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UNITED STATES PATENT office 

Application March 26, 1943, Serial No. 480,606 
(Cl 14-4) 8 Claims. 

This invention relates to vessels adapted for 
the transportation of liquids, usually known as 
tanker-barges, Which have flat bottoms through 
out the major portion of their width and length, 
and particularly to improvements in such Wessels 
whereby they may be more readily and fully filled 
and trimmed, Where necessary, to even keel, and 
also Whereby they may be rapidly and substan 
tially completely unloaded at their destination 
With a minimum of effort, labor and supervision. 
The invention is an improvement on the in 

Wention for like purposes disclosed in Iny Patent 
No. 2,314,555, issued March 23, 1943, to which 
reference is here made. 
As there recited, a major difficulty in liquid 

transportation in tanker-barges of known types 
has arisen through the difficulty of thoroughly 
and efficiently emptying the vessel of its cargo at 
its destination. With the consequence that the 
empty Wessels are returned with a substantial 
amount of the cargo Still on board. This residual 
cargo often runs as high as 250 to 300 barrels per 
vessel, and averages approximately 100 barrels 
each trip, for which payment is not made. The 
carrier is consequently penalized in the amount 
of cargo which is not removed, and in effect has 
carried. Such amount as additional dead weight, 
by which the effective capacity of the vessel is 
curtailed. 
The principal purpose of this invention is to 

enable effective use to be made of substantially 
the entire cargo capacity of the Wessel and to 
reduce to a minimum, residual cargo Which Would 
tend to curtail the effective capacity. 
A correlary purpose is to accomplish the ready 

and rapid loading of the barge and trimming it 
to even keel. 

It is customary in Wesses of this character to 
segregate the hold or hull of the Wessel into con 
partments or tanks by transverse tank. Walls and 
One or more longitudinal tank Walls, the entire 
vessel being covered with a deck. Each tank is 
provided with a suction pipe, connected through 
a header to a suitable pump which may be car 
ried on the barge or be on the dock where the 
barge is unloaded, for accomplishing unloading 
or emptying of the tanks. As is well known in 
pumping practice, a serious problem is that of 
cavitation, or the tendency of the atmosphere to 
break through the seal of the Surrounding liquid 
and destroy the pumping vacuum. Which is de 
pendent on the rate of pumping, the size of the 
suction pipe, and other factors. Since cavitation 
becomes effective, before the level of the liquid 
reaches the bottom of the suction pipe, and re 
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noval of liquid below such point it is almost in 
pOSSible, a considerable quantity of liquid remains 
in the compartment, as the residual cargo. In 
addition, Whenever cavitation breaks through 
and destroys the vacuum, pumping not only stops, 
but it is substantially impossible to reprime and 
Start pumping again. 
The evil of cavitation in emptying tanker 

barges is one of the prime reasons for residual 
cargo. It has been lessened to the point of the 
present problem, largely through the general 
adoption of the unloading procedure, in which 
the barge is partially emptied on a substantially 
even keel, and then is Subsequently emptied pro 
gressively from end to end. In this manner, as 
One end of the barge is emptied, it floats more 
buoyantly and the barge is longitudinally tilted. 
By positioning the suction pipes adjacent the 
tank Walls and SO emptying the barge as to cause 
it to tilt toward the pipes and adjacent tank 
Walls, the liquid in each compartment flows to 
Ward the tank Wall, and removal is thereby a S 
sisted. But even in the use of this unloading 
procedure the problem of residual cargo con 
tinues to exist, and this invention is, directed to 
the solution of that problem, regardless of the 
procedure under Which it arises. 
Additionally constant attention must be given 

to see that as each tank is emptied pumping is 
cut off and started concurrently in an additional 
tank, not only to obviate, loss of priming and de 
lay there, but also loss of time by cessation of 
pumping. 
As in my previous patent, the basic means by 

which this Solution is accomplished lies in a novel 
and useful Sump keel Which is provided for the 
tanker-barge, being a keel which extends con 
tinuously from end to end of the flat floor of 
the barge, and may be continued following the 
curved end or ends of the barge to deck level if 
desired, such a keel adding substantially nothing 
to the drag of the barge. 
The present construction, however, differs from 

