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[57] ABSTRACT 

A unique combined tank support and tie down struc 
ture on a tank in a ship or the like for transporting low 
temperature liquid, comprising load supporting insula 
tion at the ship‘s bottom, the tank supported at its bot 
tom on the insulation, rigid tie down attachment struc 
ture fixed to a lower outer surface of the tank adjacent 
the bottom thereof, a plurality of substantially verti 
cally oriented, individual, spaced apart tie down rods 
or bolts or the like attached to the attachment struc 
ture and to a bottom structure of the ship to prevent 
vertical upward movement of the tank relative to the 
ship, and a plurality of cooperating tank support mem 
bers connected to the attachment structure and to a 
bottom structure of the ship enabling radial expansion 
and contraction of the tank and attachment structure 
relative to the ship and preventing movement of the 
tank in a plane parallel with the ship’s bottom. 

20 Claims, 10 Drawing Figures 
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COMBINED TANK SUPPORT AND TIE DOWN 
MEANS FOR A SHIP OR THE LIKE 

BACKGROUND OF THE INVENTION 

This invention relates to a unique tank support and 
tie down means on a tank in a ship or the like for trans 
porting low temperature liquid. In particular. the pres 
ent invention relates to a means for supporting and se 
curing in position a tank for containing low tempera 
ture liquids such as liquid natural gas and the like for 
transport on a ship or like structure and wherein the 
tank support and tie down means enables thermal ex 
pansion and contraction of the tank but prevents verti 
cal upward movement of the tank relative to the ship 
and also prevents horizontal shifting movement of the 
tank relative to the ship. 

In accordance with the present invention. the tie 
down and support structure for the tank is connected 
to the tank adjacent the bottom thereof and accord 
ingly, is at the strongest portion of the ship and does not 
exert loads on the side ofthe tank or on the sides of the 
hulls of the ship, which loads might cause buckling of 
either the tank or the ship‘s sides. Moreover. by attach 
ment of the tie down and support means to a lower por— 
tion of the tank most of the vertical expansion or con- — 

traction of the tank due to thermal changes occurs 
above the point of attachment of the tie down and sup 
port means and thereby small thermal stresses are in 
duced in said means. 
With the tie down and support means of the present 

invention, the support means is positioned relative to 
an attachment structure on a lower outer surface por 

tion of the tank to withstand vertical compressive load 
ing imposed thereon from the weight of the side wall of 
the tank and from the weight of a portion of the stored » 
liquid in the tank adjacent the side wall thereof and at 
the same time the support means includes relatively 
slidable portions which enable expansion and contrac 
tion of the tank in a radial direction but which prevent 
movement of the tank in a horizontal direction. The tie 
down means effectively resists overturning or upward 
movement of the tank relative to the ship and also can 
be used to exert a downward preload of the tank onto 
the load supporting insulation at the ship‘s bottom. 

Further, the unique combined tank support and tie 
down means on the tank has means enabling drainage 
of any leaked liquid from the tank past the attachment 
means for the tie down and support structure and to a 
sump or other suitable point as desired. 

OBJECTS OF THE INVENTION 

It is an object of this invention to provide a combined 
tank support and tie down means on a tank in a ship or 
the like for transporting low temperature liquid 
wherein the combined tank support and tie down 
means includes tank support members at a lower por 
tion of the tank which enable radial expansion and con 
traction of the tank relative to the ship but which pre 
vent horizontal movement or shifting of the tank rela 
tive to the ship and at the same time provide a vertical 
support for the side walls of the tank and for a portion 
of the liquid stored within the tank, and said combined 
tank support and tie down means further including tie 
down means connected between the attachment of said 
support members with said tank and a bottom structure 
of the ship for holding the tank downwardly against tilt 
ing or vertical upward movement. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a view in elevation with portions shown in 
section of a ship including a plurality oftanks and insu 
lation and support means in accordance with the inven 
tion; 

FIG. 2 is a plan view ofthe ship and tanks of FIG. I; 
FIG. 3 is a greatly enlarged perspective view with 

portions broken away of one form of unique tank sup 
port and tie down means according to the present in~ 
vention; 

FIG. 4 is an enlarged transverse sectional view of a 
ship as in FIGS. I or 2, with portions broken away. of 
a tank with the unique tank support and tie down 
means of the present invention in a ship; 
FIG. 5 is a greatly enlarged fragmentary sectional 

view of the tank support and tie down means and a por 
tion of the tank and ship of FIG. 4; 

