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1 
This invention relates generally to liquid stor 

age tanks, and refers more particularly to im 
provements in tanks of the type employed on 
liquid cargo vehicles. 

It is one of the objects of this invention to pro 
vide the tank with a compartment having a ?exi 
‘ble non-metallic liner which is impervious to the 
liquid to be stored within the compartment, and 
is in the form of a collapsible cell corresponding 
generally in size to the size of the compartment. 

It is another object of this invention to provide 
a construction wherein the cell is collapsible to 
enable its ready insertion into the compartment 
through an access opening provided in the top 
Wall of the tank and. wherein suitable means is 
provided for removably fastening the walls of the 
cell to the adjacent walls of the compartment. 
The fastening means employed may be in the 
form of anchor tabs extending outwardly from 
the cell at spaced points and secured to the ad- ' 
jacent portions of the compartment walls by 
clamps. 
With the above in view, it is another object of 

this invention to provide means between the I 
clamps and adjacent portions of the cell for pro- ' 
tecting the latter from I‘ub‘bing contact with the 
clamps. 

It is still another object of this invention to 
provide the collapsible cell with an opening at 
the top registerable with the access opening and 
with an outlet opening at the bottom registerable 
with a. drain opening in the adjacent wall of the 
compartment. In accordance with this inven 
tion the portions of the cell bordering the open 
ings therethrough are removably clamped in tight 
sealing engagement with the adjacent wall por 
tions of the compartment. 

It is a further object of this invention to nor 
mally close. the access opening in the compart 
ment with a plate having a ?ller opening com 
municating with the interior of the collapsible 
cell and enabling the liquid to be pumped or 
otherwise inserted into the cell. 
By reason of the above general arrangement, 

it is apparent that the tank may be formed of 
such light-weight metals as magnesium, alumi 
num or alloys of these metals without regard as 
to whether these metals are subject to attack by 
the liquid cargo. Also the tank need not be liq 
uid-tight, rendering it possible to secure the sev 
eral sections or parts together by rivets or the 
like. In the event rivets or equivalent fasteners 
are used to fasten the tank parts together, it is 
preferred to cover the inner ends of the fasteners 
with a material which protects the cell against 
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" store liquids of one form or another. 

2 
direct contact with the fasteners and thereby pre 
vent undue cha?ng of the cell. 

It is a still further object of this invention to 
- provide a tank of the above general type with a 
' multiplicity of separate compartments and with 
a collapsible cell lining for each compartment. 
The foregoing as well as other objects will be 

made more apparent as this description pro 
_ ceeds, especially when considered in connection 
with the accompanying drawings, wherein: 

Figure 1 is a side elevational view of a vehicle 
equipped with a liquid cargo tank constructed in 
accordance with this invention; 
Figure 2 is a sectional view taken on the line 

‘ 2-2 of Figure 1; 
Figure 3 is an enlarged fragmentary sectional 

view of a portion of the upper end of the tank 
shown in Figure 2; 
Figure 4 is an enlarged sectional view through 

a portion at the bottom of the tank shown in 
Figure 2; 

Figure 5 is an enlarged sectional view showing ' 
the means for securing the liner of the tank in 
place; 

Figure 6 is a fragmentary sectional view taken 
substantially on the plane indicated by the line 
6--6 of Figure l; and 
Figure '7 is a fragmentary sectional view 

Y through one of the bulkheads embodied in the 
tank forming the subject matter of this invention. 

It will be understood from the following de 
scription that tanks embodying the features of 
the present invention may be used to advantage 
in practically all instances where it is desired to 

However, 
the invention ?nds particular utility when em 
ployed for the purpose of storing liquids on cargo 
vehicles, or other mobile equipment where weight 

_ is a (primary consideration. In the speci?c em 
bodiment of the invention selected herein for the 
urpose of illustration, the tank is 'shown in con 

nection with a trailer type vehicle having the 
usual frame structure It supported by ground 
engaging wheels ! l. 

