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This invention relates to heat exchangers of the 
type employing a bundle of ?nneditubes sup 
ported at opposite_ ends by header plates and an 
object of the invention is to make feasible the 
use of relatively long tubesby additionally sup 
porting and bindingr together the several tubes 
at one or more places intermediate their length 
for increased rigidity and, a lesseníng of indi 
Vidual tube vibration and fatigue _thereby -en 
abling thinner wall tubing to be used, V ' 
In the particular embodiment to "be referred 

to the relatively long tubes carry exterior ñns, 
which consist of helical windings of wire coils 
extending in one piece from end to end of each 
tube and the mutual' intersupport of ;the several 
tubes from one another and from their enclosing 
housing is easily and cheaply effected by ?tting 
spacer sleeves to intermediate portions of the 
?nned tubes, with each sleeve locked against 
axial displacement by a simple deformation in 
the ?n portions near opposite ends of the spacers 
and with the neighboring spacer sleeves engag 
ing one another and being crowded together 
within an encircling tensionable band ?rmly lo 
cated by clamping abutments adjustably carried 
by the enclosinghousing. ' r _ V , 

A better understanding of, the structure will 
be had from the accompanying drawing wherein 
Figure l is an elevation of a long cylindrieal con 
denser structure having a portion of the, hous 
ing wall broken away and shown in section; Fig 
ure 2 is a transverse section on _a larger scale, 
as on line 2-2 of Figure_ 1; Figure 3 is a longi 
tudinal section, as on line 3-3 of „Figure 2 and 
on a still larger sca1e;_Figure ,4 is :anivenlarged 
transverse section of one; of the ;tube subassem 
blies as viewed on line 4--4 of Figure 3.; c L . , 

. In the drawing abank of spaced;?tubes l is 
illustrated as being enclosed _withinla cylindrical 
shell or housing_ 2,' with each tubesupported at 
opposite ends by the header plates 3 and'4, the 
attachment of the tubes and header 'platesbeing 
e?ectedby any suitable manner, such as by ?t 
ting the end into preformed openings ,iníthe 
header plate and by expanding or ?aring the 
tube end, as best seen in Figure 3. Secured 'to 
the header plate 3 is a domed cover, 5 containing 
two chambers with a coupling ?ttin'g s-zsífor 
each, one of the ?ttings being for the inletand 
the other for the outletof cooling ?uid to flow 
through thetubes. To. the opposite. endrplate 4 
there is Secured a domed cover?'l having a's'ingle 
chamber communicating withallthe tubes 'so 
that the cooling ?uid ?owing rrom the .inlet 
chamber in the cover 5 and through one setof 
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the tubes I, will be directed by the chambered` 
cover 'l through the remaining_ set of tubes to 
the outlet chamber in the opposite end cover 5. 
Secured to the wall of the housing shell 2 are 
one or more inlet ?ttings 8-8 and cne or more 
outlet ?ttings?e-a _for the ?ow through the 
housing and around the outside of the tubes of 
the ?uid?to be cooled, which in the case of a con 
denser for a refrigerating medium will enter the 
housing as a gas and upon being condensed will 
leave the housing as a liquid. 
Each tube assembly prior to its mounting in 

the 'end plates will have ?n formations formed 
thereon. The f?nned tube subassembly, as shown 
in the drawing, includes the 'tube l formed of 
brass and having ?xed thereon closely adjacent_ 
each end a steel collar IO held by extruding the 
tube against the collar and being coveredwith 
copper brazi'ng material and serving to anchor 
the opposite ends of the coiled ?n ll. The ?n 
is preformed by winding steel wire on a suitable 
mandrel and then copper flashed. One end of 
the coiled ?n is then inserted in an opening 
through one of the end collars _?o and is peened 
tightly and then the coil is woun'd spirally around 
the tube entirely along the length of the tube to 
the opposite end collar 10 'into an opening of 
_which the other end of the ?n wire is inserted 
and peened tightly. Thereafter the tube assem 
bly is placed in a brazing furnace whereby the 
parts are ñrmly joined together. After furnace 
brazing a spacer sleeve 12, preferably of a split 
ring type, whose internal diameter approximates 
or initially is slightly less than the external di 
ameter of the ?n ll is slipped from one endof 
the tube over 'the wire fins'to a selected inter 
mediate location on thetube assembly. `Its split 
ring construction 12' will enable whatever dia 
metrical expansion and contraction is required 
to insure a tight ?t to the perimeter of the wire 
?ns even though a wide range of manufaeturing 
tolerance is prescribed for the ?ns. Following 
proper lengthwise location of the 'spacer sleeve 
l2 one or more coils in the ?n convolution near› 
est each end of the sleeve are pinched or other_ 
wise deformed so'as tobe projected radially out 

