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2,278,791 

CE 
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METHOD OF FORMING SENUSODA 
GROOWES 

Bennett Lewis, Madison, Ind. 
Application April 15, 1940, Serial No. 329,613 

(CI. 153-68). 3 Claims. 
In evaporators for use in refrigerating appara 

tus, a common form of construction embodies a 
wall panel formed of two Superposed plates one 
of which is provided with a sinusoidal groove 
opening toward the other end forming a refrig 
erant passage when the two plates are Secured 
together. Panels of similar construction are 
not infrequently used in coolers, condensers, and 
in heat-exchangers generally. 

In situations where the number of such panels 
to be produced in any one size does not justify 
the expense of dies capable of forming the sinu 
Soidal groove in one operation, the formation of 
that groove has been relatively troublesome and 
expensive. It is the object of my invention to 
simplify, expedite, and lessen the cost of forming 
such a groove in a metal plate in situations where 
the number of panels of any one size to be pro 
duced is relatively small. 
In carrying out my invention I first adopt a 

groove cross-Section of a convenient size and 
Shape, and I also adopt a Standard minium 
spacing for adjacent parallel stretches of the 
groove... I then take a metal sheet of a size Suit 
able for forming the finished panel and form it 
With parallel grooves of the desired CrOSS-Sec 
tional shape and Size extending from one edge 
of the sheet to the opposite edge, the center-lines 
of each pair of adjacent grooves being spaced 
apart a distance equal to an integral multiple of 
the standard groove-spacing. These grooves may 
be formed on a press brake or on any other type 
of Suitable equipment available. The sheet thus 
grooved is then formed at its ends to provide 
transverse paSSages interconnecting the parallel 
grooves in series or in any other desired arrange 
ment. For this purpose, I employ a pair of 

2. f 

clamping members which can readily be adapted 
to grip and Support adjacent its edge any sheet 
provided with grooves of standard cross-sectional 
shape spaced at distances equal to integral mull 
tiples of the standard groove-spacing; and I pro 
vide co-operating sets of dies which operate. On 
the edge of a sheet projecting from the clamping 
members to form the transverse passages. Each 
Set of Such dies embodies a plurality of sections 
each having a width corresponding to the stand 
ard groove-spacing and provided With metal 
forming portions adapted to form straight trans 
verse grooves, 90 elbow grooves, or grooves of 
any other desired shape in plan. For any given 
panel, die-Sections are selected and arranged 
upon a common support to provide the desired in 
terconnection for the ends of the parallel grooves 
in the metal sheet, 
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Fhe accompanying drawings illustrate my in 
vention: Fig. 1 is an isometric view of a panel of 
the type formed in the practice of my invention; 
Fig. 2 is a fragmental vertical Section through 
the panel of Fig. 1; Fig. 3 is an isometric view of 
the metal sheet as grooved in the first step of my 
process; Fig. 4 is a front elevation of the dies and 
holding members employed in forming the edge 
of the metal sheet; Fig. 5 is an end elevation of the 
dies and holding members shown in Fig. 4; Fig. 6 
is a plan view of the lower set of dies; Fig. 7 
is an isometric view of a single die section which 
which can be used when grooves in the metal 
sheet are to be interconnected in multiple; and 
Fig. 8 is an isometric view of a die section suit 
able for use in merely closing the end of a groove. 
The panel unit illustrated in Fig. 1 consists of 

a plate 9 formed with a sinusoidal groove 
having a plurality of parallel stretches and a 

ty second plate 2 overlying the plate O and co 
Operating with the groove ff to define a con 
tinuous sinusoidal passage. At the sides of the 
groove , the two plates O and 2 are secured 
together, as by welding, to prevent cross-flow be 
tween adjacent stretches of the passage. As 
above indicated, this type of unit is old; and my 
invention is confined to the apparatus and proc 
ess used in forming the sinusoidal groove fin 
the plate 0. w 
In the first step in the practice of my inven 