FIG. 6 is a greatly enlarged view in elevation of a 
modified tank support and tie down means in accor 
dance with the invention; 

FIG. 7 is a horizontal sectional view of a tank and 
combined support and tie down means in accordance 
with the invention with portions broken away; 

FIG. 8 is an enlarged perspective fragmentary view 
similar to FIG. 3 of the modified tank support and tie 
down means of FIG. 6; 

FIG. 9 is an enlarged fragmentary transverse sec 
tional view of a modified tank and ship construction 
utilizing the tank support and tie down means of the 
present invention; 

FIG. 10 is a longitudinal sectional view of the modi 
?ed form of the invention of FIG. 9. 

DETAILED DESCRIPTION OF THE INVENTION 

In the drawings. wherein like reference numerals in— 
dicate like parts throughout the several views. a ship S 
includes a bottom 8. opposite side walls C and D and 
a plurality of spaced apart transverse bulkheads or 
walls W subdividing the interior of the ship S into a plu» 
rality of holds H in which are supported a plurality of 
tanks T. each tank surrounded by insulation I. 
Each tank T is securely held in position in its respec 

tive hold H by means of a unique combined tank sup 
port and tie down 10 which comprises an attachment 
means II ?xed to a lower outer surface portion of the 
tank T. a radially slidable tank support 12 engaged be 
tween the underside of the attachment 1 I and a portion 
of the ship’s bottom and a tie down 13 connected be» 
tween the attachment and the ship’s bottom to hold the 
tank downwardly in the hold of the ship. 
The tank preferably includes a semi-spherical upper 

portion 0 extending over substantially the upper half of 
the tank. a cylindrical sidr wall portion h. a knuckle 
portion c connecting the cylindrical side wall portion b 
with a conical bottom d and a part spherical lower end 
or cap e. Suitable insulation such as perlite or the like 
surrounds the cylindrical side wall b and semi-spherical 
upper portion a and a suitable load-bearing insulation 
of any suitable type such as plastic foam or perlite-?lled 
plywood boxes or the like 14 is provided at the bottom 
of the ship and the conical bottom of the tank rests on 
and is supported by the load-bearing insulation I4. 
A pair of spaced apart splash shields 15 and 16 made 

of a material such as aluminum foil or the like extend 
through the insulation I in substantial conformity with 
the contour of the cylindrical and semi-spherical por 
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tions of the tank to prevent any liquid which may leak 
from the tank from reaching the ship’s structure. Glass 
?ber insulation blankets are provided between the two 
splash shields l5 and 16 and between the inner splash 
shield 15 and the tank T. The load-bearing insulation 
14 at the ship's bottom is supported on an inner bottom 
portion or tank support platform or foundation 17 in 
the ship's bottom. 
The unique combined tank support and tie down 

means 10 is secured to the knuckle portion c of the 
tank between the insulation 1 and load supporting insu 
lation 14 at the side and bottom. respectively. of the 
ship. The attachment means 11 includes an annular, 
substantially continuous plate or ring 18 welded at an 
inner edge 19 thereof to the outer surface of the tank 
and the inner edge 19 has a plurality of notches or re— 
cesses 20 therein through which any leaked liquid is en 
abled to drain past the plate 18. A similar but substan 
tially wider continuous annular plate 21 is welded at an 
inner edge 22 thereof to the outer surface of the tank 
spaced below the point of attachment of upper plate 
18. and plate 21 also has a plurality of drain openings 
or passages 23in the inner edge 22 thereof for drainage 
of any leaked liquid therepast. A vertically extending 
annular wall 24 is welded at its upper and lower edges 
to the plates 18 and 21, respectively, and a plurality of 
radially extending vertically oriented plates 25 are also 
welded at their upper and lower edges to the plates 18 
and 21 radially outwardly of wall 24 and the plates 25 
are also welded at their inner edges to the outer surface 
of wall 24. The outer edges of upper and lower walls or 
plates 18 and 21 are in substantial vertical alignment. 
A tank support means 12 includes a plurality of cir 

