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1

‘- 7The 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-
per 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 conduib
‘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 & fragmentary side
‘elevational view of the heat exchanger, taken
principally along the line 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 (3 embodying the features of the
present invention and comprising an inner sub-
stantially cup-shaped member 11 provided with &
tubular side wall 12 and a convex bottom wall (3,
and an outer substantially cup-shaped member {4
provided with a tubular side wall {6 and a con-
vex bottom wall i6. A first outwardly extending
substantially annular flange or ring 17 is secured
to the upper end of the side wall {2 in surround-
ing relation therewith and adjacent to the open
end thereof; and a second outwardly extending
substantially annular flange or ring 18 is secured
to the upper end of the side wall 1§ in surround-
ing relation therewith and adjacent to the open
end thereof. The inner member { | and the outer
member {4 are arranged in nested relation so
that the side walls 12 and i35, as well as the bot-
tom walls 13 and (6 are disposed in spaced-apart
relation defining a substantially cup-shaped
chamber 19 therebetween, the flange {7 overlying
the flange {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 17 and {8; and the flanges 171
and 18 are secured together in fluid-tight relation
by an arrangement including an annular series
of bolts 21 extending through aligned holes
formed in the flanges 171 and 18 and cooperating
nuts 22.

" A substantially centrally disposed inwardly ex-
truded fixture or spud 23 is formed in the bottom
wall 16 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 1§ 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 21
constituting an outlet conduit for the first fluid
in the chamber 19. 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 19 via the outlet conduit 27.

Arranged within the chamber i9 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 flat-
tening of the tube from an initial substantially
cireular cross-section. The conduit 28 extends
continuously in the form of a helix from a posi-
tion just below the flange 18 to a position just
above the bottom wall 13, the conduit 28 heing
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arranged throughout its length in spaced-apart
relation with respect to the side walls {2 and (5.
The upper inlet end of the conduit 28 is pro-
vided with an upwardly projecting inlet con-
nector 29 arranged to supply a second fluid 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 38.
The inlet connector 2% projects through an open-

ing 31 formed in the inner portion of the flange:

{7 and is removably sealed in place by a pack-
ing gland 32;

33. Also the inner end of the outlet connector

30 supports an elbow 34 to which there is se-.
cured a riser conduit 35 arrangsd within the -
Thus it will be under-. -
stood that the second fuid is admitted into the :

cavity of the member 1.

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 38,
the elbow 34 and the riser conduit 35,

The conduit 28 is positioned within the cham-
ber 19 by an arrangement including inner and
outer - substantially tubular corrugated sheet
structures 36 and 37. More particularly the
structure 36 is arranged between and in contact
with the side wall 12 and the conduit 28; while
the structure 87 is arranged between and in
contact with the side wall {5 and the conduit
28. Specifically in the structure 36, the flutes 38
of the corrugations terminate in rather sharp
peaks 39 engaging the adjacent side wall 12, 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
between the structure 36 and the side wall {2 so
that in effect the structure 36 is arranged in goad
heat-conducting relation with the conduit 28 and
in poor heat-conducting. relation with the side
wall 2. Similarly in the structure 37, the futes

41 of the corrugations terminate in rather sharp :

peaks 42 engaging the adjacent side wall {5, and
in rather flat plateaus.43 engaging the convolu-
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 I5
so. that in effect the structure 37 is arranged in
good heat-conducting relation. with the conduit
28 and in poor heat-conducting relation with the
side wall 15.

while the outlet connector 39 pro- .
jects through an opening formed in the lower-
portion of the side wall 12 and is rigidly secured
in place by welding, or the like, indicated at:

[54)

19

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 18 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 3. - Initially the com-
pressed gaseous refrigerant entering the inlet

connector 29 contains considerable super heat

25

40

In view of the foregoing, it will be understood -

that the structure 36 is wrapped around the side
wall 12; the conduit 28 is wrapped around the
structure 38; the structure 37T is wrapped around
the conduit 28; and the side wall {5 embraces
the structure 37.
cooperates with the side wall 12 to define up-
standing channels 44 therebetween accommodat‘j-
ing the passage therethrough of the first fluid-in
the chamber 19; angd the structure 37.cooperates

