentary cross-sectional vieW taken 
along line 7-7 of FIG. 6 and shoWing the arrangement of the 
teeth on the tooth style receiver channel. 

[0022] FIG. 8 is a fragmentary cross-sectional vieW of the 
Waveform surface of the helmet and receiver channel vertical 
faces of the present invention. 

[0023] FIG. 9 is a fragmentary plan vieW of a tug boat 
interconnected With a barge by insertion of a ram and helmet 
of the tug boat Within the vertical receiver of the barge accord 
ing to an embodiment of the present invention. 

[0024] FIG. 9A is a fragmentary cross-sectional vieW taken 
along line 9A-9A of FIG. 9. 

[0025] FIG. 10 is a plan vieW shoWing the lightering opera 
tion required retraction of a ram of the tug boat Within the 
vertical receiver of the barge according to an embodiment of 
the present invention. 

[0026] FIG. 10A is a fragmentary cross-sectional vieW 
taken along line 10A-10A of FIG. 10. 

[0027] FIG. 11A is a fragmentary cross-sectional vieW 
shoWing the close engagement betWeen the respective Wave 
form surfaces of the ram coupler head and the Wall of the 
receiver channel according to an embodiment of the present 
invention. 

[0028] FIG. 11B is a fragmentary cross-sectional vieW 
shoWing the relationship betWeen the respective Waveform 
surfaces as the coupler head is retracted from the receiver 
channel during lightering operations. 

[0029] FIG. 11C is a fragmentary cross-sectional vieW 
shoWing the relationship betWeen the respective Waveform 
surfaces as the crests of the coupler head Waveform pass over 
the crests of the receiver channel Waveform during lightering 
operations. 

[0030] FIG. 11D is a fragmentary cross-sectional vieW 
shoWing the relationship betWeen the respective Waveform 
surfaces as the coupler head is extended back into the receiver 
channel preparing to secure from lightering operations. 
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[0031] FIG. 11E is a fragmentary cross-sectional vieW 
showing the reengagement to the secure connection of the 
respective Waveform surfaces of the ram coupler head and the 
Wall of the receiver channel. 

[0032] FIG. 12 is a perspective vieW of the vertical channel 
receiver of a barge incorporating the Waveform surface 
according to an embodiment of the present invention. 

[0033] FIG. 13 is a cross-sectional vieW of the vertical 
channel receiver taken along line 13-13 of FIG. 12. 

[0034] FIG. 13A is a cross-sectional vieW ofa sideWall of 
the vertical channel receiver taken along line 13A-13A of 
FIG. 13. 

[0035] FIG. 14 is a front elevational vieW of the ram coupler 
head according to an embodiment of the present invention. 

[0036] FIG. 15 is a cross-sectional plan vieW ofthe coupler 
head as partially engaged With the vertical receiver channel 
during lightering operations. 
[0037] FIG. 16 is a cross-sectional plan vieW ofthe coupler 
head as fully engaged With the vertical receiver channel. 

[0038] FIG. 17 is a cross-sectional plan vieW ofthe coupler 
head as mounted on the ram. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] Referring noW to the draWings in more detail, FIG. 
8 generally shoWs the Waveform surface of the present inven 
tion. Unlike the tooth-like projections of the prior-art cou 
pling systems, Waveform surface 30 is comprised of rounded 
projections 31. This permits an opposing surface of similar 
con?guration to move smoothly over the projections. Angu 
lar, non-rounded edges are avoided. The Waveform surface 
should have consistent amplitude and pitch dimensions, 
amplitude (A) being de?ned herein as the height of the Wave 
crests, and pitch (P) being de?ned as the distance betWeen 
Wave crests as shoWn in FIG. 8. The optimum amplitude may 
vary depending on the Weight load involved in the lightering 
operation, but frictional forces and compressive forces pro 
vided by the tug boat rams Will play a signi?cant role as Well. 
In any event, the amplitude must be a value greater than Zero, 
but have a value less than the pitch. Preferably, the ratio of the 
amplitude to pitch should be about 1:7. 

