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9 Claims? 

This invention relates to unit tank heaters ln? 
tended to be installed in large Storage tanks for 
viscous 1iquids,and designed for the localized 
heating,in the region of the point of withdrawal, 
of only approximately the quantity of the liquid 
which is to be withdrawn,for the purpose of re? 
ducingits viscosity suficientiyto facilitate draw 
ing it of. 

Heaters of thistype are known and may com 
prise a shell extending into the tank having an 
open inner end for receiving the viscous iquid 
and containinga steam coil for heatingthe liquid 
as it passes through the shell,The Suction side 
of a discharge pump opens into the opposite end 
of the shell. - 
In previous tank heaters of the type described 

the steam c0ils have included return bends at 
their outer ends,which have the efect of a series 
of bars across the mouth of the shell,obstructing? 
the entrance of the viscous 1iquid into the shell, 
withthe result that the pump could not be worked 
to its full capacity due to drawing a vacuum at 
itsinduction end. - 
One of the objects of the present invention is 

the provision in an open ended unit tank heatér 
of a System of steam tubes which make individual 
end presentation toward the open inner end of 
the shell, whereby to minimize their obstructive 
ness to free flow into said Shel, 
Another object of the invention isto provide in 

a heater of the class described,a shel1,the open 
end of which terminatesin a plane inclined to the 
axis of the sheli,for making the area of theopen 
end greater thanits d'ametrical cross section, 

Still another object of the invention is the 
employment of a steam coil With the individual 
end presentation feature in combination with 
modified forms of shell for general purposes of 
heat eXChange without reference to the immer 
sion ofthe heaterina body of1iquidforthe local 
ized heating of the Same. 
Other objects of the invention will appear as 

the following description of a preferred and 
practical embodiment thereof proceeds. 
In the drawings,throughout the severa1figures 

of Which the Same characters of reference have 
been employed to designate identical parts: 
Figure 1 is a longitudinal Section through a 

unit tank heater embodying the principles of the 
present invention; 

Figure 2 is a croSS Section taken along the line 
2?2 of Figure 1; 

Figure 3 is a cross section taken along the line 
3-3 of F"gure 1 showing the tube supports; 
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Figure 4 is a longitudinal section through one 

end of a steam tube; - 
Figure 5 is a modified form of the invention in 

which the steam core is employed in a horizontal 
heater for general heat exchanging purposes; 

Figure 6 is a section taken along the line 6?6 
of Figure 5; - 
Figure 7 is a longitudinal section through the 

end of one of the steam tubes; 
Figure 8 is a Section taken along the line 8?8 

of F"gure 7; - 
Figure 9 is a longitudinal section through a 

vertical type of heat exchanger;and - 
Figure 10 is a cross section taken along the 

ine 10?10 of Figure 9. 
Referring now in detail to the several figures 

and first adverting to that form of the invention 
illustrated in Figures 1 to 4,the numeral i repre 
Sents the wall of a storage tank adapted to con 
tain a body of viscous liquid such,for example, 
as Crude oil. A unit tankheater which is,ingen 
eral,designated by the reference character 2,is 
mounted at the side of the tank and extends 
through the wall 1 as shown,The tank com 
prises a shell 3 which in the illustrated example 
has an open inner end 4 terminating in a plane 
inclined to the axis of the heaterso astogive the 
Open end a larger Cross Sectional area than it 
Would if the shell terminate in a plane perpen 
dicular to the axis of the heater,although the 
1ast named construction is within the purview 
of the invention.,The outer end of the shel13 
may be flanged as at 5 and against the flange 
rests a tube sheet 6 Carrying a bundle of spaced, 
parallel,closed ended,outer tubes T which ex 
tend into the shell 3,preferably at least through 
Out itS length. AS shown,the tubes extend be 
yond the plane of the inner open end,but while 
this is advantageous in warming the liquid just 
prior to its entry into the open end of the shel1, 
it is not eSSential. - 
The tube sheet 6 may be bolted to the flange 5 

So that by removing the bolts or equivalent se 
Curing means the tube sheet with the attached 
bundle of tubes may be withdrawn from theshel1 
for inspection. This, of course,can only be 
done when the storage tank isempty to a point 
below the 1evel of the heater, - 
A flanged extension 8 is made unitary with the 

tube Sheet 5 in any suitable manner as by weld 
ing,and a tube sheet 9 is detachably secured to 
the flanged extension 8 and carries a bundle of 
0pen ended inner tubes 10 of Smaler external 
diameter than the internal diameter of the outer 
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termlnating short of the closed ends of the outer 
tubes. The ends of the inner tubes adjacent the 
tube sheet 9 open lnto a common chamber 11 
formed within an encloslng head 12 bolted to 
gether with the tube sheet * with the flanged 
extension @. By removing the bolts the head 
12maybetakenof,exposlngthe openends of the 
1nner tubes which may be thus readly inspected… 
If necessary,the tube sheet @together with the 
bunde of innertubes 10 may be drawn out from 
the shell and from the outer tubes?T. 

