
Jan. 29, 1952 M. J. CELOWSKY 2,583,682 APPARATUS FOR CUTTING FLANGED 
SLOTS IN RADIATOR SECTIONS 

Filed April 18, 1950 

N. N. 22. 
Q XN Y. NY N SNSS 

SSN as 
Z27 27 73 Az 

A 275 

    

  

    

    

  

    

  



Patented Jan. 29, 1952 2,583,682. 

UNITED STATES PATENT OFFICE 
2,583,682 

APPARATUS FOR. CUTTING FLANGEDSOTS 
NRADATOR SECTIONS 

Michael J. Celovsky, Detroit, Mich. s 
Application April 18, 1950, Serial No. 156,575 

1 Claim. (C. 64-99) 

This invention relates to cold metal Working, 
and more particularly, to the forming of spaced 
flanged slots or apertures in a continuously ad 
vancing strip of metal. 
At the present time in the automotive indus 

try, it is common practice to form in dies Spaced 
flanged slots in a strip of metal such as a copper 
strip for use as a section of an automobile radi 
ator. Such flanged slots usually correspond gein 
erally in shape to the cross-sectional contour of 
tubes adapted to be inserted therein in the fabri 
cation of an automobile radiator; the flanges 
being designed to tightly embrace the outer 
Surface of the tubes for holding the tubes in 
Spaced slotted Sections. 
Now the method of forming these strips in dies 

has proven to be quite expensive both from the 
Standpoint of the cost of the dies and their main 
tenance as well as from the standpoint of the 
labor involved in feeding a press and in handling : 
the formed strips leaving the press. - 
Others have attempted to form. flanged slots 

or apertures in metal strips by the use of mesh 
ing rolls, one set of meshing rolls being used for 
sitting and another set being employed for there 
after forming the burrs on each slot into fanges. 
Such attempts, however, have not proven com 
mercially successful for the reason that the oper 
ation involved separate sets of rolls, thereby add 
ing to the cost and in addition required that 
the operation of each set be perfectly timed with 
that of the other set. 
An object of this invention is to provide a sim 

plified, and inexpensive way of completely form 
ing Spaced flanged slots or apertures in a metallic 
strip by the use of a single set of meshing rolls. 
Another object of this invention is to provide 

a new method of roll forming spaced slots or 
apertures in a metal strip whereby each slot is 
formed by first slitting the material in advance 
of the medial plane of the rolls and, as the strip 
advances toward the medial plane of the rolls 
progressively forming the side edges thereof So 
that they are completely formed into flanges at 
substantially right angles to the plane of the 
strip by the time the slot straddles such medial 
plane. 
Yet another object of this invention is to pro 

wide rolls with meshing projections and depres 
Sions of such construction that by the use of a 
single set of such rolls the strip may not only 
be slit at spaced intervals but the side edges of 
the slits may also be formed progressively into 
side flanges at right angles to the plane of the 
strip. 
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In accordance with the general ieatures of this 

invention, there is provided a method of and 
meshing rolls for forming Spaced iai aged slots 
or apertures in a metal strip whereby in the use 
of the same the Strip is directed to Ward and be 
tween the meshing rolls, is engaged between the 
rolls to shear a slot in the strip and upon con 
tinued advance of the strip after slitting toward 
the vertical medial plane of the rolls, the side 
edges of the slot are progressively depressed until 
the slot straddles the medial plane of the rolls, 
at which tirine. Such side edges are completely 
formed into flanges at right angles to the plane 
of the Strip. 
Other objects and features of this invention 

Will more fully appear from the following de 
tailed description taken in connection with the 
accompanying drawing Which illustrates a Single 
embodiment thereof, and in which: 

Figure 1 is a fragmentary side view of a pair 
of meshing rolls with a strip therebetween and 
embodying the features of this invention; 
- Figure: 2 is a fragmentary enlarged side view 
of meshing portions of the rolls with the strip 
therebetween shown in section; 

Figure 3 is a view Similar to Figure 2 showing 
an intermediate. Stage in the depressing of the 
side edges of the slot and showing a tooth or 
projection about to perforate a slot; and 

Figure 4 is a perspective view of a metal radi 
ator Section formed with flanged slot, in accord 
ance With the features of , this invention, for 
receiving radiator tubes (not shown). 
AS Shown on the drawing: 
Reference characters 9 and designate gen 

erally meshing. rotatable metal rolls. Splined to 
shafts and 8, respectively, for rotating the same. 
Any Suitable mechanism (not shown) may be 
employed for rotating the rolls. 