my former one in so far as the sump keel is con 
cerned in that the channel forming the keel while 
closed at the ends as before is uninterrupted from 
end to end and provides: a connecting channel 
way from end to end, at least of the flat bot 
toned portion of the barge. 
The objects of this..invention are: 
To provide means facilitating the maximum 

effective use of cargo. Space in a tanker vessel; 
To provide means for minimizing residual car 

go in vessel, unloading; 
To provide means concentrating the liquid ad 
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jacent a single suction pipe, without Substantial 
ly increasing the drag of the Wessel; 
To provide a tanker vessel having a channel 

forming sump keel extending longitudinally of 
the vessel, and adapted to receive and concen 
trate the entire liquid cargo adjacent a single 
suction pipe; 
To provide means for connecting the Various 

compartments or tanks individually to, or Segre 
gating them from, the channel; 
To provide a sump adapted to the dual purpose 

of facilitating pumping and acting as a keel. 
The means by which the foregoing and other 

objects of the invention are accomplished, and 
the manner of their accomplishment, Will be 
readily understood on reference to the accom 
panying specification and to the drawings, in 
which a typical tanker-barge, including the in 
provements of this invention, is illustrated. 
In the drawings: 
Fig. 1 is a sectional plan of a typical barge as 

modified, a portion of the barge deck being bro 
ken a Way. 

Fig. 2 is a corresponding longitudinal Sectional 
elevation. 

Fig. 3 is an enlarged fragmentary longitudinal 
sectional elevation, showing unloading of the 
barge nearing final stage. In this view Substan 
tially all the cross angles of the usual barge con 
struction are omitted. 

Fig. 3-A is a fragmentary view showing a 
modification of channel construction and last 
stage of pumping. 

Fig. 4 is a fragmentary sectional elevation tak 
en on the line-IV-IV of Fig. 3, showing drainage 
openings below the croSS channels. 

Fig. 5 is a transverse Sectional elevation of the 
barge on the same scale as Fig. 1, taken as on the 
line W-V of Fig. 3; and 

Figs. 6 and 7 are enlarged views taken on the 
same line, showing preferred Valve and stem Con 
structions, Fig.6 showing the deck end of one of 
the valve stems and stuffing boxes, and Fig. 7 the 
lower end of the suction pipe and the two ad 
jacent valves and seats. 

Referring now to the drawings in which the 
various parts are indicated by numerals: 
The tanker barge which is typical of usual 

barge construction comprises a hull and a deck 
f2. Hull includes sides 3 and 14, and a bot 
tom 5, the bottom being curved or sloped up 
Wardly at the front end to join deck 2 and form 
the bow of the barge, and being similarly curved 
or sloped upwardly at the rear end to meet the 
deck and form the stern. Deck 2 extends from 
bow to stern and is secured to the upWardly ex 
tended bottom 5 along each junction. With the 
deck and is also secured to sides 3, 4, so as to 
cover the hull. 

Hull is subdivided into a plurality of com 
partments or tanks T, sometimes identified in 
dividually hereinafter by the addition of letters 
A, B, C, and D, by a longitudinal Wall 9, and a 
plurality of transverse walls 2, sometimes also 
similarly individually identified by the addition 
of letters. These walls extend vertically from 
bottom 5 to deck 2, and from Side Wall to side 
wall, and are secured in usual manner, as by 
angle irons 23, 24, or in other desired manner. 
Wall 9 extends from bow to stern and is secured 
to each in desired manner, as by angle irons 25, 
and similarly to the transverse walls 2i. 
As shown wall 9 divides the barge into parallel 

longitudinal rows of tanks 7, a port row and a 
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2,846,505 
ably provided with the usual manhole 27, have 
ing a removable cover for use in filling the tanks, 
for cleaning, supervision of liquid withdrawal, or 
other Operations. 
According to the present invention, underly 

ing the bottom of the barge longitudinally and 
centered beneath the longitudinal wall 9, is a 
channel 29 which forms a central keel for the 
barge. This channel extends the full length of 
the flat bottom of the barge, with its opposite 
ends underlying the end tanks 1-A and T-B 
respectively. These opposite ends are closed as 
by sloping portion 29-A, 29-B, or if desired, 
though not so shown, the channel may continue 
along the curved bow and stern to deck level. 