60

Moreover the structure 36 -

65

with the side wall 15 to define upstanding chan- o

nels 45 therebetween accommodating the passage
therethrough of the first fluid in the chamber
19. Finally the structures 38 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 {8 is admirably suited for
use commonly as the condensing unit in a re-

70

which- is extracted therefrom in the upper por-
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

*portion of the conduit 28. The liguid refrigerant

accumulating in the lower portion of the conduit
28 is sub-cooled therein and is then discharged
via the outlet connector 38, the elbow 34, and the
riser conduit 3% 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 into tHe com-
pressor unit of the refrigerating machinery in
order to complete the eycle. 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 lower portion of the
chamber {9 and rises upwardly therethrough into
the outlet conduit 27 from which. it is discharged
into the upper portion of the storage tank noted,
As the water rises upwardly through the cham-
ber {9, 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 35 and 381, as previously noted, the
water rises in the chamber {8 due to a thermo-
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 19 are-arranged in counter-fiow
relation so. as. to provide a more constant tems
perature. gradient therebetween  through the
chamber 19; and the lower end of the chamber
19 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 19 about, the-conduit 28 and the. struc-
tures 36 and 37.

In manufacturing the heat exchanger 1%, the
tube from which the conduit 28 is formed may be
initially substantlally cireular in cross-sectiomn,
whereby the tube is first flattened 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 sheet: stock.
The structure 3§ may then be wrapped around an
appropriate mandrel; then the condurit 28 may
be wrapped: in-helical form around- the-structure
36; and then the structure §7 may be wrapped
around the helical conduit 28. The inlet con=-
nector 29 and the outlet connector 38 are then
suitably secured to the opposite ends of the con-
duit 28 or suitably fashioned from the tubihg
thereof. This subassembly is then removed
from the mandrel and assembled upon the inner
member {1. At this time, the inlet connector 29
is arranged to project through the opening- 3t

formed in the flange 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 12.
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 flange {T sur-
rounding the copening 8{ 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 flange {7 in order to pro-
vide the fluid-tight joint therebetween; and the
inlet conduit 28 is suitably threaded in the asso-
ciated spud 23 provided in the bottom wall I6 in
order to provide the fluid-tight joint therebe-
tween. Also the elbow 34 is secured to the inner
end of the outlet connector 38; and the riser
conduit 3% is suitably secured to the elbow 34.
At this time, the complete subassembly of the
inner member {{, the conduit 28 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 ©

flanges 17 and 8. TUltimately the bolts 21 are
positioned and the cooperating nuts 22 are set so
as to provide the fluid-tight chamber {92. At this
time, the inlet connector 29 and the riser conduit
35 may be appropriately plumbked into the refrig-
erating machinery, as previously explained, and
the inlet conduit 24 and the ocutlet 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 8§,
. it is preferable that the inner member {§, to-
gether with the flange (7, and the cuter member
14, together with the flange {8, are formed of
steel; and the conduit 28 and the structures 38
and 237 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 {{ and

i4 of steel, heat exchange thereto from the ,;

structures 86 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
11 and 12, the side walls 12 and 15 and the re-
spective bottom walls 13 and {6 may be formed of
stainless steel; however, this precaution is not
ordinarily necessary.

