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Patented Oct. 4, 1949 

UNITED 
MACHINE FOR 

2,483,694 

STATES PATENT OFFICE 
FABRICATING RADATOR, 

FINS 
Thomas B. Echols, Fort Worth, and Robert W. 

Howell, Dallas, Tex.; said. Howell assignor to 
said Echols 

Application January 31, 1947, serial No. 725,638 

This invention relates to machines for forming 
cooling fins for radiator cores employed in cooling 
systems of internal combustion engines, and the 
like, and it has for its principal object the provi 
sion of apparatus for cutting and forming strips 
of sheet metal, such as copper, or other suitable 
materials, and forming the same into narrow 
folds, whereby to space the water tubes and pro 
vide a series offins to radiate heat for dissipation 
by air contacting the fins which, by their asso 
ciation with the tubes, cools the Water circulated 
through the cooling System. 
An object of the invention resides in the pro 

vision of a compact and inexpensive machine in 
which is embodied a simple arrangement of rotary 
dies for cutting and forming air passages in the 
fin assemblies, capable of adjustment for impres 
sions, while the material is fed therebetween. 
Yet another object of the invention is manifest 

in the provision of a novel folding or plaiting 
assembly capable of forming the fins into narrow 
folds without an impression die and, consequently, 
Without impairing or marring the previously 
formed air passages in the fins. . . 

Broadly, the invention contemplates the pro 
vision of a mechanism which is simple in design yet capable of automatically performing opera 
tions ordinarily requiring more complex and ex 
pensive mechanisms 
an attendant. 
While the foregoing objects are paramount, 

necessitating the services of 

other and lesser objects will become manifest as 
the description proceeds, taken in connection with 
the appended drawings wherein: . . . . . 

Figure 1 illustrates the invention in partial 
longitudinal section, taken onlines -l of Fig 
ure 2, showing a roll of strip material, the asso 
ciation of the rotary dies, and folding mecha 
nism. . - y . . . . . . 

Figure 2 is a plan view of the invention illus 
trating the driving arrangement, the upper rotary. 
die, and the path of 
mechanism. . 

Figure 3 is a cross-sectional view of the driving 
mechanism, taken on lines 3-3 of Figure 2, il 
lustrating some of the adjustment features. 

Figure 4 is an elevational view of an adjustable 

the material through the 

sprocket by which the dies and folding mecha 
nism are Synchronized. . . . . . 
Figure 5 is a vertical sectional view taken trans 
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versely through the dual arrangement of rotary 
dies, guide plates and stripper members therefor, 
showing the construction of said dies. 

Figure 6 is a side elevational view of one of the 
rotary dies showing some of the forming units 
removed. Figure 7 illustrates, in perspective, one of the 
cutting and forming units which form the rotary 
dies. - 

Figure 8 fragmentarily shows a perspective ill 
lustration of the top of the stripping element. 

Figure 9 is a fragmentary perspective illustra 
tion of the bottom of the stripping element. 

Figure 10 is a vertical cross-sectional view of 
the folding mechanism taken on lines O-O of 
Figure 11, showing a pair of the opposingly ar 
ranged helical rotors and the driving mechanism 
therefor. - . 

Figure 11 is a transverse sectional view through 
the folding mechanism, taken on lines i-fi of 
Figure 10, illustrating the dual arrangement of 
the helical rotors and the driving mechanism 
therefor. 

Figure 12 fragmentarily shows a metal strip on 
which forming operations have been made by the 
invention, and - 

Figure 13 illustrates the material as the same 
appears from one edge, showing the shaped air 
passages and the folded or plaited form. 
The invention comprises a platform O sup 

ported on parallel horizontal members which 
may be attached to or formed with a plurality of 
legs 2, or other Suitable devices, as illustrated 
particularly in Figure 1. Along one side of the 
platform 0, and also arranged upon the paral 
lel members , are a pair of bearing standards 
3 and 4 which are spaced apart, in the man 
ner shown in Figure 2, and have their bases 5 
and 6 Secured to the horizontal members it by 

40 

45 

bolts 7, or the like. 
A pair of rotary dies 8 and 9, having their 

axes in vertical alignment, are operatively ar 
ranged between the standards.f3 and 4 and have 
their shafts 20 and 2 journalled therein. Each 
of the bearings of the shaft 20 of the upper die 
8 are vertically adjustable by hand wheels 22 on 
threaded shafts 23, shown in Figures 1 and 2, by 
which the die i8 can be adjusted with relation 
to the die 19 and thus vary the pressures as de 
sired. Locking members 24 are threaded upon 



