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This invention relates to a forming a 
chine for making strips of metal having cer 
tain peculiarities of structure to render the 
'same suitable for use as radiating fins in 

5 connection with the corrugated walls of 
s water tubes in radiators commonly employed 

for cooling the water of gas engines. 
It is the purpose of this invention to pro 

vide an improved forming machine of this 
10 character having greater capacity and 

adapted to operate on a strip of metal so as 
to provide the same with corrugations cor 
responding to and interlocking with similar 
corrugations on the water tube walls, and 

15 also with radiating wings, lugs or ears which 
are of peculiar form and struck out of the 
metal constituting the inclined webs of the 
strip and thereby increase the radiating ef 
ficiency for a given amount of metal. 20. In the accompanying drawings: . 

Figure 1 is a E. of a forming 
machine embodying our improvements. 

Figure 2 is a top plan view of the same. 
Figure 3 is a fragmentary side elevation 

of the machine viewed from the side op 
posite to Figure 1. . . . Figure 4 is a fragmentary vertical longi 
tudinal section, on an enlarged scale, of the 
machine. - 
- Figure 5 is a fragmenta 
verse section, on an enlarge 
line 5-5, Fig. 4. 

Figure 6 is a vertical cross section taken 
on line 6-6, Fig. 4. 

7 is a vertical section taken on 
line.7-7, Fig. 6. 

vertical trans 
scale, taken on 

Figure 8 is a fragmentary perspective 
view of the adjustable take-up gear wheel. 

Figure 9 is a fragmentary side elevation 
40 of the take-up gear wheel and the compariion 
... gear wheel meshing therewith. - 

Figure 10 is a fragmentary vertical longi 
tudinal section of the cutter mechanism 

- showing the position of the parts in the cut 
45 tig position. 

Figure 11 is a similar view on an enlarged 
scale showing the corrugated strip gripped 
by the cutter mechanism preparatory to cut 
''', the same. so Figure 12 is a vertical cross section taken 

... on line 12-12, Fig. 11. . . . . . . 
Figure 18 is a fragmentary side elevation, - 

:- - 

the slo 

wings, lugs or ears 
CY 

1985. Serial ?o. 38,088. 

partly insection of the cutter mechanism showing the parts in the cutting position 
corresponding to Figure 10. . . 

Figures 14 and 15 are fragmentar 
views, full size, of the die wheels whereby 
the strips of metal are corrugated and pro 
vided with radiating wings, lugs or ears. 

Figures 16 and 17 are vertical sections 
taken on the correspondingly numbered lines 
in Figures 14 and 15. 

Figure 
section of the radiator fin produced by our 
improved forming machine. . . . . 

Figure 19 is a Rege view of a fin ished portion of this strip. . . 
Figures 20, 21 and 22 are fragmentar 

vertical sections taken on the correspond 
ingly numbered lines in Figure 6 and show 
ing the manner in which the faces of the 
die wheels operate on the sheet metal to 
produce the form shown in Figures 18 and 

on line 21-21, Figure 4. . 
Similar characters of reference indicate 

like parts throughout the several views. 

55 

face 

18 is a fragmentary longitudinal 

70 

Figure 23 is a vertical cross section taken 

The formed radiating fin produced by our 
improved machine consists of a strip of 
metal which is corrugated or bent into zig 
zag form the transverse summits of the cor 
rugations on one side of the strip alternat 
ing with and arranged midway between the 
summits on the other side of the strip, and 

or.webs of the corrugations being 
inclined and extending from the summits on 
one side of the strip to the summits on the 
other side of the same. Each of the summits 
has its extremities provided with flat bear 
ing faces' 30 adapted to engage with corre 
sponding bearing faces on the corrugated 
walls of an adjacent water tube and the in 
termediate part of each summit is reversely 
bent to for an inwardly projecting channel 
or concave seat 31, which is adapted to re 
ceive a corresp 

corrugated water tube wall and there 
y become centered relative thereto and in terlocked against displacement. Each of the 

