
2,888,161 May 26, 1959 c. w. SPRINGER 
STATIC DRAIN ARRANGEMENT 

Filed Sept. 11, 1957’ 2 Sheets-Sheet 1 > 

5 32 ____ 



May 26, 1959 c. w. SPRINGER 2,888,161 
sTATIc DRAIN ARRANGEMENT 

Filed Sept. 11, 1957 2 Sheets-Sheet 2 

INVENT OR. 

i A m 



United States Patent 
1 

2,888,161 
STATIC DRAIN ARRANGEMENT 

Charles W. Springer, Chicago, Ill., assignor, by mesne 
assignments, to Union Tank Car Company, Chicago, 
111., a corporation of New Jersey 

Application September 11, 1957, Serial No. 683,413 

3 Claims. (Cl. 220-26) 

The invention relates to ?eld storage tanks of the float 
ing roof variety and particularly to seal arrangements in 
corporating means to avoid static electrical discharge and 
thereby reduce ?re incidence in this type of structure. 

It is well known in the art that ?oating roof ?eld stor 
age tanks are frequently used to store products having 
highly volatile and in?ammable characteristics. These 
products are poor electrical conductors and subject to a 
high degree of'?re incidence. Concern over such ?re 
incidence in storage facilities has increased in recent years 
due to an apparent increase in the number of ?res re?ect 
ing factors other than a total increase in storage facilities. 
Analysis of these occurances has led those skilled in the 
art to the conclusion that static discharge of electricity 
was a responsible cause of ?res in a great many instances. 
Investigation of these ?res brought recognition to the 
fact that certain conditions must exist to establish this 
causal relationship, said conditions being a sufficient po 
tential must be present so that sparking discharge will 
result and that such sparking must occur in an area where 
product vapor concentration is in an explosive range. 
This vapor concentration usually occurs, of course, in 
the seal space peripherally surrounding the ?oating roof, 
the seal being primarily provided to avoid extensive vapor 
loss of stored product. 

Turning to the build up of static electrical charges, 
it must reasonably be stated that the reasons therefore are 
not all clearly understood at this time. However, that 
such potentials exist is well known and can be measured 
using well known techniques. Investigations have shown 
that static charges can be acquired by a tank as a result 
of the motion of product, such as, for example, during 
?lling or evacuation of the tank. It has also been found 
that the passage of clouds over the tank can result in im 
pressing of an electric potential on the tank. Remember 
ing that the roof is peripherally spaced from the tank 
shell, it will be understood that it can act in the manner 
of a capacitor and hold an electrical charge until such 
time that the potential reaches a level that under certain 
conditions and at certain points it will discharge to ground 
by sparking through the peripheral space to the grounded 
shell. - \ 

Upon careful investigation, I have discovered that the 
seal arrangements heretofore employed in ?oating roofs 
have not been designed to effectively avoid electrical 
sparking in the seal space where a critical vapor composi 
tion condition exists. 

Accordingly, it is a primary object of the invention to 
provide an arrangement of the type described which pro 
vides an effective static drain path from the roof to 
ground in a location where the critical vapor concentra 
tion cannot exist. 

It is a further speci?c object of the invention to provide 
such a path below the normal product surface in the 
tank. 

These and other objects of the invention will become 
apparent in the course of the following description and 
from an examination of the concerned drawings, wherein: 
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Figure 1 is a sectional, fragmentary, side elevational 

view of a preferred embodiment of my invention; 
Figure 2 is a fragmentary view taken along line 2—»-2 

of Figure 1; 
Figure 3 is another fragmentary side elevational view, 

similar in certain respects to Figure 1, of a slightly modi 
?ed embodiment of the invention; 

Figure 4 is a fragmentary sectional view taken along 
lines 4—4 of Figure 3; and 

Figure 5 is a fragmentary sectional view taken along 
lines 5—5 of Figure 1 illustrating a further slight modi~ 
?cation .of the invention. 