3 
the shafts 23 to secure the same against rotation 
when adjustment is made. 
The dies 8 and 9, which will be described in 

detail presently, are opposingly rotated through 
meshed gears 25 and 26 arranged on the shafts 
2 and 2, the latter extending beyond the end 
of the shaft 20 and having a larger gear 2 
rigidly mounted thereon Which is meshed with a 
relatively small pinion 28 on a shaft 29 Supported 
in bearings 30 and 3 in brackets 32 and 33 se 
cured by bolts 36 to the platform , as illustrated 
in Figures 2 and 3. AV-pulley 35 is arranged on 
the shaft 29 which is driven by a V-belt 36 operat 
ing on the V-pulley 3, of a motor 38, also sup 
ported on the platform () by brackets 39, in the 

5 

O 

l5. 
manner shown Figures 1, 2 and 3, The pulley 
35 is mounted for free rotation on the shaft 23 
and rotates therewith when the clutch 35' is en 
gaged, the latter being Operable by a lever 35d. 
The driven connection between the motor 38 

and the pulley 35 is adjustable through a threaded 
rod 40 operatively arranged through depending 
base flanges 4 of the motor 38 and which slida bly operate along parallel guide rods 42 arranged 
transversely of the motor 38 and secured at each 
end in the brackets 39. By this arrangement 
the motor 38 can be moved to tighten or loosen 
the W-belt 36 as desired. The diameters of the 
pulleys 35 and 37, as well as the gear 27, and 
pinion 28, determine the rotative speed of the 
dies 8 and f 9. . . 

The dies : 8 , and 9, illustrated in detail in 
Figures 5 and 6, comprise a plurality of folming 
units 43 set in spaced circumferential grooves 
44 formed therein and separated in longitudinal 
roWS 45 by bars 46 arranged in grooves 47 formed 
longitudinally of the cylindrical bodies 48 of the 
dies 8 and 9. ... . 
The bars 46 assume a radial arrangement in 

transverse. Section, as shown in Figure 5, and 
the spaces therebetween are tapered in Wardly. 
The units 43 are accordingly formed, as depicted 
in Figure 7, and have their operative faces 
shaped as desired. It is expedient to arrange 
the units 43 in opposing staggered relationship, 
as shown in Figures 5 and 6, and a spacing 
block 49 is inserted beside each in alternate ar 
rangement which also has a cutting edge a, along 
one of its upper edges whereby to provide a cut 
in the material spaced from that made by the 
unit 43, as will presently become manifest. 
The dies 8- and 9 being arranged in their op 

erative relationship illustrated in Figure 5, a strip 
of material 50, preferably copper, is passed there 
between from a roll 51 pivotally supported on a 
suitable shaft 52 journalled at each end in bear 
ings 53 in brackets 54 attached to the parallel 
members f of the main supporting structure, as 
in Figures 1 and 2. The strip of material 56, 
as it leaves the roll 5, is passed between slide 
plates 55 and 56 arranged horizontally and hav 
ing their operative faces in Irelatively close asso 
ciation. - 
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material as it is passed between the members 55 
and 56. 
The plates 55 and 56 extend to the dies 8 and 

9 and each has its outer face b conformably 
curved transversely so as to project into the sub 
stantially triangular space between the dies 8 
and 9 adjacent the meeting faces thereof, as in 
Figure 5. In this manner the material 50 is 
guided directly between the dies 8 and 9, the 
latter impelling the strip of material 50 through 
the invention. 
By reference to Figures 12 and 13 it will be 

come apparent that the material 50 is formed by 
the dies 8 and 9 with uniform arrangements 
of cuts and impressions 62. In performing these 
operations it is characteristic of the material 50 
to cling to the dies 8 and 9 until detached 
therefrom by stripper elements 63 arranged in 

. . Operative association, with the dies opposite the 
20 plates 55 and 56. The members 63 may be iden 

tically formed and their opposing operative faces 
...have longitudinally arranged spaced grooves 64 
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The lower plate 56 is rigidly supported on in- . 
tegral lugs 57 formed on the standards 3 and 
4, as manifest in Figure 1, and is formed to de 

fine integral flanges 58 along each side so that 
the upper plate 55, being narrower, rests between 
the flanges 58 and is capable of being pressed 
downwardly against the material 50, sliding 
along the lower plate 56, under tension as by a 
Spring 59 adjusted by a screw 60 arranged in a 
bracket and having a suitable hand wheel 
or knob 6 thereon, as shown in Figures 1 and 2. 
Thus, any desired tension can be applied to the 

65 
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which accommodate the formed impressions 62 in 
the material 50 while the ribs 65 between the 
grooves 64 engage the surfaces of the material 50 
and guide the same toward the folding mecha 
nism...hereafter described, 