Positioned between the rolls is a metal strip 9 
Which may be made from any suitable metallic 
sheet, such, for example, as copper. This strip 
is adapted to advance from right to left as shown 
by the arrows in Figures 1, 2 and 3; the latter 
two figures being enlargements of portions of 
Figure 1 showing different stages in the forma 
tion of the flanged slots. 
The upper roll O has spaced projections or 

teeth f2 on its periphery with a pitch at least 
twice their width; the spaces between them cor 
responding to the spaces between the ultimate 
slots desired in the strip 9. In Figure 4, I have 
shown the finished product from which the spaces 
between the slots 20, to be hereinafter described, 
are clearly shown. 



3. 
Each of the projections 2 has a rectangular 

root or shank and wedge shaped terminal portion 
with a square cutting edge is pointed at 3 and 
each is adapted to progressively enter a corre 
sponding depression 4 in the lower toothed roll 

. That is to say, the lower roll i? has a plu 
rality of square shouldered teeth on its periph 
ery which alternate with and define the depres 
sions 4. Each depression is generally of a rec 
tangular shape and includes substantially paral 
lel sides 5 as well as a forming edge 6 which, 
upon engagement with the strip, is adapted to 
support the same for perforation as the corre 
sponding tooth or projection 2 advances into 
the depression, as shown in Figures 2 and 3. 
The perforating of the strip takes place at 

substantially one tooth pitch in advance of the 
vertical medial plane of the meshing rolls which 
plane is designated generally by the reference 
character M in Figures 1 and 2 when the Strip 
is bridged over a corresponding depression. AS 
the perforation 20 is formed, the Side edges or 
burrs 2 are progressively depressed by the radial 
leading and trailing faces of the tooth in en 
gagement therewith downwardly into the corre 
sponding depression 4. These faces of each 
tooth extend to a height substantially half the 
width of said teeth to minimize Wiping of the 
burrs upon withdrawal of the teeth. 
With the continued advance of the Strip toward 

the medial plane, the tooth or projection 3 con 
tinues to enter the depression, gradually slitting 
apart the burrs or edges 2-2 until the slot 
straddles the medial plane M (Figure 2), at 
which time these edges are completely formed : 
into spaced flanges at right angles to the plane 
of the strip 9, the walls of the depression being 
relieved from the tooth by at least the thickness 
of the metal strip. 
Now it will be noted from Figures 2 and 3 

that upon the complete forming of the flanges 
2 of one slot by perforation the tooth imme 
diate to the rear of the medial plane perforates 
the metal for the forming of the next slot in the 
exact spaced relation, desired, from the first Or 
previously formed one. Then the operation of 
forming the flanges on the Succeeding slot is 
progressively effected as the tooth at the medial 
plane moves thereafter to the left. 

In addition, it is also contemplated that each 
tooth will form the ends of each slot 20 into 
end flanges 25-25, as shown in Figure 4, So 
that a tube inserted in a particular slot will be 
frictionally engaged on all of its sides by flanges. 
This enables the tube to be frictionally bound 
tightly to the strip upon insertion in the slot 20. 
From Figure 1, it is clear that the teeth 2 and 
the depressions 4 extend transversely across the 
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rolls. The teeth 2 are of a length corresponding 
to the length of the desired slot and so that the 
ends of each tooth Will straighten the end flanges 
25 of each slot 20 shown in Figure 4. 
From the foregoing it Will be perceived that 

With a single set of meshing rolls, I am enabled 
not only to slit a sheet, but in addition to form 
Completely the Side edges of each Slit into fanges 
at right angles to the plane of the strip or sheet. 

It Will be understood that modifications and 
variations may be effected without departing from 
the scope of the novel concepts of the present 
invention. 

I claim as my invention: 
In an apparatus for Cutting flanged slots in 

metal strip for radiator sections, a pair of meshed 
rolls Spaced apart to grip a metal Strip at their 
medial plane, One of Said rolls having axially 
elongated teeth circumferentially aligned with a 
pitch at least twice their width, each of said 
teeth having a substantially rectangular root por 
tion with leading and trailing surfaces thereof 
lying in radial planes and a Wedge-shaped ter 
minal portion with faces thereof converging at a 
right angle from Said root Surfaces to a Central 
axially extending Square cutting edge, Said root 
surfaces having height Substantially half the 
Width of Said teeth, the other of Said rolls have 
ing axially elongated rectangular depressions 
spaced circumferentially to register centrally with 
said teeth upon rotation of Said rolls, the Walls 
of said depressions being relieved from said teeth 
during rotation of said rolls by at least the thick 
ness of the metal strip, the diameter of said rolls 
being great enough relative to the height and 
spacing of said teeth that said teeth Will Suc 
cessively first linearly perforate the metal strip 
a tooth pitch in advance of the medial plane 
when the strip is bridged over a corresponding 
depression, said teeth and depressions cooperat 
ing to cut Substantially rectangular slots in the 
metal strip with end flanges and side flanges co 
extensive with the respective edges of Said slots 
and set at right angles to the Strip. 
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