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My invention relates to heat exchange sur 
faces. 

Objects and advantages of my invention will 
become apparent as the following description 
proceeds, and the features of novelty which 
characterize my invention will be pointed out 
With particularity in the claims annexed to and 
forming a part of this specification. 

For a better understanding of my inventon, 
reference may be had to the accompanying draw 
ing in which Fig. 1 is a view showing a fluid 

0. 

Conveying conduit equipped with a heat ex 
change surface formed according to my inven 
tion; Fig. 2 is a view of one of the heat exchange 
members shown in Fig. 1; Fig. 3 is an enlarged 
detail view of a part used in the assembly of the 
heat exchanger shown in Fig. 1; Fig. 4 is an en 
larged perspective view of a portion of the heat 
exchange element illustrating the method of 
assembly; Fig. 5 is a view of a modification of 
the arrangement illustrated in Figs. 1 to 4; and 
Fig. 6 illustrates another embodiment of the in 
vention. 

I have provided a heat exchanger or body to or 
from which heat is to be transferred Such as a 
fluid conducting member to having heat trans 
fer members i . The heat transfer members i 
are fastened to the member 10 as by means of a 
base member or securing strip f2, the edges 
thereof being rolled over the securing or anchor 
ing, portions 3 of the heat transfer or fin mem 
bers ff, the assembly being soldered or otherwise 
suitably secured to the fluid conducting mem 
ber 0. - 
A large portion of the temperature drop from 

the temperature of a fin surface to the tempera 
ture of the fluid flowing in contact with the fin 
surface occurs in the region immediately adja 
cent the fin, this region often being called the 
boundary layer. The thickness of this layer is a 
function of the distance from the leading edge 
of the fin in the direction of fluid flow. The heat 
flow in this region decreases as the thickness of 
the boundary layer increases. For high rates of 
heat exchange it is desirable to keep the boun 
dary layer thin and to mix frequently the 
boundary layer and the main body of fluid. This 
may be accomplished by providing a plurality of 
spaced-apart fins of relatively small perimeter or 
cross section at various angles to the air flow and 
arranged to present as many edges as possible to 
mix or divide the flow of fluid into a large nun 
ber of thin strata. The accomplishment of these 
purposes is described hereinafter. 

have illustrated a suitable type of fin, best 
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shown in Fig. 2, having an inverted substantially 
U-shape. The fin f is provided with a heat 
transferring portion 4. The free ends of the fin 

are formed into anchoring portions 3, in any 
suitable manner as loops, for example. The fin 

as illustrated in the drawing may be formed of 
wire, the anchoring portions 3 being illustrated 
in the form of eyelets. A fin such as that illus 
trated in the drawing may be suitably formed in 
an automatic wire bending machine. Any suit 
able material may be used for the fin f, copper 
being particularly suitable for it is easily fastened 
to a heat exchange body to such as a tube as by 
soldering and is a relatively good heat conductor. 
In order to secure the fins to a heat ex 

change member such as the conduit (0, I have 
provided strips 2 of suitable material, such as 
copper for example. The strips 2 are provided 
with longitudinally spaced openings 5, illus 
trated as transverse substantially parallel slits, 
for purposes to be described, the slits or openings 
15 being disposed so as to leave a margin around 
the edges of the strip 2. As shown in Fig. 4, 
the edges of the strip 2 are suitably bent, as by 
a rolling process in an automatic machine, into 
engagement with the eyelet or anchoring por 
tion 3. 
Thus, in assembling the heat exchanger ac 

cording to my invention, a plurality of fins or 
heat transfer members are arranged in 
spaced-apart substantially parallel positions as 
by means of a suitable fixture having slots there 
in to receive and support fins in the desired 
positions. The slotted strip 2 is then placed in 
engagement with the anchoring portions 3. 
Next, the edges of the strip. 2 are shaped as by 
rolling or bending around the anchoring por 
tions 3 in order to secure the fins to the base 
member or strip f2. A strip of solder 6 is 
placed transversely of the slits 5 and extending 
through the aligned fins adjacent the anchor 
ing portions 3 thereof. 
The above described assembly may be formed 

of any length and Wound on reels, if desired. 
The assembly may be placed on a heat exchange 
member, such as the tube, 0, in any suitable ar 
rangement, as a helically wound one, at any suit 
able pitch, as illustrated in Fig. 1. At this stage, 
the assembly is heated until the solder 6 melts. 
and runs through the slits 5 thereby soldering 
the base member or strip 2 to the heat exchange 
member 0. 