It will be appreciated that the ocuter 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 19 by removal of the bolts 2! and the
cooperating nuts 22. Moreover the provision of
the plug 28 in the spud 25 carried by the bottom
wall 13 of the inner member i{ provides for
ready access into the interior of the chamber 19
when the inner and outer members ! 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 {{. 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
i89 that embodies the features of the present
invention, and which is fundamentally of the
construction of the heat exchanger 10, described
above. In the interest of brevity, the construc-
tion and arrangement of the heat exchanger 180
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 {8§. :

However the heat exchanger {00 embodies an
improved arrangement of the structures 136 and
{37 that are respectively arranged between the
inner wall {i2 and the conduit i28 and between
the outer wall {15 and the conduit 128, in that
the structures {36 and 137 are of helical form so
that the edges of adjacent convolutions thereof
are disposed in spaced-apart relation. This ar-
rangemeant prevents the conduction of heat from
the upper portions to the lower portions of the
structures 136 and 137, except through the long
convolutions thereof. Thus the opposite extremi-
ties of the helical structures 136 and 137 are in
fact spaced-apart a distance many times greater
than that of the height of the cup-shaped cham-
Ler (18 defined between the .inner and outer
cup-shaped members {11 and |14,

Specifically in the structure {36, the flutes 138
of the corrugations terminate in rather sharp
peaks {38 provided with pairs of inwardly. ex-
tending projections or dimples (39a¢ engaging
the side wall {12 and in rather flat plateaus {40
engaging the convoluticns of the conduit §28;
whereby the area of contact between the struc-
ture 136 and conduit {28 is considerably greafer
than the area of contact between the structure
{36 and the side wall {12 so that in fact the strue-
ture 136 is arranged in good heat-conducting rela-
tion with the conduit {28 and in poor heat-con~
ducting relation with the side wall 112. Similarly
in the structure 137, the flutes (4f of the cor-
rugations terminate in rather sharp peaks 182
provided with pairs of outwardly extending pro-
jections or dimples 142a engaging the side wall
{15 and in rather flat plateaus 143 engaging the
convolutions of the conduit {28; whereby the area
of contact between the structure 137 and the
conduit 128 is considerably greater than the area
of contact between the structure 137 and the
side wall 1i5 so that in fact the structure (37
is arranged in good heat-conducting relation with
the conduit 128 and in poor heat-conducting re-
lation with the side wall i18. In order to locafe
the structure 136 with respect to the conduit 128,

-pairs of outwardly extending projections or

dimples, not shown, are carried on the plateaus
140 and disposed in embracing relation with re-
spect to the sides of the associated convolutions
of the conduit 128; and in order to locate the
structure 137 with respect to the conduit {28,
pairs of. inwardly extending projections, or
dimples 143a, are carried on the plateaus 143 and
disposed in embracing relation with respect to
the sides of the associated convolutions of the
conduit 128.

The arrangement of the structures (36 and
137, deseribed 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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‘fufés £36:and «+43T-and thie respective-gide walls
-#12 and 115 :so cas : further - to -minimize : heat
“trénsfer -betweenthe:conduit - 128 rand : the iside
walls 112 and 115.

Inmamifaéturing itie heat-exechanger 48, the
‘conduit-128=and :the structires 136-and: {8 T::smay
-pe-formedras-a subassembly son~an :appropriate
-miandrel Jin‘-a-manmer substantially:identical to
Ahat «described ¥in -¢onjunetion with- the manu-

-facture of:the heatzexchanger 10;- and then-this -

ismbassembly -is -assembled ‘upon -the . inher ocup-
shaped member: | {{:so’that-the -outer-c¢up=shaped
‘member - H4:may -be ‘secured. in :place:to: défine
the:liguid~tight ‘chamber 18 'when the bolts 2214
are set with respect:to'the assdciated nuts:222.

- Theutilization of the heat exchanger 188:¢6m-
‘mentyias the: condensing unit in ‘a refrigerating
‘system-and as:-the water-heating unit inia hot
rwater:storage and’ supply-system: in- a Heat pump
igréngément mdy be the same as thiat previously
s@escrilbed.