It is desirable that.the opposing outer, faces 66 
of the stripper members 63, at their receiving 
ends adjacent to the dies 8 and 9, have their 
surfaces curved inwardly conforming to the con 
tour of the dies 18 and 49 and project into the 
triangular space between these members oppo 
site the guide plates 55 and 56, as in Figure 5. 
The surfaces 66 have parallel grooves, 67 directed 
longitudinally of the stripper members 63 
through which the units 43 operate, the arrange 
ment - of Spaced fingers 68, at the ends of the 
members 63 extending between the dies and func 
tioning to separate the material 50 therefrom as 
the latter is passed therebetween. The stripping 
elements 63 are illustrated in detail in Figures 
8 and 9. 
The lowermost member 63 is supported upon 

integral lugs-69 formed on the standards 3 and 
14, similar to the lugs.51 supporting the plates 55. 
and 56, while the upper member 63 is secured to 
its mate by cap screws 10, or the like, shown in 
Figure 2. . . . . . . . 

The material 50, after passing between the dies 
8. and 19, is moved longitudinally along between 
the stripper elements. 63 from which it enters the folding or plaiting assembly whereby the strip of 
material 50 is formed into a uniform arrange 
ment of narrow folds 7, as apparent in Figures 
12 and 13. The folding assembly is illustrated in 
detail in Figures 10-and-11 and comprises a gear 
housing 12 which is preferably formed from a 
Solid piece of metal, or other suitable material, 
and has a horizontally positioned elongated open 
ing 73 therethrough of sufficient depth, to permit 
the passage of the folded material 50 there 
threugh. . . . . . . . . 

Above and below the openings 73 are grooves 
74 arranged longitudinally of the opening 73 and 
along one side of each groove a recess 5 is 
formed, as shown in Figures 10 and 11. 
opening 73, the grooves 74 and the recesses 5 are 
closed on one end by a plate 26, as apparent in 
Figure 11, which will be hereafter described in 
greater detail, 
A dual arrangement of folding elements, com 

prising a plurality of helically grooved rotors T. 
and 78, is operatively supported in the housing 
72. The rotors T1 and 18 have their axes in hori, 

.The 
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zontal alignment above and below the opening 
73, in the manner shown particularly in Figure 
11, their spindles 79 extending through the re 
cesses 75 and the grooves 74 and journalled in the 
housing 12. A small gear or pinion 80 is formed 
on each of the spindles 79 and each series of the 
pinions 80 are meshed with a series of gears 8f 
"pivotally arranged in the grooves 74 in the se 
quences illustrated in Figure 11, above and below 
the opening 73. . . . . . - - - - - - - 

. It will be observed that the helical grooves 82 
of the -upper series of rotors 77 have right-hand 
spirals, while the opposite series 78 have left 
hand Spirals and each series rotates in opposite 
directions, the rotors 77 rotating clockwise, as 
Viewed in the illustration shown in Figure 11, 
While the rotors 8 rotate anti-clockwise. This 
arrangement is accomplished by the opposite ro 
tation of the gears 83 and 84 which are inter 
meshed, as shown in Figure 11. The gear 83 is 
meshed with the upper series of gears 8 while 
the gear 84 is meshed with the lower series, the 
closure plate 76 being formed to provide suitable 
openings 85 whereby the gears 8 can be oper 
atively presented to the gears 83 and 84. 
The gear 83 is mounted on a stub shaft 86 

journalled in a bearing 87 and is driven by the 
gear 84 on a stub shaft 88 supported in a bear 
ing 89 and on the end of said shaft a bevelled 
pinion 90 is arranged which is meshed with an 
other bevelled pinion 9 on a stub shaft 92 whose 
bearing 93 is arranged in a right-angular por 
tion 94 of a bracket 95 in which the bearings 87 
and 89 are supported, as apparent in Figures 2 
and i0. 
The Shaft 92 is driven by a Sprocket 96 ar 

ranged thereon and a chain 97 which is opera 
tively arranged about a sprocket 98 on the shaft 
2 between the gears 26 and 27, previously de 
Scribed, as illustrated in Figures 2 and 3. The 
folding assembly is driven, therefore, from the 
shaft 2 by which the dies 8 and 9 are oper 
ated, proper R. P. M. for each unit of the struc 
ture having been determined, and the dies can 
be synchronized with the folding assembly by an 
eccentrically mounted sprocket 99 Supported on 
a bracket 100 rising from the platform 0, as 
shown in Figures 1, 2, 3 and 4. 
The sprocket 99 is engaged by the chain 91, 

as exemplified in Figure 4, and is adjusted by 
rotating its eccentric pivot of by a lever f02, 
shown in Figure 2. By a slight shifting of the 
pivot 10 to change the relationship of the 
sprocket 99 with the chain 97 the operative syn 
chrony of the dies with the folding assembly can 
be varied as desired. 
The opposite ends of the spindles 19 are jour 