r wardly as at !3 and thereby form- stop abut 
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ments for cooperation with the sleeve ends to 
limit axial displacement of the sleeve; 
Upon arranging a proper number of the tubes 

in a'group to ?t'the size of the housing ;shell 2 
and with each spacer sleeve. in contact with 
spacer sleeveseof neighboring tubes, the assem 
bly of tubes'is wrapped within an encircling band 
or metal strap |4 'which is placed under tension 
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to crowd the tubes together for their mutual 
inter-support, by means of a clamping screw bolt 
!5 joining together the abutting opposite ends 
of the band I 4. The band preferably is a rela 
tively thin ?exible sheet strap to bend readily 
around the corners or otherwise conform to 
whatever peripheral Outline is def?ned by the tube 
bundle, whether polygonal sided as shown or 
otherwise. To afford ample hearing for the 
clamping screw 15, the ends of the strap are pro 
vided with thickened blocks !ES-!6, one having a 
tapped hole to receive the screw threads of the 
clamping bolt and the other having an aper 
tured locating lug for the screw head. At inter 
Vals around its circumference the contractible 
strap may be engaged by or have secured thereto 
additional thickened block portions or shoes l8` 
and the several blocks provide for distribution 
oi' radially inward pressure on the tube assem 
bly transmitted by adjustable abutment elements 
carried by the housing. These abutments in 
the form illustrated consist of a series of set 
screws !3 threaded through the wall of the hous 
ing to engage the pressure distributing plates IS 
and thereby ?rmly locate and support the inter 
mediate portion of the bank of tubes. After ini 
tially setting up the series of set screws IS they 
may be locked against accidental displacement 
by peening, soldering or otherwise. The inward 
contraction of the tube bank encircling struc- ' 
ture will insure a snug ?t of the spacer sleeves 
against each other with each split spacer being 
capable of further contraction under pressure 
imposed thereon to take out all looseness and 
insure a ?rm support for the intermediate por 
tions of the relatively long heat exchanger tubes. 
A spacer and stiñener bar 20 may, if desired, be 
positioned diametricaily of the encircling band 
M and midway between the group of tubes. 
It will be noted from the drawing that the 

housing 2 is formed in sections, the main section 
being relatively long and joined for convenience 
by a torch brazing operation in end to end rela 
tion with the two short length end sections. The 
latter are brazed or otherwise'joined to the tube 
plates 3 and 4 containing the spaced apertures in 
which the tube ends are ?tted. The joint be 
tween each tube plate and its adjacent housing 
end section is indicated in the drawing at 21, while . 
the numeral 22 indicates the line of jointure be 
tween the respective housing end sections and 
the main housing shell. Dívison of the housing 
shell into sections eliminates the need for mak 
ing a torch :brazed joint at 2 I after the tube plates 
are ?tted to -the tubes as would be necessary in 
the ?nal assembly of the tube plates to a single 
piece shell and the heat from which would tend 
to set up oxidation between the tube ends ex 
panded into the tube plates. With the present 
structure the assembly of the condenser is con 
veniently eiiected by ?rst furnace brazing the 
housing end sections to the plates at ZI. There 
after one of the tube_ subassemblies has the tube 
ends of the previously ?nned and assembled bank 
of tubes ñtted and joined thereto and then the 
main housing section is slid over the tube bank 
from the opposite end' and the other tube plate 
subassembly is joined to the` opposite tube ends 
with the abutting portions of the shell sections 
ñtted together through internesting shouldered 
formations thereon, as seen in Figure 3. Thus 
the internested housing joints may thereupon ?be 
torch brazed at 22 without the likelihood of in 
tense heat ?owing to and inducing oxidation at 
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4 
the expanded and flared tube end joints with the 
tube plates. 
We claim: 
1. In a heat exchanger of the character de 

