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RADIATOR FIN-TUBE CONSTRUCTION AND 
‘ METHOD 

This application is an improvement on my US. Pat. 
No. 3,693,710. 
This invention relates to a new and improved folded 

fin construction for radiators wherein a ribbon of thin 
sheet metal such as copper is formed in patterns of lou 
vers with gaps between the louvers and with preferably 
rectangular perforations in a second pattern centered 
in the gap between the louvers, the ribbon being folded 
back and forth upon itself with the fold located to ei 
ther side of the second pattern of holes so that there is 
a relatively ?at perforated surface between the folds 
which abutts a radiator tube. The ?at surface provided 
greater heat conducting contact between the tin mate 
rial and the tube. Further, solder on the outside surface 
of the tube, when suitably heated, ?ows by capillary ac 
tion into the perforations and upon cooling forms heads 
similar to rivet head which produce a better bond be 
tween the ?n and tube. 
A feature of the invention is the forming of the so 

called second pattern of holes along the middle» of the 
gap between the louvers on the ribbon. In addition to 
forming the perforations required for bonding, the rect 
angular perforations provide rigidity so that when the 
ribbon is folded there are substantially right angle 
bends on either side of the pattern of holes and the area 
where the holes occur is relatively ?at, all for the pur 

‘ pose heretofore described. 

Still another object of the invention is to provide a 
radiator core structure consisting of tubes and ?ns with 
improved heat transferance from the tubes to the ?ns 
and a more secure bond between the ?ns and the tubes, 
so that in the use of the radiator the bond will withstand 
repeated and extreme pressure and temperature varia 
tlons. 

Another feature of the invention is the provision of ‘ 
apparatus hereinafter described in detail for fabricating 
the fin stock rapidly and ef?ciently without danger of 
the ribbon of stock being ruptured and without danger 
of the folds being improperly formed. 

‘ A still further object of the invention is to provide a 
method whereby the louvers and holes are formed in 
the arrangement heretofore described as the ribbon of 
metal is fed through ?rst stand rollers and then to slow 
down the advance of the ribbons so that the folds form 
initially at the ?at portions of the ribbon, the degree of 
folding increasing until the ?at surfaces are fabricated 
as has heretofore been described. 
Other objects of the present invention will become 

apparent upon reading the following speci?cation and 
referring to the accompanying drawings in which simi 
lar characters of reference represent corresponding 
parts in each of the several views. 

In the drawings: 
FIG. I is a top plan view of the apparatus of the pres 

ent invention being partially broken away to reveal 
parts of the machine below the upper level thereof. 
FIG. 2 is a vertical sectional view taken substantially 

along the line 2-2 of FIG. 1. 
. FIG. 3 is an enlarged fragmentary sectional view 
through the ?rst stand rollers. ‘ 1 

FIG. 4 is a transverse sectional view through one of 
the rollers. 
FIG. 5 is a view taken substantially along the line 

5-5 of FIG. 3. 
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2 
FIG. 6 is a view taken substantially along the line 

6-6 of FIG. 5. 
FIG. 7 is a side elevational view of a portion of the 

structure of FIG. 2 in enlarged scale. 
Fig. 8 is a side elevational view through an automo 

bile radiator formed in accordance with the present in 
vention. 
FIG. 9 is a fragmentary sectional view taken substan 

tially along the line 9-9 of FIG. 8. 
FIG. 10 is a fragmentary sectional view taken sub 

stantially along the line 10-10 of FIG. 8. 
FIG. 11 is a greatly enlarged sectional view of a por 

tion of the structure of FIG. 10 showing the contact be 
tween the ?n structure and a tube and the solder bond 
between the same. - 

Directing attention ?rst to the apparatus best shown 
in FIGS. 1-7, a base plate 21 is provided extending sub 
stantially the entire length of the machine to which var 
ious vertical and horizontal members are attached by 
means of machine screws. Proceeding from top to bot 
tom, as viewed in FIGS. 1 and 2, ?rst roll stand 22 feeds 
the ribbon of sheet metal from top to bottom and perfo 
rates the same. Said stand 22 is mounted on front and 
rear vertical guides 23 which are attached to base plate 
21 by any suitable means. Between the guides 23 is a 
bottom rest 24 likewise fastened to plate 21 and ex-_ 
tending vertically upwardly to about the line of feed of 
the ribon 106. At the top, the guides 23 are intercon 
nected by longitudinal connectors 26.- Rotatably 
mounted in stand 22 are top and bottom shafts 27, 28 
each having at either end a bushing 29. Bushings 29 are 
received in top and bottom bushing holders 31 pro 
vided with inner and outer ears 32 so that the shafts 27, 
28 are vertically movable in the gap between the guides 
23 and a ?at on the bottom of the lower holder 31 rests 
on the top of rest 24. To accommodate different thick 
nesses of sheet metal stock with which the apparatus is 
used, interchangeable spacers 36 are positioned be 
tween the holders'31 governing the distance between 
the shafts 27, 28.'To apply the requisite pressure to 
hold the shafts in position a hold-down or pressure 
screw 37 is theaded through connector 26 and has a 
spring 38 bearing against the top of upper holder 31. 
Shafts 27, 28 rotate together and carry at their outer 
ends gears 33. A lateral extension of upper shaft 27 
comprises a drive shaft 34 which is driven by an electric 
motor and gear reduction box (not shown). The same 
motor drives the entire apparatus. 
‘Each shaft 27, 28 carries an end collar 39 immedi 