Describing the invention in detail and directing atten 
tion ?rst to Figure 1, it will be understood that'the ar 
rangement comprises a cylindrical shell 2 of a ?eld stor 
age tank, said tank having a roof, indicated generally at 4, 
arranged to ?oat on product 6 stored in the tank. The 
roof comprises a deck 8 having a peripherally arranged 
upstanding rim 10, it being noted that the surface 12 of 
the product _6 normally extends part way up the rim 10. 
The roof is so arranged in the shell 2 so that a space 14 
is provided between the rim 10 and the shell 2. This 
.space, of course, extends around the entire roof. 
To seal the space 14 a sealing arrangement is provided, 

said arrangement comprising a plurality of thin ?exible 
metallic shoes 16 horizontally arranged around the inner 
surface of the tank shell 2. A plurality of hanger mem 
bers 18 have their lower ends pivotally connected to the 
roof 4, as at 20, and their upper ends pivotally connected, 
as at 22, to brackets 24 which are in turn ?xedly secured 
to the adjacent shoe 16. If desired, the hangers 18 may 
be longitudinally ?exible by providing spring means 26 
as is well known to those skilled in the art. The hangers 
18 thus support the shoes 16 from the roof 4 and in proper 
horizontal relation thereto. A fabric seal 28 is positioned 
around the entire space 14, said fabric seal 28 having its 
inner edge continuously connected to the rim (10, as for" 
example, by bolting as at 30. The outer edge of the fab 
ric 28 is continuously connected to the‘tshoe 16, as for ex 
ample, by bolting as at 32 to the upper edges of said 
shoes. 

In order to maintain the roof substantially in a central 
location within the shell 2 and to provide an outward pres 
sure on the shoes 16 to maintain a proper seal between 
the shoes and the inner surface of the tank shell 2, aplu 
rality of pusher arrangements 36 are provided. In vthe 
preferred embodiment an arcuate bar has its upper end 
pivotally connected as at 40 to a bracket 42 which in turn 
is secured to the roof by welding or the like to the .rim 
plate 10 at some point above the surface 12 of the product 
6. The arcuate bar 38 extends downwardly and outward 

_,ly to a variable point of contact with .the related shoe 16. 
From the point of contact the bar 3-8 extends downwardly 
and inwardly under the roof 4 to a point whereat a weight 
44 is provided, said weight being operative to bias the 
entire arrangement 38 outwardly and effectuate the men 
tioned centering action on the roof 4 and pushing and 
sealing action on the shoe 16.‘ , 

It will be particularly vnoted that the pivots 22 and 42 
as well as the central portion 26 of each hanger 18 are 
located in the space 14 above the surface 12 of the 
product. I have discovered that because of rough manu 
facture or the accumulation of foreign matter at these 
movable connections, sparking frequently can there occur 
during mechanism action should the proper potential be 
present on the ?oating roof 4. The incidence of ?re re 
sulting from such sparking is great because frequently 
the vapors present in the space 14 are in the explosive 
range. .Conceivably a seal arrangement of this nature 
could :function satisfactorily for many years without ?re 
occurrence and then suddenly a rim ?re occurs for no 
apparent reason. The most logical explanation is that 
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at points within the space 14 where movable connections 
are present dirt and foreign material accumulate and 
therefore the conductivity characteristics at points of con 
nection and operation can change. In orderto avoid such 
a condition I have provided, at the pivot 22 a jumper 46 
which has its opposite ends positively connected at 48 
to the hanger 18 as at 49 to bracket 44. Another jumper 
50 is provided at the pivot 40 to interconnect the bar 38 
and bracket 42 in a similar manner. A third jumper 
52 may be provided to interconnect the longitudinally 
movable portions of the hanger 18, again in a similar man 
ner. 

To further provide a positive and effective drain path 
for any static electrical charge that may accumulate 
on the roof 4, I mount below the roof 8 a bracket 56, 
said bracket extending downwardly from the roof 4 
and being provided with an aperture 58 having a long 
axis directed toward the shell 2. A drain arm 60 is 
telescopically received in the aperture 53 and extends 
therethrough to project from both sides of the bracket 
56. A spring 62 may then be arranged to surround a 
portion of the drain arm 60 and be compressively inter 
posed between the bracket 56 and a drain shoe 64 
mounted upon the extremity of the arm 60 adjacent the 
shell 2. At the inner extremity of the arm 60 a jumper 66 
may be provided to connect the arm 6%) and the ?oating 
roof 4 as at 68 and 70. The spring 62 is effective to tightly 
force the drain shoe 64 into ?rm physical contact with 
the shell 2 so that good electrical contact is provided 
at this point. It will be understood that the pressure of 
the spring 62 should be such as to avoid any product 
?lm built up between the shoe 64 and the shell 2 which 
might result in impeding current ?ow. The jumper 66, 
of course, provides a positive electrical path from the 
roof 4 to the drain arm 60. The presence of this drain 
arrangement below the product surface and below the 
shoe 16 offers a positive path to drain static electricity 
from the roof to the grounded tank shell in an area where 
vapor concentration in the explosive range cannot nor 
mally occur. Of course, a plurality of such drain arrange 
ments 56, 60, 62 and 64 may be provided around the 
entire periphery of the ?oating roof if desired. 