It is thus apparent that by this simple con? 
struction all parts of the heater may be dsa8? 
sembled for inspection or repalr. The head 12 
has an inlet connection 13 adapted to be con? 
nected to a source of steam while the chamber 
within the extension @ and between the two tube 
sheets,which chamber ls open to the outer tubes 
T,is provided with a connection 14 for the ds 
charge of the exhaust steam and condensate. 
steam passes through the inner tubes 10,lssues 
as a Jet from the inner open ends of the inner 
tubeg lnto the termlnal portions of the outer 
tubes and returning,tt passes through the annu? 
1ar space between the lnner and outer tubes dis? 
charglng into the chamber withln the extension 
@. By thds arrangement any condensate ln the 
outer tubes is continuously blown out and the 
tubes are thus at all times 100% eficlent. The 
wiscous 1iquld from the storage tank enters the 
open end of the shell 3,ls warmed by contact 
with,and proximity to the steam pipes and is 
drawn out by way of the connection 15 to which 
1g connected the lnduction side of a pump,not 

It is old in the art to have a undt tank heater 
in Which tubes corresponding to the steam tubes 
? are jolned adjacent the open end of the shell 
by transverse portions or return bends,but Fig 
ure 4shows that the outer tubes T of the present 
invention are individualy closed at thelr inner 
ends 1$ and that the lnner ends are preferably 
elther rounded or streamlined so as to present 
the minimum reslstance to the admission of wis 
cous liquid from the storage tank to the shell, 
*gure 4 shows that the closed ends of the outer 
tubes are preferably thlckened so as to withstand 
the wear and tear incident to the impingement 
of steam from the inner tubes against Sald lnner 
ends. 
In that form of the invention lllustrated, by 

reason of the lnclined oblique terminal plane of 
the open end of the shel13 and the fact that the 
steam tubes extend the full length of sald shell, 
sald tubes are in part exposed beyond the 1imits 
of the shell so that they impart heat to and re 
duce,the viscosity of the Hquid outslde of the 
shell and adjacent the open end thereof prepar 
ing 1t for easy entry into said shell under the 
pull of the pump. The individual end presenta? 
tion of the steam tubes minimizes the obstruc 
tion created by the presence of the steam pipes 
still facllitating the inflow of the 1lquid. Both 
of these factors together with the enlarged area 
aforded by the inclined shape of the open end 
of the shell permits a large capacity pump to be 
employed without the development of suction at 
the induction end than is practicable with known 
forms of unit tank heater. - 
The tubes are supported within the shell by 

transverse straps 1T preferably of undulating 
shape as shown secured at their ends to a ring 
188lidably flttlng within the shel13. Saidstraps 
are prowided at intervals of two tiers of tubes 
and there are two such 8erles of straps as shown 
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in F"gure 1 with the straps staggered so as to 
minlmlze the obstruction of the strapsto the flow of 1lquld. 
It will be understood,of course,that the pur 

pose of a unit tank heater in a storage tank ls 
to heat onlythe amount of liquld withdrawn in 
stead of heatlng the entire body of liquld in the 
storage tank which was the practice prior to the 
advent of the unit tank heater? 
Referring now to that form of the inventlon 

shown ln Figure 5,the construction may be 
ldentical with that already described insofar a8 
the header 12,tube sheets 9 and 8 and the re 
spective bundles of inner and outer steam tubes 
10 and T are concerned,The shell,however,is 
closed at its outer end 18" and a connection 1? 
provided at the outer end for the admission of 
the liquid to be heated,Within the shell @ 
are a plurality of bafles 20 and 21 secured al 
ternately to the upper and lower walls of the 
shell so that the entering liquid must follow 8 
tortuous course from the outer to the inner end 
0f the shell Sweeplng the sides of the steam tubes 
T and thus being subjected in its traverse of the 
heater to the maximum degree of heat transfer, 
The bafles 20 and 21 are maintained perpendicu 
lar to the axis of the shell by means of tie rods 
22 extending from the tube sheet 6 to the final 
bafle at the outer end of the heater. The tie 
rods pass through perforations in the bafes and 
Support Spacers 23 of larger diameter than said 
perforations and which abut against opposite 
Sides of the bafes. 
Figure 9 shows a modification of the invention 

