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1 
i The present invention relates to heat ex 
changers and more particularly to heat eX 
changers that are especially constructed to Serve 
commonly as the condensing units in refrigerat 
ing systems and as the water heating units in hot 
water storage and supply systems employed in 
heat pump arrangements. 

It is the general object of the present inven 
tion to provide a heat exchanger of improved 
and simplified construction and arrangement 
that is efficient and economical in operation. 
Another object of the invention is to provide a 

heat exchanger comprising an improved arrange 
ment for positioning a conduit in a chamber de 
fined by surrounding walls so as to obtain good 
heat transfer between a first fluid in the cham 
ber and a second fluid in the conduit and to 
obtain poor heat transfer between the conduit 
and the surrounding walls. 
A further object of the invention is to provide 

a heat exchanger of the character noted that em 
bodies an improved arrangement for mounting 
the condenser conduit in the water chamber so 
as to promote efficient heat exchange between 
the refrigerant in the condenser conduit and the 
water in the water chamber and so as to retard 
heat exchange between the condenser conduit 
and the surrounding walls defining the Water 
chamber. 
" Further features of the invention pertain to 
the particular arrangement of the elements of 
the heat exchanger, whereby the above-outlined 
and additional operating features thereof are at 
tained. 
The invention, both as to its organization and 

method of operation, together with further ob 
jects and advantages thereof, will best be under 
stood by reference to the following specification 
taken in connection with the accompanying 
drawings, in which Figure 1 is a plan view, partly 
broken away, of a heat exchanger embodying the 
present invention; Fig. 2 is a fragmentary side 
elevational view of the heat exchanger, taken 
principally along the line 2-2 in Fig. 1; Fig. 3 
is an enlarged fragmentary perspective view of 
the heat exchanger shown in Figs. 1 and 2; Fig. 4 
is a plan view, partly broken away, of a modified 
form of the heater exchanger embodying the 
present invention; Fig. 5 is a fragmentary side 
elevational view of the heat exchanger, taken 
.principally along the line 5-5 in Fig. 4; and Fig. 
6 is an enlarged fragmentary perspective view of 
the heat exchanger shown in Figs. 4 and 5. 
. Referring now more particularly to Figs. 1 to 3, 
inclusive, of the drawings, there is illustrated a 
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heat exchanger i embodying the features of the 
present invention and comprising an inner Sub 
stantially cup-shaped member i ? provided with a 
tubular side wall t 2 and a convex bottom wall 3, 
and an outer substantially cup-shaped member 4 
provided with a tubular side wall 5 and a con 
vex bottom wall i 6. A first outwardly extending 
substantially annular filange or ring 7 is secured 
to the upper end of the side wall i 2 in surround 
ing relation therewith and adjacent to the open 
end thereof; and a second outwardly extending 
Substantially annular flange or ring 8 is secured 
to the upper end of the Side wall 5 in surround 
ing relation therewith and adjacent to the open 
end thereof. The inner member and the outer 
member i 4 are arranged in nested relation so 
that the Side walls i 2 and il 5, as well as the bot 
tom walls i 3 and il 6 are disposed in spaced-apart 
relation defining a Substantially cup-shaped 
chamber 9 therebetween, the fange 7 overlying 
the filange 8 and closing the open end of the 
chamber 9. A substantially annular sealing 
gasket 20 is arranged between the adjacent sur 
faces of the flanges 7 and 8; and the filanges T 
and 8 are Secured together in fluid-tight relatiOn 
by an arrangement including an annular series 
of bolts 2 eXtending through aligned holes 
formed in the flanges i 7 and 8 and cooperating 
nuts 22. 
A substantially centrally disposed inwardly ex 

truded fixture or spud 23 is formed in the bottom 
Wall f 6 and receives a cooperating threaded inlet 
conduit 24 arranged to supply a first fluid into 
the lower portion of the chamber 9 between the 
bottom Walls i 6 and 3. Similarly a substantially 
centrally disposed inwardly extruded fixture or 
Spud 25 is formed in the bottom wall 13 and re 
ceives a cooperating threaded plug 26. An open 
ing is formed in the inner portion of the flange 
7 and carries a substantially L.-shaped fixture 27 