tion a metal sheet of a size suitable for forming 
the plate fo is provided with a series of parallel 
grooves f5 extending from one edge of the sheet 
to the opposite edge and spaced at intervals cor 
responding to the Spacing of the parallel stretches 
of the groove if f in the finished plate. Desirably, 
the grooves 5 are all of the same cross-sectional 
Size and shape, and adjacent grooves are spaced 
apart a distance equal to an integral multiple 
of a certain standard spacing. In the specific 
sheet illustrated in Fig. 3, the spacing of the four 
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grooves at the right is equal to the standard 
groove-Spacing, while the spacing between the 
two grooves at the left, is equal to double that 
distance; but this illustration is merely by way 
of example. 
To finish the sheet illustrated in Fig. 3, it is 

necessary to bring the material at the ends of the 
grooves into the plane of the ungrooved portion 
of the sheet and to provide between the grooves 
transverse passages which interconnect them. 
To accomplish this result, I use apparatus of the 
type illustrated in Figs. 4, 5, and 6. This appa 
ratus comprises a pair of clamping members fi 
and 8 one of which, shown as the upper member 



2 
7, is provided with a series of parallel grooves 
9 corresponding in cross-section to the outer 

wall of the grooves 5 in the sheet 0. All the 
grooves 9 are spaced apart a distance equal to 
the standard groove-spacing. The lower clamping 
member 8 is adapted to have applied to it a 
series of parallel ribs 20 having upwardly extend 
ing convex surfaces corresponding in CrOSS-Sec 
tional shape to the inner Wall of the grooves 5. 
The arrangement is such that a rib 2.0 may be 
mounted on the holding member 8 opposite each 
of the grooves 9 in the other holding member. 
A preferred structure is illustrated in the draw 
ing, where the holding member 8 is shown as 
provided with a series of parallel grooves 2 
spaced apart a distance equal to the standard 
groove-spacing and each adapted to receive a rib 
20. As illustrated, screws 22 are provided for 
holding the ribS 20 in place. 
In arranging the clamping members 7 and 8 

for use on any specific grooved sheet, the ribs 
20 are arranged on the clamping member 8 in a 
manner corresponding to the arrangement of the 
grooves 15 in the sheet 9. That is, wherever the 
grooves 5 in the sheet e are spaced apart a 
distance equal to the standard groove-spacing, 
there will be a rib 20 in each of the grooves 2i; 
but where the spacing of adjacent grooves 5 in 
the sheet 0 is greater than the standard groove 
spacing, one or more of the ribs 20 will be omitted 
in order that the ungrooved portion of a plate 
O clamped between the members it and 8 will 

not be deformed. This will be clear from Fig. 4, 
where the second groove 2 from the right is 
shown as having no associated rib 20. 
The dies used in forming the edges of the 

grooved sheet are supported upon upper and 
lower backing members 25 and 26. These dies 
are made up of individual sections each having 
a width equal to the standard groove-spacing, 
and are individually secured to the associated 
backing member as by screws 2 which pass into 
the die-sections through holes 28 in the backing 
member. These die-sections may take various 
forms, the forms illustrated in Figs. 4 to 6 in 
cluding mating sections 30 and 39 adapted to 
form a right-hand elbow, mating sections 3 and 
3 adapted to form a left-hand elbow, and mat 
ing Sections 32 and 32' adapted to form a short 
straight groove extending transversely of the 
grooves f5 in the sheet 0. In Figs. 4 and 5, the 
Sheet 0 is shown as arranged. With the grooves 
5 opening downwardly, and the various male 

die-sections 30, 31, and 32 are arranged on the 
lower backing member 23, while the die-sections 
30', 3 f', and 32' are secured to the upper backing 
member. To hold the die-sections on the asso 
ciated backing members in proper alinement with 
each other, they may be provided with parallel 
grooves for the reception of guide ribs 35 extend 
ing longitudinally of the backing members. 
The length of the clamping members, 7 and 
8 and backing members 25 and 26 is at least as 