[0040] Waveform surfaces 32 and 34 are provided on the 
lateral sides 36 and 38 of coupler head, or helmet, 40, respec 
tively, as shoWn in FIG. 14. The lateral edges of the coupler 
head 40, When vieWed in plan from above, are angularly 
disposed toWards each other and converge slightly at the front 
of the coupler head, as best shoWn in FIG. 17. Vertical channel 
receiver 42 comprises sideWalls 44 and 46 Which generally 
oppose each other, but diverge outWardly from each other 
toWards the channels opening, as shoWn in FIGS. 12 and 13. 
As can be seen in FIGS. 15 and 16, the angular orientation of 
the coupler head is complementary to the angular orientation 
of the vertical channel receiver 42. Wave form surfaces 50 and 
52 are provided on side Walls 44 and 46, respectively. The 
Wave form surfaces may be integrally Welded as a single piece 
directly on the side Wall, or may be provided in sections Which 
are then attached to the side Wall. When adjacent sections are 
abutted against each other, it is important to ensure that the 
connection joint 54 be smoothed doWn to avoid any obstruc 
tions or raised areas that detract from the smooth Waveform 
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surface, as shoWn in FIG. 13A. As Well understood by those 
having skill in the art, the function, structure and arrangement 
of the laterally positioned rams and the con?guration of their 
respective coupler heads are analogous With respect to the 
port side and the starboard side of the tug boat. Similarly, the 
vertical receiver channels on port and starboard sides of the 
barge vessel are essentially identical to each other, except for 
orientation. Accordingly, discussion relating to structures for 
the coupler heads and vertical receiver channels herein Will be 
understood to be applicable to the connection system for both 
the port and starboard positions. 

[0041] The interaction betWeen the Waveform surfaces on 
the ram coupler head and sideWalls of the vertical channel 
receiver can be understood by vieWing the operation as ref 
erenced in the draWings and aided by the folloWing descrip 
tion. In the usual barge transportation scenario, a tug boat 14 
enters the notch 12 of a barge 10 equipped With port and 
starboard vertical receiver channels of the type Well knoWn in 
the art, as shoWn in FIGS. 1, 2 and 5. Rams 56 and 58 are 
poWered to extend coupler heads 40 and 60, respectively, 
from tug boat 14 so that they enter vertical channel receivers 
42 and 62, respectively. As canbe seen in FIG. 10, the fore and 
aft sideWalls 46 and 44 help control longitudinal movement of 
the tug boat Within the notch of the barge. HoWever, until the 
Waveform surfaces of coupler head 40 engage the Waveform 
surfaces of the sideWalls of receiver channel 42, there is no 
vertical control. FIG. 10A shoWs Waveform surface 34 of 
lateral side 38 of coupler head 40 apart from Waveform sur 
face 50 of sideWall 44 of vertical channel receiver 42. This is 
the condition present as the coupler head enters the receiver 
channel. As the ram is fully extended, coupler head 40 
engages completely With vertical channel receiver 42, and the 
lateral edges 38 and 36 of coupler head 40 bear against ver 
tical channel side Walls 44 and 46 respectively. FIG. 9A 
shoWs Waveform surface 34 of lateral side 38 of coupler head 
40 nestled Within Waveform surface 50 of sideWall 44 of 
vertical channel receiver 42. In this condition, vertical control 
is fully effected, and the relative vertical positions of the tug 
boat and barge should remain the same, provided a suf?cient 
amount of extension force is placed against the rams. 