constituting an outlet conduit for the first fluid 
in the chamber i 3. Thus it will be understood 
that the first fluid is admitted into the lower por 
tion of the chamber 9 via the inlet conduit 24 
and is withdrawn from the upper portion of the 
chamber 9 via the outlet conduit 27. 
Arranged Within the chamber i 9 is a substan 

tially helical conduit 28 that is preferably in the 
form of a continuous tube having a substantially 
oval cross-section that may be produced by fiat 
tening of the tube from an initial substantially 
circular cross-section. The conduit 28 extends 
continuously in the form of a helix from a posi 
tion just below the filange 18 to a position just 
above the bottom wall 13, the conduit 28 being 
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arranged throughout its length in spaced-apart 
relation with respect to the side walls 2 and 15. 
The upper inlet end of the conduit 28 is pro 
vided with an upwardly projecting inlet con 
nector 29 arranged to supply a second fiuid into 
the upper portion of the conduit 28; and the 
lower outlet end of the conduit 28 is provided 
with an inwardly projecting outlet. connector 33. 
The inlet connector 29 projects through an Open 
ing 3 i formed in the inner portion of the flange 
! 7 and is removably sealed in place by a pack 
ing gland 32; while the outlet connector 3 pro- . 
jects through an opening formed in the lower” 
portion of the side wall i 2 and is rigidly, secured 
in place by welding, or the like, indicated at, 
33. Also the inner end of the outlet connector 
30 Supports an elbow 34 to which there is Se-. 
cured a riser conduit 33 arranged within the * * * 

Thus it will be under 
stood that the second fluid is admitted into the : 
cavity of the member i . 

Upper end of the conduit 28 via the inlet con 
nector 29 and is withdrawn from the lower end 
Of the conduit 28 via, the outlet connector 30, 
the elbow 34 and the riser conduit 35. 
The conduit 28 is positioned within the cham 

ber 9 by an arrange?iment including inner and 
outer i substantially tubular corrugated sheet 
structures 36 and 37. More particularly the 
structure 36 is arranged between and in contact 
With the Side wall i 2 and the conduit 28; while 
the Structure 37 is arranged between and in 
contact with the side wall i 5 and the conduit 
28. Specifically in the structure 36, the futes 38 
of the corrugations terminate in rather sharp 
peaks 39 engaging the adjacent side wall 2, and 
in rather flat plateaus 40 engaging the convolu 
tions of the conduit 28; whereby the area of con 
tact between the structure 36 and the conduit 28 
is considerably greater than the area of contact 
betWeem the Structure 36 and the side Wall [ 2 SO 
that in effect the structure 36 is arranged in good 
heat-conducting relation With the conduit 28 and 
in poor heat-conducting relation with the Side 
wall i 2. Similarly in the structure 37, the flutes 
4 of the corrugations terminate in rather sharp 
peaks 42 engaging the adjacent side wall 5, and 
in rather fiat plateaus, 43 engaging the convolus 
tions of the conduit 28; whereby the area of 
contact between the structure 37 and the conduit 
28 is considerably greater than the area of con 
tact between the structure 37 and the Side wall 5 
So that in effect the structure 3 is, arranged in 
good heat-conducting relation, with the conduit 
28 and in poor heat-conducting relation with the 
Side wall i 5. 
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4 
frigerating system and as the water heating unit 
in a hot water storage and supply system in a 
heat pump arrangement. When the heat eX 
changer i 0 is employed for the purpose noted, 
the compressed gaseous refrigerant from the 
compressor of the refrigerating.: machinery is ad 
mitted via the inlet connector 29 into the upper 
"end of the conduit 28 and passes downwardly 
through the convolutions of the: conduit 28 to 
Ward the outlet connector 30. - Initially the com 
pressed gaseous refrigerant entering the inlet 
connector 29 contains considerable Super heat 