ately inward of bushing 29 and between the end collars 
39 are die collars 41, here shown as three in number. 
Formed on the exterior of collars 41 are louver dies 42' 
which cut and bend the sheet metal stock into the lou 
vers in a pattern. It will be understood that one of the 
louver dies is male and 'one female‘ and that these are 
staggered. Formed in collars 41 are radial slots 43. Fit 
ting in slots 43 between the end collars 39 are male 
combs 44 alternating with female combs 46. The 
combs 44, 46 are held in place by retainer screws 47 
which are threaded into one of the collars 39 and have 
points bearing against the ends of the combs. The 
combs are thus locked in position. The male combs 
have male teeth 48 and the female combs female teeth 
49, as best shown in FIGS. 4 and 6. These perforate the 
sheet metal stock in rectangular preforations which ex~ 
tend lengthwise of the direction of movement of the 
ribbon. 
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At the intake side of the ?rst stand 22 (i.e., to the top 
as viewed in FIGS. 1 and 2) is a ribbon guide extension 
51 on either side of the machine and fastened to the 
rearward guide 23. The extensions 51 are intercon 
nected by a cross rod 52 and carry ribbon side edge 
guides 53 which are spaced apart along rod 52 the 
exact distance of the ribbon being fed and are so lo 
cated that the ribbon is fed between the appropriate 
collars 41. It will be understood that ribbons of differ 
ent widths are used depending upon the customer’s de 
mand and that by-and-large a single set of rollers at the 
first stand will accommodate a wide variety of different 
ribbon widths and patterns. 
immediately to the left of ?rst stand 22, as viewed in 

FIGS. 1 and 2, are top hold-down plate 56 having a for 
ward edge 57 and a bottom hold-down plate 56a. The 
plates 56, 56a are horizontal and are spaced apart 
about the width of the material making up the ribbon 
after it has been perforated. The forward edge 57 of top 
plate 56 is spaced rearwardly of second roll stand 61; 
and,‘ as hereinafter explained, by reason of the gap be 
tween the edge 57 and the stand 61 the initial folds in 
the ribbon stock occur in this gap. 
Second roll stand 61 is formed with front and rear 

guides 62 on either side bolted to base plate 21 and is 
further provided with a bottom rest 63 intermediate 
guides 62. At the top, longitudinal connector 64 bolted 
to the top of the guides 62 holds the parts in alignment. 
Stand 61 has vertically aligned transverse top and bot 
tom shafts 66, 67 each provided at each end with a 
bushing 68. Each bushing is received in a bushing 
holder 69 having projecting inner and outer/forward 
and rear ears 71 which bridge the guides 62 so that the 
shafts 66, 67 may move vertically between guides 62 
and the downward movement is limited by rest 63. 
Pressure adjustment screw 72 threaded through con 
nector 74 engages the upper bushing holder 69 and de 
termines the vertical position thereof. Shafts 66, 67 
carry at at least one outer end gear 73 and one of the 
gears 73 is connected by means of idler gear 74 to one 
of the gears 33 so that the shafts 27, 28 and 66, 67 turn 
synchronously. Each shaft 66, 67 is formed with splines 
which provide top and bottom stars 76, 77 each having 
a plurality of radial arms 78. The number of arms 78 is 
fewer than the number of combs 44, 46 (i.e., 10 vs 12) 
and the diameter of the stars is considerably less than 
that of the combs 44, 46. Hence the peripheral speed 
of the teeth on the combs 44, 46 is greater than the pe 
ripheral speed of the arms 78. As is best shown in FIG. 
2, the centerlines of stars 76, 77 are spaced apart so 
that there is no intermeshing similar to that of gears. 
The function of the arms 78 is primarily to engage the 
ribbon of sheet metal as it enters the second stand 61 
and retard its movement relative to the movement im 
parted by the ?rst stand. Since there is a gap forwardly 
of edge 57, the result is that the ribbon of material 
folds, forming initial folds 111 which are less than right 
angle and later forming right angle folds. The second 
function of stars 76, 77 is to insure that the material is 
fed properly beyond the second stand. 
Third roll stand 81 has top and bottom side plates 82, 