[0042] FIGS. 11A-11E shoW the interaction of the Wave 
form surfaces of the coupler heads With the Waveform sur 
faces of the sideWalls of the vertical channels over one cycle 
of movement that takes place during the lightering operation. 
In FIG. 11A, the respective Waveform surfaces of coupler 
head 38 and vertical channel sideWall 44 are in complete 
engagement, brought about by full extension of the ram 
against the vertical channel as shoWn in FIG. 16. As cargo is 
deposited into the barge, its Weight Will increase and cause the 
barge to descend and lie loWer in the Water. As that occurs, the 
tug boat must release its connection otherWise it Will be 
dragged doWn into the Water as Well. FIG. 11B shoWs, With 
the release of extension force by the ram, the primary Wave 
form surface of coupler head 38 beginning to disengage from 
the secondary Waveform surface of vertical channel sideWall 
44, as shoWn in FIG. 15. As this occurs, the incrementally 
greater Weight of the barge causes the vertical channel side 
Wall 44 to move doWnWard relative to coupler head 38. FIG. 
11C shoWs the crest of the Waves of the secondary Waveform 
surface of vertical channel sideWall 44 sliding over the crest 
of the Waves of the primary Waveform surface of coupler head 
38. Assuming that the Weight differential has been settled, the 
rams are again extended to regain vertical movement control. 
In FIG. 11D, as the rams are extended, the Waveform surfaces 
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are again brought into engagement. When lightering equilib 
rium is reached, the rams are extended to lock the Waveform 
surfaces of the coupler head and vertical channel sidewall in 
locking engagement as shoWn in FIG. 11E and FIG. 16. In this 
fashion, the Waveform surfaces of the present invention pro 
vide close control over vertical movement betWeen tug boat 
and barge, While minimiZing loss of horiZontal control. Dur 
ing the entire lightering operation as depicted in FIGS. 11A 
11E, coupler head 40 is able to remain in the con?nes of 
vertical channel 42, as seen in FIGS. 15 and 16, to prevent 
forWard or backWard motion of the tug boat relative to the 
barge. The relationship betWeen the depth of the vertical 
channel receiver 42 and amplitude of the Wave crests should 
be such that When the primary and secondary Waveform sur 
faces 34 and 50 are moved apart for lightering operations as 
shoWn in FIG. 10A, a suf?cient amount of coupler head 40 
remains Within the vertical channel receiver 42 as shoWn in 
FIG. 10. 

[0043] The Waveform surface also permits vertically con 
trolled movement as a function of friction. With the rounded 
surfaces provided by the Waveform, the transition betWeen 
the point Where a Wave crest emerges out of a trough (as in 
FIG. 11B), moves over an opposing Wave crest (as in FIG. 
11C), and descends back toWards another Wave trough (as in 
FIGS. 11D and 11E) is able to occur more smoothly With the 
loWer amplitude of the Wave crest. It is critical that reengage 
ment of the coupler head in tight compression With the 
receiver channel take place as quickly as possible because the 
tug boat is subject to roll Whenever the vertical restraint of the 
connection is disengaged. 

[0044] As shoWn in FIG. 17, coupler head 40 is shoWn in 
cross-sectional vieW as seated on the end of ram 56. Support 
ball 66 is a steel ball and coupler head 40 is secured thereto by 
the attachment of a circumferential securing plate 68. The 
securing plate forms a collar Which retains coupler head 40 on 
support ball 66. Support ball 66 acts as a sWivel for coupler 
head 40 and alloWs coupler head 40 to move to alloW coupler 
head 40 and receiver 42 to self-align. 

[0045] One embodiment of the Waveform surface of the 
present invention comprises a coupler head Whose lateral 
sides have the Waveform surface integrated therein. This 
enables existing rams using a helmet incorporating the tooth 
edged coupler to be sWitched With a helmet incorporating the 
Waveform surface coupler. Similarly, the vertical channel 
receiver may have the Waveform surface integrated into its 
sideWalls. Altemately, the Waveform surface could be con 
nected to an existing surface by Welding or bolting or the like. 
Another embodiment provides for the Waveform surface to be 
installed on vertical channel receiver side Walls by installing 
in individual sections as shoWn in FIG. 12. For example, 
individual plates can be manufactured and aligned together 
over the length of the side Wall. Each plate can incorporate a 
Waveform having four cycles of Waves to provide four Wave 
crests. A typical Wave plate incorporating four Wave crests 
Would have a Width of 20 inches and a length of 28 inches, 
With each Wave crest having a height of one inch. If desired, 
Wave plates having more than or feWer than four Wave crests 
can be manufactured. 

[0046] In the foregoing description, certain terms have 
been used for brevity, cleamess and understanding; but no 
unnecessary limitations are to be implied therefrom beyond 
the requirements of the prior art, because such terms are used 
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for descriptive purposes and are intended to be broadly con 
strued. Moreover, the description and illustration of the 
inventions is by Way of example, and the scope of the inven 
tions is not limited to the exact details shoWn or described. 

[0047] Certain changes may be made in embodying the 
above invention, and in the construction thereof, Without 
departing from the spirit and scope of the invention. It is 
intended that all matter contained in the above description and 
shoWn in the accompanying draWings shall be interpreted as 
illustrative and not meant in a limiting sense. Having noW 
described the features, discoveries and principles of the 
invention, the manner in Which the inventive tugboat and 
barge connector and receiver combination is constructed and 
used, the characteristics of the construction, and advanta 
geous, neW and useful results obtained; the neW and useful 
structures, devices, elements, arrangements, parts and com 
binations, are set forth in the appended claims. 