95 

onding convex seat on an ad 

0.0 - 

sloping sides or webs. 32 of the radiating 
finis provided with a ity S. iii. y WC are O 

form and have their convex sides 
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facing outwardly. The radiating wings 
of each web project laterally therefrom on 
opposite sides thereof and the wings on one 
side of each web alternate with the wings 
On the other side of the same. Furthermore 
each wing of each web on one side thereof 
has its base connected integrally therewith 
adjacent to one of the summits of this web 
and each wing on the opposite side of this 
web has its base connected integrally with 
the web adjacent to the other summit of this 
web. Each of these wings is formed by cut 
ting the metal of the web at opposite longi 
tudinal edges 35 of the wing, but the base 
36 of the wing remains permanently, connect 
ed with the respective web and the free or 
outer end of each wing has its transverse 
edge torn from the stock of the metal form 
ing this web, thereby producing a ragged 
edge 37 on the free end of the wing, which 
increases the radiating capacity of the same. 
The machine shown in the drawings and 

containing the preferred form of our inven 
tion is constructed as follows: 
The numeral 38 represents the main frame 

which may be of any suitable construction 
to support the several parts of the mecha 
nism. On the front end of this frame are 
mounted the supply means which support 
rolls 39 of double width sheet metal of which 
the fins are made; in rear of the feeding 
means is the longitudinal slitter or cutter 
mechanism whereby the sheet metal is cut 
into two paralles strips; in rear of the 
slitter is arranged the forming mechanism 
whereby the strips are bent to provide the 
same with corrugations having the bearing 
faces, interlocking grooves and radiating 
wings; and in rear of the forming- means 
is arranged the transverse cutting or sever 
ing mechanism whereby the finished strip is 
cut into sections of the requisite length. 
The supply means preferably consist of an 

upper support or rack mounted on the upper 
part of the front end of the main frame and 
adapted to carry the roll of sheet metal 
which is being fed to the machine and a 
lower support or rack mounted on the main 
frame below the upper support and adapted 
to carry a roll of sheet metal which is 
held in reserve ready to be used when the 
roll in the upper support becomes exhausted. 
Each of these supports is constructed gen 
erally in the form of a cradle and comprises 
two downwardly curved side pieces 40 which 
are spaced apart and connected by bars 41 
with the adjacent part of the main frame. 
and a plurality of transverse rollers 42 ar 
ranged between the side bars in a down 
wardly curved row and pivotally mounted 
at their ends thereon. By this means a roll 
of sheet metal supported on these rollers will 
be able to turn freely and pay out the rib 

85 
bon of metal from the periphery of the rolls as the same is pulled off by the forming 

cooperating 
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mechanism which crimps, corrugates and 
forms the metal into the desired shape. 
As the ribbon of sheet metal moves for 

Wardly the same passes between the oppos 
ing overlapping parts of upper and lower 
longitudinal cutter disks 43,44 which sever 
the ribbon into two parallel strips prepara 
tory to forming the same suitable for use as 
a fin for radiators. . These cutter disks are 
mounted on upper and lower cutter heads 
45, 46 which are in turn adjustably secured 
to a guide block 47 mounted on the main 
frame and provided with a guide opening 48 
through which the sheet metal ribbon passes 
on its way to the longitudinal cutter disks. 

After the ribbon has been thus slitted into 
two longitudinal parallel strips the latter 
continue their forward movement side by 
side and pass between the opposing comple 
mentary die surfaces of upper and lower 
die rollers or wheels 49, 50 which turn about 
horizontal parallel axes arranged transverse 
ly of the direction of travel of the sheat 
metal strips. The die surfaces of these die 
rollers are constructed to simultaneously 
form two strips into the desired shape for 
use as fins in a radiator, but the following 
description of one die section of each of the 
die rollers and the one die section of the 

part of the companion roller 
will therefore apply to the cooperating parts 
of the two die sections of both of these 
rollers. 
The corrugations in each of the metal 

strips are produced by die teeth 51, 52 which 
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00 
are arranged transversely on the periphery 
of the die rollers and intermesh in the man 
ner of gear wheels and each of which has 
inclined sides 53 cooperating with similar 
sides on the die teeth of the other die roller 
and flat outer faces 54 at opposite ends of 
the tooth, which are adapted to co-operate 
with flat inner faces 55 at opposite ends of 