nalled in a closure 03 attached to the housing 
72 and which embraces both arrangements of 
rotors TT and 78, as illustrated in Figures and 
O. The member 03 is formed with a narrow 

horizontally arranged passage fo4 opening into 
the chamber 05 in which the rotors TT and 8 
operate and which in turn, opens into the open 
ing 73 in the housing 72. The passage 04 is 
arranged in alignment with the operative grooved 
faces of the members 63 so that the material 
50 is directed into the passage 04 as it leaves 
the stripper elements 63. 
To accomplish the folding operation and the 

form illustrated in Figures 12 and 13 it is nec 
essary to manually form the first fold 7 and 
then insert the same into the spiral grooves 82 
of one of the sets of rotors 77 or 78 whereupon 
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6 
cally, the material 50 being urged toward and 
into the folding assembly by the dies 8 and 9. 
The folding or plaiting operation is continued by 
the continuous movement of the opposing ar 
rangement of the spiral grooves 82. The mate 
rial 59 is constantly fed into the roller assem 
blies 7 and 78 by the dies 8 and 9 which cut 
into the material and have a positive grip 
thereon. 
The formed material 50, upon passing through 

the opening 73, will move onto a chute 06 along 
which it travels to a suitable receptacle or to a 
bench for other operations as desired, 

It is contemplated that an automatic switch. 
control 07 be provided by which the current 
can be shut off and the motor stopped when the 
roll 5 is exhausted. The last of the material 
50 will drop upon the control 07 and close a, 
Solenoid circuit (not shown) to actuate the motor 
circuit. This arrangement will permit the in 
Wention to be operated without a constant at 
tendant without hazard. 

Manifestly, the structure herein shown and de 
Scribed is capable of considerable changes and 
modifications without departing from the spirit 
and intent of the invention or the scope of the 
appended claim.S. 
What is claimed is: 
1. In a machine for forming fins for radiators 

from a strip of metal, in combination with a base 
having a pair of coacting rotary dies supported 
thereon, a pair of guide plates for guiding said 
strip between said dies, removable means on said 
dies perforating said strip and forning impres 
Sions therein, a pair of stripper plates adjacent 
Said die members opposite said guide plates strip 
ping Said strip from said dies, a folding mecha 
nism Supported on said base and comprising up 
per and lower sets of parallel rotary helically 
grooved elements having their axes aligned with 
Said strip whereby to automatically form said 
Strip into narrow folds as the same is advanced 
by Said dies when the strip is manually pro 
jected into one of said sets of elements, means 
for rotating said dies and folding elements, and 
means for adjustably synchronizing said dies and 
Said folding elements. 

2. In a machine for forming fins for radiator 
cores, in combination with a supporting base and 
a. pair of rotating die members capable of form 
ing perforations and impressions in a strip of 
metal, a pair of guide plates spaced to accom 
modate said strip and direct the same between 
Said die members, a pair of stripper plates ar 
ranged adjacent to said die members opposite 
Said guide plates for stripping said material from 
Said die members after the said material has 
passed therebetween, upper and lower series of 
helically grooved rotating folding elements hav 
ing thcir axes aligned with said strip of mate 
rial and engageable therewith, and means driv 
ing said assembly. 

3. In a machine for forming radiator fins, in 
combination with a supporting base having 
means thereon for Supporting a roll of strip 
material operatively arranged thereon, a pair of 
cooperating rotary dies mounted on said base 
and having elements thereon for perforating said 
material and forming impressions thereon, means 
guiding said material between said dies, strip 
ping elements arranged opposite said guide means 
Stripping said material from Said dies, and guid 
ing Same in its passage therefrom, a plurality of 
vertically spaced arrangements of rotary folding 

the folding operations will continue automati- 75 elements, each having a helical groove formed 



2,488,694 
-7 S 

therein and operatively engageable with said strip 
as the same is moved thereinto, the said fold- REFERENCES CTE) 
ing elements having their axes arranged longi- The following references are of record in the 
tudinally of said strip of material, means for file of this patent: 
adjusting said dies and synchronizing said fold- 5 UNITED STATES FATENS ing elements therewith, and means driving said 
dies and said folding elements. Number Name Date 

1,000,144 Beebe ------------- Aug. 8, 1911 
THOMAS B. ECHOLS. 1379,005 Eigh ----------- - May 24, 1921 
ROBERT W. HOWELL. o 1,484,600 Witte ------------- Feb. 19, 1924 

1704,321 Hazen ------------ Mar, 6, 1929 
2,071,584 Shippy ------------ Feb. 23, 1937 