cumferentially spaced apart. radially extending. in 
verted channel-shaped guide means or keyways 26 
welded or otherwise suitably fixed to the bottom sur 
face of bottom plate 21 approximately medially of the 
inner and outer edges thereof. A plurality of similar, 
substantially vertically aligned channel-shaped guide 
means or keyways 27 are welded or otherwise suitably 
affixed on the upper surface of a radially outwardly ex 
tending horizontal portion 17 of the bottom support for 
the tank. A continuous annular support ring 28 is en 
gaged between the upper and lower keyways 26 and 27 
and comprises a substantially continuous, annular, ver 
tically extending wall 29 having a pair of vertically 
spaced upper and lower annular rings 30 and 31 welded 
or otherwise suitably affixed to the upper and lower 
edges of the wall 29. The wall 29 has openings 32 there 
through at predetermined spaced intervals around the 
ring 28 to enable inspection of the support and detec 
tion of any leakage inwardly of the ring 28. The ring 28 
is keyed to the keyways 26 and 27 by means ofa plural 
ity of upper and lower keys or lugs 33 and 34, respec» 
tively. welded or otherwise suitably affixed to the upper 
surface of upper plate 30 and to the lower surface of 
lower plate 31 and in alignment with the channel 
shaped keyways 26 and 27, respectively. Substantially 
vertically oriented, radially extending reinforcing 
plates 35 and 36 are welded between upper and lower 
plates 30 and 31 on opposite sides of ring 29 in substan' 
tial vertical alignment with the channel-shaped key 
ways 26 and 27. 
The tie down means 13 includes a substantially con 

tinuous annular ring 37 suitably affixed as by welding 
or the like to a substantially vertical wall 38 of the 
ship's inner bottom or tank support structure. and 
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4 
spaced vertically downwardly from the substantially 
horizontal portion 17 of the support framework for the 
tank. A plurality of radially extending gusset plates 39 
are welded between the plate or ring 37 and the wall 38 
to brace the ring 37, and a plurality of spaced apart, 
substantially vertically oriented tie down bolts 40 ex 
tend at their opposite ends through aligned openings in 
the ring 37 and in the outer edge of bottom plate 21 of 
attaching means 10. Heavy hex nuts or the like 4] and 
42 are threaded onto the upper and lower threaded 
ends. respectively, of the bolts 40 and spherical washer 
assemblies 43 and 44 are engaged between the hex nuts 
and the respective plates so that upon radial movement 
of the plate 21 and the associated upper end of the 
bolts 40, the bolts are enabled to assume an inclined 
position without imparting bending forces thereon. 
An upward convex insulation retainer 45 is suitably 

affixed at its opposite longitudinal edges between the 
side D of the ship and the outer edge of upper plate 18 
of attaching means 10 to retain the perlite insulation l 
in position. Suitable insulation means such as ?berglass 
blanket or the like 46 is suitably attached to the under 
side of retainer 45 and extends downwardly along side 
the attaching means 11. Similarly, spaced inwardly 
from the support 12 are a plurality oflayers of ?berglas 
insulation 47 with a splash shield 48 interposed be 
tween two of the layers of insulation and a secondary 
barrier 49 preferably made of aluminum or the like to 
confine any liquid which leaks from the tank and drains 
downwardly through the drain holes 20 and 23 in the 
plates 18 and 21 to the space between the shields and 
the outer surface of the tank so that the liquid will not 
contact portions of the ship's structure but will instead 
be drained downwardly between the secondary barrier 
49 and the tank’s outer surface to a sump or other suit 
able means at the bottom of the tank from whence the 
leaked liquid may be pumped to a suitable location. A 
circumferentially extending gas detection manifold 50 
is disposed in the space radially inwardly of support 12 
and above the horizontal portion 17 of tank support 
framework and outwardly of the insulation 47 to detect 
the presence of any gas in this space. 
Thus, the support 12 and its associated keyways 26 

and 27 enable radial movement of the tank and attach 
ing means 10 due to thermal expansion and contraction 
of the tank but prevent horizontal movement of the 
tank relative to the ship, or in other words, prevent 
bodily movement of the tank in a plane parallel to the 
ship‘s bottom. In other words, each pair of channels 26 
and 27 is radially disposed and thus permits radial 
movement but prevents movement in a tangential di 
rection relative to the tank, and the spacing of these 
keyways around the circumference of the tank accord 
ingly prevents any horizontal movement of the tank rel 
ative to the ship. Moveover, the tie down bolts 40 hold 
the tank downwardly against any up lift forces thereon 
due either to vapor pressure within the tank or to roll 
ing or pitching motion of the ship in which the tank is 
supported. The tie down bolts 40 do not take any com 
pressive loading since all of the compressive loading is 
absorbed by the tank support 12 and the tank’s bottom 
which rests on the load-bearing insulation 14. 
A modified tank wupport 12' as seen in FIGS. 6 and 

