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1. 
This invention relates in general to floating roof 

tanks as used for storage of liquids and more par 
ticularly to means for indicating the failure of 
Such roofs to operate properly. 
Among the many possible reasons a floating 

roof in a liquid storage tank may fail to operate 
properly, there are four of primary importance. 
They are: 

d. Sinking in the stored liquid because of leaks, 
SnOW load, freezing, Wind pressure. 

b. Tifting above the top of the tank because of 
Overflow of the liquid. 

C. Accumulation of explosive gases beneath the 
'OOf after more than the maximum of liquid is 
Withdrawn from the Storage vessel. 

d. Sticking at one position in the storage tank 
because of icing, gumming or obstructions caught 
in the perimeter seal. 
It will be recognized that any of these condi 

tions, in addition to creating a dangerous Situa 
tion, Will give an erroneous measure of the Stored 
contents. Except for the extremes of tank Wol 
unes either maximum or minimum, there is no 
evidence of any unusual condition by mere ob 
Servance of the roof position or of any Visible in 
dicator connected thereto. Where the roof is 
stuck or is sinking in the liquid it will look and be 
normally indicated as properly functioning. 
The primary concern in the past, over the condi 

tions enumerated here, has been limited to sig 
nalling the position of the floating roof only foi 
the overflow condition. Although this is one of 
the greatest dangers, its correction does not elimi 
nate the other equally grave situations listed 
above. It is an object of this invention to pro 
vide a floating roof tank with a single means 
equally responsive to these prinnary causes of 
fioating roof failure to operate desired signals. 

In accordance with the present invention, a 
float operated lever arm is positioned to extend 
through the floating roof element and engage a 
latch adjacent the top thereof. In order to oper 
ate the device when the floating roof reaches the 
minimum allowable liquid depth, the lever arm is 
extended a predetermined distance below the 
roofs liquid contact Surface. The lateh is con 
nected to a cable which is guided over the side 
of the storage tank and positioned to suspend an 
electrical connecting element. In the form illus 
trated, a simple depth indicator is mounted along 
side the storage tank and shows the liquid depth 
in cooperation with the electrical connecting ele 
ment. The illustrated form of the device in 
dicates the operating condition of the floating 
roof at the site of the Storage tank in addition to 
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transmitting a signal of failure to any Selected 
location removed from the tank. 
for a more complete understanding of the na 

ture and scope of the invention wherein the above 
noted object and others will be evident, reference 
is made to the following detailed description read 
in connection with the accompanying diaWing 
in which: 

Figure 1 is an elevational view, partly broken 
away showing the device in Operating arrange 
linent. 

Figures 2, 3, 4, and 5 are sectional elevational 
views of the float mechanism in four operating positions. 
Figure 6 is a sectional plan view of Figure 2 

taken on line 6-6. 
Referring to Figure 1, the float mechanism gen 

erally indicated by the numeral ) is operably in 
corporated in the floating roof t 2 in storage tank 
A. A cover f6 is arranged to protect the mech 
anism from obstruction by Snow and ice. Holes 
are let into the cover 6 to give access to the at 
mosphere and prevent gases from acculinulating 
and interfering with the operation of the device. 
In mid climates Or seasons, or under Circum 
stances Where the floating roof 2 is not exposed 
to the elements, the cover 6 may be omitted, al 
though included here. 
A signal release means including a latch bar 8 

projecting through the cover 6 and the release 
arm 2 pivotally mounted at 22 on the upper Sur 
face of the float 2 holds the cable 26 by engaging 
the ring 2i. These elements indicate a simple 
Eileans fol' releasing the liquid level indicator and 
transmitting any desired signal as later described. 
At a convenient location outside the storage 

tank, a depth indicator 28 is placed. Normally 
indicators of this type are placed adjacent the 
storage tank facing a direction from which they 
can easily be read. In Figure 1, it has been set 
away from the storage tank to better illustrate 
the Cooperative arrangement of the elements. 
The cable 26 is connected to the ring release 24 
and passes up through the interior of the tank 4 
OVer sheaves Such as 36 and 32 to reflect move 
rent of the floating roof 2 on the face of the 
depth indicator 28. A Weighted marker 34 air 
ranged to show the depth on the indicator 28 is 
fashioned to present a regular Surface to the foot, 
marks 36 or other indicia for easy reading. This 
Weight 33 may be made of a conducting metal or 
may be supplied with a conducting band of metal 
arranged to engage the contacts 38 and 4 of the 
coinductors A2 and 44. By Such an arrangement, 
a conventional electric circuit is closed to excite 