Transversely, as shown most clearly in Fig. 4, 
the channel is in part beneath the port, and in 
part beneath the starboard rows of tanks 7. 
The channel throughout its length is integrally 
secured and sealed to the bottom 5, as by welds 
3. The channel may be of standard channel 
cross section, as shown in Fig. 5, or otherwise, 
as With flared fianges, as shown in Figs. 4 and 7. 
Throughout its length the channel 29 is unin 

terrupted so that liquid entering it may flow 
without interruption from one end to the other. 
It may be of uniform depth throughout its length, 
as shown in FigS. 2 and 3, or may be locally deep 
er beneath the suction pipe, as shown in Fig. 
3-A. This deepening may be entirely beneath 
the tanks 7-B and fl-C, increasing therefrom 
uniform channel depth toward the suction pipe, 
Or the increase toward the pipe may be gradual 
throughout the length of the barge, though not 
SOShOWn, 

Each of the tanks has in one corner ad 
jacent the longitudinal center wall 9 and a cross 
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starboard row. Each of the tanks is prefer- is 

Wall 2 an opening which overlies the channel 
29 and forms the sole means of communication 
between the tank and the channel. These open 
ings are each respectively provided with a valve 
33 by Which flow cut-off may be accomplished. 

USually either end of the barge may be desig 
nated as the bow or front end. The openings and 
Valves all respectively lie adjacent the cross Walls 
2 at the pumping ends of their respective tanks, 
eXcept those for the two end tanks - B at the 
pumping end of the barge which lie on the oppo 
Site side of the croSS Wall 2-B from those in 
talinks 7-C. 

Each valve 33 may comprise a conical plug 35 
which seats in a complementary conical hole in a 
Seat 36, the valve plugs preferably having down 
Wardly extending guide lugs 3 which do not 
clear the Seat When the valve is open, and guide 
the plug into place when being closed. Each 
Valve respectively has a stem 39, which extends 
upward through the deck of the barge and is 
there accessible for opening and closing the valve. 
40 are collars limiting upward stem movement. 
In the preferred construction, to provide 

against any contingency of oil escape, 4 is a 
Valve Stand Which is seated on the deck and se 
cured and Sealed thereto as by welding. Stand 
f is of greater internal diameter than valve 

plug. 35 to permit plug removal therethrough. 
Seated on the upper end of stand 4 is a sealing 
gasket 43 and on this gasket and secured to the 
Stand, as by bolts 45, is a cap 47 which is thread 
ed to receive a threaded portion of the valve stem 
and provided above Such threaded portion with a 
stuffing box 49, through which the stem pro 
jectS. 5 is a hand wheel. Valve stem and valve 
plug may be entirely removed by removal of cap 
47, and plug dressed up, or replaced if necessary, 
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With valve plug removed, seat may be reground 
from deck level. 

Also at the pumping end of the boat, the usual 
cross header 53 is set up for connection to pump 
ing apparatus, not shown, on the dock, this head 
er having flanges 55, or other desired type of fit 
ting, to effect coupling, and cut-off valves 5. 
Connected into the header through a Suitable 
fitting 59, is a suction pipe 6 which extends 
doWinWard through the deck 2 and the botton 
5 of the barge into the channel 28, the suction 
gipe Where it passes through the deck and 
through the barge bottom being sealed to each 
thereof, preferably by welding. The suction pipe 
6f preferably extends through one of the end 
tanks 7-3, though if necessary it could extend 
through one of the adjacent tanks -C, but in 
either case in adjacency to the division wall 
24-3 therebetween and as nearly against the 
longitudinal wall 9 as possible, and even so it or 
dinarily rust be somewhat flattened at its lower 
end to get it into the channel 29. 
In order that complete drainage of the tanks 

may occur the intermediate cross angles 23-A 
jave the usual minor drainage openings along 
the bottom 5, here shown in Fig. 4 as adjacent 
the angles 25 and designated by the numeral 
63. 