8 includes the upper attachment 11 as previously de 
scribed and the horizontal portion 17 of the tank sup 
port frame and a vertical wall 38 and annular ring 37 
with the tie down bolts 40 extended between the ring 
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37 and the lower ring or plate 21 of attachment means 
ll, all as previously described. However. rather than a 
continuous annular support ring 12 as previously de 
scribed. the tank support 12' in these ?gures includes 
a plurality of separate tank support members or pedes 
tals 51. The support members or pedestals 51 each in 
cludes an upper wall 52 and a spaced lower wall 53 of 
greater length than the upper wall 52. A pair of inclined 
side walls 54 and 55 are fixed as by welding or the like 
at their upper and lower ends to the upper plate 52 and 
lower plate or wall 53, respectively. thus forming a sub 
stantially trapezoidal shape. A center web or plate 56 
having an outline corresponding to the outline of the 
upper. lower and side walls is suitably welded to the 
inner surfaces of the upper. lower and side walls to re 
inforce the pedestal 51 and a pair of brace or reinforc 
ing plates 57 are welded to opposite sides of the web 56 
in substantial alignment with the key or slide block 33 
which is welded to the upper surface of upper wall or 
plate 52 and is slidably received within the channel 
shaped keyway 26 secured to the underside of plate 21 
of the attachment means I]. A plurality of bolts or the 
like 58 extend through the lower wall or plate 53 into 
the horizontal portion l7 to thus rigidly and immovably 
?x the lower end of the support pedestal to the support — 
frame or platform for the tank. Thus. the pedestal is not 
enabled to move relative to the ship but because of the 
keyway at the upper end thereof and upon which the 
attachment means is slidably supported. the tank and 
attachment means are enabled to move radially relative 
to the support and the tank is prevented from horizon— 
tal movement relative to the ship just as in the previ 
ously described form of the invention. 

In this form of the invention as well as in the form of 
the invention in FIGS. 1 through 5, a suitable bearing 
means 59 is interposed between the channel or keyway 
26 and the slide block or key 33 and also between the 
keyway 27 and the keys 34 for reducing friction be 
tween these parts and also the bearing means prefera 
bly has a heat insulating characteristic such as to re 
duce or prevent heat transfer through the keyways. An 
example of a suitable bearing material is a treated wood 
known as Permali type EH62. 

In FIGS. 9 and 10, a modi?ed form of the invention 
is illustrated and in this form of the invention the tie 
down and support means is substantially identical to 
that previously described. However, in this form of the 
invention rather than having conical bottom 2 as in 
FIG. 4, the tank has a substantially ?at bottom a’ and 
is supported on a substantially planar load supporting 
insulation 14' supported on the ship’s bottom B rather 
than on the tank supporting platform or foundation I7 
as in FIG. 4. The tie down and support means 10 is an 
chored to a suitable built-up structure or support 17‘ 
rather than to a horizontally extending portion 17 of a 
tank support or foundation as in the previous form of 
the invention. 

In a speci?c example of the invention, the plates 18 
and 21 of the attachment means comprise aluminum 
and are approximately 2 inches thick and the wall or 
plate 24 extending between the upper and lower plates 
18 and 21 also comprises aluminum and is approxi 
mately 1 inch thick as are the radial, vertically oriented 
reinforcing plates 25. The upper keyway 26 in the form 
of the invention of FIGS. 4 and 5 comprises aluminum 
but the lower keyway 27 comprises carbon steel. The 
keys 33 and 34 on the support ring 28 comprise 9 per 
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6 
cent nickel steel alloy and the reinforcing plates 35 and 
36 are approximately one-half inch thick and comprise 
a 9 percent nickel steel alloy and are spaced approxi 
mately 4 inches apart. 
Moreover, the keyways and associated keys 26 and 