82a-on either side of the machine which support oppo 
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is bolted to forward guide 62 of the second stand. On 
either side is a horizontal extension 98 bolted to for 
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ward guide 62 and which carries the top slide plate 82. v 

4 
There is a vertical slot (not shown) in the side guide 62 
where extension 98 is attached to provide for vertical 
adjustment. Bottom shaft 83 at either end is journaled 
in side plate 82a. Top shaft 83 at either end carries an 
eccentric bushing 86 which is rotatably journaled in 
side plate 82. Adjustment screw 87 threaded into side 
plate 82 bears against bushing 86, and by turning screw 
87 the vertical position of shaft 84 may be adjusted. 
Horizontal bottom plate 88 formed with openings 89 
underlies shaft 83 and is secured to base plate 21. Hori 
zontal top plate 91 is bolted to plates 82 and is disposed 
below shaft 84 and is spaced above plate 88 a variable 
distance depending upon the material being formed. 
Top plate 91 has rearward extending combs 92 which 
are interposed between shafts 83, 84 and prevent the 
material being handled from wrapping around the 
shafts. 
Side edge guides 93 are adjustably positioned on rod 

95 supported by extensions 98. Guides 93 hold the ma 
terial aligned. Also supported on extensions 98 is cross 
tie 96 from which top hold-down plate 94 extends for 
wardly to adjacent shafts 83, 84. 
The periphery of each shaft 83, 84 carries a plurality 

of rubber or rubber-like rings 97 which are ?xed in 
such manner as to ?t in the spaces where there are no 
perforations 108 or louvers 107 formed on the ribbon 
106 being handled. The shafts 83, 84 are not power 
driven. The rubber rings 97 create a frictional resis 
tance to movement of the stock through the machine 
and insure that the stock is folded in a manner hereinaf 
ter described. 
Forward of third stand 81 is a cut-off stand 101 which 

contains a blade actuated by cylinder 102 to cut the 
stock into required length. The details of cut-off stand 
101 are conventional and are not herein described in 
detail. 
As is explained in my US. Pat. No. 3,693,7l0, and 

particularly referring to FIG. 8 of the drawings of said 
patent, an alternative form of apparatus, which is stan 
dard in radiator ?n rolling equipment, employs modi 
fled star wheels 42, 43 in which the means for forming 
perforations are installed. As will be readily understood 
by one skilled in the art, the pins 47 of said prior patent 
may be replaced with male combs 44 of the present in 
vention and the recesses 48 of said prior patent may be 
replaced with the female combs 46 of the present in 
vention. The louver-forming dies 42 of the present in 
vention may be installed on the flanks of the stars of 
said prior patent star wheels. Such alternate star wheels 
may be incorporated in the present invention in the 
?rst stand of the apparatus, replacing the rollers replac 
ing the dies 42 and combs 44 and 46 and the collars 41. 
The ribbon stock 106 is fed from such ?rst stand be 
tween the plates 56, 56a and into the second stand. The 
principle of operation of the modified apparatus is es 
sentially the same as has been described with reference 
to FIGS. 1-7 of the accompanying drawings. 

Directing attention now to the method of the present 
invention, a thin ribbon 106 is provided, the width of 
the ribbon and its thickness depending upon the speci 
?cations of the radiator to be formed. A preferred ma 
terial of construction of ribbon 106 is copper, since it 
is heat conductive and easily worked and also has an 
af?nity for solder. The ribbon 106 is fed from top to 
bottom as viewed in FIGS. 1 and 2, and the speed is 
controlled by the speed of rotation of shafts 27, 28. As 
the ribbon 106 is fed through the ?rst stand, two opera 
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tions are performed thereon. Louvers 107 are cut and 
outwardly bent by the louver dies 42 which are formed 
on the periphery of the die‘collars 41. The die collars 
42 are formed with gaps there-between, and in the cen 
ter of each gap are combs 44, 46 which cooperate to 
form in the ribbon 106 holes 108 which are rectangu 
lar, having their longer dimension in the direction of 
feed of the ribbon 106. The cutting of the holes 108, as 
best shown in FIGS. 3, 5 and 6, forms cusps 109 which 
rigidify the material around the holes 108, thereby pro 
viding resistance to bending. As the ribbon approaches 
the second stand, because the second stand has a lower 
peripheral speed than the ?rst stand, incipient folds 
111 of less than 90° are formed in the ribbon. After 
passing through the second stand, the ribbon is further 
retarded by the third stand and this causes the ribbon 
to assume a shape, as best shown in FIG. 11, wherein 
the area between the louvers 107 is formed with right 
angle folds 112 and ?ats 113 between the right angle 
folds which are at right angles to the portion of the rib 
bon carrying the louvers 107. An important difference 
between the ribbon of the present invention and that of 
the prior US. Pat. No. 3,693,710 is that instead of 
being rounded, the areas 113 between the louvered 
portions are ?at and at right angles. 
A conventional radiator core is shown in FIG. 8 hav 