* * which is extracted therefrom in the upper por 
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In view of the foregoing, it will be understood 

that the structure 36 is wrapped around the side 
wall, 2; the conduit 28 is wrapped around the 
structure 36; the structure 37 is Wrapped around 
the conduit 28; and the Side wall 5 embraces 
the Structure 37. 
cooperates with the side wall f'2 to define up 
standing channels 44 therebetween accommodat 
ing the passage therethrough of the first fiuid in 
the chamber 9; and the structure 37 cooperates 

($0 
Moreover the Structure i 36 | - 

65 
with the side wall f'5 to define upstanding chan- * * 
nels 45 therebetween accommodating the passage 
therethrough of the first fluid in the chamber 
9. Finally the structures 36 and 37 cooperate 

with each other to define upstanding channels 
46 therebetween accommodating the passage 
therethrough and about the convolutions of the 
conduit 28 of the first fluid in the chamber 9. 
The heat exchanger f 0 is admirably suited for 

use commonly as the condensing unit in a re 

70 
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tion of the conduit 28 so that the compressed 
gaseous, refrigerant is condensed in the mid 
portion of the conduit 28, whereby, the refriger 
ant is liquified and accumulates in the lower 
p0rtion of the conduit 28. The liquid refrigerant 
accumulating in the lower portion of the conduit 
28 is sub-cooled therein and is then discharged 
via the outlet connector 30, the elbow 34, and the 
riser i conduit 35 into a suitable receiver, or the 
like, provided in the refrigerating machinery. 
Of course the liquid refrigerant is ultimately ex 
panded through an expansion valve into an 
evaporator; and the refrigerant. in gaseous form 
is Withdrawn from the evaporator int0 the com 
pressor unit of the refrigerating machinery. in 
order to complete the cycle. The water from the 
lower portion of the Storage tank of the hot 
water storage and supply system is admitted via 
the inlet conduit 24. into the loW er portion of the 
chamber 9 and rises upwardly therethroughlinto 
the outlet conduit 2 from which it is discharged 
into the upper portion of the storage tanknoted, 
As the Water rises upwardly through the cham 
ber 3, it is heated by virtue of the heat exchange 
relation thereof with the refrigerant, in the con 
duit 28. Since the water is arranged, in good 
heat relation with both the conduit. 28 and the 
Structures 36 and 3, as previously noted, the 
Waiter rises in the chamber 9, due to a thermos 
siphon action, and passes through, the channels 
44, 45 and 46. It further will be observed that 
the refrigerant in the conduit 28 and the water 
in the chamber 9 are arranged in counter-foW 
relation so as to provide a more, constant tem 
perature gradient therebetween through the 
chamber 19; and the lower end of the chamber 
3 accommodates the accumulation of flocculent 

lime. and other foreign materials that are precipi 
tated or Settled out of the water as it rises. in the 
chamber 9 about, the - conduit 28 and the struc 
tures 36 and 3. 
In manufacturing the heat exchanger f0, the 