Turning to Figure 2, it will be noted that a further elec 
trical jumper 74 may be provided to interconnect the 
adjacent edges of the shoes 16. Again, the jumper 74 is 
preferably located in the product 6 as is best seen in 
Figure 1. 

Turning to Figure 5, it will be seen that the arm 60 
may be provided with a corrugated shoe 76 which offers 
a plurality of contact points and lines between the shoe 
76 and the tank shell 2 as a further aid in avoiding any 
product ?lm impediment in the circuit provided. 

Directing attention to Figures 3 and 4, a modi?ed em 
bodiment of the drain arrangement is here shown, it 
being understood that identical parts as shown in the 
previous embodiment are here indicated with identical 
numerals. The drain arrangement indicated generally at 
82 is again below the product surface and comprises a 
housing 84 secured to the underside of the deck 8 and ex 
tending downwardly therefrom. The housing 84 is pro 
vided with opposed walls 86, 86 said walls having aper 
tures 88, 88 located therein. A drain arm 90 is tele 
scopically received within the apertures 88 and housing 
84 and has its long axis directed in proper relation toward 
the shell 2. At the extremity of the arm adjacent the 
shell a drain shoe 98, similar to those previously described 
is provided for intimate contact with the inner surface 
of the shell 2 and below the seal shoes. A spring 1430 
is again coinpressively interposed between the housing 
34 and the shoe 98 to provide pressure for said intimate 
contact. In order to maintain the drain bar 96 in proper 
relation to the housing 84 and to provide close contact 
and adequate electrical path from the roof 4 to the 
shell 2, a leaf spring arrangement 102 is provided in the 
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housing 84. The spring arrangement 102 is in pressured 
engagement with the arm 96 forcing same downwardly 
against the lower plate 104 of the housing 94. In this 
embodiment, it is desirable to provide a smooth and 
?nished surface in the area of the contact between the 
arm 96 and the plate 104 as at 106. Both the spring 
arrangement 102 and the surface condition at the points 
of contact are such ‘as to eliminate the possibility of 
?lm impediments being built up at the points of con 
tact. If desired, a jumper may be provided between 
the roof and the arm 96 as earlier described. 
Thus it will be seen that the disclosed invention pro 

vides both a positive path to drain static electrical charges 
to ground in locations where explosive concentration of 
the product cannot occur. Further, in those areas where 
explosive concentration of product can occur the inven 
tion again provides positive electrical paths between rela 
tive movable parts to substantially reduce or eliminate the 
possibility of sparking discharges at those movable con 
nections. The desired result accruing from the arrange 
ments disclosed is a substantial reduction in rim ?res 
where the implementing cause of such ?res is static elec 
tricity. 
What is claimed is: 
1. In a ?eld storage tank arrangement, the combina 

tion of a grounded cylindrical shell, a roof arranged to 
?oat on product stored in the shell, said roof comprising 
a deck and a rim peripherally upstanding from the deck, 
the rim being in spaced relation to the shell, a sealing 
arrangement to close the space between the roof and the 
shell comprising shoe members arranged in abutting rela 
tionship with the shell and in end to end relationship 
with each other hanger arms having opposed ends there 
of connected to the roof and the shoe members respec 
tively, whereby the members are supported from the roof, 
pusher means operatively interposed and in pressured en 
gagement between the roof and the members, a seal 
fabric covering the space between them connected to the 
roof and the shell respectively, and conducting means 
to provide a path between the roof and the shell to ac 
commodate the discharge of static electrical potential 
from the roof, said last mentioned means comprising a 
bracket secured to the underside of the roof and below 
the normal level or product therein, a drain arm tele 
scopically received by the bracket and movable therein, 
a coil spring interposed between the bracket and the drain 
arm and in pressured engagement with the latter to nor 
mally bias the drain arm into engagement with the shell, 
said drain arm including a drain shoe on one end thereof 
and engaging said shell, said drain shoe having a non 
planar face thereon providing a plurality of areas to en 
gage said shell, and jumper means directly interconnect 
ing the drain arm and the roof. 

2. An arrangement according to claim 1, wherein a 
plurality of movable connections are provided between 
the hanger arms, the shoe members, the pusher means 
and the roof; and jumper means spanning the connections. 

3. An arrangement according to claim 2, and including 
a leaf spring compressively interposed between the bracket 
and the drain aim to maintain the drain arm in pressure 
engagement with the bracket. 
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