is equipping a barge already constructed, holes 
are cit in the deck where valve stands 4 are to 
be placed, and for the suction pipe i, the holes 
for the stands being slightly larger than the in 
terior diameters of the stands, and all holes there 
cut also cutting a Way portions of the horizontal 
legs of the angles. The barge is then inverted, 
the lines of the center wall 9 and cross walls 

aire determined and marked and holes are cut 
in the bottom for the valve seats 36, and the suc 
tion pipe, in desired relation to the walls. Pref 
erably the valve seats are provided with en 
circling fianges 36-A, which prevent upper sur 
faces of seat from projecting above the upper 
surface of the bottom f5 and interfering with 
drainage. Seats are secured and Sealed around 
periphery of flanges to the bottom 5, as by 
welds 33-3, and subsequently, if desired, addi 
tional Weid material 36-C may be filled in after 
barge is reinverted. Suction pipe 6 is inserted 
through opening cut for it in botton and ex 
tended through deck opening, and is secured and 
sealed to bottom as by Weld 6-A. 
After placing valve seats and pipe the channel 

29 is laid lengthwise along the barge and the 
flanges Secured and sealed to the bottom by the 
Weids 3, and its sloping ends 29-A, 29-B by 
the welds 3. 
Barge is then reinverted, the pipe 8 is se 

cured and sealed to the deck 2, as by Weiding, 
and the valve stands 4 positioned over their 
respective valve seats and Secured and sealed 
as by welds 4-A. 

in case extreme flattening of the pipe 6 makes 
botton insertion unfeasible, after reinversion of 
the barge, the pipe may be carried into the barge 
through the manhole 27-A, Fig. 1, and pushed 
upward through deck opening then down Ward 
through bottom, and bottom Welding done in 
side barge. 
Walve caps , carrying valve stem and plug aS 

semblies, are placed with lugs 3 entering valve 
seats and the caps bolted down Solidly on the 
gaskets. Header 53, and valves 57 carried there 
by, is installed and installation is complete. 
For filling or unloading, the barge is Warped 
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3. 
along Side or end on to the dock and suitable 
connection made, as may be most convenient, 
between one or the other of the ends of the 
header and the pumping apparatus on the dock. 
In filling, all manholes are loosened or re 

moved, or other provision made for escape of 
air, all the Valves 33 are opened, and pumping 
through header 53 and suction pipe 6 into chan 
nel 29 is started and continued until barge filling 
is completed, each tank filling through its respec 
tive valve 33. Should One side or end of the 
barge be low, as filling approaches completion, 
Valves may be closed on Such side or end, and 
pumping continued to the still open valves to 
high side or end tanks only. After filling is com 
pleted all valves are opened and the load allowed 
to equalize and the barge adjust itself to even 
keel. Subsequently all valves are closed and 
the barge ready to get under Way. 
In unloading, manholes are loosened, or other 

provision for air entrance provided, about half 
the valves furtherest from the pump are initially 
opened and the pump started, drawing oil from 
channel 29 through suction pipe 6 and header 
53. As pumping gets under Way the remaining 
valves are opened and pumping continued from 
all tanks concurrently, usually until oil removal 
is conplete. Shouid it be desired, however, 
the valves for the end tanks :-B may be left 
closed, Or more usually be closed. When those tanks 
are about half empty, and then left closed until 
the balance of the tanks have been fully emptied, 
the heavier or partially loaded end tanks tilting 
the barge length Wise and accelerating flow to 
Ward that end of the barge, and also accomplish 
ing final and complete drainage of the other 
tanks. Also with partially filled end tanks, list. 
first to one Side and then to the other may be 
accomplished by valve manipulation and com 
plete final drainage of the other tanks estab 
lished. Final drainage of end tanks is substan 
tially aSSuired by their sloping bottoms. 

It Will be understood that the detail of valves, 
and other Structures, except where specifically 
set out in the claims, are intended as being 
typical only, and that details of barge design 
and construction are intended as illustrative only 
of Ordinary barge construction, 

It will be further understood that a barge 
having a single row of tanks, could also be 
Serviced by a single channel along the longitu 
dinal Center of the barge, but that should there 
be three Or four rows of tanks, two channels and 
Suction pipes must be used, 
I claim: 
1. In a vessel which includes a plurality of 

tanks having Substantially flat bottoms, and 
adapted to carry liquid, a keel comprising a sub 
Stantially channel-shaped member depended be 
low and extending as an uninterrupted channel 
Way along all of Said tank bottoms and adapted 
to serve as a joint Sump for all thereof, said 
tanks each having a valve controlled opening 
into Said channel Way. 

