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This invention relates, generally, to heat ex 
changers, and it has particular relation to such 
devices for maintaining a liquid in a tank and in 
a pipe connected thereto at an elevated tempera 
ture so as to maintain the contents thereof in the 
liquid state, which contents would be solid or vis 
cous at room temperature. 
Among the objects of this invention are: To 

circulate a heated fluid, such as steam or hot 
water, around the pipe through which the liquid 
flows from or to the tank in order to maintain 
not only such liquid but also the liquid in the 
tank at the elevated‘ temperature; to direct the 
?ow of the heated ?uid so that it follows a cir 
cuitous path; to provide a relatively great sur 
face Within the tank in contact with the liquid 
therein on the one hand and maintained at the 
elevated temperature on the other hand; to pre 
vent intermingling between the liquid in the tank 
and pipe and the heated ?uid; and to connect 
such a heat exchanger either to a jacketed or 
non-jacketed piping system. 
Other objects of this invention will, in part, be 

obvious and in part appear hereinafter. 
This invention is disclosed in the embodiments. 

thereof shown in the accompanying drawings 
and it comprises the features of construction, 
combination of elements and arrangement of 
parts which will be exempli?ed in the construc 
tions hereinafter set forth and the scope of the 
application of which will be indicated in the ap»v 
pended claims. " 
For a more complete understanding of the 

nature and scope of this invention, reference can 
be had to the following detailed" description, 
taken together with the accompanying drawings, 
in which: 
Figure 1 is a view, partly in side elevation and 

partly in section, illustrating one heat exchanger 
constructed in accordance with this invention 
and applied to a tank the contents of which are 
to be maintained in the-liquid state; . 

Figure 2 is a view, similar to Figure 1, showing 
a modi?ed form of the heat exchanger and‘ how 
it can be adapted to be connected to a jacketed‘ 
conduit system such as that disclosed in. my co 
pending application Serial No. 47,851, ?led Sep 
tember 4, 1948; 

Figure 3 is a detail sectional view taken gener 
ally along the line 3—~3 of Figure 2‘; 
Figure 4 is a View, similar to Figure 2, illustrate 

ing how the heat exchanger of the present inven-‘. 
tion can be connected to a non-jacketed system. 

Referring now particularly to. Figure 1 of the 
drawings, it will be observed that the reference 
character In designates, generally, a tank, only’ 
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a portion of which is shown, that‘ may be adapt‘ 
ed for receiving a liquid, such as wax, which. is 
solid at room temperature and must. be main- 
tained atv an elevated temperature in order to 
keep it in the liquid! state. It will be understood 
that other materials. which are similar in nature-v 
to wax may be received and heated in the tank: 
l0.v It is. contemplated that viscous materials 
also, may ‘be used and that: they are. of such 
nature that they must be maintained‘ at an eleg 
vated temperature in order to permit them. to 
?ow readily into or- out of the: tank lat. One of. 
the tank walls is indicated: at. H; and it inter?ts 
with a shell l2 which may be. cylindrical‘. The‘ 
wall I! and shell l2 may be secured. together in 
liquid tight. relation by any suitable, means such 
as by welding l3.. ' 

In accordance. with this invention the. means; 
employed‘ for maintaining the liquid in the. tank 
It in the liquid state is also. employed for maine 
taining' the liquid in the inlet or outlet. pipe to. 
the tank. H3‘ in. the liquid state. For this purpose 
a tank nipple I4 is employed and, as. shown, it 
comprises a. shortv length. of pipe; which, extends 
through a suitable aperture in the; wall M for a 
short. distance; The tank nipple I4; is. secured in 
fluid tight relation to the-wall, Ill" by welding- I5. 
The outer end of the tank nipple. His securedby 
welding 16. to a. radially extending ?ange H. 
The tank nipple l4. and ?ange l'1-, when arranged 
as described, constitute an. integral; part: of: the. 
tank wall It. The» remaining partsofi‘ the heat, 
exchanger: constructed in accordance with this; 
invention are; readily removable; from the. tank. 
I0 in a manner which will be apparent presently. 