great as the width of the widest panel which the 
apparatus may be called upon to produce; but 
the ribs 20 will be arranged on the clamping 
member 8, and the die-sections need be ar 
ranged on the backing members only over those 
portions of the length thereof which will be oc 
cupied by the sheet 0 to be formed. Where the 
ends of two adjacent grooves 5 of standard spac 
ing are to be interconnected, two die-sections 38 
and 3 will be disposed in side-by-side relation 
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them on the clamping member 25 as indicated at 
the left in Figs. 4 and 6. Where the grooves 5 
to be interconnected are spaced apart a distance 
greater than the standard unit distance, die-Sec 
tions 30 and 3 on the backing member 26 Will 
be separated by one or more die-sections 32, and 
die-sections 30' and 3' on the backing member 
25 will be separated by a corresponding number 
of die-sections 32', as indicated at the right in 
Figs. 4 and 6. 
With the ribs 20 arranged on the clanping 

member 8 in a manner corresponding to the 
spacing of the grooves in the sheet 10, and with 
the various die-sections arranged on the back 
ing members 25 and 26 in a manner which Will 
effect the desired interconnection of the grOOWes 

- f5, the plate to is clamped between the two 
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ship on the backing strip 26 and two die-sections 
30’ and 3' will be secured respectively above 75 

camping members 7 and i8 as illustrated in 
Figs. 4 and 5 leaving the edge portion of the 
plate 10 projecting between the retracted Sets 
of dies. The two sets of dies are then brought 
together on the projecting end of the plate 0 
to flatten the material at the ends of the grooves 
5 and to interconnect those grooves in series. 
If it is desired to connect grooves together in 

multiple rather than in Series, Such result can 
be accomplished by utilizing the necessary nun 
ber of T-forming die-sections 37 (Fig. 7) on the 
lower backing member 26 and a corresponding 
number of mating female die-sections (not illus 
trated) on the upper backing member 25. Where 
it is desired merely to close the end of any groove 
f5, or to close the end of a cross connection 
formed by a die 37, I may employ a male die-sec 
tion 38 (Fig. 8) suitably positioned on the back 
ing member 26 and a nating female die-section 
(not illustrated) above it on the backing mem 
ber 25. 

It will be noted that sheets O of widely differ 
ent size and having grooves of widely vary 
ing pattern may be produced with relatively 
simple apparatus. The same die-sections can 
be used in the formation of sheets of different 
Size and groove-pattern, it being necessary only 
to Select the proper die-sections from a limited 
number of types and to arrange them on the 
backing members to effect the desired intercon 
nection of the grooves f5. In most cases the 
pattern of the connecting grooves will be differ 
ent at the two ends of the sheet, but the rear 
rangement of die-sections thus made necessary 
may be easily and quickly effected. 
Since each die-section will ordinarily be se 

cured to itS aSSociated backing member in a 
position co-ordinated to the location of grooves 
f5 in the sheet le), and since those grooves will 
be Spaced at integral multiples of the minimum 
groove-Spacing, it is necessary to provide for 
mounting the die-sections only in a limited num 
ber of positions along such backing member. 
The distance between adjacent ones of said po 
Sitions will be equal to the standard groove 
Spacing; and, When the die-sections are held in 
place by the means illustrated, the holes 28 will 
therefore be Spaced at intervals equal to that 
standard groove-spacing. 

I claim as my invention: 
1. A process of forming in a metal sheet a sinu 

Soidal groove having spaced parallel Stretches, 
comprising deforming a plane metal sheet to 
provide therein grooves extending from one edge 
of the sheet to the opposite edge, said grooves 
being Spaced at intervals corresponding to the 
Spacing of the parallel stretches of the sinusoidal 
groove to be produced, and subsequently bring 



2,278,791 
ing adjacent material at corresponding ends of 
the grooves into the plane of the ungrooved por 
tions of the sheet and forming near each said 
edge of the sheet grooves interconnecting said 
first named grooves. 

2. The invention set forth in claim 1 with the 
addition that said operation of displacing the 
material at the ends of the grooves and said 
operation of forming interconnecting grooves are 
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3 
performed simultaneously at each edge of the 
sheet. 

3. The invention set forth in claim 1 with the 
addition of clamping the grooved and ungrooved 
portions of the sheet adjacent the edge thereof 
While the forming operation at such edge is be 
ing performed. 

BENNETT LEWIS. 


