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1. 
This invention relates to a stabilizing means 

for a lifter roof tank Wherein the roof is main 
tained level at substantially all times. 

Lifter roof tanks are designed for the storage 
of gaS, or liquid With confined gases above the 
liquid Surface. In these tanks the roof floats on 
top of the gas and rises and falls as the volume 
Of gaS or liquid and gas within the tank is in 
Creased and decreased. In order to resist unbal 
anced loads tending to tip the roof such as those 
of Wind, Snow, and the like, it is necessary that 
the tanks have stabilizing means attached there 
to. Various types of stabilizing means have been 
proposed in the past, but many of these have been 
unsatisfactory for various reasons. 
The stabilizing means of the present invention 

Comprises a plurality of pulleys attached to the 
roof, and a flexible member attached at at least 
two points to the shell, with the section of flexible 
member between said points passing around the 
pulleys. The flexible member passes from a fixed 
point on the shell, up over one pulley on the roof, 
under the Second pulley and up to another fixed 
point of attachment on the shell. As the roof 
rises and falls the pulleys roll over the flexible 
member. This flexible member may be a chain, 
cable, or the like. 
The flexible member may be continuous around 

the tank, with spaced points of attachment to 
the shell of the tank and corresponding sets of : 
pulleys between each two adjacent points of at 
tachment. The flexible member may also be dis 
continuous and formed in sections with each end 
of each Section attached to the shell, and each 
Section passing over one set of pulleys. 

In tanks of relatively small diameter only one 
flexible member need be used. If desired, this 
flexible member may be in the form of individual 
sections, with all sections extending in the same 
direction around the circumference of the tank. 
In tanks of large diameter there may be two con 
tinuous flexible members around the tank, or 
there may be two sets of sections of flexible mem 
bers extending around the tank with one sec 
tion of the flexible member substantially coin 
ciding with another section but extending in an 
opposite direction thereto. 
The invention will be described as related to 

the embodiment set out in the accompanying 
drawings. Of the drawings Fig. 1 is a frag 
mentary plan view of a lifter roof tank embodying 
the invention; Fig. 2 is a fragmentary elevation 
of the top edge of the tank; Fig. 3 is an enlarged 
fragmentary vertical section through a top edge 
of the tank; and Fig. 4 is a vertical section taken 
along line 4-4 of Fig. 3. 
The lifter roof tank shown in the accompanying 

drawings comprises a shell O and a lifter roof 
thereover. Around the edge of the roof there 

is located a downwardly extending weather skirt 
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f2 that is outside of the shell O. A flexible seal 
ing member 3 of fabric impregnated with a flex 
ible impervious material such as Synthetic rubber 
extends from the top of the shell G. to an angle 
bracket 4 on the Weather skirt 2. The outer 
edge of the flexible member 3 is held on the angle 
bracket 4 by a washer bar 5. The inner edge of 
the sealing member 3 is held on a second angle 
bracket 6 mounted on top of the shell 0 by 
means of a second Washer bar T. 
Around the tank there is located a plurality of 

cables 8 passing over various pulleys. These 
cables are all substantially the same length, and 
each Set of pulleys for each cable is substantially 
equally spaced. Each cable is attached to the 
shell at its upper end by means of a bracket plate 
9 on the top of the shell and is attached at its 

lower end to a second bracket 20 extending from 
the shell. Each second bracket 2) is braced by a 
brace bar 2?. The lower end of a cable is at 
tached to a rod 22 extending through a hole at 
the outer end of the second bracket 20 and pass 
ing through a COmpression Spring 23 on the Under 
side of the second bracket 20. The lower end 24 
of the rod 22 is threaded, and the compression 
Spring 23 is held in place by means of a washer 
25 and a nut 26. 
As shown in Fig. 4, one cable 8a passes up 

from its holding rod 22 around a first pulley 26 
held in a holder 27 mounted on a horizontal ex 
tension 28 on the bottom of the weather skirt 2. 
The cable 8a passes up over the pulley 26 and 
to the left where it passes over a first idler pulley 
29, a second idler pulley 30, a third idler pulley 
3, and a fourth idler pulley 32. From the fourth 
idler pulley 32 the cable is led inwardly toward 
the shell and around a vertical pulley 33 that is 
adjacent the shell. From the vertical pulley 33 
the cable passes up to its point of attachment on 
the shell. 
A Second cable 8 has its lower end attached 

to the shell at a point to the left of the first cable 
8a, and up over the pulley 34, similar to pulley 

26, and to the right of its first idler pulley 35, 
Second idler pulley 36, and on around the tank 
until it passes over its vertical pulley similar to 
vertical pulley 33 and to its point of attachment 
at the top of the shell. 
A third cable 8c has its lower end attached to 

the shell at a position to the left of cable 8b and 
passes to the left over its pulley 37 corresponding 
to pulleys 26 and 34. The third cable passes 
around the tank like the first and second cables 
8a and 8b. 
In Fig. 4 a fourth cable, 8d, is shown coming 

from the left and passing over idler pulleys 38, 39, 
and 40 and up around its vertical pulley 4f cor 
responding to pulley 33 to its point of attachment 
at the top of the shell. To the right of Fig. 4 is 
shown a fifth cable l8e passing over its idler pull 
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ley 42 and under its vertical puley 43 correspond 
ing to pulley 33 to its point of attachment at the 
top of the shell. 
Each pair of idler pulleys, 36 and 42, 35 and 29, 

40 and 30, 39 and 3, and 38 and 32, are mounted 
in horizontal position on a single spindle 44 that 
is held On the bottom of the Weather skirt 2. 
Each of the first pulleys 26, 34, and 37, is vertical 
ly mounted, and is substantially parallel to the 
adjacent section of the shell. Each of the vertis 
cal pulleys 33, 4, and 43 is mounted on brackets 