In. order to. flow the liquid: into or out. of the 
tank I01 aninner pipe. Z'G‘isempIQved. Thepipe 
20;. as‘ illustrated; is; formed of. metal, such asi 
stainless. steel‘, steel, or; the like. At‘ its inner. end 
it opens into the tank It andlisbelow the suriace. 
0f the liquid therein. The inner pipejlliextends 
centrally 0t thev tank nipple IA and: is; held, in 
spaced relation by‘ means which will; beadescribed 
presently; 
Surrounding the inner nine. 2BL-ar1d. extending a 

substantial, distance into.- the; tank In; is: an outer; 
pipe.» 2t. This. pipe, like. the: inner; pipe; 20;. is; 
formed of metal such as stainless, steel, steel or: 
the. like... It. has: a large. surfacewhich contacts 
the; liquid, irr the tank. .50»- .and thus provides 
excellent heat transfer medium. for. a. heated: fluid 
which. is. circulated through it. , Since. the outer 
pipe ‘21. and the. inner pipe 211 project into the; 
tank I10; a substantial distance it. is desirable to; 
provide“ a support: therefor near the! inner‘ ends1 

’ thereon For thisrpurposeia pedestali’niisi emr-é 
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ployed. With a View to enclosing the inner end 
of the outer pipe 2| an annular plate 23 is em 
ployed. As indicated at 24 the plate 23 is welded 
to the outer surface of the inner pipe 20. The 
periphery of the plate 23 is welded by suitable 
means to the inner end of the outer pipe 2 I. The 
construction thus described provides an annular 
space 25 within the outer pipe 2| and around the 
inner pipe 20 through which a heated ?uid, such 
as steam, can be circulated for the purpose not 
only of heating the liquid in the tank I0 but also 
for maintaining the liquid within the inner pipe 
20 in the liquid state so that it will ?ow freely 
therethrough. 
The outer pipe 2| extends centrally through 

the tank nipple l4 and through the ?ange I1 
welded thereto. By means of welding 26 the 
outer pipe 2| is secured to a ?ange 21 which abuts 
the ?ange l1 and to which it is secured by suit 
able through bolts (not shown). It will be un 
derstood that a suitable gasket may be provided 
between the ?anges I1 and 21 and between simi 
lar ?anges described hereinafter in order to pro 
vide a ?uid tight construction. It will be under 
stood that the ?ange 2'| welded at 26 to the outer 
pipe 2| constitutes closure means for the outer 
end of the tank nipple I4 and between it and the 
outer pipe 2 I. This also constitutes a mechanical 
support for the outer end of the outer pipe 2 |. 
At its extreme outer end the outer pipe 2| is 

secured by welding 28 to a radial ?ange 29. 
Where the inner pipe 20, is not arranged to ex 
tend into a jacketed conduit system, means are 
provided here for making a, sealed connection ‘be 
tween the inner pipe 20 and the outer pipe' 2|. 
For this purpose the ?ange 29 is secured, as by 
bolts, to another ?ange 30 which forms a part of 
a stuf?ng box that is indicated, generally, at 3|. 
The ?ange 30 and stui?ng box 3| constitute clo 
sure means between the outer end of the outer 
pipe 2| and the portion of the inner pipe 20 that 
extends centrally therethrough. 
As indicated hereinbefore the space 25 between 

the inner pipe 20 and the outer pipe 2| is ar 
ranged to be ?lled with a heated fluid. For this 
purpose an inlet conduit 32 and an outlet con 
duit 33 are connected to the outer pipe 2| be 
tween the ?anges 21 and 29 as illustrated. Steam 
is caused to ?ow through the conduits 32 and 33 
in the direction indicated by the arrows for cir 
culating the heated ?uid through the space 25 
to heat the liquid in the tank I0 and also to 
maintain the liquid within the inner pipe 20 
in the liquid state. 

It will be understood that a heated ?uid, such 
as steam, will completely ?ll the space 25. Un 
der proper conditions heat will be extracted from 
the steam within the space 25 and it will con 
dense so that the condensate will ?ow out through 
the conduit 33. 
In Figure 2 of the drawings, a heat exchanger 

constructed generally similar to that shown in 
Figure l and described above is illustrated. In 
order to improve the circulation of the heated 
?uid between the inner pipe 20 and the outer pipe 
2| in the space 25, there is provided an inter 
mediate pipe 36. It will be observed that the 
intermediate pipe 36 is located between the inner 
pipe 20 and the outer pipe 2| and is concen 
tric therewith. The intermediate pipe 36 pro 
jects through the outer end of the outer pipe 2| 
and through the nipple I4’ which, in this in 
stance, is provided with threads |6’ for receiving 
the ?ange IT. The intermediate pipe 36 is se 
cured by welding 31 to a ?ange 30' which, as de 
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4 
scribed hereinbefore, may be secured to the 
?ange 29 by suitable bolts. The‘ ?ange 30’ con 
stitutes a closure means between the outer pipe 
2| and the intermediate pipe 36. It will be ob 
served that the inner end of the intermediate 
pipe 36 is spaced, as indicated at 38, from the 
extreme inner end of the outer pipe 2| or the 
plate 23. The space 38 permits the circulation 
of the heated ?uid from the inside of the inter 
mediate pipe 36 where it is in intimate contact 
with the outside of the inner pipe 2|! to the out 
side thereof and in intimate contact with the 
inner surface of the outer pipe 2|. It is noted 
here that the plate 23 is secured about its outer 
periphery ‘by welding 24' to the inner end of the 
outer pipe 2|. Also it will be noted that the 
?ange 29 is secured by threads 28' onto the outer 
end of the outer pipe 2| .' 
At its extreme outer end the intermediate pipe 