[0048] It is also to be understood that the folloWing claims 
are intended to cover all of the generic and speci?c 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. 

Having thus described the preferred embodiment of the 
invention, What is claimed as neW and desired to be pro 
tected by Letters Patent includes the folloWing: 
1. A coupler and receiver assembly for connecting a pusher 

vessel Within a stern notch of a barge, the assembly compris 
mg: 

a pair of rams provided on lateral sides of the pusher vessel, 
a coupler head attached to each of the rams, 

receiver channels for receiving each coupler head provided 
on the barge, 

each receiver channel comprising ?rst and second gener 
ally opposed sideWalls, 

each of the coupler heads comprising lateral edges, at least 
one of the lateral edges of each coupler head having a 
primary Waveform surface With a plurality of rounded, 
non-angular projections, at least one of the ?rst and 
second sideWalls of each of the receiver channels having 
similar secondary Waveform surfaces adapted to mate 
With the lateral edge of the coupler heads having the 
primary Waveform surface. 

2. The coupler and receiver assembly of claim 1 in Which 
the pusher vessel is adapted for engagement With the barge 
When the primary Waveform surfaces of the lateral edges of 
the coupler heads mate With the secondary Waveform surfaces 
of the receiver channels such that crests of a Wave of a ?rst 
Waveform surface lie completely Within troughs of an oppos 
ing second Waveform surface. 

3. The coupler and receiver assembly of claim 1 in Which 
the sideWalls of the receiver channels are angularly disposed 
toWards each other such that longitudinal planes in Which the 
sideWalls lie diverge outWardly each from each other, and the 
lateral edges of the coupler heads are angularly disposed 
toWards each other such that longitudinal planes in Which the 
lateral edges lie diverge toWards each other toWards a front of 
the coupler head. 

4. The coupler and receiver assembly of claim 1 in Which 
the rams are adapted for automated extension and retraction 
to effect engagement and disengagement of the pusher vessel 
With and from the barge, respectively. 
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5. The coupler and receiver assembly of claim 3 in Which 
the rams are adapted for extension and retraction to effect 
engagement and disengagement of the pusher vessel With and 
from the barge, respectively, the amplitudes of Waves of the 
primary and secondary Waveform surfaces having a com 
bined value less than a distance equal to that necessary for the 
coupler heads to be completely WithdraWn from the receiver 
channels. 

6. The coupler and receiver assembly of claim 5 in Which 
relative vertical movement betWeen the pusher vessel and 
barge is enabled When the crests of Waves are completely 
Withdrawn from troughs of opposing Waveform surfaces. 

7. The coupler and receiver assembly of claim 6 in Which 
relative horiZontal movement of the pusher vessel is limited 
When the coupler heads are at least partially Within the 
receiver channels. 

8. The coupler and receiver assembly of claim 7 in Which 
the primary Waveform surface is provided on both lateral 
edges of the coupler heads, and the secondary Waveform 
surfaces are provided on both the ?rst and second sideWalls of 
the receiver channels. 

9. The coupler and receiver assembly of claim 1 in Which 
the respective Waveform surfaces of the lateral edges of the 
coupler heads and the sideWalls of the receiver channels have 
an amplitude greater than Zero, but less than a value repre 
senting a distance of a pitch of the Waveform. 

10. The coupler and receiver assembly of claim 9 in Which 
a ratio of the amplitude to pitch is 1:7. 

11. A coupler and receiver assembly for maintaining a 
Water level position of a pusher vessel Within a stern notch of 
a barge during a lightering operation, the assembly compris 
ing: 

a pair of rams provided on lateral sides of the pusher vessel, 

a coupler head attached to each of the rams, the coupler 
head having lateral edges angularly disposed toWards 
each other at the front end of the coupler head, 

receiver channels for receiving each coupler head provided 
on the barge, 

each receiver channel comprising ?rst and second gener 
ally opposed sideWalls, the sideWalls being angularly 
disposed aWay from each other at the longitudinal open 
ing of the receiver channel, the angular disposition of the 
sideWalls being equal but opposite to the angular dispo 
sition of the lateral edges of the coupler head, 

each of the coupler heads comprising lateral edges having 
a primary Waveform surface With a plurality of rounded, 
non-angular projections, each of the ?rst and second 
sideWalls having similar secondary Waveform surfaces 
With a plurality of rounded, non-angular projections 
adapted to mate With the lateral edges of the coupler 
heads, the rams being adapted for extraction and retrac 
tion to maneuver the coupler heads into engagement 
With and disengagement from the receiver channels, 
Whereby the primary Waveform surfaces of the lateral 
edges of the coupler heads are capable of being brought 
into mating engagement With the secondary Waveform 
surfaces of the ?rst and second sideWalls of the receiver 
channels to secure the pusher vessel Within the stern 
notch of the barge. 