tube from which the conduit 28 is formed may be 
initially substantially circular in cross-section, 
whereby the tube is first fiattened to provide the 
Substantially oval cross-section so that the con 
duit 28 has a larger surface area.relative to the 
cross-sectional area thereof. The structures 36 
and 37 may be suitably formed from i sheet stock. 
The structure 36 may then, be wrapped around an 
appropriate mandrel; then the conduit 28 may 
be wrapped in helical form around the structure 
36; and then the structure 37 may be- Wrapped 
around the helical conduit 28. The inlet cor 
nector - 23 and the outlet connector º 30 are then 
suitably secured to the opposite ends of the con 
duit 28 or Suitably fashioned from the tubing 
thereof. This subassembly is then removed 
from the mandrel and assembled upon the inner 
member 11. At this.time, the inlet connector“ 29 
is arranged to project through the opening. 3 
formed in the filange 17, and the outlet connector 
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30 is arranged to project through the opening 
formed in the lower portion of the side wall í 2. 
The packing gland 32 is assembled upon the outer 
end of the inlet connector 29 in order to provide 
the fluid-tight joint between the inlet connector 
29 and the adjacent wall of the filange T sur 
rounding the opening 3 formed therein. Also 
the outlet connector 36 is suitably welded, as in 
dicated at 33, into the opening formed in the 
lower portion of the side wall 2 in order to pro 
vide the fluid-tight joint therebetween. The out 
let fixture 27 is suitably secured in the associated 
opening provided in the fange li in order to pro 
vide the fiuid-tight joint therebetween; and the 
inlet conduit 24 is suitably threaded in the asso 
ciated Spud 23 provided in the bottom wall i 6 in 
order to provide the fluid-tight joint therebe 
tween. Also the elbow 34 is secured to the inner 
end of the outlet connector 3G; and the riser 
conduit 35 is Suitably secured to the elbow 34. 
At this time, the complete subassembly of the 
inner member i , the conduit 23 and the struc 
tures 36 and 37 may be assembled with respect 
to the outer member 4, the sealing gasket 20 
being arranged between the adjacent surfaces of 
fianges T and 8. Ultimately the bolts 2 are 
positioned and the cooperating nuts 22 are set so 
as to provide the fluid-tight chamber 9. At this 
time, the inlet connector 29 and the riser conduit 
35 may be appropriately plumbed into the refrig 
erating machinery, as previously explained, and 
the inlet conduit 24 and the outlet conduit 27 
may be appropriately plumbed into the hot water 
storage and supply system, as previously ex 
plained. 

In the construction of the heat exchanger , 
it is preferable that the inner member , to 
gether with the fange 7, and the outer member 
4, together with the fange 8, are formed of 

steel; and the conduit 28 and the structures 36 
and 3 are formed of copper or brass. By form 
ing the conduit 28 and the structures 36 and 37 
of copper, excellent heat exchange therebetween 
is obtained; and by forming the members i 4 and 
4 of Steel, heat eXchange theireto from the 

Structures 36 and 37 is retarded. In Order fur 
ther to insure heat exchange between the conduit 
28 and the structures 36 and 37, this sub-assem 
bly, as a Whole, may be tin-dipped prior to assem 
bly upon the inner member in the manner : 
described above; although this precaution is not 
ordinarily necessary. Moreover in order further 
to retard the heat-exchange between the struc 
tures 36 and 37 and the inner and Outer members 

i and 2, the side walls 2 and 5 and the re 
spective bottom walls 3 and 6 may be formed of 
stainless steel; however, this precaution is not 
ordinarily necessary. 

It will be appreciated that the outer member 
4 may be readily removed from the assembly of 

the inner member i , the conduit 28, and the 
structures 36 and 37 to facilitate cleaning of the 
chamber 9 by removal of the bolts 2 and the 
cooperating nuts. 22. Moreover the provision of 
the plug 26 in the Spud 25 carried by the bottom 
wall i 3 of the inner member i ? provides for 
ready access into the interior of the chamber 19 
when the inner and outer members i 4 and 4 are 
in assembled relation. 
When the heat exchanger is incorporated in 

the associated refrigerating System and in the 
aSSociated hot water storage and supply System, 
in the manner previously explained, it is prefer 
able to embed it in Suitable insulating material, 
which insulating material is normally packed 
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within the cavity of the inner member i f. This 
arrangement prevents loss of heat from the con 
duit 28 to the ambient air and other supporting 
elements. . . 

Referring now to Figs. 4. to 6, inclusive, there is 
illustrated a modified form of the heat eXchanger 
i ?) that embodies the features of the present 
invention, and which is fundamentally of the 
construction of the heat exchanger I 0, described 
above. In the interest of brevity, the construc 
tion and arrangement of the heat exchanger 100 
will not be completely described as it will be 
understood that the principal elements thereof 
perform the same functions as the corresponding 
elements of the heat eXchanger ). 