36 is secured by welding 39 to a ?ange 40. It is 
desirable to seal off the space between the outer 
end of the intermediate pipe 36 and the outer sur 
face of the inner pipe 20. For this purpose a 
plate 4| is employed. As shown more clearly in 
Figure 3 the plate 4| has a relatively close ?t with 
the outer surface of the inner pipe 20 although 
preferably it is not securely attached thereto. 
The sliding ?t thus provided serves to contain the 
heated ?uid which is circulated through the inlet 
and outlet conduits 32 and 33 to the intermediate 
pipe 35. It is here noted that the inlet conduit 
32 is connected to the intermediate pipe 36 while 
the outlet conduit 33 remains connected to the 
outer pipe 2|. Thus the heated ?uid ?ows into 
the intermediate pipe 36 and around the exterior 
of the inner pipe 2|]. It ?ows through the space 
38 and into the portion of the space 25 outside of 
the intermediate pipe 36 and thence to the out 
let conduit 33. . 

It will be noted that the plate 4|, which is 
apertured centrally to receive the inner pipe 20, 
is clamped between the ?ange 40 and a ?ange 42 
that is secured by welding 43' to one end of a 

> jacket 44. The jacket 44 constitutes a part of a 
jacketed conduit system the details of which are 
set forth more completely in the copending ap 
plication above referred to. For present pur 
poses it is merely pointed out that the jacket 44 
is spaced from the inner pipe 2|] so as to provide 
an annular space 45 therearound through which 
a heated ?uid, such as steam or hot water, can be 
circulated‘for maintaining the liquid within the 
inner pipe 20 in the liquid state. A conduit 46 
may be connected to the jacket 44 to form a part 
of the heated ?uid circulating system. The heat 
exchanger illustrated in Figure 4 is generally 
similar to that illustrated in Figure 2 and de 
scribed above. It differs in that the threaded 
connections H5’ and 28' are not employed and 
welding is substituted therefor. Another distinc 
tion is that the stu?ing box 3| described above in 
connection with Figure 1 is employed, since the 
inner pipe 2|] in this modi?cation does not extend 
into a jacketed conduit system. 
In the heat exchangers shown in Figures 1, 2 

and 4 the inner pipe 2|lv is anchored by the plate 
23 to the adjacent inner end of the outer pipe 2|. 
The outer end of the outer pipe 2| is anchored 
through the ?anges 21 and I‘! and the pipe nipple 
l4 or M’ to the wall'||. Thus the outer pipe 2| 
expands inwardly. of the tank I0 and carries with 
it the inner pipe 20-. The latter is free to move 
at its outer end since it extends through the 
stuf?ng box 3| or the plate 4| through each of 
which it is slidable. 
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When the intermediate pipe 36 is employed, as 
shown in Figures 2 and 4 to provide a counter-' 
?ow of the heating medium through the outer 
pipe 2| and around the inner pipe 20, the inter 
mediate pipe 36 is anchored at its outer end to 
the wall H while its inner end is free to expand 
inwardly of the tank In. This construction per 
mits independent expansion and contraction of 
the pipes 2B, 2! and 36 on change in temperature 
While maintaining ?uid tight the connections 
therebetween and with the tank I ll. The heating 
medium from the inlet pipe 32 ?rst contacts the 
inner pipe 20 and, While ?owing through the in 
termediate pipe 36, transfers some of the heat 
in it to the liquid in the inner pipe 29. During its 
counter?ow between the intermediate pipe 33 
and the outer pipe 21 additional heat is removed 
from the heating medium and is transferred to 
the surrounding liquid in the tank In. 