In-view - of the foregoing, it -is-apparent that
-there: Has.been provided-ia heat ‘éxchanger em-
:bodying ran. improved arrvangement for:peosition-
~ing ‘a: conduit in:a ‘chamber defined by:surround-
«ing walls 'so-as to insure good heéat ‘exchanze
-between -a first fluid contained-in the chHamber
:and:a ‘second: fluid contained in -the conduit, as
~well as +to -insure vpoor: heat exchange betweaen
-the conduit fand: the surrounding walls.

While there ‘has ‘been descéribed ‘which . is at

present considered:fo: be ‘the.nraferred embodi-
“mentof -the invention, it-will-be vndersteod that
syvarious-modifications: may be:made:therein, and
-it-is-intended -to: cover in - the-appendsd claims
:gll-'such miodifications as fall “within the ‘true
igpirit :and’:scope -of ‘the invention.

“What -is-claiined. is:

- =1.=A "heat - exchanger -comprising “innér *and
~outer ‘substantially - cup-shaped: metal: wallsar-
‘ranged:in-adjacent spaced-apart nested:relation
~gnd ‘cooperating ‘to ‘define a-substantially -ctip-
-shaped chamber therebetween, first ~and secend
-outwardly extending substantially:annular flanges
~respectively ‘cafriad by said inner:and’outer:walls
-gdjacent to tHe open endsthereof, said first:flange
soverlying saidisecond flange’and:removaply:se-
-gured ‘thereto o zclose : the "open -end *of =said
‘ehiamber and to: render:it fluid-tight, a first fix-
“ture-carried by said inner -wallddjacent to the
“elosed end-thereof and communicating - :
“cHamber, a second fixtuve carriéd by:said-
“flange -and - eommunicating with said ‘chs
sgaid first dndsecond Axtures decoinmodating uhe
‘passage tlirough’ said chaniber 6f aifirstfAuid, <
‘substantially ‘helical -mefal ‘esndiit “drvaxiged
~Within: skid-ehdaniber-and surfouriding said -inaér
Wall ‘and ‘disposéd in spaced relation with Féspest
y erand-outer wallg and: accommoda%:mg

“thepassage “thérethrough 6f “a “second’ fluid, ¢ “a gy

“first “open-resilient-metal structire’ afrdnged-in
“$4id “chaitibér-between-said inner -wall axid said
<¢condiiitdnd -in ‘contact-thHeréwith,: dnd a’sédond
vopen resilient imetal” stiuchire "arrdiiged invsatd
-chambériBétween said outér wall and ‘said ¢on-
“duit’and- in-éontact therewith,’ said-conduit nd
“gaid “Arst ‘dnd’ second - structiires’ ‘being elamped
“between saidinnérand cuter walls‘and suppor'ﬁed
“in place therebetween in said cligmbér; said first
structure accommodating ready passage ‘thére-
“fhrough of ‘said ' first'fluid in ‘said*chamBer-be-
“tweén-said innér ‘wall and said conditt ‘and said
second ‘structire: accommodatmg Teady "Passdse
‘therebhiough of -said st fuid ‘o <4id’ Ehamber
"between “said” outer “wall “and said-‘conduit, said’
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firstastruetare-peing: arranged:»in}zgood’fheat-“é‘x—
ohaﬁge relation ‘with 'said condun', and 1n poor
Sarld second structure.bemg arranged m.good heat
exchange relation‘with-said conduit-dnd in:pobr
‘heat exchange relation with said outer-wallrsods
tol.promote-lieat-exchange ‘between ‘said:firstzand
second rfiuids and ‘to: retaid:-heat “exchange “be-
tweer¥ said-coriduit and said:inner and outerwalls.