2,677,816 
3 

a proper signalling system of any desired type and 
positioned at a selected location. As many Such 
signalling devices are known and form part of 
the present invention only as a result of the 
operation of the disclosed mechanism, they are 
neither claimed nor illustrated. 
A means to cushion the impact of the weight 34 

as it is dropped to the botton of the indicator 23 
is shown in the form of a contact support 46, 
guided by rods 48 and 5 positioned in the base 
52 and supported by springs 54 and 56. The cush 
ioning and contact means should be arranged to 
compress within an unmarked or danger indicat 
ing zone of the indicator depth board 28 below the 
last indicated depth measurement. Otherwise, to 
stop it at the last level mark on the board 28 
would indicate a full and properly operating tank, 
erroneously. 

Figure 2 illustrates the neutral or normal posi 
tion of the operating elements included in the 
float mechanism previously referred to as nu 
meral in describing Figure 1. This figure will 
be used to describe these elements and their rela 
tive positions prior to discussing the operation 
of the device. The vented cover 8 is indicated 
in this disclosed form of the invention as Cylin 
drical in shape. It fits snugly in an opening 
made completely throught he floating roof 2 
and is exposed to the body of the stored liquid. 
A latch bar 8 is passed through the cover 6 
and is supported by bearing surfaces therein as 
indicated. On the end of the latch bar 8 op 
posed to the end which engages the release arm. 
28, a spring 6 is compressed between the cover 

and a fange 62 tending to urge the latch bar 
into engagement With the release arm. The ring 
243 attached to the cable 26 is retained by the piv 
oted release arm. 20. 
Within the cover 6, the Operating rod 64 is 

positioned by the Spider 66. The upper end of 
this rod 64 is notched as at 68 to cooperate with 
a slot, in the latch bar 3 shown in Figure 6. 
Flanges 2 and 4 are spaced on the rod to en 
gage the float 76 as it lifts or drops. The float 
is may be made of light metal, solid or hollow, 
or of impregnated wood, cork, or other like ma 
terial, as required for proper and efficient opera 
tion. Although the cover is vented to permit free 
passage of air to the latching mechanism, it af. 
fords shelter against freezing and gumming and 
preserves lubricant or similar coating which assist 
Operation. 
On the lower end of the operating rod 64, a 

tripod F3 is fixed. This tripod forms an exten 
sion to engage the bottom of the storage tank 
should the roof 2 be permitted to descend below 
the desired minimum level. It will be recognized 
hat; this feature may be omitted should other 
in eans for ascertaining minimum level be pres 
ently incorporated in a tank and only the float 
device be included. 

Eetween the spider 66 and the lower flange 74, 
a spring 8 is mounted on the operating rod 64. 
This spring is selected to support the weight of 
the operating member including the rod and 
tripod, yet is of sufficient, flexibility not to inter 
fee with the operation. The weight of the com 
bined elements is supported to prevent operation 
of the device except when required. 

