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UNITED STATES PATENT of FICE 
2,482,88 

DRANAGESYSTMFORTANKS 
John Matthias Cranmer, East Providence, R. E., assianor to Socony-Vacuum Oil Company, In, 

corporated, New York, N. Y., a corporation of 
New York 

Application June 8, 1948, serial No. 31,771 
3 Claims (C. 22-28) 

1. 
This invention relates to drainage means for 

tank roofs and more particularly to drainage 
means for tank roofs of the floating type such as 
are used on oil tanks. 

Currently the accepted practice followed in 
draining tank floating roofs is by means of a rub 
ber hose which is connected at one end to a sump 
which is usually located at substantially the 
center of the roof and after passing the free end 
of the hose down through the body of liquid in 
the tank it is connected to a discharge port 
formed in the side of the tank at a point near the 
bottom thereof. An arrangement of this type 
is shown in the U. S. patent to Wiggins, No. 
2,390,141. With such an arrangement the out 
side of the hose is always in contact with the oil 
in the tank and subject to attack by the differ 
ent chemicals which are found in light and 
crude petroleums. As a result deterioration of 
the hose is rapid and after a given period of time 
it must be replaced. The practice in the prior 
art is to drain the tank before undertaking to re 
place the hose. The present invention makes it 
no longer necessary to drain the tank to replace 
the hose. - 
The present invention contemplates a flexible 

metal conduit permanently connected between 
the sump and discharge port in such a manner 
that its interior is substantially sealed from the 
oil in the tank. The top and bottom ends of the 
conduit are secured to fittings which carry acces 
sible fittings adapted to receive the ends of a 
rubber hose after it has been inserted in the con 
duit. With such an arrangement the rubber hose 
can be replaced at will without draining the 
tank. 
An additional feature of the present invention 

is that the conduit, due to the air space between 
it and the enclosed hose has bouyancy and forms 
a support for the rubber hose which relieves both 
the hose and its fittings of strain. 
Therefore the principal object of this invention 

is to provide a tank-roof drain which can be re 
placed at will without emptying the tank. 
Another object of this invention resides in the 

provision of novel Supporting means for roof 
drain hoses which will relieve both the hose and 
its connections of strain. 
Other objects of the present invention will be 

come apparent from the following detailed de 
scription when considered with the drawings, in 
which, 

Figure 1 is a schematic illustration of a vertical 
section of an oil tank showing the present in 
vention applied thereto; 

O 

s 

2 
Figure 2 is an enlarged vertical section of the 

upper conduit and hose fittings shown in ver 
tical section; and : 

Figure 3 is an enlarged vertical section of the 
botton hose and conduit fittings shown in ver 
tical section. 

Referring to the drawings in detail, partic 
ularly Figure 1, there is shown a tank O having 
fluid therein. Tank ?o is provided with a roof 
2 which is of the floating type. Roof f2 com 
prises a sheet metal plate 13 that is secured to and 
carried by a substantially toroidal pontoon 14. 
In floating roofs of this type it is customary to 
provide a horizontal truss. member 5 that rests 
on and connects opposite sides of the pontoon 
4. The sheet metal plate 13, forming the greater 
part of the floating roof, is secured to the bottom 
portion of the inner periphery of the toroidal pon 
toon. In this manner the plate f3 forms a bot 

20 tom and the inner periphery of the pontoon 
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forms the side wall for a reservoir 6 into which 
water will flow in the event of rain. This reser 
voir 6 may also be used to keep a definite amount 
of water on the roof at all times. This last is 
accomplished by providing a drain sump fl car 
ried by the sheet metal plate 3 at a point located 
at substantially its center. The drain sump T is 
defined by side wall 8, bottom 9 and top 20. 
The top of side wall 8 is secured to the sheet 
metal plate by bolts, rivets or by welding, as 
desired. The top 20 is removably held in posi 
tion on a gasket by bolts 2 ?. At a point on the 
top 20 lying approximately over the center of 
the sump there is provided a vertically dis 
posed pipe 22 which is secured in an opening pro 
vided in the top 20 and forms a communicating 
trap between reservoir 6 and the sump T. Pipe 
22 extends vertically above the top 20 a distance 
equal to the depth of water that it is desired to 
maintain in the reservoir 6. In order to pre 
vent trash from being carried over into the sump 