33 are spaced apart approximately 4 feet 7% inches 
center to center. and in the installation of a tank having 
the combined support and tie down means of the pres 
ent invention approximately every ?fth one of the 
plates is omitted until after a hydro test is performed on 
the tank. 
While the tank support and tie down means is specifi 

cally shown and described herein as attached to the 
knuckle portion of the tank. the tank support and at 
tachment means could be attached to a different por 
tion of the tank. such as the cylindrical portion. for ex 
ample. and the tank could have any other suitable size 
and shape rather than that shown. if desired. 
As this invention may be embodied in several forms 

without departing from the spirit or essential character‘ 
istics thereof. the present embodiment is therefore il 
lustrative and not restrictive. since the scope of the in 
vention is defined by the appended claims rather than 
by the description preceding them. and all changes that 
fall within the metes and bounds of the claims or that 
form their functional as well as conjointly cooperative 
equivalents. are therefore intended to be embraced by 
those claims. 
What is claimed is: 
l. A unique combined tank support and tie down 

means on a tank in a ship or the like for transporting 
low temperature liquid comprising. load supporting in 
sulation means at the ship’s bottom. said tank sup 
ported at its bottom on said load supporting insulation 
means. rigid, annular. circumferentially extending tie 
down attaching means ?xed to a lower outer surface of 
said tank adjacent the bottom thereof and extending 
about the tank. a plurality of substantially vertically ori 
ented, individual. spaced apart. elongate tie down 
means having upper and lower ends and attached at 
their upper ends to said attaching means and attached 
at their bottom ends to a bottom structure of the ship, 
thus preventing vertical upward movement of the tank 
relative to the ship’s bottom, and a plurality of substan 
tially similar tank support means spaced apart around 
the circumference of the tank and connected to the at 
taching means and to the ship’s bottom structure, said 
tank support means comprising substantially horizontal 
guide means on the attaching means extending radially 
relative to the tank. and support means disposed be 
tween the guide means and the ship's bottom structure 
and relatively slidably engaged with the guide means to 
support the tank and to enable radial movement of the 
tank and attaching means relative to the ship's bottom 
due to thermal expansion and contraction of the tank 
and to prevent bodily movement of the tank in a direc 
tion parallel to the ship’s bottom. 

2. A combined tank support and tie down means as 
in claim I, wherein the attaching means comprises an 
annular, horizontally extending plate ?xed at an inner 
edge thereof to a lower outer surface portion of the 
tank, said elongate tie down means attached at their 
upper ends to the plate. 

3. A combined tank support and tie down means as 
in claim 2, wherein the guide means include keyway 
means ?xed to the underside of said annular plate and 
said support means comprises a support member sup 
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ported on a bottom structure of the ship and engaged 
with the keyway means on the underside of said annu 

lar plate. 
4. A combined tank support and tie down means‘as 

in claim 3, wherein further keyway means are on the 
bottom structure of the ship and said support member 
is engaged with said further keyway means, the annular 
plate ofthe attaching means being thus radially slidable 
relative to the support member and the support mem 
ber being radially slidable relative to the bottom struc 
ture of the ship. 

5. A combined tank support and tie down means as 
in claim 3, wherein the support member is fixed relative 
to the bottom structure of the ship. 

6. A combined tank support and tie down means as 
in claim 2, wherein the guide means include keyway 
means fixed to the underside of the annular plate and 
a plurality of support members supported on a bottom 
structure of the ship and engaged with said keyway 
means on the underside of the annular plate. 

7. A combined tank support and tie down means as 
in claim 6, wherein the support members are fixed to 
the bottom structure of the ship. 

8. A combined tank support and tie down means as 
in claim 7, wherein the support members are circum 
ferentially spaced apart substantially equally around 
the circumference of the tank. 

9. A combined tank support and tie down means as 
in claim 1, wherein the attaching means includes a pair 
of upper and lower annular. vertically spaced apart 
plates having inner and outer edges and upper and 
lower surfaces and ?xed at the inner edges to vertically 
spaced locations on an outer, bottom portion of the 
tank, the outer edges of the plates in substantial vertical 
alignment. and brace means fixed to the confronting 
surfaces of the plates to reinforce the attaching means. 

10. A combined tank support and tie down means as 
in claim I, wherein the attaching means include an an— 
nular, horizontal plate having an outer edge and an 
inner edge and ?xed at its inner edge to an outer bot 
tom portion of the tank, a plurality of radially extend 
ing keyways on the underside of said plate, said support 
means supported on a bottom structure of the tank in 
substantial vertical alignment with said plate and a plu 
rality of keys on said support means engaged with the 
keyways on said plate. 