105 

the space between two teeth on the other 
roller, thereby forming corrugations of sub 
stantially V-shape in the strip of metal, the 
Summits at opposite ends of which are flat 
and form the bearing faces 30, as shown 
in Figure 21. That part of the valley be 
tween two adjacent die teeth of each die 
roller and intermediate of its flat end faces 
54, is provided with a die rib 56 which is 
adapted to operate with a longitudinal die 
groove 57 on the summit of an opposing die 
tooth on the other die roller between the 
flat end faces 55 thereof, thereby forming 
the reversely bent interlocking channels or 

O 

5 

20 

grooves 31 in the summits of the corruga 
tions which engage with the summits of cor 
rugations on the water tube walls, as shown 
in Figure 22. At different points in the 
length of the inclined sides of each die tooth 
the same is provided with deflecting punches 
58 having rounded outer ends which are 
adapted to project laterally from the re 
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part of the lower guide plate 82 and formin 
with the latter a guide slot 85 of reduce 
width so that when the corrugated strips 
having the wide spread St. passes pressed 
together by reason of this slot being nar 
rower than the wings and thereby cause all 
of the wings to be spread alike which per 
mits of stacking and assembling the fins 
more readily with the water tubes and also 
ensures uniformity in the radiating action of 
the radiator core into which the same is in 
corporated. 
The width of the reducing slot 85 may be 

varied to suit different requirments for 
which purpose an adjusting device is pro 
vided which preferably comprises two push 
screws 86 mounted on the stationary frame 
bar 87 and bearing against the top of the 
evening bar 84 and two draw screws 88 con 
necting the stationary frame bar 87 with the 
flattening or evening bar 84, as shown in 
Figures 4 and 23, whereby upon tightening 
one set of these screws and loosening the 
other the flattening bar can be adjusted to 
suit the width of slot 85 as required. After 
the wings of the formed strip of metal have 
been pressed back so that they are of uni 
form width the strip is presented to a trans 
verse cutter mechanism whereby the strip is 
cut in lengths or sections suitable for use in 
the radiator core for which it is intended. 
This cutter mechanism in the preferred form 
shown in the drawings is constructed as fol 
lows: 

Referring to Figures 1-4 and 11-13 the 
numerals 89 and 90 represent a pair of front 
cutter plates normally arranged above and 
below the path of the formed strip of sheet 
metal, and 91, 92 represent a pair of rear 
cutter plates normally arranged above and 
below the path of said strip in rear of the 
front pair of cutter plates. These two pairs 
of plates are in contact with their oppos 
ing inner sides and have their outer sides in 
engagement with the upright sides of ver 
tical slots 93 which are formed between a 
pair of front side pieces 94, arranged alon 
opposite edges of the path of the meta 
strips and engaging with the front sides of 
the front cutter plates and a pair of rear side 
pieces 95 arranged along opposite edges of 
the path of the metal strips and engaging 
with the rear sides of the rear pair of cutter 
plates. The front cutter plates are secured 
at their lower ends to longitudinal flanges 
96 on the rear part of the main frame t 
screws 97 secured to the front side pieces 94 
and passing through horizontal slots '98 in 
the frame flanges 96, and the rear side 
pieces are held in place by means of screws 
99 connecting the same with the front side 
pieces and spacing sleeves 100, mounted on 
the screws 99 and interposed between said 
front and rear side pieces. The front side 
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pieces are secured to opposite sides of a table 
125 over which the strips of metal move and 
are guided as they approach the transverse 
cutter. 
The front lower plate 90 forms the lower 