2. In a Wessel which includes a plurality of 
tanks having substantially flat bottoms and 
adapted to carry liquid, a keel comprising a sub 
Stantially channel-shaped member depended be 
loW and extending as an uninterrupted channel 
Way along all of Said tank bottoms and adapt 
ed to Serve as a joint sump for all thereof, 
Said tanks each having a Valve controlled open 
ing into Said channelway, Said valved openings 
forming the sole communication between said 



4. 
tanks and said channelway, and means for filling 
and emptying said tanks, including a suction 
pipe extending into Said channelway adjacent 
One end thereof. 

3. A substantially flat bottom barge having in 
terior Walls Segregating Said barge into a plu 
rality of tanks adapted for liquid transportation, 
said barge having a channel member depended 
from said bottom and extending longitudinally 
from end to end thereof without interruption to 
form a joint Sump for all of Said tanks, each 
said tank having a valve controlled opening into 
said channel member, said valved openings es 
tablishing the Sole communication between said 
tanks and said channel member. 

4. A substantially flat bottom barge having 
interior Walls Segregating said barge into a plu 
rality of tanks adapted for liquid transportation, 
said barge having a channel member depended 
from its Said bottom and extending longitudinally 
from end to end thereof without interruption to 
form a joint Sump for all of said tanks, each said 
tank having a valve controllied opening into said 
channel member, said waived openings forming 
the Sole communication between all said tanks 
and Said channel member, and means for filling 
and emptying said barge, including a suction 
pipe extending into Said Sump adjacent one end 
thereof. 

5. A substantially flat bottom barge for liquid 
transportation, having a centrally disposed lon 
gitudinal Wall extending from end to end there 
of, and a plurality of cross walls segregating said 
barge into two rows of tanks, said barge having 
a channel member depended from said bottom, 
centered along said longitudinal wall, and ex 
tending as a channelway longitudinally from end 
to end of said barge bottom without interruption 
to form a joint Sump for aii of said tanks, each 
said tailk respectively having a valve controlled 
opening into said channel member, said valved 
openings forming the sole communication between 
Said talks and said channel raember, and means 
for filling and emptying said tanks, including a 
Suction pipe extendinig into said channelway. 

6. A substantially flat bottom barge for liquid 
transportation, having interior walls, including 
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a central longitudinal wall, and cross walls seg 
regating said barge into a plurality of tanks, Said 
barge having a channel member depended from 
its said bottom and Centered longitudinally along 
said central wall from end to end of said bottom, 
extending without interruption to form a joint 
sump for all of said tanks, each said tank hav 
ing a valve controlled opening through its bot 
tom into said channel member, and means for 
filling and emptying said barge, including a suc 
tion pipe extending into Said sump, adjacent one 
end thereof, all said valved openings except those 
in the end tanks at the Suction end of said barge 
being positioned adjacent the cross Walls at the 
Suction ends of such tanks, and said valved open 
ings in said end tanks being positioned against 
the last said CrOSS Wall. 

7. A substantially flat bottom barge, having a 
deck and interior walls segregating said barge 
into individual tanks, and a channel member de 
pended from said bottom and Separated from 
said tanks thereby, extending longitudinally 
from end to end thereof to form a continuous 
channelway, each Said tank having a Valve Con 
trolled opening into said channelway, each said 
valve having a stem extending upward through 
said deck, and means on said stem above said 
deck manually operable for control of said valve. 

8. A substantially flat bottom barge, having a 
deck and interior walls segregating said barge 
into individual tanks, and a hollow member be 
low extending longitudinally from end to end of 
said bottom to form thereWith a continuous chan 
nelway, each said tank having a valve controlled 
Opening through Said bottom into Said channel 
Way, each valve for control of a said opening 
including a removable closure plug, and a stem 
attached thereto, and extending upward there 
from; said deck having an aperture of greater 
size than said plug to permit removal thereof, 
and closure means for said opening including a 
removable internally threaded cap, said stem 
having complementary threads and extending 
through said deck and cap and being manually 

is operable thereabove. 
JOHN PREUSS. 


