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UNITED STATES PATENT OFFICE 

This invention relates to improvements in liquid 
storage tanks with floating roof and more espe 
cially, to means in connection with such a device 
for sustaining the roof spaced above the bottom 
of the tank when the latter is empty. It is fre 
quently necessary or desirable to support the roof 
temporarily a certain distance above the bottom 
of...the tank when the same is empty for cleaning, 
repair and inspection purposes. Such a tempo 
rary support can also be used in connection with 
or for aiding in the construction and erection of 
the tank, roof or parts thereof. 
The distance above the bottom of the tank that 

the roof is thus temporarily supported is ordi 
narily high enough to permit workmen to oper 
ate under the same. In the normal operation of 
the roof, however, when the same is floating on 
liquid in the tank, it is desirable to have the roof 
descend to a lowest point Somewhat closer to the 
bottom of the tank. To permit this, therefore, 
the temporary Sustaining means must be so con 
structed that it can be rendered inoperative or 
partially inoperative, and vice versa, when liquid 
is in the tank. 
One of the features of my invention is the pro 

vision of such sustaining means for a roof which 
will fulfill the requirements above referred to. 
Other features and advantages of my invention 

will appear more fully as I proceed with my 
specification. 
In those forms of devices embodying the fea 

tures of my invention shown in the accompany 
ing drawings 

Figure 1 is a top plan view; Fig. 2 is a view taken 
as indicated by the line 2 of Fig. 1; Fig. 3 is a view 
in side elevation of one of the sustaining means; 
Fig. 4 is a view taken as indicated by the line 4 
of Fig. 3; Fig. 5 is a view taken as indicated by 
the line 5 of Fig. 3; Fig. 6 is a view similar to Fig. 
3 showing a modified form; and Fig. 7 is a view 
taken as indicated by the line T of Fig. 6. 
As shown in the drawings, O may indicate the 

cylindrical side wall of a liquid storage tank and 
lf, the bottom thereof. 2 indicates, in general, 
a floating roof including a flat central sheet metal 
portion 2 supported by an annular pontoon f2. 
here shown as divided into eight compartments 
by the bulk head 2. 

It is to be understood that any suitable means 
(not shown) may be employed for sealing the 
space 3 between the periphery f2d of the floating 
roof and the shell or side wall to of the tank. 

In general, my invention includes a set of Sup 
ports between the roof and bottom of the tank 
movable from operative position, where they will 

support the roof spaced the desired and predeter 
mined distance above the bottom of the tank, to 
inoperative position, where they will permit the 
roof to descend closer to the bottom of the tank, 
and vice versa, together with means for control 
ling Said supports from above the roof. 

In the form shown in Figs, 1 to 5pinclusive, the 
supporting means include a set of supports on the 
bottom of the tank and a set of supports carried 
by the roof on its underside, the supports of one 
set being movable to operative position where 
they will engage the supports of the other set 
Or to inoperative position where they will clear 

) 

the supports of the other set. As here shown, the 
set of supports carried by the roof on its under 
side are the movable supports. 

Describing the form shown in Figs. 1 to 5, in 
clusive, more particularly, 4, 4 indicates radial 
Supporting channels on the bottom of the tank, 
the outer ends being supported by bracket mem. 
bers f attached to the side wall fo and the inner 
ends by A-frames 6, the feet of which are at 
tached to the supporting channels resting on 
the tank bottom ff. As here shown, there are 
eight of these channel supports, one arranged 
Substantially under each bulkhead 2. 
The set of Supports carried by the roof on its 

underside include eight swingable gate members 
- 8 hingedly attached to the underside of the 
roof by the offset vertical pivot 9. Each of the 
members 8 includes a wide foot a adapted to 
rest on the upper edge of the channel 4 and a 
plate 8 adapted to engage the underside of the 
roof beneath the bulk head 2 when the gate 
is in operative position, as shown in Fig. 4. 
The gate may be swung inwardly on the pivot 