However the heat exchanger 90 embodies an 
improved arrangement of the structures 36 and 
[37, that are respectively arranged between the 
inner Wall i 2 and the conduit i 28 and betweem 
the outer wall i 15 and the conduit 26, in that 
the structures 36 and 3 are of helical form So 
that the edges of adjacent convolutions thereof 
are disposed in spaced-apart relation. This i ar 
rangement prevents the conduction of heat from 
the Upper portions to the OWer portions Of the 
structures 36 and 3, except through the long 
convolutions thereof. Thus the opposite extremi 
ties of the helical structures i 36 and 37 are in 
fact Spaced-apart a distance many times greater 
than that of the height of the cup-shaped cham 
jer i defined between the inner and outer 
cup-shaped members I l ? and | f4. 

Specifically in the structure ? 36, the flutes i 38 
of the corrugations terminate in rather Sharp 
peaks 3 S provided with pairs of inwardly ex 
tending projections or diimplies 39a engaging 
the Side wall i f2 and in rather fiat plateaus 40 
engaging the convolutions of the conduit 28; 
whereby the area of contact between the Struc 
ture 36 and conduit f 28 is considerably greater 
than the area of contact between the structure 
36 and the Side wall fi í ? So that in fact the Struc 

ture f36 is arranged in good heat-conducting rela 
tion with the conduit i 28 and in poor heat-con 
ducting relation with the side wall í 2. Similarly 
in the structure 37, the fitutes i 4 of the cor 
rugations terminate in rather sharp peaks i 42 
provided with pairs of outWardly extending pro 
jections or dimples i 2a engaging the side wall 

5 and in rather fiat plateaus i 43 engaging the 
coinvolutions of the conduit i 28; whereby the area 
of contact between the structure 37 and the 
conduit 28 is considerably greater than the area 
of contact betWeen the structure 37 and the 
Side Wall i 5 So that in fact the Structure 3T 
is arranged in good heat-conducting relation with 
the conduit ? 8 and in poor heat-conducting re 
lation with the side Wall i 5. In order to locate 
the structure 36 with respect to the conduit 28, 
pairs of outwardly extending projections or 
dimples, not shown, are carried on the plateaus 
40 and disposed in embracing relation with re 

Spect to the Sides of the associated convolutions 
of the conduit 28; and in order to locate the 
structure 37 with respect to the conduit 28, 
pairs of inwardly eXtending projections, i or 
dimples i 43a, are carried on the plateaus 43 and 
disposed in embracing relation with respect to 
the Sides of the aiSSociated convolutions of the 
Conduit 28. 
The arrangement of the Structures 36 and 

37, described above, not only provides for the 
long direct heat conducting paths between the 
adjacent convolutions thereof, but it also further 
minimizes the contact area between the struc 
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tu??s 36 añd - 37 and the respective: side *Walls 
- 2 anid g l t 5 so gas : further : to :: Iminimize i heat 
trânsfer between:the ": conduit - 28 rändå the side 
walls i 12 and il 5. 

In manufa?tuiring:thie heateXchanger * f?, the 
conduit º 28: anid; the structüres 1365 and 137: nay 
be-formed as - a subassembly :on: "an appropriate 
mandrellin ra-manner subštantially identical to 
thaåt described in : conjunction With the :: Imamu 
-factitre of: thie.h?at 7 exchanger : 0;: ånd thenºthis 
sülbassembly is assembled upon *the sininer Cup 
shaped miember: i di so that-thie "outer-cup-shaped 
member 1. 43 miay-be i secured in place": to: "define 
the liquid-tight chamber f :when the bolts 22 i 
are set with respect to the associated nuts3 222. 

". The utilization of the heat exchanger; i 6è i ?om 
monlyšas the condensing unit in a refrigerating 
:sýstemand as the water heating unit ini a halot 
water: störage and s?pply system: in a hieat pump 
šaráingément may be the same as that previously 20 
described. 