Suitably mounted on the frame structure It) is a 
tank l2 which, as speci?cally illustrated, is of oval 
cross section with its peripheral wall formed of 
sheet metal. This tank comprises a plurality of 
compartments l3. arranged in end to end relation 
ship lengthwise of the frame it and separated by 
suitable bulkheads l4 shown in Figures 6 and 7 of 
the drawings. Each bulkhead I 4 comprises later 
ally spaced plates l5, and a corrugated reinforc 
ing plate l6 located between the plates [5. The 
peripheral edges of the plates l5 are formed with 
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laterally outwardly extending ?anges I‘! which 
are secured to the adjacent wall l8 of the tank to 
form a rigid construction. 
The various parts cooperating to form the tank 

l2 are preferably formed of an extremely light 
weight metal such for example, as aluminum, 
magnesium, or alloys of these materials. Al 
though such nonferrous metals are very light in 
weight, nevertheless. they do possess extremely 
high tensile strength, and while these metals 
under certain conditions may be welded or brazed, 
such modes of securing tend to detrimentally 
affect the strength characteristics. Accordingly, 
it is preferred to secure the various parts of the 
tank together by rivets indicated in the drawings 
by the numeral IS. 
The top of the tank is formed with a plurality 

of openings 20 respectively registering with the 
compartments !3 and extending for substantially 
the full length of the compartments. The open 
ings 20 are of suf?cient width to enable a work 
man to enter the tank during assembly and are 
normally closed by removable plates 2|. As 
shown in Figures 2 and 3 of the drawings, the 
plates 2| are provided with upstanding portions 
22, and the portions 22 terminate in laterally out 
wardly extending attaching flanges 23. The 
flanges 23 are bolted or otherwise removably 
clamped to corresponding ?anges 24 extending 
laterally outwardly from the upper edges of the 
upstanding portions 25. The portions 25 are 
shown as formed integral with suitable side rails 
26 secured to the top of the tank at opposite sides 
of the opening 28 by rivets 2?. Each closure plate 
2| also has an access opening 28 of sufficient size 
to permit the passage therethrough of a work 
man and normally closed by a removable plate 29 
bolted or otherwise removably clamped to the 
portion of the plate 2! bordering the opening 28. 
A ?tting 30 is secured to each plate 29 and pro 
vides a ?ller opening 3| for each compartment l3. 
The ?ller openings 3| are respectively closed by 
caps 32 removably supported on the ?ttings 30. 
The bottom of the tank i2 is provided with a 

series of drain openings 33 respectively register 
ing with the compartments l3 and communicat 
ing with drain conduits 34. The drain conduits 
34 are provided with annular attaching ?anges 35 
at the upper ends and these ?anges are removably 
clamped to the bottom of the tank by bolts 36. A 
suitable gasket 3'! is interposed between each con 
duit and the adjacent wall of the tank to form a 
fluid-tight seal. 
Inasmuch as the various parts of the tank are 

riveted together, it will be understood that the 
compartments |3 are not completely ?uid-tight, 
and in order to overcome this de?ciency as well as 
to prevent the liquid cargo from direct contact 
with the metal walls of the compartments, each 
compartment is lined with a non-metallic mate 
rial which is impervious to the liquid cargo to be 
accommodated within the compartments. In the 
present instance the lining for each compartment 
is in the form of a collapsible cell or bag 38 pref 
erably formed of rubber, synthetic rubber or 
some eouivalent material. 
As shown particularly in Figure 2 of the draw 

ings the top of each collapsible bag or cell 38 has 
an access opening registerable with the opening 
28 in the associated compartment I3, and the 
portions 39 of the cell surrounding the opening 
therethrough are clamped to the adjacent plate 
2| by a compression ring 40 and by a series of 
bolts 4|. The bolts 4| also serve to secure the 
plates 29 to the plates 2|. The bottom of each 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4 
cell has a drain opening registering with the 
drain opening 33 in the bottom wall of the asso 
ciated compartment, and the portion 42 of the 
cell surrounding the drain opening therethrough 
is clamped in place by a compression ring 43. 
The compression rings 43 are secured to the 
attaching rings 35 on the drain conduits 34 by 
means of the bolts 38. 
The collapsible cells are secured in their ex 

tended positions within the respective com 
partments l3 by anchor tabs 44, one of which is 
shown in detail in Figure 5 of the drawings. The 
anchor tabs 44 are secured in spaced relationship 
to the outer surfaces of the cells and are remov 
ably attached to the adjacent walls of the com 
partments. Upon reference to Figure 5 of the 
drawings, it will be noted that each anchor tab 
comprises a base 45 cemented, vulcanized or 
otherwise permanently secured to the cell 38 and 
having a laterally outwardly extending portion 
46 removably secured to the adjacent wall of the 
compartment or tank by a compression bar 41 
and a bolt 48. The anchor tabs as well as the 
associated compression bars 47 extend for the 
full length of the respective compartments, and 
the base portions 45 are located between the 
compression bars 41 and adjacent walls of the 
cell to protect the latter from cha?ng against the 
compression bars. In this connection attention 
is called to the fact that the inner ends of the 
rivets as well as all joints between parts of the 
tank are covered by a non-metallic tape 49 which 
also protects the cells from cha?ng or undue 
wear. 