Disclosure of the operation of the device re 
quires reference to Figure 1 and the group of 
figures numbered 2 to 5, inclusive. The positions 
of the several elements as indicated in Figures 
1, 2, 6 show the normal operation of the float 
ing roof equipment and the visible indication of 
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4 
the roof level on the indicating board 28. Con 
tinued normal Operation within the prescribed 
Inaximum and minimum levels allowed for the 
liquid Supported roof Will maintain these ele 
ments in this relative position. 
Should the floating roof either reach the maxi 

nuin elevation permitted in the tank 4 and be 
Stopped as by the sheave 30 or other like means 
or be obstructed. So that it could not lift within 
the tank during a 'pumping-in' or filling opera 
tion, a condition shown in Figure 3 Would result, 
The floating roof 2 is unable to move upward 
With the rising Surface of the liquid 82 and the 
float is lifted to engage the upper flange 72. 
The buoyancy of the liquid moves the float up 
Wardly with such force that the operating rod 
in Otch 68 is noved out of the slot 9 in the latch 
bar 8. The lower sloping end of the notch 68 
ul'ges the latch bar to further compress the spring 
69 and releases the arm. 20. As the weighted 
pointer 34 is supported by the cable 26 and the 
ring 24, shown in Figure 1, the pivoted move 
ment of the release aim 20 frees the Weight. 
The length of the cable 25 is such as to permit 
the weight 34 to drop to the bottom of the indi 
Cator 28 and into the space below the highest 
level marking yet not allow the ring to engage 
the sheave 30. Springs 54 and 56 prevent in 
jury to the apparatus as the weighted marker 
38 drops and permits completion of the electrical 
circuit through the marker 34 and the conduc 
to1's 42 and 44. As noted above this circuit may 
be used to ring bells, or operate other well known 
signals at any location desired. 
The operation described in which reference is 

(in 3de to Figure 3 covers the situation of con 
trolling overflow of floating roof tanks and uses 
the float 6 as the signal actuator. This prob 
len has been recognized and contact devices 
above the maximum elevation arranged to meet 
this need. However, the use of the same mecha 
hism to meet all common energencies experienced 
in floating roof tank operation is the purpose of 
this invention, The operation of the above de 
S3ribed device as a warning for the remainder of 
these common emergencies will be described. 

Figure 4 illustrates the situation where the 
stored liquid is being “pumped out' of the tank 
and the floating roof is stuck and cannot follow 
the diminishing liquid level. This condition can 
be met anywhere between the maximum and 
minimum levels of liquid allowed, and is usually 
the result of freezing around the roof's periph 
eral seal. As the liquid level withdraws from 
Support of the roof f2 the float 78 drops down 
and engages the lower flange 74. Although the 
float is buoyant and is readily supported by the 
liquid 82 because of its shape and specific gravity, 
it has appreciable Weight Which is enough to con 
press the Spring 89 and move the rod 64 down 
Wardly. 
In the downward movement, the upper sloping 

or bevelled face of the notch 68 in the operating 
rod S4 engages the latch bar 8 and urges it away 
froin, engagement With the release 23. The Op 
eration of freeing the retained cable 26 and re 
Sultant dropping of the weight 34 to indicate 
failure and complete the electrical warning Sig 
nal is as already described. Again, as in the 
description of Figure 3, the float 6 is the actu 
atO). 
The final emergency considered in this inven 

tion and for which the disclosed apparatus will 
also operate is the condition of too much liquid 
being withdrawn from the storage tank. In this 
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instance the float 76 does not actuate the rod 
64 but the extension shown here as the tripod 
78 urges the rod to release the latch. Supports 
are normally spaced to keep the floating roof 
level and prevent serious damage to the equip 
ment when more than the allowed quantities 
of liquid are withdrawn from these tanks. Under 
Such conditions there is a hazard of volatile con 
Stituents accumulating beneath the roof in the 
liquid-vacated space. When this occurs the risk 
of explosion and fire or both are imminent. Con 
Sequently a device which will warn of the down 
ward movement of a floating roof when it has 
reached the minimum positional depth is very 
desirable. Reference to Figure 5 will show the 
disclosed Warning device to be responsive to this 
condition as Well as the other circumstances re 
quiring Warning described above. 
As the liquid 82 is withdrawn from the tank 

4 the weighted marker or pointer 34 rises on 
the indicator 28 to indicate the liquid level. Nor 
mally a minimum depth is marked for attention 
of the operators, but failure to pump-in at the 
right time permits the roof 2 to descend to the 
bottom of the tank. At the desired minimum : 
level the tripod 78 engages the bottom of the 
tank 4 and lifts the rod 64 without the opera 
tion of the float 76. The latch bar 8 is moved 
from engagement with the release arm 20 as 
above described and the signal circuit and the 
visible position of the weighted marker 34 show a Warning. 