3. In:view of the foregoing, it : is-apparent that 
-therehas been provided a heat eXchanger em 
bodying an improved arrangeninent for: positionL 
Sinig a: conduit in a'r chiamber defined by “surround 
ing walls - so ’ as to : insure good fieat exchange 
between a first fluid contained in the chamber 
and a second fluid. contained in the conduit, *as 
“well *as :to insure ; poor- heat : exchange betweeÍn 
.the conduit and the surro?ndiing Walls. 

:While there has been described * Which i is at 
present considered to be the referired en ba3di 
ment of the invention, :it: wiil be tünderstood': that 
variousemodifications may be: minade: therein, and 
it is intended to cover in the appended clains 
all : Such modifications as fall Within the * tºt? 

å spirit and:Scopje "of the liñVention. 
What is claimed is: 
:1. A heat . eXchanger ** COÖrnprising innêr Farid 

outer subštantially : cup-shaped metal Walls tar 
franged: ini adjacentº spaced-apart nestedirelatiôn 
-and codóperating ito define a - substantially - cuüp 
-shaped chamber therebetween, first rand * second 
-outwárdy extending subštantially annukar flange:S 
*respectively carried byrsaid inner and outer: walls 
- adjacent to the open ends thereof, said first fange 
šdöverlying saidi seconid flarige and "removably:?se 
- cuired thereto to close :: the * open end * of *- Said 
i chamber and to: render: it fluid-tight, a first fix 
Fture carried by: said: inner wall adjacent to the 
closed end-thereof and communicating with Šaid 
camber, a second fixture ca:Fried by säidi firš 
fange , and i cömmu?icating with Said chãmbèr, 

š?aidi first sëcorid fixtures accorrimodätiñg the 
pass?ge thi?ough: saidi chamber òf a first-fluíd, -a 
Substañtially helical metal - côndüit a'räiged 
“iyithin säide?iä?iber, and SUF?foüridings said i?ñér 
Ewall and disposed in spaced relation with FëŠpeet 
- to säidiñrier ånd outer walls-ãndi accömmiodating 

assage-therethrough of a * secondº flülid, ša, 3 
peni resilient - metáli structüre-i arrariged-in 

chañib?ri, between: said inner wall at?íd said 
ãndin coñtaêt ther?with, and a secorid 

**öpen-resiliëntº metal structu?e arra?tiged in ‘saíd 
chambér: bêtween Šaid outer wall and “saidº con- i 
duit and im 'contact ther?with, said conduit and 
š?aid first *ándº second structures being claimip?d 
* between saidinnér and outer walls and supported 
?in pláce: therebetween in said chamber, said first 
structure accommodating ready passage thiére 
through ôf said first fluid in "said chiamber“ be 
*tween said inner wall and said conduit ãmid’sáid 
*second i structure agcommodäting” ready i passage 
*therethrough of said first fiuid in såsidº chãmb?r 
* between said” outêr *wall *and* said conduit,* said 
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8 
firststructure's being arranged: in zgoodsheatº ëX 
chaige relation with : said: condúit fand in podör 
‘heat: exchange relatieon-withës?tid immerišwallšainid 
said second-structure:being arranged in good heat 
"exchange relation with Tsaid conduit"Fänd in Poör 
heat èxchange Pelation“With said outer *Wall:So?as 
topromöte-heat-exchange between "said: firštand 
second filuids andi ito retard: heat *exchange åbe 
tween said comhduit and saidinier and outer Walls. 