11. A combined tank support and tie down means as 
in claim 10, wherein a plurality of keyways are on the 
bottom structure of the ship in substantial vertical 
alignment with the keyways on the plate, and a plurality 
of keys are on a bottom portion of the support means 
engaged with said keyways on said bottom structure. 

12. A combined tank support and tie down means as 
in claim 10, wherein the support means is ?xed to the 
bottom structure of the ship. 

13. A combined tank support and tie down means as 
in claim 9, wherein the support means includes a con 
tinuous, annular support ring having upper and lower 
surfaces. radially extending, spaced apart keys on the 
upper and lower surfaces of the support ring, and a plu 
rality of radially extending keyways on the lower sur 
face of the lower plate of the attaching means and on 
the ship's bottom structure, said keys on said support 
ring slidably engaged in said keyways. 
M. A combined tank support and tie down means as 

in claim 13, wherein said tie down means includes a 
plurality of circumferentially spaced apart elongate 
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bolts having threaded upper and lower ends received 
through holes in the bottom plate of the attaching 
means and in the ship‘s bottom structure, respectively, 
and nuts threaded onto said threaded ends to securely 
hold said tank downwardly against said load supporting 
insulation. 

15. A combined tank support and tie down means as 
in claim 1, wherein the tank has a substantially coni 
cally shaped bottom and the load supporting insulation 
is shaped complemental to the bottom of the tank. 

16. A combined tank support and tie down means as 
in claim 1, wherein the bottom of the tank is substan 
tially flat, and the load supporting insulation is shaped 
complemental to the bottom of the tank. 

17. A combined tank support and tie down means as 
in claim 14, wherein the inner edges of said upper and 
lower plates of said attaching means have drain notches 
therein for drainage therepast of any liquid which leaks 
from the tank. 

18. A combined tank support and tie down means as 
in claim 17, wherein splash shields are positioned 
around said tank in outwardly spaced relationship 
thereto to con?ne to the space between the splash 
shields and the outer surface of the tank any liquid 
which leaks from the tank. 

19. A combined tank support and tie down means as 
in claim 18, wherein heat insulating bearing means is 
engaged between the keys and keyways to reduce heat 
transfer through the keyway means. 

20. A unique combined tank support and tie down 
means on a tank in a ship or the like for transporting 
low temperature liquid comprising, load supporting in 
sulation means at the ship‘s bottom, said tank sup 
ported at its bottom on said load supporting insulation 
means, rigid tie down attaching means ?xed to a lower 
outer surface of said tank adjacent the bottom thereof 
and extending about the tank, said tie down attaching 
means including a pair of upper and lower annular, ver 
tically spaced apart plates having inner and outer edges 
and upper and lower surfaces and fixed at the inner 
edges to vertically spaced locations on an outer, bot 
tom portion of the tank, the outer edges of the plates 
in substantial vertical alignment, and brace means ?xed 
to the confronting surfaces of the plates to reinforce 
the attaching means, a plurality of substantially verti 
cally oriented, individual, spaced apart, elongate, tie 
down bolts having threaded upper and lower ends re 
ceived through holes in the lower plate of the attaching 
means and in the ship’sibottom structure, respectively, 
and nuts threaded onto said threaded ends to securely 
hold said tank downwardly against said load supporting 
insulation, and a continuous annular support ring hav 
ing upper and lower surfaces, radially extending spaced 
apart keys on the upper and lower surfaces of the sup 
port ring, and a plurality of radially extending keyways 
on the lower surface of the lower plate of the attaching 
means and on the ship's bottom structure, said keys on 
said support ring slidably engaged in said keyways so as 
to enable radial movement of the tank and attaching 
means due to thermal expansion and contraction of the 
tank and to prevent horizontal movement of the tank 
relative to the ship, the inner edges of said upper and 
lower plates of said attaching means having drain 
notches therein for drainage therepast of any liquid 
which leaks from the tank, splash shields positioned 
around said tank in outwardly spaced relationship 
thereto to con?ne to the space between the splash 
shields and the outer surface of the tank any liquid 
which leaks from the tank, and heat insulation bearing 
means engaged between the keys and keyways to re 
duce heat transfer through the keyway means. 

* * * * * 
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