adapted for general heat exchanging purposes 
between two liquids,in which the shel124 is ver 
tically mounted and closed at its upper end 25. 
"The tube sheets 9 and 6 and the bundles ofinner 
and outer tubes 10 and carried thereby,may 
be identical with corresponding elementsin those 
forms of the invention already described,The 
Shell 24 istiered Serially upon two extensions 26 
and 21. The extension 26 hassupporting brack 
ets 28 projecting radially therefrom adapted to 
rest upon concrete supports,and an underiying 
head29 is provided forming a chamberinto which 
the inner tubes 10 open. The space within the 
extension 26 and between the two tube sheets 
forms a chamber communicating with the outer 
tubes,A vertical partition 30 divides the sheII 
24 into two semi-cylindrical halves,excepting 
near the top of the shell where the partition 3@ 
terminates short of the upper end of the shel1 
formlng an over-pass for the liquid circulating 
in the Shell outside of the tubes,An inlet 32 and 
an outlet 33 are provided at the bottom of the 
Shell 24 on opposite sides of the partition. 
The partition 30 continues through the exten 

Slon 2T to the tube Sheet 6,and a continuation 31 
of the partition.passes through the extension 26 
terminating at the tube sheet 9. Thus,1ikewise, 
both extensions are divided into two semi-cylin 
drical halves,the upper extension 2T registering 
with the halves of the shel124,while the parti 
tion in extension 26 separates the inner tubes 
10 and outer tubes T into two serial banks. The 
extension 2T is provided with an inlet 32 and 
an outlet $3. - 

In operation,one of the liquids,in heatedstate, 
for example,enters the inlet 32,circulates up 
wardly in the right hand part of the shell,flows 
over the overpass downward through the 1eft 
hand half of the chamber within the shel124 
and discharges through the outlet 33. The other 
liquld enters an inlet 34 on the left side of the 
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1ower extension,circulates through the outer 
tubes T of the right hand bank and returns 
through the inner tubes 10 of the Same bank dis 
Charging into the header 29 which actsas an un 
derpass directing the liquid to the innertubes 10 
Of the right hand bank through which it flows 
UpWardly,diScharging into the outer tubes,and 
downwardly through the outer tubes into the 
right hand chamber of the lower extension 26 
from which it discharges through the outlet 35? 

It Will be underst00d from the above that there 
is a Counter-current circulation in both Sides of 
the Shell between the liquids which are in heat 
exchanging relation and that part of the liquid 
which is in the shell 24 of highest temperature 
iS in heat interchanging relation with liquid in 
the tubes of highest temperature while liquid in 
the Shell of lower temperature is in heat ex 
changing relation with liquidinthetubes of 1ower 
temperature,thus at al times maintaining the 
rate of heat exchange between the two liquids 
Substantially constant. 
What I claim is: 
1. Immersion type heater comprising a shell, 

a bundle of Spaced steam tubes within said shell 
extendingtoward the inner end thereof,Said in 
ner end having an opening of Such size as to fully 
eXp0Se the end of Said tube bundle,Said tubes 
being Closed,and unconnected at theirinner ends, 
Whereby to provide a minimum aggregate ob 
Structive area to the infiow of liquid into the 
inner end of Said Shell,the latter having an out 
let adjacent its outerendadapted to be connected 
to the induction side of a discharge pump. 