Since certain further changes can be made in 
the foregoing constructions and different embodi 
ments of the invention can be made without de 
parting from the spirit and scope thereof, it is 
intended that all matter shown in the accom 
panying drawings and described hereinbefore 
shall be interpreted as illustrative and not in a 
limiting sense. 
What is claimed as new is: 
1. For combination with a tank containing a 

liquid to be maintained at an elevated tempera 
ture, a tank nipple for connection to a wall of 
the tank, an inner pipe extending through said 
tank nipple and opening into the tank through 
which the liquid therein can flow, an outer pipe 
extending through and having sealed connection 
to said tank nipple and surrounding and spaced 
from said inner pipe, an intermediate pipe ex 
tending into and having sealed connection to said 
outer pipe outside of said tank nipple, said in 
termediate pipe being spaced from said inner and 
outer pipes and constituting a battle in the space 
therebetween, closure means within the tank be 
tween said outer and inner pipes, closure means 
without said tank between said intermediate an 
inner pipes, and conduit means connected to said 
outer and intermediate pipes without the tank 
for circulating through said space between said 
inner and outer pipes as directed by said ba?ie a 
heated ?uid for maintaining the liquid in the 
tank and in said inner pipe at the elevated tem 
perature. 

2. For combination with a tank containing a 
liquid to be maintained at an elevated tempera 
ture, a tank nipple for connection to a wall of the 
tank, an inner pipe extending through said tank 
nipple into the tank for a substantial distance 
and opening into the same through which the 
liquid therein can ?ow, an outer pipe having 
sealed connection to and extending through said 
tank nipple and into said tank where a substan 
tial portion of its outer surface contacts the liquid 
therein, said outer pipe surrounding and spaced 
from said inner pipe, an intermediate pipe ex 
tending into and having sealed connection to 
said outer pipe outside of said tank nipple, said 
intermediate pipe being spaced from said inner 
and outer pipes and constituting a ba?ie in the 
space therebetween, closure means within the 
tank between said outer and inner pipes, closure 
means without said tank between said intermedi 
ate and inner pipes, and conduit means connected 
to said outer and intermediate pipes without the 
tank for circulating through said space between 
said inner and outer pipes as directed by said 
ba?‘le a heated ?uid for maintaining the liquid in 
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the tank and in said inner pipe at the elevated 
temperature. 

3. For combination with a tank containing a 
liquid to be maintained at an elevated tempera 
ture, a tank nipple for connection to and extend 
ing through a wall of the tank, an inner pipe ex 
tending centrally through said tank nipple into 
the tank for a substantial distance and opening 
into the same through which the liquid therein 
can ?ow, an outer pipe spaced centrally from and 
having sealed connection to said tank nipple and 
extending into said tank Where a substantial por 
tion of its outer surface contacts the liquid there 
in, said outer pipe surrounding and spaced from 
said inner pipe, an intermediate pipe extending 
into and having sealed connection ‘to said outer 
pipe outside of said tank nipple, said intermedi 
ate pipe being spaced from said inner and outer 
pipes and constituting a baffle in the space there 
between, closure means within the tank between 
said outer and inner pipes, closure means with 
out said tank between said intermediate and 
inner pipes, and conduit means connected to said 
outer and intermediate pipes without the tank 
for circulating through said space between said 
inner and outer pipes as directed by said baffle a 
heated ?uid for maintaining the liquid in the 
tank and in said inner pipe at the elevated tem 
perature. ‘ 

4. For combination with a tank containing a 
liquid to be maintained at an elevated ‘tempera 
ture, a tank nipple for connection to a wall of the 
tank, an inner pipe extending through said tank 
nipple and opening into the tank through which 
the liquid therein can flow, an outer pipe extend 
ing through and having sealed connection to said 
tank nipple and surrounding and spaced from 
said inner pipe, an intermediate pipe extend into 
and having sealed connection to said outer pipe 
outside of said tank nipple, said intermediate pipe 
being spaced from said inner and outer pipes and 
constituting a ba?le in the space therebetween, 
closure means within the tank between said outer 
and inner pipes, closure means without said tank 
between said intermediate and inner pipes, con 
duit means connected to said outer and inter 
mediate pipes without the tank for circulating 
through said space between said inner and outer 
pipes as directed by said ba?le a heated ?uid for 
maintaining the liquid in the tank and in said 
inner pipe at the elevated temperaturmet 
surrounding and spaced from said inner pipe and 
extending from said closure means between said 
intermediate and inner pipes, and conduit means 
connected to said jacket for circulating through 
the space between it and said inner pipe a heated 
?uid for maintaining the liquid in said inner pipe 
at an elevated temperature. 

EDWARD W. KAISER. 
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