2. A heat : exchanger "?omprising innier 3 and 
-outer sübstantially fictip-shapedés metal *walls iar 
ranged:in adjacent: spaced-capart nested relati?n 
-and cooperating to define - a -süubstantialliy : cup 
shaped chamber therëbetween, E:first *andv?secönd 
-outwardly extendi?tagsübstäntially ännu lár-Flänges 
rešpjectively: carried by. Said-inner áridolüter-Walds 
radjacent to the openiénds thereof; said:first fällige 
"overlying i said second fange and removably* še 
cured thereto to close?the open end-of-saideh??a 
b?r-and-to i render: it-fluid-tight, a first fixtú?e 
carried by: said innierswall adjacentitoi the -cloš?d 
end thereof?nd coñÉmünicating with-said chiám 
ber, -a, second fixtürel carried-by said if 
and communicating with saidi chãmber, 
and secönd fixtüres accommodating the pašsage 
through-saidehamb?r-of-a first fluid, a metal cóm 
duit arranged within said-chamber.*åndº dispos?d 
in-spaced relation with respéct to-säidi?ner 
out?r i walls, 3 a first connector - carried by : 
conduit - and i projecting throügh a fluid-tight 
opening ir prövided in i säidé first-flarige, ºraš secörid 
connector carried by said conduit--and projëtt 
ing through -a, fiuid-tight opening - p?ovided fin 
“said inner; wall,- said first-and-secondº conn?ctors 
accommodating the passage through said "con 

- duit of a second fluid;'-a-first opení ?ešiliënt metal 
"structure arráiniged in said chamberib?tween said 
inner wall-and-said cónduit and in contact thëre 
with, ?nid a secondopen resilient metalistructüre 

i arranged in said ?hiamber º betwe?n said 3 outér 
"wall and said conduit and in contactº therewita, 
saidi?onduitandº said first and second“structures 
bëjing-clamped between said inner and out?r-walls 

* and - supported in place ºtherebetween * in º said 
b * chambër, said first 'structure "accommodàlting 
ready passage :: therëthrough of *said first flüid 
in said i chamber i between “said inner *wall *anid 
"said condüitandesaid secónd structure accom?mi dating ready paššaige ºtherethrough döf said first 
fluid in said chamber between said oüterwall ånd 
?aid conduit, “sáid first structure being-arranged 
in göod heat exchange relation with said condüit 
anid in poór heät ex?hange relation with "såtid 
*inner º wall *and* said second structure being år 

55 "ranged in gojdhëat exchange relation with`said 
* conduit and in poor heat exchange" relation with 
between said first and second fiúids and to "re 
tard heat exchange between said conduit and said 
inner and oüt?rwalls. 

3hãmber therebetWèen’accommodating 
65 º the passage ºtherethrough "öf a first fiüid, a. sub 

stantially helicalmëtal coñduit?riranged withi 
said chamber” and surroundingº said inner ºwahil 
"amid "disposed in spaced relation with respéct to 
said inner and outer walls arid accomm?ödating 

70 the *passage therethröught of a º seconid fiuid, a 
*first i resilientº corrugated sheet metal structüre 
Farranged in “said ?hamber betwëen said finnêr 
wallºanid said conduit and incóntact thierewith, 

* a * s?cond resilientº corrugated'sheet metalº struc 
ötüre *arranged **in º said ** chamber between *šaid 
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outer wall and said conduit and in contact there 
With, said conduit and said first and second 
Structures being clamped between said inner and 
outer walls and supported in place therebetween 
in said chamber, means including pairs of spaced 
apart outwardly extending projections carried by 
said first structure and embracing the opposite 
sides of the turns of Said conduit for locating 
Said first structure and said conduit with respect 
to each other, and means including pairs of 
spaced-apart inwardly extending projections 
Carried by Said second structure and embracing 
the opposite sides of the turns of said conduit 
for locating said second structure and said con 
duit with respect to each other, said first struc 
ture accommodating ready passage of said first 
fluid in said chamber between said first struc 
ture and said inner wall, said second structure 
accommodating ready passage of said first fluid 
in Said chamber between said second structure 
and said outer wall, Said first and second struc 
tures accommodating ready passage of said first 
fluid in Said Chamber therebetween and into con 
tact With Said conduit, the area of contact be 
tween said first structure and said conduit being 
greater than the area of contact between Said 
first structure and said inner wall and the area 
of contact between said second structure and said 
conduit being greater than the area of contact 
between said second structure and said outer wall 
SO as to promote heat eXchange between Said first 
and Second fluids and to retard heat exchange 
between said conduit and said inner and outer 
Walls. 