O 

45 located on the bottom of the weather skirt 2, 
and extending inwardly so that these pulleys are 
at right angles to the shell and are closely adja 
cent thereto. The vertical pulleys 33, 3, and 43, 
and other corresponding pulleys not shown serv 
as centering means for the lifter roof. 
As can be seen, each pair of cables, such as 8a. 

and 8b, extend in opposite directions around 
their portions of the shell, and each cable has one 
Section Substantially parallel to and adjacent a 
Section of the other cable. 
In order to aid in installing the cables each ca 

ble is made of the same length, and each com 
pression Spring 23 is made of the same length. 
On the inside of each compression spring there 
is provided a pipe 46 substantially concentric to 
the spring and to the rod 22. These pipe sections 
all have the same length. When the cables are 
installed the compression Springs are tightened : 
by means of nutS 26 and washer 25 until the 
Spring is the same length as its pipe 46. When 
this has been done all cables will have substan 
tially the same tension applied to them, and this 
tension aids in maintaining the roof level, 
The arrangement of cables and pulleys shown 

in the drawings and described herein is particu 
larly useful in tanks of relatively large diameter. 
On tanks of Small diameter the System may be 
simplified in that the cables may all extend 
around the tank in the same direction and the 
number of pulleys may be reduced. - 
The load on any cable may be reduced by one 

half, if desired, by using a pulley at each point of 
attachment of the cable to the shell and extend 
ing each end of the cable around one of these 
Shell pulleys and to an attachment on the roof 
skirt. 
Although the leveling and stabilizing system is 

shown and described as being used on a tank em. 
ploying a dry Seal, it is also applicable to tanks 
using wet seals. The system is not limited to any 
kind of lifter roof tank or any type of seal. 

Having described my invention as related to the 
embodiment set out in the accompanying draw 
ings, it is my intention that the invention be not 
limited to the details of description unless other 
Wise specified, but rather be construed broadly 
Within its Spirit and Scope as set out in the ac 
companying claims. 

I claim: 
1. In : a storage tank comprising a shell, a 

Wertically movable roof thereover, and down 
wardly extending skirt on the roof and outside 
the shell, stabilizing means comprising a cable 
resiliently attached to the shell at one point and 
attached to the shell at another point and a 
series of pulleys attached to the lower edge of 
the skirt, said cable extending from one point of 
attachment on the shell Wall, passing up Over 
a first pulley arranged in Substantially vertical 
position and substantially parallel to the Shell, 
over an idler pulley arranged Substantially hori 
Zontally, over a third pulley arranged Substan 
tially horizontally, under a fourth pulley adja 
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4. 
cent the third pulley and spaced above and in 
Wardly therefron and arranged substantially 
vertically and at Substantially right angles to 
the shell, and up to a higher point of attach 
ment On the shell, said fourth pulley being ar 
ranged adjacent the shell to serve also as a 
centering device for the roof. 

2. The stabilizing means of claim 1 wherein 
the portion of the cable below the first pulley 
is Substantially Vertical, the portion from the first 
pulley over the idler pulley, over the third pulley, 
and to the fourth pulley is Substantially horizon 
tal, and the portion above the fourth pulley is 
substantially vertical, with that portion of the 
cable between the idler pulley and the third 
pulley being at Substantially right angles to the 
portion between the third pulley and the fourth 
pulley. 

3. The Stabilizing means of claim Wherein 
there are provided a plurality of sets of said 
pulleys around the skirt and a plurality of cables 
with one cable engaging at least one set of 
pulleys, With one of the cables passing in an Op 
posite direction to another of the cables and 
each having a section Substantially parallel to 
and adjacent a section of the other. 

4. The stabilizing means of claim 1 wherein 
there are provided a plurality of sets of said 
pulleys with the pulleys of one set spaced from 
each other substantially equally to those of an 
other set, a plurality of cables of Substantially 
equal length with each member engaging one 
set of pulleys, and a tensioning means at one 
end of each cable, each of said tensioning means 
comprising a compreSSion Spring and a rigid 
member adjacent thereto with all Springs being 
equal in length and all rigid members being 
equal in length whereby when a spring is com 
pressed to a point where it is equal in length to 
its rigid member all cables Will be under the 
same tension. 

5. In a storage tank comprising a shell, a 
vertically movable roof thereover, and a down 
Wardly extending skirt on the roof and outside 
the shell, stabilizing means comprising a plu 
rality of cables attached to the shell. With each 
cable being resiliently attached to the shell at 
one point and attached to the shell at another 
point and a plurality of pulleys attached to the 
skirt, each of Said cables extending from One 
point of attachment on the shell wall, passing 
up over a first pulley arranged in Substantially 
vertical position, under a second pulley hori 
Zontally spaced from and in Substantially the 
Same plane with the first pulley, and up to a 
higher point of attachment on the shell. 

6. In a storage tank comprising a shell, a 
vertically movable roof thereover and a down 
wardly extending skirt on the roof and outside 
the shell, Stabilizing means comprising a plu 
rality of cables attached to the shell with each 
cable being resiliently attached to the shell at 
one point and attached to the shell at another 
point, and a plurality of pulleys attached to the 
skirt, each of said cables extending from one 
point of attachment on the shell wall passing 
up over a first pulley arranged in a substantially 
vertical position around a Second pulley hori 
Zontally spaced from the first pulley and then 
around a third pulley arranged in substantially 
vertical position and up to a higher point of at 
tachment on the Shell. 

IVAN L, WISSMILLER, 
No references have been cited, 