In Fig. 5 have illustrated a modification of the 
above-described invention in which strips are 
rolled at the edges thereof before the fins are 
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applied. The fins may be formed as above 
and slid along the troughs formed at either edge 
of the strip f. It will be seen that the finished 
product will be similar to that illustrated in Figs. 
1 to 4, inclusive, although it may be desirable to 
press the edges of the strip f into more positive 
engagement with the anchoring portions 3 after 
the fins f have been slid to the desired positions 
with respect to the strip 7. 

In Fig. 6 I have illustrated a modification of 
my invention having the same heat transfer elle 
ments if illustrated in Figs. 1 to 5, inclusive. 
Instead of using a strip. 2 to assist in assembling 
the heat exchanger and to help maintain the 
members in intimate thermal association with 
the body fo' to which or from which heat is to be 
transferred, I provide wires 8 which, during as 
Sembly, are associated with the anchoring por 
tions 3 of the elements ff. 
invention illustrated in Fig. 6, the elements if 
are preferably arranged with portions 3 in the 
form of eyelets or loops in alignment, as by means 
of a suitable slotted fixture, and Wires 8 passed 
through the loopS. The assembly is then de 
posited on the surface of the body O, a strip of 
solder 6 passed between the ends of the mem 
bers f adjacent the body for and securing 
portions 3 and the assembly heated until the 
solder flows into engagement with portions 3, 
wires 8 and body O'. The portions 3 may be 
of any Suitable design, and if the eyelet form is 
chosen, the wire defining the eyelet or loop may 
be pressed into engagement with wires 8, and 
thereby hold the assembled members in the 
desired spaced-apart relationship following which 
the assembly may be soldered to the body O'. 
While I have shown a particular embodiment 

of my invention, I do not desire my invention to 
be linited to the particular construction shown 
and described and I intend in the appended 
claims to cover all modifications within the spirit 
and Scope of my invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States, is: 
1. A method of forming a heat exchanger in 

cluding a body to or from which heat is to be 
transferred comprising forming a plurality of 
heat transfer members with heat transfer por 
tions and anchoring portions, providing a strip 
of heat conductive material with a plurality of 
longitudinally spaced openings, assembling a plu 
rality of said members in spaced-apart relation 
ship, bending the edges of said strip into en 
gagement with Said anchoring portions of said 
members, placing solder adjacent said openings 
and Said anchoring portions, disposing said as 

In the-form of my 
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sembled members and strip adjacent said body 
and fastening said assembly to said body by heat 
ing said assembly until said solder runs through 
said Openings into contact with the surface of 
said body. 

2. A method of forming a heat exchanger in 
cluding a body to or from which heat is to be 
transferred comprising forming a plurality of 

> heat transfer members with heat transfer por 
tions and anchoring portions, providing a strip 
of heat Conductive material with a plurality of 
transverse substantially parallel slits, assembling 
a plurality of said members in spaced-apart re 
lationship, bending the edges of Said strip into 
engagement with said anchoring portions of said 
members, placing solder adjacent said slits and 
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said anchoring portions, disposing said assembled 
members and strip adjacent said body and fas 
tening said assembly to said body member by . 
heating Said assembly until said solder runs 
through said slits into contact with the surface of said body. 

3. The method of forming a heat exchanger 
including a heat exchange member having a 
helically wound heat transmitting element com 
prising, forming a plurality of wire members into 
an inverted substantially U-shape with anchor 
ing portions on the ends thereof, providing a strip 
of relatively good heat conductive material with 
a plurality of transverse substantially parallel 
slits, assembling a plurality of said members in 
spaced-apart relationship, enclosing said an 
choring portions of said members in Said strip 
by bending the edges of said strip into engage 
ment with said portions, placing a strip of Solder 
along said strip and adjacent the open ends of . 
said members, winding said assembly on said 
heat exchange body to the desired length, and 
fastening said assembly to said body, said last 
mentioned step comprising heating said assem-. 
bly and melting Said solder whereby said solder 
runs through said slits into contact with the 
Surface of said body adjacent said strip. 

4. In a heat exchanger comprising a fluid con 
veying conduit, a base element disposed in inti 
mate thermal association with said conduit and 
having edges, and a plurality of spaced-apart 
Wire members bent to form substantially U 
shaped heat transfer members, the ends of said 
members being provided with anchoring portions, 
the edges of said base member being constructed 
and arranged to engage said anchoring portions, 
Said anchoring portions and said base member 
being fastened by soldering or the like to said 
Conduit. - 
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