It will be understood that the combination of 
working elements shown here may be rearranged 
and replaced With many equivalent structures 
and Still be Within the scope of the invention. 
The primary elements are a simple latch re 
leaSable by a float operated rod extended for 
contact at the lowest depth arranged to release 
a Warning signal. Levers, rods, gears, and cables 
readily Suggest themselves for the transmission 
of the float and contact rod movement to vari 
OuS forms of latch mechanisms. These ele 
ments, together with compressed air, hydraulic 
devices and electrical assemblies responsive to 
the float operated-contact rod movements indi 
cate a wide range of equivalents for the ele 
ments of this warning device. 
I claim: 
1. A signalling device for use with floating roof 

storage tanks comprising a floating roof having 
an aperture therethrough into the stored liquid, 
a vertically movable rod Supported in the aper 
ture of the floating roof and extending there 
through for a determined distance above and be 
low said roof, a separate float movable in the 
aperture and adapted to engage the rod in ver 
tical movement, latching means mounted on the 
top of the floating roof in operating engagement 
with the rod, and means to indicate inoperability 
of the floating roof in response to the latch re 
lease on the vertical movement of said rod. 

2. A signalling device for use with floating 
roof liquid storage tanks comprising in combi 
nation. With the floating roof, a latch means oper 
atively positioned adjacent an aperture through 
said floating roof, an operating rod supported to 
extend through the aperture a predetermined dis 
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tance below the floating roof and into operating 
engagement with the latch means, separate float 
means positioned to engage and operate the op 
erating rod in response to the elevation of the 
stored liquid relative to the floating roof, and 
means to indicate the position and operability 
of the floating roof releasably engaged by said 
latch means. 

3. A signalling device for use with a floating 
roof liquid storage tank comprising a floating 
roof having an aperture therethrough opening 
into the stored liquid, a covered housing for said 
aperture, a latch pivotally mounted on the float 
ing roof adjacent the housing covering the aper 
ture therein, a bar slidably mounted in the hous 
ing to releasably engage the latch, an operating 
rod extending from beneath the floating roof. 
upwardly in the housing to operatively engage 
the slidable bar, a float adapted to lift and lower 
the operating rod in response to the relative 
position of the liquid level and the floating roof, 
and means to indicate the elevation of the float 
ing roof retained by the latch and releasable by 
movement of the operating rod to indicate oper atting failure. 

4. The device defined in claim 3 further char 
acterized by the means to indicate elevation and 
Operating failure of the floating roof including a 
graduated member in vertical position adjacent 
the storage tank and marked with suitable 
measuring divisions, a marker slidably movable 
along the length thereof, a cable connecting said 
marker With the latch, and an alarm circuit at 
the bottom of said indicator electrically operated 
When engaged by the marker. 

5. A signalling device for use with floating 
roof liquid storage tanks, comprising the com 
bination. With the floating roof, of a housing in 
serted in an orifice in the roof and in fixed rela 
tion thereWith, an operating rod connected with 
Said roof and extending from below said orifice 
into said housing and having a limited vertical 
movement relative to the roof, a separate float 
means positioned to float on the tank liquid when 
the same is at normal or above normal level and 
free to fall when the liquid is below normal level, 
Said rod being Operable by said float member in 
the movement of the latter a predetermined dis 
tance above or below the position it occupies 
When the tank liquid is at normal level, a lever 
mounted on the floating roof, latch mechanism 
controlled by the rod to normally hold said lever 
in latched position but movable upon the rise 
or fall of the rod to unlatch said lever, and sig 
nalling means connected to, and held inopera 
tive by, said lever when the same is in latched 
position but operable when the lever is unlatched as specified. 
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