2. Immersion type heater comprising a shell, 
a bundle of substantially parallel rectilinear 
SpaCed Steam tubes Within Said shell extending 
toward the inner end thereof,said innerend hav 
ing an opening of such size as to fully expose 
the end of said tube bundle,said tubes being 
Closed,and unconnected at their inner ends 
Wherebyto provide anobstructive area notgreater 
than their aggregate cross sectional area,to the 
inflow of liquid into the inner end of saidshell, 
3?Immersion type tank heater comprising a 

shell the bounding side wall of which terminates 
in a Slope extending downwardly and away from 
the outer end of said shell,a bundle of spaced 
steam tubes within said shell extending toward 
the inner end thereof,intersecting the plane of 
Said slope wherebythe end of the tube bundle and 
length portions of the upper tubes are fully ex 
p0Sed to the exterior of Said shell,said tubes be 
ing closed and unconnected at their inner ends 
whereby to provide a minimum aggregate ob 
structive area to the inflow of liquid into the 
inner end of said shell,saidshell havingan outlet 
adjacent its outer end adapted to be connected 
to the induction Side of a discharge pipe. 
4,Immersion type tank heater comprising a 

shell the bounding side of which terminates in 
a Slope extending downwardly and away from 
the outer end of said shell,a bundle of Spaced 
steam tubes within Said shell extending toward 
the inner end thereof,intersecting the plane of 
Said Slope and terminating in a plane perpendic 
ular to the longitudinal axis of said shell,the 
end of thetube bundle and length portions of the 
Upper tubes being fully exposed to the exterior 
of Said shell,Said tubes being closed,and uncon 
nected at their inner ends whereby to provide an 
obstructive area to the endwise infow of 1iquid 
into the inner end of said shell not greater than 
the aggregate cross Sectional area of said tubes, 
saldshell having an outlet adjacent its outerend 

3 
adapted to be connected to the induction side 
of a discharge pump. 

5. Immersion type heater comprising a shell, 
a bundle of Spaced steam tubes within Said shell 
extending toward the inner end thereof,said 
inner end having an opening fully exposing the 
end of Said tube bundle,Said tubes being closed, 
and unconnected at their inner ends whereby to 
provide a minimum aggregate obstructive area 
to the inflow of liquid into the inner end of said 
Shell,the latter hawing an outlet adjacent its 
outer end adapted to be connected to the induC 
tion Side of a discharge pump,Said tubes each 
comprising an inner and an outer member,the 
inner ends of the outer members being CloSed and 
the inner ends of the inner members being open 
to provide return circulation through Said tubes, 
spaced tube sheets at the outer end of Said shell, 
one supporting the outer members and the other 
the inner members, one set of members Opening 
into the chamber between Said tube SheetS. 

6. Immersiontype of heateras claimed in Claim 
5,the tube sheets being independently removable 
from Said Shell unitarily with the reSpective SetS 
of tube members which they Support. 

7. Immersion type heater comprising a Shel, 
a bundle of Substantially parallel,rectilinear 
steam tubes within said shell extending toward 
the inner end thereof,said inner end hawing an 
opening of such size as to fully expose the end 
of said tube bundle,said tubes being closed and 
unconnected at theirinner ends whereby to pro? 
wide a minimum aggregate obstructive area to the 
inflow of 1iquid into the inner end of Said Shel, 
the latter having an outlet adjacent its outer 
end adapted to be connected to the induction Side 
of a discharge pump,said tubes each compris 
ing an inner and an outer member,the inner 
ends of the inner members being open to provide 
return circulation through said tubes,Spaced 
tubesheetsat theouter end 0fSaid Shell,0ne Sup 
porting the inner and the other the outer set 
of tube members,one set of Said members open? 
ing into the chamber between the tube sheets. 

8. Immersion type heater Comprising a Shell, 
a bundle of spaced steam tubes within Said shell 
extending toward the inner end there0f,Said 
inner end having an opening of such size as to 
fully expose the end of said tube bundle,Said 
tubes being closed and unconnectedat their inner 
ends whereby to provide a minimum aggregate 
obstructive area to the infiow of liquid into the 
inner end of said shell,the latter having an out? 
1et adjacentits outer end adapted to be connected 
to the induction side of a discharge pump,Said 
tubes each comprising an inner and an outer 
member,the inner ends of the outer members 
being closed and the inner ends of the inner 
members being open,to provide return circula 
tion through said tubes,Spaced tube Sheets at 
the outer end of said shell respectivelysupporting 
the inner and outer sets of tube members,one 
set of tube members communicating with the 
chamber formed between said tube sheets,a 
header for said shell,the other set of tube mem 
bers communicating with the chamber within 
Said header,means for supplying steam to one 
0f Said chambers and a steam and condensation 
0utlet for the other of said chambers. 
9?Immersion type tank heater as claimed in 

Claim 8,said header and said tube sheets being 
Separately remowable from sald shell,8nd Said 
tube sheets being unitarlyremovable with the re 
spective sets oftubemembers which theysupport. 
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