a screen 23 may be provided around the trap 
pipe 22. As additional precaution a second 
screen 24 may be placed over the lower end of 
pipe 22 as shown. 
In the prior art water draining into the sump 7 

was. discharged through a flexible pipe which 
connected the bottom of the sump to a discharge 
port in the side wall of the tank to at a point 
located near the bottom thereof. The pipe cus 
tomarily was a rubber hose. This hose in better 
installations was usually provided with some 
means for supporting it to remove the strain on 
the fittings to which the pipe was secured. 
According to the present invention a flexible 
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metal conduit 25 is connected at one end to the 
sump and at the other end to a plpe 26 which 
communicates with an opening in the side Wall 
of the tank 10 at a point near its bottom and 
is secured to an appropriate flange 27 to make 
a fluid tight connection therewith. Pipe 26 may 
be of any desired length up to approximately 25 
feet. Its inner end is provided with a flange 28 
to which a similar fitting 29 on the bottom end of 
a flexible conduit 25 may be connected in a con 
ventional manner by bolts 30. The metal conduit 
25 is connected at its upper end as shown in 
detail in Figure 2. A fitting 3 is passed through 
the bottom and side wall of the Sump at their 
line of intersection and secured thereto as by 
welding. The end of the fitting extending inside 
the tank is provided with a flange 32 that is 
adapted to receive a like flange 33 carried by the 
upper end of the metal conduit 25. The two 
flanges 32 and 33 are connected together by bolts 
34 with a gasket 35 interposed therebetween. The 
end of fitting 3 f extending into the sump T is 
machined to receive a flange 36. Flange 36 is 
secured to the sump end of the fitting by means 
of bolts 37 with a gasket 38 between the flange 
and the fitting. Flange 36 is provided with a 
threaded central opening that is adapted to re 
ceive the threaded end of a short section of pipe 
39. The other end of the short section of pipe 
is adapted to have secured thereto by conventional 
fittings a rubber hose 40. 

Hose 40 has an outside diameter SO Selected 
that it is smaller than the inside diameter of the 
metal conduit 25. Hose 40 extends downwardly 
through the conduit 25 and the pipe, 26 and its 
lower end projects through the opening 4 in the 
side wall of the tank O. The bottom end of the 
hose 40 is secured in position by means of ex 
terior fittings 4. 
The exterior fittings 4 are shown in detail in 

Figure 3. One end of a short Section of pipe or 
tubing 42 engages a flange element 43 which is 
secured, as by welding, to the tank 10 about the 
opening through the wall thereof. The section 
of pipe or tubing 42 may threadedly engage 
flange 43, or be welded thereto. The opposite 
end of the section of pipe or tubing 42 is provided 
with a flange 44 which may be secured thereto by 
threads or by welding. There is secured to 
flange 44 a spool 45 by means of bolts 46. Spool 
45 has fixed to its inner surface a stuffing box 
47 that is adapted to form a Seal about the end 
of the hose 40. A second spool 48 engages spool 
45 and is in alignment therewith. This spool. 48 
with end plate 49 form a chamber about the end 
of hose 40. End plate 49 is provided with an 
opening that is adapted to receive a short sec 
tion of pipe 50. Pipe 50 may threadedly engage 
the end plate or be welded thereto. The outer 
end of the pipe 50 is externally threaded to re 
ceive a seal cap 5. 
In operation when it is desired to drain the 

roof of the tank it is only necessary to remove 
the cap 5. If it is desired to tighten the stuff 
ing box, access to bolts 52 may be had by remov 
ing spool 48. 