The portions of the cells at opposite sides of 
the access openings therethrough are held in 
place by tabs 50 also extending for the full 
length of the respective compartments |3. The 
lower ends of the tabs 50 are cemented or vul 
canized to the cells, and the upper ends of the 
tabs are clamped between the portions 22 and 25 
on the plates 2| and guard rails 26 respectively. 
The collapsible cells 38 may be inserted into 

their respective compartments l3 prior to at 
taching the closure plates 2| in place. After the 
cells are inserted into their respective compart 
ments, they are secured in place in the manner 
previously described by workmen operating with 
in the tank compartments. After the workmen 
within the compartments complete their assigned 
operations, they may leave the compartments 
through the openings in the top of the cells and 
perform the ?nal operation of assembling the 
closure plates 2| and 29. During this assembly 
the marginal portions 39 of the cells and the tabs 
50 may be secured in place to complete the instal 
lation of the cells. 
Thus from the foregoing it will be noted that 

each compartment in the tank is provided with 
a removable liner in the form of a collapsible cell, 
which is impervious to the liquid to be accom 
modated within the compartments, and which 
may be readily replaced or repaired when re 
quired. 
What I claim as my invention is: 
1. A liquid storage tank comprising a rigid 

structure including spaced heads, a peripheral 
shell partly surrounding said heads and having 
marginal portions terminating to leave an open 
ing at the top extending the full distance be 
tween said heads, a plate bridging said opening 
and removably secured on opposite sides thereof 
to the marginal portions of said shell to com 
plete the enclosure, said plate having an access 
opening therethrough and a removable closure 
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for said access opening, a non-metallic liner for 
said enclosure in the form of a ?exible collaps 
ible cell insertable through said ?rst-mentioned 
opening when said plate is removed and conform 
ing to the inner surface of said shell and heads, 
said cell having an opening therein for registra 
tion with said access opening in said plate and 
being marginally sealed to the latter adjacent 
said last-named opening, and means for support 
ing said cell including a plurality of tabs secured 
thereto and extending substantially the full 
length thereof, and clamping means for clamping 
said tabs to said shell comprising a bar for each 
of said tabs bolted to said shell with the tabs 
clamped therebetween, said tabs being distributed 
to support from said shell the portions of said 
cell which might otherwise drop away therefrom. 

2. A liquid storage tank comprising a rigid 
structure including spaced heads, a peripheral 
shell partly surrounding said heads and having 
marginal portions terminating to leave an open 
ing at the top extending the full distance between 
said heads, a plate bridging said opening and 
removably secured on opposite sides thereof to 
the marginal portions of said shell to complete 
the enclosure, said plate having an access open 
ing therethrough and a removable closure for 
said access opening, a non-metallic liner for said 
enclosure in the form of a ?exible collapsible cell 
insertable through said ?rst-mentioned opening 
when said plate is removed and conforming to 
the inner surface of said shell and heads, said 
cell having an opening therein for registration 
with said access opening in said plate and being 
marginally sealed to the latter adjacent said 

10 

15 

20 

25 

30 

35 

6 
last-named opening, and means for supporting 
said cell including a plurality of tabs each ex 
tending substantially the full length of said cell 
and comprising a base portion secured to said 
cell and a laterally extending portion, and clamp 
ing means for clamping said tabs to said shell 
comprising a bar for each of said tabs bolted to 
said shell with the laterally extending portions 
of the respective tabs clamped therebetween, 
said tabs being distributed to support from said 
shell the portions of said cell which might other 
wise drop away therefrom, and the base por 
tions of said tabs disposed between said bars and 
the adjacent wall of said cell to protect the 
latter from cha?ng against said bars. 

FREDERICK G. ARKOOSH. 
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