blade of a pair of cutting shears and is 
adapted to support the metal strips on the 
under side for which purpose it is held sta 
tionary by means of pins 101 on its under 
side resting on the sleeves or collars 100, as 
shown in Figures 11-13. The upper, front 
plate 89 operates as a clamp which is verti 
cally movable toward and from the top of 
the metal strips and adapted to hold the lat 
ter down against the lower cutter blade 90. 
The upper rear plate 91 serves as an upper 
cutter blade Aid' is vertically movable to 
ward and from the upper side of the metal 
strips and past the lower front cutter blade 
90 so as to operate in conjunction with the 
latter as a cutting shears, whereby the metal 
strips are severed at this point. The lower. 
front plate 92 operates as a clamping mem 
ber which engages with the underside of the 
metal strips and moves vertically with the 
upper rear cutter blade 91. The lower and 
upper cutter plates are yieldingly held in 
an elevated position by spring means which 
Ebly consist of two pairs of telescopic 
earing members 102, 103 arranged in 

notches 104,105 in opposite ends of the lower 
plates 90, 92 and the members of each pair 
being adapted to engage upper and lower 
shoulders formed on these plates by said 
notches, and a pair of springs 106 each rest 
ing at its opposite ends on a pair of said 
bearing members. The upper rear cutter 
member and upper front clamping member 
8te YE connected by spring means which preferably comprise two pairs of tele 
scopic bearing members 107, 108 arranged in 
notches 109, 110 in opposite ends of the up 
per plates 89,91, and the members of each 
pair being adapted to engage upper and 
lower shouldersformed on these plates by 
said notches, and a pair of springs 111 each 
resting at its opposite ends on a pair of said 
bearing members, as best shown in Figures 
10, 12 and 13. 
Upward movement of the rear cutter plate 

91 and associated parts is effected by a hori 
zontal rock shaft 112 journaled transversely 
in bearings on the front side pieces below the 
path of the metal strip, a rock arm 113 ar 
ranged on one end of the rock shaft and 
connected by a link 114 with the adjacent 
end of the upper rear cutter blade, a 
rock lever 115 arranged on the opposite 
end of the rock shaft and connected by 
a link 116 with the opposite end of the 
upper rear cutter blade, a spring 117 con 
necting the rock arm 115 with the adjacent 
front side piece and operating to raise the 
rear cutter blade and the parts connected 
therewith and a stop pin 118 which arrests 
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the upward movement of the upper rear 
blade 91 under the pull of the spring 117 
and which is mounted on the adjacent rear 
side piece. Downward movement of the up 
per rear cutter blade and associated parts 
is effected by a rotary, cam 119 adapted to 
engage a tappet or roller 120 on the rock 
lever 115 during each rotation, a disk. 120 
carrying said cam and mounted on a trans 
verse shaft 121 which is journaled in bear 
ings on the upper part of the front side 
pieces of the transverse cutter mechanism, 
and a large intermediate gear wheel 122 piy 
otally mounted on the main frame and mesh 
ing on one side with a gear pinion 123 on the 
shaft of the lower die roller and on its oppo 
site side with a gear pinion on the camshaft, 
121, as shown in Figures 1,2,3,1013. 
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the lower rear clampin 
60 

In the inoperative position of the trans 
verse cutter mechanism the rock leyer 115 is held against the stop pin 118 by the spring 
elevated, and the lower rear clamping mem 
ber 92 is elevated and stands with its upper 
edge flush with the upper end of the front 
lower clamping member 90 next to the path 
of the metal strip, as shown in Figure 4, 
during which time the latter is being fed 
forwardly between the blades of the cutter mechanism. At a predetermined period and 
when the metal strip has been advanced the 
required distance in accordance with the 
length desired, the cam engages the tappet 
and turns the rock lever and thereby quickly . 
pulls down the rear cutter blade and then 
releases it so that it can fly up again with 
out interfering with the forward feed of the 
metal strip which is continuous. During 
the downward movement of the rear upper 
blade the upper front clamping EE 
moves downwardly with it until the latter 
engages the upper side of the metal strip, as 
shown in Figure 11. Thereafter the upper 
rear cutter blade continues its descent and 
during this time engages with the top of the 
metal plate and depresses the same together 
with the lower rear clamping member 92. 
which at this time supports the underside of 
the metal plate and holds the same against 
the underside of the rear cutter blade, there 
by carrying that part of the metal strip 
which is gripped between the rear plates 91, 
92 downwardly past that part which is 
gripped between the front plates 89,90, and 
severing the metal strip, as shown in Fig 
ures 10 and 13. During the subsequent up 
ward movement of the rear cutter blade 91 