In operation when it becomes necessary to re 
place the hose carried inside of the conduit 25 
and pipe 26 it is only necessary to remove the 
bolts 37, then lift the flange 36 and disengage 
the hose 40 from the short section of pipe 39. 
After this has been done the spool 48 is then 
removed, the stuffing box loosened by backing out 
bolts 52, and then the spool 45 is removed along 
with the stuffing box 47 from the bottom end of 
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4. 
the hose. Then the full length of the hose may 
be withdrawn from the conduit 25 and the pipe 
26. After the fitting for the top of the new hose 
has been secured to the upper end of the hose 
the bottom end can be fed into the conduit from 
the sump 7 and forced downwardly through the 
conduit 25 and pipe 26 until the top fitting is in 
place. After replacing the bolts 37 the bottom 
end can be secured with the stufing box and fit 
tings, 

Since the conduit 25 and pipe 26 are substan 
tially fluid tight the operation of replacing the 
hose can be carried out without loss of fluid if 
from the tank for and without the necessity of 
draining the contents from the tank. 
Due to the fact that the inside diameter of 

conduit 25 is greater than the outside diameter 
of the hose carried therein, an air space is sealed 
off between the two. This provides the unit with 
buoyancy. This buoyant force acting upon the 
unit removes the strain on the hose and its con 
nections. 
On the bottom of tank to there is provided a 

platform 54 that is adapted to support the flexible 
metal conduit 25 when the roof moves down 
wardly. This prevents the conduit from being 
buried in the water which is almost always pres 
ent in the bottom of a storage tank. Supporting 
the conduit above the water will prevent the 
freezing of the conduit in the winter time and 
thus keep it free to move as the roof of the tank 
moves up and down with change of fluid level in 
the tank. 
Should it become necessary to drain fluid from 

the Space between hose 40 and the conduit 25 one 
or more of the caps 55 can be removed from the 
outlets formed by the short sections of pipe 56 
'which are carried by the element 42 of the fit 
tings. 

I claim: 
1. A drain for tank roofs of the floating type 

that comprises in combination means defining 
a discharge port in the roof, a flexible metal con 
duit, means for securing one end of the conduit 
to the bottom of the roof in communication with 
Said port, means for securing the other end to 
the Wall of the tank in communication with a 
discharge orifice, a hose disposed inside of said 
conduit, means carried by the upper conduit 
Securing means that are accessible from the roof 
top for Securing the upper end of the hose, and 
means carried by the lower conduit securing 
means accessible from outside the tank for secur 
ing the lower end of said hose, whereby the hose 
can be removed and replaced without draining 
the contents from the tank. 

2. A drainage system for tank roofs of the 
floating type that comprises in combination 
means defining a reservoir on the roof, means 
Secured to the bottom of the reservoir defining 
a Sump, means defining a communicating pas 
sageway between the reservoir and the sump, 
Said means also providing a trap for limiting the 
amount of liquid discharged into the sump from 
the reservoir, means defining a discharge port 
located Substantially at the bottom of the sump, 
a flexible metal conduit, means for securing one 
end of the conduit to the Sump defining means 
in communication with Said port, means for se 
curing the other end to the wall of the tank in 
communication with a discharge port, a hose dis 
posed inside of Said conduit, means carried by 
the upper conduit Securing means that are ac 
cessible from the inside of the Sump for Secur 

75 ing the upper end of the hose to the Sump defin 
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ing means, and means carried by the lower con 
duit securing means accessible from outside the 
tank for securing the lower end of Said hose, 
whereby the hose can be removed and replaced 
without draining the contents from the tank. 

3. A drain for tank roofs of the floating type 
that comprises in combination means defining a 
discharge port in the roof, a flexible metal con 
duit, means for securing one end of the conduit 
to the bottom of the roof in communication with 10 
said port, means for securing the other end to 
the wall of the tank in communication with a dis 
charge orifice, a hose disposed inside of said con 
duit, said hose having an outside diameter Sub 
stantially smaller than the inside diameter of 15 

6 
the conduit, means carried by the upper conduit 
securing means that are accessible from the roof 
top for securing the upper end of the hose and 
making a fluid-tight seal between the adjacent 
upper ends of the hose and conduit, and means 
carried by the lower conduit securing means 
accessible from outside the tank for Securing the 
lower end of said hose and making a fluid-tight 
seal between the adjacent bottom ends of the 
hose and conduit, whereby the trapped air be 
tween the hose and conduit will offer a bouyant 
force to the conduit. 

JOHN MATTHIAS CRANMER. 
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