9 to inoperative position, as shown by the broken 
lines in Fig. 5, in which position all the gates 
will clear the channel supports i? by passing be 
tween them. A depending angle iron 20 attached 
to the underside of the roof is provided to limit 
the outward swinging of the gate or support f8. 
The lower end of the pivot is supported by the 
diagonal braces 2 and 22, the latter serving as 
a stop for the gate when swung to its inopera 
tive position. 
For swinging each gate I provide a shaft 23 ex 

tending through a suitable tube 24 in the pontoon 
of the floating roof, the upper end of the shaft 
23 being provided with a crank 2s having an : 
operating handle 26. The lower end of the shaft 
23 is provided with a crank 2; the end of which 
is attached by a connecting rod 2 to the gate 8. 
29 may indicate a notched member on the top 

of the pontoon in which the crank 2 may rest 

) 
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to retain the crank in the position shown in Fig. 
4. To release the crank from this notch, the 
same may be lifted somewhat, the shaft 23 slid 
ing in the tube 24. 

In the form of support shown in Figs. 6 and 7 
I provide a plurality of legs 30 hingedly attached 
to the roof by the horizontal pivots near the 
periphery of the same. Each of these legs is 
adapted to hang in a vertical opcrative position, 
as shown by the solid lines in Fig. 6, or be lifted 
up into inoperative position, as shown by the 
broken lines in Fig. 6. As here shown, each leg 
may be lifted by a cable or chain 32 extending 
through a tube 33 in the pontoon and adapted 
to be wound up on a winch 34 on top of the roof. 
The bottom of each leg is prefereby provided 
with an extension 36 to help distribute the load 
and also to counterweight the leg so that it will 
hang substantially vertical. As shown in Fig. 7, 
each of the legs 30 may be made of considerable 
width with cross-br g. 30 in order to lessen 
the possibility of circular side sway. 
While I have shown and described certain em 

bodiments of my invention, it is to be understood 
that it is capable of many modifications. 
Changes therefore, in the construction and ar 
rangement may be made without departing from 
the spirit arid scope of the invention as dis 
closed in the appended claims, in which it is my 
intention to claim all novelty inherent in my in 
vention as broadly as permissible, in view of the 
prior art. 
What I regard as new, and desire to secure by 

Letters Patent, is: 
1. A liquid storage tank, comprising a bottom 

and side wall, a floating roof adapted to normally 
rest upon liquid in the tank, a set of hinged 
supports between the roof and the bottom of the 
tank swingable from operative position where 
they will support the roof spaced a predeter 
mined distance above the bottom of the tank to 
inoperative position where they will permit the 
roof to descend closer to the bottom of the tank, 
and vice versa, and means for controlling said 
supports from above the roof. 

2. A liquid storage tank, comprising a bottom 

21,185 
and side wall, a floating roof adapted to normally 
rest upon the liquid in the tank, and means for 
sustaining the roof spaced a predetermined dis 
tance above the bottom of the tank when empty, 
said means including a set of radial supports on 
the bottom of the tank and a set of supports car 
ried by the roof on its underside on vertical 
pivots and swingable on said pivots from opera 
tive position where they will engage the radial 
supports on the bottom of the tank to inoperative 
position where they will clear said radial sup 
ports, and vice versa, 

3. Apparatus as claimed in claim 2, with means 
for swinging said supports operable from above 
the roof. 

4. A liquid storage tank, comprising a bottom 
and side wall, a floating roof adapted to normally 
rest upon liquid in the tank, and means for sus 
taining the roof spaced a predetermined distance 
above the bottom of the tank when empty, said : 
means including a set of supports on the bottom 
of the tank, and a swingable gate member at 
tached to the underside of the roof by an offset 
vertical pivot for each of the supports on the 
bottom of the tank. 

5. Apparatus as claimed in claim 4, with means 
for swinging the gate members on their vertical 
pivots from above the roof. 

6. A liquid storage tank, comprising a bottom 
and side wall, a floating roof adapted to nor 
Inally rest upon liquid in the tank, and means 
for sustaining the roof spaced a predetermined 
distance above the bottom of the tank when 
empty, said means including a set of supports 
on the bottom of the tank and a set of movable 
supports attached to the underside of the roof 
on vertical pivots and swingable on said pivots to 
operative position where they will engage the sup 
ports of the other set or to inoperative position 
where they will clear said supports of said other 
Set. 

7. Apparatus as claimed in claim 6 with means 
operable from above the roof for swinging sald 
supports on said pivots. 

OTTERBEIN A. BAILEY. 
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