member 92 is also 
raised by the spring 
same and the front lower cutter blade 90. 
Thereafter the rear cutter blade completes 
its upward movement independently of the 
lower rear clamping member 92 and during 
this time the front clamping member 89 rises 
with the rear cutter blade 91 and is lifted 

strips required. 

evices between the 

from the metal strip by the yielding connec 
E. between the upper front and rear cutter 
plates. . . . . 
The faces of the cutter plates are made to 

conform to the shape of those parts of the 
metal strip with which they engage so as to 
obtain a firm hold thereon without distort 
ingh shape of the same. 

s 

70 

y loosening the bolt and slot connection . 
between the front side pieces of the trans 
verse cutter it is ible to accurately 'adjust 
the position of this cutter relatively to the 
forming mechanism. By changing the ratio 
of the gearing between the forming mecha 
nism and the transverse cutter mechanism 

5 

80 

the latter may be operated at shorter or 
longer intervals to suit the length of metal 
In order to keep the two metal strips 

apart while passing the transverse cutter a 
dividing blade 124 is provided, the same be 

117, the upper cutter plates 89,91, are both ing mounted vertically between the paths of 
the strips on the front part of the table 125 
and the metal strips are held close to the 
top of the latter so as to be reliably guided 
toward the transverse cutter by an upper 

85 

90 

guide plate 126 mounted on the frontside 
pieces and extending over the path of the . 
metal strips, as shown in Figures 2 and 4. 
As the formed strip of metal moves from the 
forming mechanism to the transverse cutting 
mechanism the same is supported on its un 
derside by a guide table 129. 
In order to prevent undue upward deflec 

tion of the metal strips between the trans 
verse cutter and the forming mechanism as 
the rollers of the latter push the strips for 
ward a retaining plate 127 is provided which 
extends lengthwise over the path of the 
metal strip between the flattening device and 
the transverse cutter mechanism and is sup 
orted on suitable stationary parts of these 
evices, as shown in Figures 2, 3 and 4. After a section or length of metal strip has 
been severed from the main part or E. 
of the same the severed part is directed by 
a downwardly curved deflector or guide 
plate 128 to a suitable receptacle or place of 
deposit provided for that purpose. 
We claim as our invention:-- 
1. A machine for preparing strips of 

metal comprising two die members, each 
member having a plurality of V-shaped die 
teeth adapted to engage between adjacent 
teeth of the other die member the opposite 
ends of the summits of the teeth of each 
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120 

member having flat faces and the valley be 
tween adjacent teeth also having flat faces and adapted to co-operate with the corre. 
sponding flat faces of the other member and 
the summits of each tooth on one member being provided between the corresponding 
flat faces with grooves and the E. be 
tween adjacent teeth thereof being provided 
with a rib between the flat faces therein and 

125 
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the other die member, said deflecting. 
punches being, constructed to engage the 
outer part of the side wall of a corrugation 
O strip and tear the same before reach 
ing the inner part of the same and said de flecting punches and recesses being provided 
onl longitudinal cutting edges and the 
ends of said deflecting punches being 
rounded. 

7. A machine for 
metal comprising two die members adapted 
to receive a strip of metal between them and 
form laterally projecting wings thereon, and 

E. strips of . 

2 

evening, means which receive said strip 
fron said die members and operate to press 15 
said wings back t said eveni 
means comprising two plates spaced ap 
and adapted to receive said strip between 
them, and means for adjusting one of said 
plates toward and from the other compris: 20 
lag E. screw and a pull screw mounted 
on a fixed EE and engaging said mov 
able evening p 
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