-2, A eat ‘éxchanger ~comprising _inner vand
-outer ssibstantially “ctip-shaped: metal *walissar-
ranged:in adjacent:spaced=apart nested relation
-and -cooperating | to ;define ‘a - substantially ‘eup-
‘shaped- ckamber therébetween, first and-gecond
-outwardly éxtending substantially anmulay-flanges
respectively carried By -said-innsr snd:ou
-adjacenit fo theopen énds thereof; saidifirst farde
‘overlyirig *said ‘second flange-and: ‘rémovably-se-
’cu1 ed thereto to close the open end of+ sald-eham—

»carrled by sald inrer: Wall adJacent to the «closed
e‘nd ‘thefeof and co’mmumoatmg w1ﬁh'sa1d oham-
"«and commumcatmg xwﬁ‘h saad chamber sald st
-and:gecond fixtires accommodatmg«-ﬁhe ‘passage
‘through-said chambér-6f-a first fiuid, a meﬁal con-
'duit arranged thhm sald chamber‘a

‘outer Waus, at ﬁlSt ‘ConNedior - carr1ed Py “8atd
conduit *and ‘projéétirg ‘thiotigh g ﬂu1d-t1ght
-opéning - brovided -in“said “Arst-flarge, ‘aSFecond
connector carried Py Said conduitiahd “projéet-
‘ing *tHrough -a “fAuid-tight ‘dpeniig “provided “in
s#id inner- wall,: said fAr§t and isecond” ‘connectors
accommodating the passage- through seid - con-
-duit ‘ofa-séeond fiuid; a- ~Hrst open’ resilient metal
-structufie -arrdtiged-in said chamber-betiveen said -
‘inner wall-and-said:conduit:and in contaet there-
with,~and asecond: ‘open ‘resilient metal ‘Structiire
‘arranged “in said ‘cHamber - “between sald outer
‘wall iand said -‘¢onduitard “in*eontact’ therewﬂ;h,
said-¢ondult vt said first and second strustures
“peing-clamped between said inner-and outér-walls
‘gnd - supported dn place ‘therebétween - in “said
‘ehambeér, ‘said “first “stiucture - accommodatmg
‘ready “passage - thersthrcugh of *said ﬁrst “Huid
“in "§aid - chambeér “between “said “imner “wall “arid
"saidiconduit-and:said: second structitre’ accommo-
_dating ‘ready ‘passdge’ therethrough of said fit
fluid ‘in said chamber betweéensaid Giterwall and
“§aid-‘conduit, sgid -frst-structtire being-arranged
“insgood neat éxchange’ rélation “With-said- conduu,
“afd “in “podr ‘Hedt exéhdnge ‘reélation ‘with ‘said
“inner “wall “arid-said-‘seeond ‘structure’ bemg ar-
5 Tanged in‘good-heat exchiange relation with*said
‘coriduit’ and in* poor héat ‘exchange’ relatlon “With
“said outer “Wwall sods’ to" ‘Bromote Téat excharige
between said first and second’fluids and to rve-
'taz‘d ‘heat’ exchange betweéén” said-conduit'and said
mner ‘dnd ‘outer walls.

“3.-A " heat ‘éxchangér C¢omprising 1nne1 and
‘outér tlbuldr metal-walls' drranged”in ddj
'spaced" anart relatmn and ‘€ooperating to ‘dé
hamber’ therebetween accommodating
“the passage therethrough of a first Alid, ‘a Sub-
stantlally ‘Helical ‘metal condmt arranged within
‘said -chamber - and “sufrounding “said “ititer “wall
“arid-‘disposed” in - gpaced relation “with. respéet-to
said inner and outer walls’ and accommodatmg
70 “the~ “passage’ “theretdrovsh “6f ‘asedond “fluid, .a

“first - reszhent corrugated sheet rietal’ ‘structiire

arranged “in ~said chamber between -said “inniér

“wall*and sa1d ‘coniduit and in” éontact” theremth

~g s8EONd resﬂrent corrugated ‘sHeét nietal” stivie-

;}1

76 “tufe “arrdnged “in *said “chambér “between “said
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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 twrns 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 struec-
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 therewith,
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 cpposite
sides of the turns of said conduit for locating said
frst 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
resilient 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 Auid 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
ares 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 sald conduit and said
jnner 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.

KEMPER M. HAMMELL.
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