scribed, a housing having a pair of tube plates, a 
bundle of ?nned tubes supported at opposite ends 
by said tube plates, and ?exible means to support 
the tube bundle intermediate its ends, including 
spacer sleeves snugly embracing the ?nned tubes, 
each sleeve in abutment with adjacent sleeves on 
neighboring tubes, projecting formations on the 
tube ?ns immediately beyond the sleeves for lo 
cating the sleeves against axia? displacement, a 
tube bundle encircling strap engaging the spacer 
sleeves on the outermcst tubes, strap tensioning 
means contracting the strap for crowding the 
sleeves in clamped together relation and a series 
of spaced seating abutments adjustably mounted 
in the wall of the housing and engaged With said 
strap to support the intermediate portion of the 
tube bundle. 

2. In a heat exchanger wherein a housing en 
closes a series of long tubes supported in spaced 
apart tube plates, and each tube has wound there 
on a coiled ?n, means to support the tubes inter 
mediate said tube plates including a tensionable 
strap embracing the intermediate portion of the 
tube assembly and supported by the housing, a 
series of tube spacers engaging several ?n convo 
lutions of each tube and cooperating with said 
strap in clamping the tube assembly and said 
spacers being held against axia? displacement by 
end engagement with deformations in the tube 
?ns. 

3. In a heat exchanger having a series of ?nned 
tubes, ?exible means to brace the tubes from one 
another intermediate their length including a 
plurality of split spacer sleeves embracing the 
tube ?ns, one on each of said tubes, each of said 
sleeves engagíng neighboring sleeves, and a ten 
sionable band encircling the tube assembly and 
engaging the split sleeves on the outerrnost tubes 
to crowd the sleeves together and individually into 
snug ?t with the ñns embraced thereby. ` 

4. In combination, a group of spaced tubes. a 
helical coil of wire helically wrapped on each tube 
and a spacing collar embracing several Wrappings 
of coiled wire intermediate opposite ends of each 
tube, said wires adjacent the ends of the several 
collars having convolutions distorted so as to prc 
ject radially beyond the collar embraced convolu 
tions and thereby restrain axial collar Shift. 

5. In combination, an assembly of spaced tubes 
each having wrapped thereon a coil ?n wire and 
intermediate tube spacer sleeves, each sleeve hav 
ing an internal diameter such as to ?t snugly 
certain of the coils, said wire immediately next to 
the sleeve ends being formed so as to project in 
stop abutment relation with the sleeve ends for 
sleeve retention against axial Shift. ~ 

6. In aheat exchanger having a series of ?nned 
tubes, ?exible means to brace the tubes from one 
another intermediate their length comprising, a 
plurality of contractible spacer sleeves embracing 
the tube ?ns, one on each of' said tubes, e'ach of 
said sleeves engaging neighboring sleeves, and 
tensionable supporting' means for crowding to 
getherand contracting' the contractible spacer 
sleeves'. 4 . 

7. In a heat exchanger' having a series of ?nned 
tubes', ?exible means to brace the tubes from cne 
another intermediate their length comprising, a 
plurality of contractible'spacer sleeves embracing 
the tube ?ns, one on each of said'tubes, each of 

4 said sleeves engaging neighboring sleeves, retainer 



5 
formations carried by the tubes for end engage 
ment with the spacer ríngs to locate the same 
against axial displacement, and tensionable sup 
porting means for crowding together and con 
tracting the contractible spacer sleeves. 

8. In a heat exchanger, a housing, a bundle of 
?nned tubes within the housing, ?exible interen 
gaging spacers sleeved on the ?nned tubes inter 
mediate their ler?tgh, a tensionable band sur 
rounding the tube assembly in the region of said 
spacer sleeves, a series of circumferentiaily spaced 
supporting and locating devices carried by the 
housing and engaged with the band, and means 
for adjusting said devices radially inwardly. 

JOHN RALPH HOLMES. 
ADOLF SCHWARZ. 
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