4. A heat eXchanger comprising inner and 
outer tubular metal walls arranged in adjacent 
spaced-apart relation and cooperating to define a 
tubular chamber therebetWeen accommodating 
the passage therethrough of a first fluid, a sub 
stantially helical metal conduit arranged within 
said chamber and surrounding said inner wall 
and disposed in Spaced relation With respect to 
said inner and outer walls and accommodating 
the passage therethrough of a second fluid, a 
first resilient corrugated sheet metal structure 
arranged in Said chamber between Said inner 
wall and said conduit and in contact theireWith, 
a second resilient corrugated sheet metal struc 
ture arranged in said chamber between said 
outer wall and said conduit and in contact there 
with, Said conduit and Said first and Second 
structures being clamped between said inner and 
outer Walls and Supported in place therebetWeen 
in said chamber, means including pairs of Spaced 
apart outwardly extending projections carried by 

* Said first structure and embracing the opp0Site 
sides of the turns of said conduit for locating Said 
first structure and said conduit With respect to 
each other, means including inwardly extending 
first parts carried by said first structure and en 
gaging said inner wall for locating said first 
structure and said inner wall with respect to each 
other, means including pairs of Spaced-apart in 
wardly extending projections carried by said 
second structure and embracing the opposite sides 
of the turns of said conduit for locating said 
second structure and said conduit with respect 
to each other, and means including outwardly 
extending second parts carried by said second 
structure and engaging said outer wall for lo 
cating said second structure and said outer wall 
With respect to each other, Said first Structure 
accommodating ready passage of said first fluid 
in said chamber between said first structure and 
said inner wall, said second structure accommo 
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dating ready passage of said first fluid in said 
chamber between said second structure and said 
outer Wall, said first and second structures ac 
commodating ready passage of said first fluid in 
Said chamber therebetWeen and into contact with 
said conduit, said first structure being arranged 
in good heat eXchange relation with Said conduit 
and in poor heat eXchange relation by said first 
parts With said inner Wall and said second struc 
ture being arranged in good heat exchange re 
lation with said conduit and in poor heat ex 
change relation by said second parts with Said 
Outer Wall so as to promote heat exchange be 
tween said first and Second fluids and to retard 
heat eXchange between said conduit and said 
inner and outer walls. 

5. A heat eXchanger comprising inner and 
outer tubular metal walls arranged in adjacent 
Spaced-apart relation and cooperating to define a 
tubular chamber therebetween accommodating 
the passage therethrough of a first fluid, a sub 
stantially helical metal conduit arranged within 
Said chamber and surrounding said inner wall 
and disposed in Spaced relation with respect to 
Said inner and outer walls and accommodating 
the passage therethrough of a second fluid, a first 
reSiilient corrugated metal structure arranged in 
Said chamber between Said inner wall and said 
conduit and in contact therewith, and a second 
resilient corrugated metal structure arranged in 
Said chamber between said outer wall and said 
conduit and in contact therewith, said conduit 
and Said first and second structures being 
clamped between said inner and outer walls and 
Supported in place therebetween in said cham 
ber, said first structure accommodating ready 
passage of Said first fluid in said chamber be 
tween said first structure and said inner wall, said 
Second structure accommodating ready passage 
of Said first fluid in said chamber between said 
Second structure and said outer wall, said first 
and Second structures accommodating ready pas 
Sage of Said first fluid in said chamber therebe 
tween and into contact with said conduit, the 
area of contact between said first structure and 
Said conduit being greater than the area of con 
tact between Said first Structure and said inner 
wall and the area of contact between said second 
Structure and Said conduit being greater than the 
area of contact between said second structure and 
said outer Wall So as to promote heat exchange 
between Said first and second fluids and to retard 
heat exchange between said conduit and said 
inner and outer walls, said first and second struc 
tures being of Substantially tubular form and re 
Spectively extending substantially continuously 
around the exterior of said conduit and between 
the opposite ends thereof. 
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