12. The coupler and receiver assembly of claim 1 1 in Which 
the pusher vessel is restricted from relative vertical movement 
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With respect to the barge When crests of a Wave of a ?rst 
Waveform surface lie completely Within troughs of an oppos 
ing second Waveform surface. 

13. The coupler and receiver assembly of claim 12 in Which 
the barge is adapted for relative vertical movement With 
respect to the pusher vessel When the barge is subject to load 
variations, the rams being adapted for retraction to bring the 
crests of the Wave of the ?rst Waveform surface out of engage 
ment With the troughs of the opposing second Waveform 
surface, the coupler heads and receiver channels being 
adapted to slide With respect to each other in a vertical direc 
tion When the crest of the ?rst Waveform surface is not over 
lapping the crest of the second Waveform surface. 

14. The coupler and receiver assembly of claim 13 in Which 
relative horiZontal movement of the pusher vessel is limited 
When the coupler heads are at least partially Within the 
receiver channels. 

15. The coupler and receiver assembly of claim 1 1 in Which 
the respective Waveform surfaces of the lateral edges and 
sideWalls have an amplitude greater than Zero, but less than a 
value representing a distance of a pitch of the Waveform. 

16. The coupler and receiver assembly of claim 15 in Which 
a ratio of the amplitude to pitch is 1:7. 

17. An assembly for coupling a ?rst vessel With a second 
vessel, the assembly comprising: 

a ram provided on the ?rst vessel; 

a coupler head attached to the ram; and 

a receiver channel provided on the second vessel for receiv 
ing the coupler head, With the receiver channel including 
?rst and second sideWalls, 

Wherein the coupler head includes ?rst and second lateral 
edges, With at least one of the lateral edges having a 
primary Waveform surface presenting a plurality of 
curved, non-angular projections, and at least one of the 
?rst and second sideWalls of the receiver channel having 
a similar secondary Waveform surface adapted to mate 
With the lateral edge of the coupler head having the 
primary Waveform surface. 

18. In a system for selectively coupling a ?rst vessel With a 
second vessel, Wherein the system includesi 

a ?rst ram including a ?rst coupler head, the ?rst ram being 
mounted on the ?rst vessel so as to be selectively extend 
able outWardly from a ?rst side of the ?rst vessel; 

a ?rst receiver channel provided on a ?rst side of a notch in 
the second vessel, oriented substantially vertically, and 
operable to receive the ?rst coupler head When the ?rst 
vessel is located Within the notch and the ?rst ram is 
extended; 

a second ram including a second coupler head, the second 
ram being mounted on the ?rst vessel so as to be selec 
tively extendable outWardly from a second side of the 
?rst vessel; and 

a second receiver channel provided on a second side of the 
notch in the second vessel, oriented substantially verti 
cally, and operable to receive the second coupler head 
When the ?rst vessel is located Within the notch and the 
second ram is extended; 
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the improvement comprising: wherein the ?rst and second pluralities of loW amplitude, 

the ?rst and second coupler heads each having left and right rO.uI.1ded projecnons Interact so as to allow for vemqal 
. . . . . . sl1d1ng movement betWeen each coupler head and its 

s1des, W1th each of the left and right s1des 1nclud1ng a . . . . . . 
. . respective receiver channel W1thout requmng full W1th 

coupler head surface present1ng a ?rst plurality of loW . 
amplitude rounded pro]. ectiong and draWal of the‘ coupler head from the rece1ver channel, 

’ ’ thereby alloWmg for relat1ve vert1cal movement betWeen 
the ?rst and second receiver channels each having left and the ?rst and second vessels While substantially eliminat 

right sides, With each of the left and right sides including ing other relative movement. 
a receiver channel surface presenting a second plurality 
of loW amplitude, rounded projections, >1< >x< >x< >x< >x< 