ing pluralities of tubes 116 preferably of oblong shape 
with rounded corners between which the ?ns are inter 
posed. Directing attention again to FIG. 11, the flat 
portion 113 is ?at against the side of tube 116 so that 
heat transferance is at a maximum. Ordinarily, the 
tubes 116 are coated with solder and after the ?ns are 
in place against the tubes 116, the assembly is heated 
in a furnace so that the solder melts. The cusps 109 sur 
rounding the holes 118 assist the capillary action, draw 
ing a portion of the solder 117 from the side of the tube 
116 through the hole 108 and beyond. When the as 
sembly is cooled by removal from the furnace, heads 
118 of solder form- around the cusps 109 and securely 
lock the ?ns relative to the tubes 116. Severe heat and 
pressure conditions exist in modern radiators and the 
formation of the heads 118 resist breakage which might 
otherwise occur under the stress conditions. 
What is claimed is: 
1. Apparatus for forming radiator ?n stock from a 

thin ribbon of sheet metal comprising a frame, a ?rst 
stand having an upper rotary member and a lower ro 
tary member rotatably mounted in said frame in verti 
cal alignment, means for rotating said rotary members 
together, said rotary members having mating louver 
forming dies and transverse mating combs, alternate 
combs formed with pluralities of male and female 
teeth, said teeth shaped to form rectangular holes in 
said ribbon as it is advanced by said rotary members 
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6 
said dies and combs positioned in said rotary members 
to form on said ribbon longitudinally elongated louvers 
separated by short gaps and rectangular holes in said 
gaps, there being narrow areas at said gaps between 
said holes and said louvers, a second stand comprising 
at least one star-shaped roll rotating synchronously 
with said rotary members and hold down plates be 
tween said stands, one said plate terminating spaced 
from said second stand, said star-shaped roll positioned 
to be engaged by said ribbon and having a peripheral 
speed less than that of said rotary members to reduce 
the linear speed of said ribbon and cause the ribbon to 
form incipient folds at said narrow areas as said ribbon 
travels from said rotary members to said star-shaped 
roll; and a third stand having means to form said ribbon 
into a shape with parallel ?rst panels each formed with 
louvers and ?at short second panels containing said 
holes, said ?at panels perpendicular to said ?rst panels. 

2. Apparatus according to claim 1 in which each said 
rotary member is a roller, said dies formed on said rol‘ 
ler and said dies separated by peripheral transverse ar 
cuate spaces between adjacent dies, said combs re 
cessed into said spaces and occupying most of said 
spaces with narrow areas to either side of said combs 
where said ribbon is formed imperforate. 

3. Apparatus according to claim 2 in which each said 
roller comprises a shaft, a plurality of die collars on said 
shaft, a pair of end collars on said shaft on the outsides 
of said die collars, means to cause all of said collars to 
rotate with said shaft, said die collars formed with 
aligned radial slots to receive said combs, said die col 
lars formed with alternating male: and female louver 
dies. 

4. Apparatus according to claim 3 in which one of 
said collars is formed with tapped holes to receive set 
screws bearing against said combs to lock said combs 
in place in said rollers. 

5. Apparatus according to claim 3 in which said 
frame is formed with a vertical slot and which further 
comprises a bushing around each said shaft, 21 bushing 
holder receiving each said bushing, cooperating means 
on each said holder and the margin of said frame on ei 
ther side of said slot guiding said rotary member for 
movement toward and away from the opposite rotary 
member, and adjustable means for applying pressure to 
move the axes of rotation of said rotary members to 
ward and away from each other. 

6. Apparatus according to claim 5 which further 
comprises replaceable spacers interposed between 
bushing holders to limit the minimum distance between 
said rotary members, said spacers being of ‘different 
thicknesses. 

* * * * >l= 


